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e device, such as a balloon of a balloon catheter, during an insertion procedure. In one embodiment the msertion tool has an elongate

o hollow body (131), a tapered distal end (135), and a locking mechanism (133) at the proximal end which can secure a portion of a
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INSERTION TOOLS FOR MEDICAL DEVICE

Priority
The present non-provisional Application claims the benefit of commonly

5  owned provisional Application having serial number 62/103,422, filed on January
14, 2015, and provisional Application having serial number 62/108,256, filed on
January 27, 20135, both entitled INSERTION TOOL FOR MEDICAL DEVICE
AND METHODS FOR USING, which Applications are incorporated herein by

reference 1n their entireties.

10
Field
The disclosure relates to insertion tools that facilitate the insertion of a
medical device into the vasculature of the body.
15 Summary

Described herein are insertion tools and insertion articles for medical devices
that are introduced 1nto the vasculature. The insertion tools can be used for
packaging and protecting an implantable or imnsertable medical device during storage
and deployment. The nsertion tools can be used to protect and facilitate the

20  1sertion of medical devices such as balloon catheters, stents, filters, shunts and the
like. The 1nsertion tool may facilitate guidewire isertion into a catheter lumen,
protect the surface of a balloon member of a balloon catheter or stent during guide
wire loading, provide the insertable or implantable medical device 1n a desired
configuration prior to msertion, protect the device from contamination, and/or

25 facilitate insertion into an access device.

The msertion tool can be a part of a kit or system used for a medical
procedure, which are also embodiments of the invention. For example, the kit can
include one or more of the following components: one or more delivery catheters, a
balloon treatment device, an inflation catheter, a stent, a guidewire, or combinations

30  thercof.

Insertion tools of the present disclosure can also be used to protect health

carc professionals from having contact with drug coatings on medical devices that

arc inserted into the human body. Furthermore, msertion tools can also act to protect
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humidity sensitive drug coatings and to avoid accidental contact with fluids with the
drug coatings prior to insertion into the body of a mammal. In some situations
insertion tools can also be used to aid in the placement and 1nsertion of valves 1n
transcatheter aortic valve replacement (TAVR) procedures.

5 In one embodiment, the invention provides an insertion tool for facilitating
the entry of a medical device such as a balloon catheter into the body. The insertion
tool includes a tubular member having a wall, and proximal and distal ends, and a
length between the ends defining a first axis. In the wall of the tubular member are
first and second separation margins, the margins being parallel to the first axis,

10 opposite one another on the tubular member, and between the proximal and distal
ends. The separation margins are in the form of a continuous groove or 1n the form
of a plurality of openings 1n the wall of the tubular member. These separation
margins can define first and second halves of the body member. Matenal of the
tubular member 1s configured to fracture along the length of the margins when

15  outward forces are applied to each half the tubular member. Also, at the proximal
end of the tubular member 1s a first notch that 1s adjacent to the proximal end of the
first separation margin and a second notch that 1s adjacent to the proximal end of the
second separation margin. The notches provide starting points for the separation of
the tubular member. Further, the tool includes first and second separation assist

20 members connected to the proximal end of the tubular member and opposite one
another on the tubular member, and between the first and second notches. The
separation assist members can be 1n the form of tabs which can be pinched with
fingers and then manually pulled apart. Also, the tool has a tapered distal end
wherein a thickness of the wall of the tubular member 1s reduced 1n a proximal to

25  distal direction.

In another embodiment, the invention provides an insertion tool for
facilitating the entry of a medical device, such as a balloon catheter, into the body,
the tool including a tubular member comprising a wall having an inner surface, an
outer surface, proximal and distal ends, and a length between the ends defining a

30  first axas. The mner surface, the outer surface, or both, of the wall comprises a
plurality of nidges running parallel to the first axis and about the circumference of

the inner wall. The nidges define areas of the wall having a first thickness, and
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between the ridges areas of the wall having a second thickness wherein the first
thickness 1s greater than the second thickness. Matenal of the tubular member 1s
configured to fracture along the length of the wall between the ndges when outward
forces are applied to each half the tubular member. Also at the proximal end of the
5 tubular member 1s a first notch that 1s adjacent to the proximal end of a first arca of
the of the tubular member that 1s between a first set of two ridges, and a second
notch that 1s adjacent to the proximal end of a second arca of the of the tubular
member that 1s between a second set of two ridges. The tool also includes first and
second separation assist members connected to the proximal end of the tubular
10 member and opposite one another on the tubular member and between the first and
second notches.
Embodiments of the invention also provide methods for delivering a medical
device 1nto a patient’s body using the insertion tool embodiments of the invention.
The method includes steps of (a) providing an insertion tool loaded with an
15  mmplantable or insertable medical device such as a balloon catheter, and (b) moving,
directly or indirectly, the insertable or implantable medical device from the insertion
tool into the patient’s body.
In another embodiment, the mnvention provides another insertion tool for
facilitating the entry of a balloon catheter into the body. The tool includes a tubular
20  member comprising outer and 1nner surfaces; a distal end comprising an opening
and defining mner and outer diameters, wherein imner diameter 1s sized to allow
passage of a balloon portion of a balloon catheter through the tubular member, a
proximal end comprising an opening and having inner and outer surfaces defining
inner and outer diameters, wherein between the proximal and distal ends the outer
25 surface of the tubular member 1s sized to fit within a portion of a hemostatic valve; a
length between the proximal and distal ends that 1s greater that a length between two
openings of a hemostatic valve; a flange arranged about the outer diameter of the
proximal end; wherein the inner diameter of the distal end 1s smaller than the imner
diameter of the proximal end, thereby providing a tapered configuration to the
30  tubular member.
In another embodiment, the invention also provides another method for

introducing a balloon catheter into the body. The method comprises use of a
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hemostatic valve and a balloon catheter insertion tool. In the method a hemostatic
valve comprising proximal and distal openings 1s engaged with an artery. An
insertion tool 1s provided, the tool comprising a tubular member comprising outer
and 1mner surfaces; a distal end comprising an opening and defining inner and outer
diameters, a proximal end comprising an opening and having mner and outer
surfaces defining mner and outer diameters, wherein between the proximal and
distal ends the outer surface of the tubular member 1s sized to fit within a portion of
the hemostatic valve; a length between the proximal and distal ends that 1s greater
that a length between two openings of a hemostatic valve; a flange arranged about
the outer diameter of the proximal end; wherein the inner diameter of the distal end
1s smaller than the inner diameter of the proximal end, thereby providing a tapered
configuration to the tubular member. The distal end of the insertion tool 1s moved
through the first and second openings of the hemostatic valve so the proximal
opening of the hemostatic valve 1s tightened around the outer surface of the insertion
tool. A balloon portion of a balloon catheter 1s moved through the isertion tool and
into the artery.

In another embodiment, the mvention provides another isertion tool for
facilitating the entry of a balloon catheter into the body. The tool comprises first
and second elongate members each comprising a distal portion with a distal end, the
distal portion comprising an arcuate shape that provides the distal portion with a
trough-like configuration; and a proximal portion comprising a tab that 1s at an angle
to the distal portion. The first and second elongate members are connected to each
other by a set of hinges that bias the distal ends towards each other, and wherein the
ends can be moved apart by applying pressure to the tabs, wherein the first and
second elongate members form an opening from that allows passage of a balloon
catheter through the tool from the proximal to distal portions when the distal ends
arc moved apart from one another.

In another embodiment, the invention provides another method for
introducing a balloon catheter into the body, the method comprising use of a
hemostatic valve and a balloon catheter insertion tool. The method comprises steps
of: providing a hemostatic valve comprising proximal and distal openings engaged

with an artery; providing an insertion tool the tool comprising: first and second
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clongatc members cach comprising a distal portion with a distal end, the distal
portion comprising an arcuate shape that provides the distal portion with a trough-
like configuration; and a proximal portion comprising a tab that 1s at an angle to the
distal portion; wherein the first and second elongate members are connected to cach
5  other by a set of hinges that biases the distal ends towards each other and wherein
the ends can be moved apart by applying pressure to the tabs, wherein the first and
second eclongate members form an opening from that allows passage of a balloon
catheter through the tool from the proximal and distal portions when the distal ends
arc moved apart; placing the distal ends of the first and second clongate members of

10 the msertion tool 1n an opening of a hemostatic valve; applying pressure to the tabs
to move the distal ends apart from one another to expand the opening of the
hemostatic valve; and moving a balloon portion of a balloon catheter through the
opening between the first and second elongate members of the msertion tool,
through the hemostatic valve, and into the artery.

15 In an embodiment, the invention provides another insertion tool for
facilitating the entry of a balloon catheter into the body. The tool mncludes an
clongate hollow body comprising proximal and distal ends. The body 1s tapered at
its distal end and includes an opening sized to accommodate and allow the passage
of a balloon portion of a balloon catheter when the balloon portion 1s 1n a folded

20  uninflated state. The tool includes a locking mechanism located on the proximal
end of the elongate hollow body capable of securing 1n place a portion of the balloon
catheter that 1s proximal to the balloon portion, to restrict movement of the balloon
catheter 1n a proximal to distal direction.

Accordingly, the tool can be used 1n a method for introducing a balloon

25  catheter into a patient’s body. The method includes a step of providing the isertion
tool with proximal and distal ends, tapered distal end with opening, and proximal
locking mechanism, where a balloon catheter disposed and secured within the
insertion tool. A balloon catheter 1s disposed within the elongate hollow body, with
a distal tip of the balloon catheter extending distally beyond the distal end of the

30  clongate hollow body. The balloon catheter has a balloon portion 1n a folded
uninflated state disposed within the elongate hollow body. A portion of the balloon

catheter that 1s proximal to the balloon portion 1s secured 1n place by the locking
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mechanism to restrict movement of the balloon catheter in a proximal to distal
direction relative to the elongate hollow body. The clongate hollow body with
secured balloon catheter 1s moved distally so the distal tip of the balloon catheter
and the tapered distal end of the elongate body pass through an entry point in the

5  patient’s body. The locking mechanism 1s then unlocked to allow movement of the
balloon catheter relative to the elongate hollow body. The balloon catheter 1s moved
relative to the elongate hollow body.

In an embodiment, the invention provides another insertion tool for
facilitating the entry of a balloon catheter into the body. In this embodiment, the

10 insertion tool includes first and second e¢longate hollow bodies that have proximal
and distal ends. The first hollow body has a proximal end with an outer diameter
that 1s slidably movable within an inner diameter of a distal end of the second
clongatc member. The first hollow body also includes an opening sized to
accommodate and allow the passage of a balloon portion of a balloon catheter when

15  the balloon portion is 1n a folded uninflated state.

Accordingly, the tool can be used in a method for introducing a balloon
catheter into a patient’s body. The method includes a step of providing the insertion
tool with first and second elongate hollow bodies comprising proximal and distal
ends, the first hollow body having a proximal end with an outer diameter that 1s

20  shidably movable within an imnner diameter of a distal end of the second elongate
member, wherein a balloon catheter 1s disposed within the first elongate hollow
body. The distal end of the first elongate hollow body 1s introduced 1n the patient’s
body. The balloon catheter 1s moved distally out of the first elongate hollow body
into the patient. The first elongate hollow body 1s moved proximally out of the

25  patient’s body. In one or more steps of the method, the first elongate hollow body 1s
moved 1 relation to the second elongate hollow body.

In an embodiment, the invention provides another insertion tool for
facilitating the entry of a balloon catheter into the body. In this embodiment the tool
includes an elongate hollow body comprising a tapered distal end comprising an

30  opening and two or more perforations, wherein the tapered end can be split open
along the perforations to increase the size of the opening and allow for passage of a

balloon catheter.
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Accordingly, the tool can be used 1n a method for introducing a balloon
catheter into a patient’s body. The method includes steps of providing the msertion
tool with 1ts clongate hollow body and tapered distal end with opening and two or
more perforations. The tapered distal end of the elongate hollow body 1s introduced
in the patient’s body. The tapered end 1s forced to be split open along the
perforations to increase the size of the opening and allow for passage of a balloon
catheter. The balloon catheter 1s moved distally out of the opening at the split distal
end.

In an embodiment, the invention provides an insertion article for facilitating
the entry of a balloon catheter into the body. The article includes a liquid or gel-
filled tubular article that has an outer surface and an inner surface that are
continuous with each other and that form a cavity. The article also has a proximal
and a distal end having opening for the cavity. The article 1s formed from a pliable
material that encompasses the liquid or gel, wherein the outer and mner surfaces are
able to be moved 1n opposite directions while the article 1s stationary. The article 1s
configured to load a balloon portion of a balloon catheter in the cavity and deliver 1t
to an msertion site from the distal end.

Accordingly, the article can be used 1n a method for introducing a balloon
catheter into a patient’s body. The method includes providing the article loaded
with a balloon catheter, mtroducing the distal end 1n a patient’s body, and moving
the pliable material of the outer and mner surfaces to cause the movement of the
balloon catheter out of the distal end.

Brief Description of the Drawings

Figure 1a1s an 1llustration of an msertion tool according to one embodiment
of the disclosure.

Figure 1b 1s an illustration of an end of an msertion tool according to one
embodiment of the disclosure.

Figure Ic 1s an 1llustration one half of the wall of an insertion tool according
to one embodiment of the disclosure as shown from an end of the tool.

Figure 1d 1s an illustration of the proximal end of an insertion tool according

to one embodiment of the disclosure.
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Figure l¢ 1s an 1llustration of the proximal end of an insertion tool according
to onc embodiment of the disclosure.
Figure 1f1s an illustration of the distal end of an insertion tool according to
onc¢ embodiment of the disclosure.
5 Figure 2a 1s an 1llustration of the distal end an insertion tool with inner ridges
according to onc embodiment of the disclosure.
Figure 2b 1s an 1llustration of a portion of the mner surface of the distal end
of an insertion tool with inner ridges according to one embodiment of the disclosure.
Figure 2¢ 1s an illustration of a portion of the inner surface of the distal end
10 of an msertion tool with inner ridges according to one embodiment of the disclosure.
Figure 2d 1s an 1illustration of the distal end an insertion tool with outer ridges
according to one embodiment of the disclosure.
Figure 2¢ 1s an 1llustration of a cross section of portion of a wall with inner
and outer ridges according to one embodiment of the disclosure.
15 Figure 21 1s an 1llustration of a cross section of a portion of a wall with inner
and outer ridges according to one embodiment of the disclosure.
Figure 2¢g 1s an illustration of a cross section a wall according to one
embodiment of the disclosure.
Figure 3a 1s an 1llustration of an isertion tool according to one embodiment
20  of the disclosure showing its proximal end.
Figure 3b 1s an 1llustration of an insertion tool according to one embodiment
of the disclosure showing 1t distal end.
Figure 4 1s an illustration of an insertion tool according to one embodiment
of the disclosure, engaged with a hemostatic valve and a portion of a balloon
25  catheter.
Figure 5 1s an illustration of an insertion tool according to one embodiment
of the disclosure showing 1ts distal end.
Figure 6 1s an 1llustration of an insertion tool according to one embodiment
of the disclosure showing its proximal end along with a portion of a hemostatic

30 valve.
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Figures 7a-7c¢ are illustrations of an insertion tool according to one
embodiment of the disclosure, along with a hemostatic valve and a portion of a
balloon catheter.

Figures 8a-8d are 1llustrations of an msertion tool with a locking mechanism,
and portions thereof, according to one embodiment of the disclosure, along with a
portion of a balloon catheter.

Figures 9a-9¢ are 1llustrations of a method of inserting a balloon catheter
using an insertion tool with a locking mechanism, according to one embodiment of
the disclosure

Figure 10 1s an 1llustration of an insertion tool having a telescoping function
of, according to onc embodiment of the disclosure.

Figures 11a and 11b are 1llustrations of an msertion tool with a perforated
tapered distal end, according to one embodiment of the disclosure, along with a
portion of a balloon catheter.

Figures 12a-c are 1llustrations of an insertion article according to one
embodiment of the disclosure, along with a portion of a balloon catheter.

Description

With reference to Figure 1a, in one embodiment the disclosure provides an
insertion tool 10 having a tubular member 12 having a proximal 14 and distal 16
ends. The tubular member has a first axis defining a length between the first and
second ends.

Along the length of the tubular member 12 and between the proximal and
distal ends are two separation margins 20a and 20b (not shown 1n Figure 1a; sece
Figure 1b), on opposite sides of the tubular member 12. The separation margins
define first 22 and second 24 halves of the tubular member 12. For example, each
half of tubular member has a semicircular shape when viewed from one end as
shown 1n Figure 1b.

As shown 1n greater detail in Figure 1c, the separation margin can be formed
by a groove 26 (or recess) i the wall of the tubular member 12. The groove causes
the wall 235 of the tubular member to be thinner towards 1ts imnner surface 27. The
ogroove 26 can be deep enough 1n the wall that when force 1s applied to separate the

first 22 and sccond 24 halves, body member material along the separation margins
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fractures and the two halves of the body member separate. In some embodiments
the separation margin can include perforations along its length.

Referring back to Figure 1a, further, the tubular member can include a first
notch 28a (second notch 28b hidden from view) at the proximal end of the tubular

5  member and 1n line with the separation margins. The distal end of the notch 28 can

meet the proximal end of the separation margin and 1s useful for fracturing the body
member along the separation margin 1 a proximal to distal direction when the two
halves of the body member are pulled apart at the proximal end.

As shown 1n Figures 1a, 1b, 1d, and 1f, and at or near proximal end 14 are

10 attached to the tubular member first and second separation assist members (18a,
18b; 38a. 38b; 48a, 48b), which can be configured as tabs. Referring to Figure 1b,
the tabs can have a shape that 1s narrower at the point 30 were they attach to the
tubular member, and are wider at their outermost edge 32. Separation assist
members facilitate the process of pulling apart the halves of the tubular member

15  when the tabs are pulled 1n opposite directions. The tabs can be rigid such as shown
in Figure 1a and 1b, or can be bendable outwards and mnwards, such as shown 1n
Figures 1d and le. In order for the tabs be bendable, a groove (32a, 32b; 42a, 42b)
can be present 1n the tab where 1t 1s attached to the proximal end of the tool.

Separation assist members may be molded together with the body member

20  (e.g., as a unitary construction), or may be formed as independent articles and then
attached to the outer surface of the body member at the proximal end with an
adhesive. Figure 1d shows a tab that 1s attached to the proximal end of the body
member, and Figure le show a tab having a partial radius to provide greater surface
arca contact with the outer surface of the tubular body member.

25 Referring to Figure 1f, the msertion tool has a tapered end 34. The tapered
end can be formed by reducing the thickness of the wall of tubular member 1n a
proximal to distal direction. The tubular member 12 can have a constant inner
diameter from the proximal to distal end.

In another embodiment, with reference to Figure 2a, an insertion tool 110

30  having a tubular member 112 1s formed from a wall having an inner surface, wherein
the inner surface includes a plurality of ridges 118. The ridges can run the length of

the tubular member 112, from 1ts proximal 114 (not shown) to distal 116 end. In a

10
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related embodiment, with reference to Figure 2d, an insertion tool 210 includes a
tubular member 212 formed from a wall having an outer surface that includes a
plurality of nndges 218. The nidges can run the length of the tubular member 212,
from 1ts proximal 214 (not shown) to distal 216 end. Alternatively ridges 218 can be
5  strategically placed along the tubular member 212 where contact with an insertable
medical 1s anticipated, for example, at tapered portions of the tubular member 212.

As shown 1n greater detail in Figures 2b and 2c¢, the nidges 118 can define
arcas of the wall having a first thickness, wherein the first thickness 1s represented
by dashed line 125. The first thickness can be the distance from the peak 122

10 (which may also be referred to as an “apex™ or “tip”~) of a ndge 118 to the outer
surface 128 of the wall of the tubular member 112, which can represent the thickest
portion of the wall. Between the ridges are areas of the wall having a second
thickness, which 1s the distance from the base 124 between the ridges to the outer
surface 128 of the wall of the tubular member 112, and represented by dashed line

15  127. This second thickness can represent the thinnest portions of the wall. These
parameters can also be understood for the embodiments as shown 1n Figures 2d-2f.

The first thickness 1s greater than the second thickness, and theretfore less
material of the wall 1s present between the base and the outer surtace of the tubular
member. Because the material of the wall 1s thin between the ridges, 1t allows the

20 tubular member to be fractured along the length of the wall between the ridges when
outward forces are applied to ecach half of the tubular member.

In some aspects, a relationship between the first thickness and the second
thickness (¢.g., lengths 125 and 127) can be defined by a ratio between the two. For
example, an exemplary ratio of thickness can be 1n the range of about 10:1 (first

25  thickness : second thickness) to about 1:2, or about 5:1 to about 1:1, such as about
2.1 in an exemplary embodiment. Increasing the ratio of thickness (first thickness :
second thickness) may increase the “fracturability”™ of the material between the
ridges, allowing the tubular member to be readily split when outward forces are
applied to cach half the tubular member. These parameters can also be applied to

30  the embodiments as shown i Figures 2d-21.

On the mner surface of the walls, the ridges can be configured to have any

suitable shape. For example, as shown 1n the Figures 2a-c, the ndges can have an
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“upside-down V~ shape, with the point of the V™ representing the peak 122.
However, as an alternative to a pointed shape at the peak of the ridge, the peak can
be rounded or flat. For example, the ridges can have an “upside-down U™ shape.
These shapes can also be present in the embodiments as shown i Figures 2d-21.

5 The mner surface can include a desired number of rndges about the
circumference of 1ts inner surface. The number of ridges that are present around the
circumference can be determined by various factors, such as the shape and
configuration of the ndges, the first and second thicknesses, the inner diameter of
the tubular member, and the desired spacing between the ridges. In some

10 configurations, the ridges are adjacent to one another, such as shown 1n Figures 2a-c.
Alternatively, the spacing between the ridges can be greater so the arca of the
thinner portions of the wall (second thickness) of the tubular member 1s increased.
These shapes and arrangements can also be present in the embodiments as shown 1n
Figures 2d-2f.

15 The configuration of the inner surface of the tubular member can also be of
benefit as 1t reduces the area of contact between the inner wall and the surface of a
medical device that 1s movable within the member. That 1s, the peaks 122 of the
ridges arc the only arcas of the imnner surface that contact the surface of the medical
device which 1 turn minimizes any frictional effect on the surface of the medical

20  device that 1s caused by the inner surface.

In some embodiments, the insertion tool has a tubular member that includes a
plurality of ridges on both the inner and outer surfaces of the tubular member.
Figure 2¢ 1llustrates a portion of the wall of the tubular member having mner rnidges
228 and outer ridges 238. A tubular member with inner 228 and outer ridges 238

25  can be constructed so their peaks (inner peak 222 and outer peak 232) are
substantially or fully radially aligned with each other (1.¢., the nidges fall along the
same radial line RL emanating from the center of the tubular member). Inner and
outer ridges may be aligned over a portion of the circumference of the tubular
member, or over the entire circumference of the tubular member. When a series of

30 ner and outer ridges are radially aligned with each other, the inner ndges may have
smaller dimensions, as the circumference defined by the inner base points 1s smaller

than the circumference defined by the outer base points. Accordingly, the distance
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between two base points defining an inner ridge can be less than the distance
between two base points defining an outer ridge. Between the inner 228 and outer
ridges 238 are arcas of the wall having a thickness, which 1s the distance from the
inner base 224 to the outer base 234, and represented by dashed line 227. The
tubular member may be easily fractured along dashed line 227 when outward forces
arc applied to each half the tubular member given the minimal thickness of the wall
at this location.

In other embodiments and with reference to Figure 2f, inner rnidges 248 and
outer ridges 258 arc not radially aligned with each other over at least a portion of the
circumference of the tubular member. In yet other embodiments, the imsertion tool
has a tubular member that includes one or more groups of ridges on both the inner
and outer surfaces of the tubular member that are radially aligned with each other,
and also one or more groups of ridges on both the inner and outer surfaces of the
tubular member that are not radially aligned with each other. For example, and with
reference to Figure 2g, the tubular member can include two groups of nidges (group
221 and group 231) that are aligned with each other wherein these groups are on
opposite sides of the tubular member, and the remaining inner and outer ridges
between group 221 and group 231 are not aligned with each other. In this
arrangement the wall thickness 1n the area defined by groups 221 and 231 can be
less than the wall thickness 1n the arcas outside these groups, and when outward
forces are applied to each half the tubular member 1s more likely to fracture 1n the
arca defined by groups 221 and 231.

The msertion tool 110 with a plurality of ridges 118 can also include and at
or near 1t proximal end (not shown) first and second separation assist members (such
as shown with reference to Figs. 1a, 1b, 1d, and le, elements 18a, 18b; 38a, 38b:
48a, 48b), which can be configured as tabs. An insertion tool 110 with a plurality
of ridges 118 can also include at 1ts proximal end notches useful for fracturing the
body member along the lines of the body member between the ridges, such as shown
with reference to Figs. 1a, clements 28a and 28b).

With reference to Figures 3a and 3b, and 1n another embodiment, the
disclosure provides an insertion tool S0 having a tubular member 52 having a

proximal end 54 and a distal end S6, with openings 58 and 60, respectively. Distal
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opening 60 has an inner diameter of a size sufficient to allow a balloon portion of a
balloon catheter to move through 1t. For example, in embodiments the inner
diameter at the distal opening can be at least about 2.25 mm, such as 1n the range of
about 2.5 mm to about 7.5 mm, or about 3 mm to about 6 mm. The tubular member
can define a central axis CA along the length of the member from the proximal to
distal end.

Proximal opening 58 has an inner diameter that 1s larger than the inner
diameter of the distal opening 60. For example, in embodiments the inner diameter
at the proximal opening can be at least about 3 mm, such as 1n the range of about 3.5
mm to about 10 mm, or about 4 mm to about 8 mm.

The msertion tool also includes a flange 62 arranged about the outer diameter
of the proximal end. The flange can be 1n the form of a circular rim, which can be at
an angle to the central axis CA of the tubular member, such in the range of about 75°
to about 105° the central axis, preferably about 90° to the central axis. The flange
may have a diameter measured relative to the outer diameter of the proximal end of
the tube, such as a diameter that 1s 1n the range of about 1.1X to about 3X the outer
diameter of the proximal end of the tubular member, such a 1n the range of about
1.5X to about 2.5X.

Since the distal opening 1s smaller than the proximal opening, this provides
the tubular member with a tapered configuration. Further, the along with the
tapered configuration, the presence of the flange 62 arranged about the outer
diameter of the proximal end provides the insertion tool with a ““cone” shape.

In use, and with reference to Figure 4, the insertion tool can be used 1n
conjunction with a hemostatic valve to facilitate the entry of a balloon catheter into
an artery. The hemostatic valve 63 can have a proximal 64 and distal 66 openings,
the distal opening adapted to enter an artery. The distal end of the msertion tool 50
1s moved mto the proximal opening 64 of the hemostatic valve and out 1ts distal
opening 66, so the distal end 56 of the insertion tool 50 1s within the artery. The
flange 62 of the 1nsertion tool S0 can be held between two fingers and therefore
usctul for moving the msertion tool 1n and out of the hemostatic valve. As the
tubular member 52 of the insertion tool S0 increases 1n diameter towards 1ts

proximal end 54, 1t engages and seals with the inner surface of the hemostatic valve
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63, gencrally near or at the proximal end 54 of the insertion tool. The flange 62 can
also serve as a stop to the proximal movement of the tubular member 52 1n the
hemostatic valve 63, where the distal face 61 of the flange 62 may abut the proximal
face of the hemostatic valve 63.

A balloon catheter 70 can be moved through the msertion tool 50 which
facilitates 1ts entry mto an artery. In one mode of practice, the balloon end 72 of the
balloon catheter 70 can be placed within the insertion tool prior to attachment to the
hemostatic valve 63, and then the distal end 56 of the insertion tool, along with the
balloon portion 74 of the balloon catheter 70, can be moved 1nto the hemostatic
valve 63. After the msertion tool 1s sufficiently engaged with the hemostatic valve
the balloon catheter can be advanced to move 1t into the artery to a treatment site.

In another mode of practice, the insertion tool S0 1s first attached to the
hemostatic valve 63 prior to introducing the balloon catheter 70. For example, the
distal end 56 of the insertion tool, without the balloon catheter 70, can be moved 1nto
and sufficiently engaged with the hemostatic valve 63. Next, the balloon end 72 of
the balloon catheter 70 can be placed within the insertion tool 50 that 1s engaged
with the hemostatic valve 63 and then advanced through the insertion tool 50 to an
artery to a treatment site.

With reference to Figure 5, and i another embodiment, the disclosure
provides an insertion tool 80 having first elongate member 82 and second elongate
member 84. The first elongate member 82 has a distal portion 85 with distal end 86,
and likewise the second clongate member 84 has a distal portion 87 with distal end
88. The distal portion of each elongate member has an arcuate shape that provides
the distal portion with a trough-like configuration. For example, the distal portion
can have a configuration that resembles a half-diameter of a tube. The arcuate shape
of the elongate member can be a portion of a circle or an oval, and can be about 180°
or less, such as in the range of about 90° to about 180°. The same arcuate shape of
the distal portion can extend proximally towards the proximal portion, or the arcuate
shape can change towards the distal portion, for example the elongated member can
flatten.

The first elongate member 82 also has a proximal portion 95 with tab 96, and

likewise the second clongate member 84 has a proximal portion 97 with tab 98.
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Tabs 96 and 98 can be at an angle to the proximal portions of the elongate members.
That 1s, the tab of an elongate portion can be directed away from the central cavity
of the tool, such as an angle from about 30° to about 90° from the distal portion of
the elongate member.
5 The msertion tool includes a set of hinges (1.¢., first hinge 92 and second

hinge 94) that attach the first clongate member 82 to the second elongatec membe