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MEDICAL COMPONENT INSERTION DEVICE
INCLUDING A RETRACTABLE NEEDLE

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims the benefit of U.S. Provisional Patent Application No.
61/446,817, filed February 25, 2011, and titled “Introducer Assembly Including a Retractable

Needle,” which is incorporated herein by reference in its entirety.

BRIEF SUMMARY

[0002] Briefly summarized, embodiments of the present invention are directed to an
insertion device for use in assisting with the placement of a medical device within the body of
a patient. For example, the insertion device can be employed to assist with the placement of

an introducer, which provides a conduit into the body to enable insertion of a catheter.

[0003] In one embodiment, the insertion device comprises a needle that is removably
disposed within a bore defined by the medical device, and a needle retraction assembly. The
needle retraction assembly is capable of positioning the needle in any one of a first position
wherein a distal tip of the needle is disposed a predetermined distance distal to a distal end of
the medical device, a second position wherein the needle distal tip is disposed distal but
proximate to the distal end of the medical device, and a third position wherein the needle

distal tip is retracted within the medical device bore.

[0004] As mentioned, in one embodiment the medical device is an introducer assembly
that includes a dilator coaxially disposed within a sheath, with the needle disposed within a
bore defined by the dilator. The needle retraction assembly can include a housing that is
releasably attached to a proximal end of the dilator. A hub of the needle can be slidably
disposed within the housing the enable manual movement of the needle between any of the
three needle positions described above. As will be seen, each of the three needle positions
facilitates simple insertion of the medical device into the patient while minimizing trauma

thereto.

[0005] These and other features of embodiments of the present invention will become
more fully apparent from the following description and appended claims, or may be learned

by the practice of embodiments of the invention as set forth hereinafter.



WO 2012/154277 PCT/US2012/026618

BRIEF DESCRIPTION OF THE DRAWINGS

[0006] A more particular description of the present disclosure will be rendered by
reference to specific embodiments thereof that are illustrated in the appended drawings. It is
appreciated that these drawings depict only typical embodiments of the invention and are
therefore not to be considered limiting of its scope. Example embodiments of the invention
will be described and explained with additional specificity and detail through the use of the

accompanying drawings in which:

[0007] FIGS. 1A-1C are various views of an insertion device according to one

embodiment;

[0008] FIGS. 2A and 2B are partial cutaway views of the insertion device of FIGS. 1A-
1C;

[0009] FIGS. 3A-3C show the insertion device of FIGS. 1A-1C in various configurations;

[00010] FIGS. 4A-4E show various stages of insertion of an introducer into a patient using

an insertion device, according to one embodiment;
[00011] FIGS. 5A and 5B show an insertion device according to one embodiment;
[00012] FIG. 6 is a top view of an insertion device according to one embodiment;

[00013] FIGS. 7A-7C show details of insertion of the needle of the insertion device of
FIGS. 1A-1C according to one embodiment;

[00014] FIG. 8 shows a housing of an insertion device according to one embodiment; and

[00015] FIGS. 9A-9C show a distal portion of an insertion device according to one

possible embodiment.

DETAILED DESCRIPTION OF SELECTED EMBODIMENTS

[00016] Reference will now be made to figures wherein like structures will be provided
with like reference designations. It is understood that the drawings are diagrammatic and
schematic representations of exemplary embodiments of the present invention, and are

neither limiting nor necessarily drawn to scale.
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[00017] For clarity it is to be understood that the word “proximal” refers to a direction
relatively closer to a clinician using the device to be described herein, while the word “distal”
refers to a direction relatively further from the clinician. For example, the end of a catheter
placed within the body of a patient is considered a distal end of the catheter, while the
catheter end remaining outside the body is a proximal end of the catheter. Also, the words
“including,” “has,” and “having,” as used herein, including the claims, shall have the same

meaning as the word “comprising.”

[00018] Embodiments of the present invention are generally directed to an insertion device
for use in assisting with the placement of a medical device within the body of a patient. For
example, the insertion device can be employed to assist with the placement of an introducer,
which provides a conduit into the body of the patient to enable insertion of a catheter
therethrough. In another example, the insertion device can be used to place a catheter
directly into the patient’s body without the use of an introducer. Other medical devices can
also be placed with the insertion device described herein. In one embodiment, the insertion
device includes a needle that is positionable in one of three or more positions during use of

the device so as to ease insertion of the medical device into the body.

[00019] Reference is first made to FIGS. 1A-1C, which show various details regarding an
insertion device, generally designated at 10, according to one embodiment. As shown, the
device 10 is initially mated with an introducer 12, which in turn includes an introducer hub
14 and a sheath body (“sheath”) 16 extending distal from the hub. The introducer hub 14
defines a handle for use in manipulating the introducer 12 during use. The introducer hub 14
and the sheath 16 of the introducer 12 together define a longitudinal bore. Though

configured to be splittable here, the introducer in other embodiments need not be splittable.

[00020] A dilator 20 is coaxially disposed within the bore of the introducer 12. As shown,
the dilator 20 includes a hub 22 and a body 24 extending distally from the hub. The dilator
hub 22 and body 24 together define a bore therethrough for the passage of an optional
guidewire. The dilator hub 22 defines a base portion 22A and a cap portion 22B. The cap
portion 22B is configured to threadably engage the hub 14 of the introducer 12 so as to
releasably mate the introducer and the dilator 20 as shown in FIGS. 1A-1C. In this mated
configuration, it is seen that a tapered distal portion 26 of the dilator body 24 extends beyond

the distal end of the introducer sheath 16.
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[00021] FIGS. 1A-1C further show a hollow needle 30 coaxially disposed within the bore
of the dilator 20 such that a sharpened distal tip 30B thereof initially extends distally past the
tapered portion 26 of the dilator 20. A proximal end 30A of the needle 30 is connected to a
needle hub 32 (FIGS. 2A, 2B). The needle hub 32 cooperates with a needle retraction
assembly 40 to selectively move the needle 30 axially with respect the introducer assembly,
as will be described. A flash hole 34 can be included in the wall of the needle 30 near the
distal tip 30B thereof in order to help detect the presence of blood and confirm positioning of
the needle distal tip within a vein, for instance. The flash hole or other suitable component
for confirming the presence of blood in the needle in other embodiments may be placed in
other locations on the device. In one embodiment, for instance, a flash window can be
provided in or near the dilator hub base 22A. Also, though hollow here, in other

embodiments the needle may be solid.

[00022] A needle retraction assembly 40 is included with the insertion device 10 and
includes a housing 42 that threadably engages with the base portion 22A of the dilator hub
22. The housing 42 defines a cavity in which is slidably disposed the hub 32 of the needle
30. The needle 30 extends distally from the needle hub 32 through the bore defined by the
hub 22 and body 24 of the dilator 20 to extend beyond the tapered distal portion 26 of the

dilator, as shown.

[00023] Two handles 44 of the needle hub 32 extend exteriorly to the needle retraction
housing 42 via a longitudinally extending slot 46 defined in the housing 42. Thus, sliding
movement of the needle hub 32 within the housing 42 toward the proximal end thereof causes
corresponding proximal movement of the distal tip 30B of the needle 30. Likewise, distal
movement of the needle hub 32 within the housing 42 toward the distal end thereof causes
corresponding distal movement of the needle distal tip 30B. It is thus seen that the handles
44 provide one way of selectively moving the needle hub 32 and needle 30. It should be
appreciated, however, that other structures or methods may be used to selectively move the
needle, including springs or other biasing elements, automatic or machine or electronic-based
actuators, etc. Also, though present in the illustrated embodiment, it is appreciated that in

other embodiments no housing is included with the needle retraction assembly.

[00024] FIGS. 2A and 2B depict further details regarding the needle hub 32 and needle
retraction assembly 40. A needle hub position locking feature is included with the needle hub

32, here implemented as two opposing teeth 48 radially extending from the needle hub. The
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teeth 48 are configured to engage notches 50 included with the housing 42 when the needle
hub 32 is axially slid within the housing, thus locking the needle hub at predetermined
locations within the needle retraction assembly housing 40. In particular, a proximal notch
S0A and a distal notch 50B are included in the housing 42 and will be described further

below.

[00025] As best seen in FIG. 2B, the needle hub 32 further defines a conduit 52 coaxial
with the hollow needle 30 so as to be able to pass a guidewire, such as the guidewire 60
shown in FIG. 3A, through the housing 42, needle hub, and needle of the insertion device 10
such that the guidewire extends past the distal tip 30B of the needle. A conical structure 54 is
defined at the proximal end of the conduit 52 to ease insertion of the guidewire 60 into the
needle hub 32. In another embodiment, no guidewire is included with the insertion device,

and no guidewire conduits are provided.

[00026] In accordance with the present embodiment, the needle 30 of the insertion device
10 is axially movable with respect to the introducer assembly As mentioned above, the needle
retraction assembly 40 includes structure to enable the needle to be selectively moved in
order to facilitate ease of insertion of a medical device in which the insertion device 10 is
disposed, in this case an introducer assembly (FIGS. 1A-1C). Note that though an introducer
assembly is shown here, in other embodiments a variety of medical devices can be inserted
into a patient with the assistance of the insertion device described herein, as illustrated further

below.

[00027] In particular, FIG. 3A shows a first position of the needle 30 with respect to the
sheath 12 and dilator 20 of the introducer assembly, wherein the distal tip 30B of the needle
extends distally beyond the distal end of the dilator body 24 a predetermined distance. This
extension of the needle distal tip 30B corresponds to the position of the needle hub 32
proximate the distal end of the housing 42 of the needle retraction assembly 40, as seen in
FIGS. 2A and 2B. This position of the distal tip 32B of the needle 30 is also referred to
herein as position 1. In position 1, the needle 30 is positioned to gain access to an internal
portion of the body of the patient, such as a vein or other vessel. The guidewire 60 is also
shown slidably disposed within, and extending through, the needle retraction assembly 40

and the introducer assembly so as to extend distally from the needle distal tip 32B.
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[00028] Note that the particular distance of needle distal tip extension past the dilator
distal end in other embodiments can vary according to various factors, including needle
length, distance of needle hub travel within the needle retraction assembly housing, length of

the medical device, etc.

[00029] FIG. 3B shows a second position of the needle 30 with respect to the sheath 12
and dilator 20 of the introducer assembly, wherein the distal tip 30B of the needle extends
distally beyond the distal end of the dilator body 24 a relatively short distance so as to be
proximate to the distal end of the tapered distal portion 26 of the dilator body 24. This
position of the needle distal tip 30B is achieved when the needle hub 32 is manually slid via
user force on the needle hub handles 44 from the position shown in FIG. 3A to the position
shown in FIG. 3B, wherein the needle hub is located about mid-way along the length of the
needle retraction assembly housing 42. In this position, the teeth 48 of the needle hub 32
frictionally engage the notch 50B, thus locking the needle hub in place until sufficient user

force on the handles 44 dislodges it from its location.

[00030] The position of the distal tip 32B of the needle 30 in FIG. 3B is also referred to
herein as position 2. In position 2, the distal tip 30B of the needle 30 is positioned to assist
the tapered distal portion 26 of the dilator body 24 in gaining access to the vessel or other

internal body portion of the patient, as will be seen.

[00031] FIG. 3C shows a third position of the needle 30 with respect to the sheath 12 and
dilator 20 of the introducer assembly, wherein the distal tip 30B of the needle is retracted
within the bore of the dilator body 24 so as to be shielded from contact by the dilator body
and the body 16 of the introducer 12. This position of the needle distal tip 30B is achieved
when the needle hub 32 is manually slid via user force on the needle hub handles 44 from the
substantially mid-line position shown in FIG. 3B to the position shown in FIG. 3C, wherein
the needle hub is located about proximate the proximal end of the needle retraction assembly
housing 42. In this position, the teeth 48 of the needle hub 32 frictionally engage the
proximal notch 50A, thus locking the needle hub in place until sufficient user force on the

handles 44 dislodges it from its location.

[00032] The position of the distal tip 32B of the needle 30 in FIG. 3C is also referred to
herein as position 3. In position 3, the distal tip 30B of the needle 30 is retracted and is

disposed proximal to the tapered distal portion 26 of the dilator body 24 so as to enable the
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distal portion of the introducer assembly to flex during advancement into the vessel of the
patient, as will be seen. Also, with the needle distal tip 30B safely disposed within the dilator
body 24, position 3 prevents the risk of damage to the vessel by the needle 30 while the
dilator 20 and introducer 12 are advanced into the vessel. Note further that, though it is
described herein as movement of the needle relative to the stationary introducer/dilator, in
other embodiments, the introducer and/or dilator can be moved relative to the stationary

needle to achieve the three positions described above.

[00033] In addition to the teeth and notch locking arrangement described above, it is
appreciated that other features for locking the needle hub position with respect to the housing
of the needle retraction assembly can be employed as appreciated by one skilled in the art.
Also, the number and needle distal tip locations possible with the insertion device can vary
from what is described herein. Moreover, the size, shape, and configuration of the insertion
device and the medical device it is configured to insert into the body can vary from what is

shown and described herein.

[00034] FIGS. 4A-4E depict various details regarding the use of the insertion device 10 in
assisting with the insertion of an introducer assembly into a vessel of a patient, according to
one embodiment. Note that the medical device to be placed and the desired location within
the patient body where the device is to be placed can vary from what is described here. In
FIG. 4A, the insertion device 10, having been previously attached to the introducer assembly
as explained above and with the needle 30 in position 1 (FIG. 3A), the distal tip 30B of the
needle is inserted into the skin 62 of the patient and into the lumen of a desired subcutaneous
vessel 64. A flash hole 34 (FIG. 1A) defined in the needle 30 can assist in viewing blood
return up the needle so as to confirm proper needle placement in the vessel 64, in one
embodiment. Once the vessel 64 has been accessed, the guidewire 60 can be manually
advanced by the user through the housing 42 of the needle retraction assembly and the needle

30 so as to extend into the vessel lumen.

[00035] In FIG. 4B, once the guidewire has been inserted into the vessel 64, the needle 30
is retracted to position 2 (FIG. 3B) such that the needle distal tip 30B is proximate the tapered
distal portion 26 of the dilator body 24. This may cause the needle distal tip to retract a short
distance from the vessel insertion site, as shown, while the guidewire 60 remains in place

within the vessel 64 and extending through the vessel insertion site.
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[00036] Retraction of the needle 30 to position 2 enables the distal tip 30B thereof to assist
entry of the tapered distal portion 26 of the dilator body 24 through the vessel insertion site
and into the vessel 64 by following the previously placed guidewire 60. It is noted that in one
embodiment the needle or another suitable portion of the insertion device or medical
component can be treated so as to be ultrasonically visible such that one or more of the stages

described herein can be performed with the assistance of ultrasound imaging guidance.

[00037] FIG. 4D shows that, once the needle distal tip 30B and tapered distal portion 26 of
the dilator body 24 are disposed within the vessel 64, the needle can be retracted to position 3
(FIG. 3C), wherein the distal tip thereof is disposed within the bore of the dilator body 24 a
predetermined proximal to the dilator distal end. As has been described, and as is the case
with the other needle positions, the needle retraction assembly 40 releasably locks the needle
hub 32 in position so the needle distal tip can remain shielded within the dilator bore in
position 3. With the needle 30 in position 3, the dilator 20 and introducer 12 can be further
advanced distally into the vessel 64 until inserted to the desired extent within the vessel.
Because the needle 30 is not present in their distal portions, the introducer 12 and dilator 20

are pliant so as to bend and conform to the shape of the vessel 64.

[00038] FIG. 4E shows that once the introducer 12 has been inserted a sufficient distance
into the vessel 64, the insertion device 10 including the needle 30 and the needle retraction
assembly 40, together with the dilator 20, can be removed, thus separating them from the
introducer and leaving the introducer disposed within the vessel. A catheter may then be

inserted into the vessel 64 through the introducer 12.

[00039] If desired, the guidewire 60 can be left in place within the vessel 64 when the
insertion device 10 and dilator 20 are removed, as seen in FIG. 4E, to further assist in
placement of a catheter or other suitable device through the introducer 12. It is further
appreciated that the above method may be performed without the use of a guidewire, in one

embodiment.

[00040] It is appreciated that catheters of many types, including PICC, PIV, intermediate
dwell or mid-line, CVC, and other catheter configurations, can be placed with the present
insertion device. Other uses of the insertion device are also contemplated. Non-limiting
examples of such other uses include placement of stent grafts, feeding devices, etc. The

insertion device is suitable for arterial or venous vessel access, and for use in various body
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cavities or intracorporeal locations. As mentioned, in the present embodiment the needle 30
is positionable in three positions; however, other possible needle position configurations are

also contemplated.

[00041] FIGS. 5A and 5B depict the insertion device according to another embodiment,
wherein the needle retraction assembly includes no housing. Rather, the needle hub 72
includes a distally extending handle that is shaped and positioned to facilitate one-handed
operation of the device, such as retraction of the needle 30, shown in FIG. 5B. These and

other variations of the insertion device are therefore contemplated.

[00042] FIG. 6 shows details of an insertion device 110 according to one embodiment,
wherein a needle retraction assembly 140 includes a housing 142 through at least a portion of
which the guidewire 60 extends. A button release 144 is included on the housing 142 for
selectively retracting the needle 30 from its position 1, illustrated here, to another position,
such as position 2 or position 3 described above. In one embodiment, the button release 144
is operably coupled to a spring 149 or other biasing element disposed within the housing 142
in order to cause retraction of the needle 30. The housing 142 of the needle retraction
assembly 140 further includes a handle 148 for selectively advancing the guidewire 60
through the needle 30. Though illustrated in FIG. 6 as extending past the proximal end of the
insertion device, the guidewire in another embodiment can be completely contained within

the housing of the needle retraction assembly.

[00043] FIGS. 7A-7C illustrate that, in one embodiment, it is desirable to rotate a bevel
150 of the needle 30 from a bevel-up configuration to a bevel-down configuration when
moving the needle from position 1 (FIG. 3A) to position 2 (FIG. 3B). In particular, FIG. 7A
shows insertion of the needle 30 into the vessel 64 while in position 1, with the bevel 150 of
the needle distal tip 30B in an up position, i.e., the angled cutting surface of the needle facing
toward the surface of the skin 62. FIG. 7B shows that when the needle 30 is retracted to
position 2, the bevel 150 can be rotated to a bevel-down configuration. FIG. 7C shows that
the needle 30 can then be reinserted into the vessel 64 while in the bevel-down configuration,
as was described in connection with FIGS. 4B and 4C above. This desirably helps to prevent
gouging of the vessel 64 caused by inadvertent needle contact with the back wall of the vessel
during needle insertion and advancement. In addition, the bevel-down configuration reduces
the chance of guidewire severing by the needle distal tip 30B when the needle 30 is advanced

into the vessel 64 over the guidewire 60.
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[00044] FIG. 8 shows one example of a structure for facilitating rotation of the bevel 150
of the needle distal tip 30B described above, wherein a housing 242 of the needle retraction
assembly includes a needle hub 232 that is slidably disposed therein. Handles 244 of the
needle hub 232 extend through the wall of the housing 242 to enable manual translation of
the needle hub along the length of the housing. The internal portion the needle hub 232 is
operably connected to a spiral track 250 defined by the inner wall of the housing 242, which
enables the needle hub to rotate about its sliding axis as it is moved proximally within the
housing. As a proximal end of the needle 30 is fixedly secured to the needle hub 32, rotation
of the needle hub desirably causes corresponding rotation of the needle distal tip bevel 150,
as seen in FIGS. 7A-7C. In addition to this, other structures for causing needle tip bevel

rotation can also be employed in the insertion device.

[00045] FIGS. 9A-9C show details of a distal portion of the insertion device according to
one embodiment, wherein the guidewire 60 is not disposed within the hollow needle 30, but
rather is disposed alongside the needle within the bore 260 of the dilator 20. Particularly, in
FIG. 9A the needle 30 is shown extended in position 1, with the guidewire retracted within
the dilator bore 260. In FIG. 9B, the needle is retracted into the dilator bore 260 in position
3. In FIG. 9C, the guidewire 60 is extended past the distal end of the dilator bore 260. The
needle and guidewire configuration shown in FIGS. 9A-9C is useful for implementations
where a guidewire that is larger than what would otherwise fit within the needle is desired to
be used, or in cases where a relatively smaller needle is desired to be used so as to reduce

patient discomfort and excess bleeding.

[00046] Embodiments of the invention may be embodied in other specific forms without
departing from the spirit of the present disclosure. The described embodiments are to be
considered in all respects only as illustrative, not restrictive. The scope of the embodiments
is, therefore, indicated by the appended claims rather than by the foregoing description. All
changes that come within the meaning and range of equivalency of the claims are to be

embraced within their scope.

What is claimed is:

10
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CLAIMS

1. An insertion device for inserting a medical device into a body of a patient, the
medical device defining a bore, the insertion device comprising:

a needle removably disposed within the bore of the medical device; and

a retraction assembly capable of producing relative positions of the needle and

the medical device, the relative positions including a first position

wherein a distal tip of the needle is disposed a predetermined distance

distal to a distal end of the medical device, a second position wherein

the needle distal tip is disposed distal but proximate to the distal end of

the medical device, and a third position wherein the needle distal tip is

retracted within the medical device bore.

2. The insertion device as defined in claim 1, wherein the medical device is an
introducer assembly including a sheath and a dilator coaxially disposed within the sheath, the

needle disposed within a bore defined by the dilator.

3. The insertion device as defined in claim 2, wherein the dilator includes a
tapered distal portion, the distal tip of the needle in the second position providing a transition

for the tapered distal portion.

4. The insertion device as defined in claim 2, wherein the retraction assembly
includes a housing in which a needle hub is disposed, the needle hub attached to a proximal

end of the needle.

5. The insertion device as defined in claim 4, wherein a hub of the introducer
sheath threadably engages a distal end of a hub of the dilator, and wherein the retraction
assembly housing threadably engages a proximal end of the hub of the dilator, the retraction
assembly and dilator being removable from the introducer sheath after placement of the
introducer sheath within the body of a patient is complete, the removal of the retraction

assembly also causing removal of the needle from the introducer sheath.

6. The insertion device as defined in claim 5, wherein the needle hub is movably
disposed within the housing of the retraction assembly to move the needle between the first,

second, and third positions.

11
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7. The insertion device as defined in claim 6, wherein the needle hub includes at
least one protruding feature to engage at least one recessed feature of the retraction assembly
housing so as to releasably lock the needle hub and maintain the needle in one of the first,

second, and third positions.

8. The insertion device as defined in claim 7, wherein a bevel of the needle distal
tip is oriented in a first direction when the needle in the first position, and wherein the bevel

is oriented in a second direction when the needle is in the second position.

0. The insertion device as defined in claim 8, wherein the needle hub axially
rotates during movement of the needle from the first position to the second position so as to
change the bevel of the needle distal tip from the first direction to the second direction,
wherein the second direction of the bevel reduces vessel damage when a back wall of the

vessel is contacted by the needle distal tip.

10. The insertion device as defined in claim 1, wherein the needle is hollow for
passage of a guidewire therethrough, the guidewire also passing through the needle retraction
assembly housing, the guidewire able to remain with the medical device after the retraction

assembly and the needle are removed from the medical device.

11. The insertion device as defined in claim 1, wherein the needle in the first
position is used to gain needle access to an interior portion of the body of the patient, the
second position is used to assist a first distal portion of the medical device to gain access to
the interior portion, and the third position is used to enable a second distal portion of the

medical device to gain access to the interior portion.

12. The insertion device as defined in claim 1, wherein a proximal end of the
needle is attached to a needle hub, the needle hub including a distally extending handle to
enable one-handed grasping of the insertion device and movement of the needle between the

first, second, and third positions.

12



WO 2012/154277 PCT/US2012/026618

13. The insertion device as defined in claim 1, wherein the retraction assembly
includes:

a housing;

a biasing element disposed within the housing, the biasing element configured
for moving the needle between at least two of the first, second, and
third positions;

a guidewire; and

a guidewire handle extending from the housing and configured to enable

manual advancement of the guidewire.

14. The insertion device as defined in claim 1, wherein the medical device is a
catheter and wherein the distal portion of the catheter is enabled to bend during insertion into

the patient when the needle is in the third position.

15. A method for inserting an elongate medical device defining a bore into a body
of a patient, the method comprising:

(a) providing an insertion device including a needle removably disposed
within the bore of the medical device, the needle initially positioned in
a first position such that a distal tip of the needle is disposed a
predetermined distance distal to a dilating distal end of the medical
device;

(b) inserting at least the distal tip of the needle into the body while the
needle is in the first position;

(c) retracting the needle from the first position to a second position such
that the needle distal tip is disposed distal but proximate to the dilating
distal portion of the medical device; and

(d) advancing the needle distal tip and the dilating distal portion of the

medical device into the body with the needle in the second position.
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16. The method for inserting as defined in claim 15, further comprising:

(e) retracting anew the needle from the second position to a third position
such that the needle distal tip is retracted within the bore of the medical
device;

(H) advancing the medical device further into the body to position the
medical device at a desired location within the body; and

(2) removing the insertion device from the medical device.

17. The method for inserting as defined in claim 16, wherein the needle is
operably attached to a needle retraction assembly including a housing, the housing removably
attached to the medical device, and wherein removing the insertion device further comprises:

detaching the housing from the medical device; and
removing the needle and needle retraction assembly from contact with the

medical device.

18. The method for inserting as defined in claim 17, wherein retracting the needle
from the first position to the second position further comprises: rotating a bevel of the needle

distal tip from a first orientation to a second orientation.

19. The method for inserting as defined in claim 18, wherein the medical device is
an introducer assembly including a dilator coaxially disposed within a sheath, the introducer
configured for insertion into a vessel of the patient, the needle coaxially disposed within the
bore of the dilator, and wherein advancing the needle distal tip further comprises advancing
the needle distal tip and a tapered distal portion of the dilator into the vessel, and wherein
advancing the medical device further comprises advancing a distal portion of the sheath into

the vessel.

20. The method for inserting as defined in claim 15, wherein the medical device is
intended for insertion into a vessel, and wherein the method further comprises after stage (b)
and before stage (c), advancing a guidewire into the vessel after access to the vessel is gained

by the needle.

21. The method for inserting as defined in claim 20, wherein the guidewire
extends distally from the bore of the medical device but is not disposed within a lumen of the

needle.
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22. An insertion device for inserting an introducer assembly into a vessel of a
patient, the introducer assembly including a dilator coaxially disposed within a sheath, the
insertion device comprising:

a needle removably and coaxially disposed within the dilator of the introducer,
the needle including a needle hub; and

a needle retraction assembly including a housing removably attached to the
introducer assembly, the needle hub movably disposed within the
housing to position the needle in any one of a first position wherein a
distal tip of the needle is disposed a predetermined distance distal to a
distal end of the dilator, a second position wherein the needle distal tip
is disposed distal but proximate to the dilator distal end, and a third

position wherein the needle distal tip is retracted within the dilator.

23. The insertion device as defined in claim 22, wherein the needle in the first
position is used to gain needle access to a subcutaneous vessel of the patient, the second
position is used to assist the distal portion of the dilator to gain access to the interior portion,

and the third position is used to enable the sheath to be advanced within the vessel.

24, The insertion device as defined in claim 22, wherein the needle is hollow and
wherein a guidewire extends through the housing and the needle, the guidewire being initially
advanced into the vessel after the needle has gained access to the vessel while in the first

position.

25. The insertion device as defined in claim 24, wherein the needle hub includes at
least one handle that extends through a longitudinal slot defined in the housing, the handle
enabling manual sliding movement of the needle hub, and wherein first, second, and third
positions of the needle hub within the housing correspond to the first, second, and third

positions of the needle.

15



WO 2012/154277 PCT/US2012/026618

1/13

FiG. 1A

308 24 16

30 26

3

L3 ™™
mm~

SN




WO 2012/154277 PCT/US2012/026618




PCT/US2012/026618

WO 2012/154277

3/13

JE B4
¥

0




PCT/US2012/026618

WO 2012/154277

\\\\\\

2

Vb "BDid



PCT/US2012/026618

WO 2012/154277

gr "5Did



PCT/US2012/026618

WO 2012/154277

b B4



PCT/US2012/026618

WO 2012/154277

ar "5id



PCT/US2012/026618

WO 2012/154277




PCT/US2012/026618

WO 2012/154277

g5 'Did

£r g0¢

9/13

44 Ve 'Bid

g0¢8




WO 2012/154277 PCT/US2012/026618

FiG. 6

;{jﬁ




WO 2012/154277 PCT/US2012/026618




WO 2012/154277 PCT/US2012/026618

12/13

242
FiG. 8

]
WY e
™

244

232
i
§
]
i
i
}
t

244



PCT/US2012/026618

WO 2012/154277

13/13

J6 "Bid

H0E

(- 2




INTERNATIONAL SEARCH REPORT

International application No.

PCT/US2012/026618

A. CLASSIFICATION OF SUBJECT MATTER
IPC(8) - AB1M 25/01 (2012.01)
USPC - 604/164.1

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by ¢
IPC(8) - A61B 17/34; A61M 25/00, 25/01, 25/06 (2012.01)
USPC - 604/93.01, 164.01, 164.03, 164.1, 264

lassification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of

PatBase, Google Patents

data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y US 2004/0092879 A1 (KRAUS et al) 13 May 2004 (13.05.2004) entire document 1-25

Y US 2003/0153874 A1 (TAL) 14 August 2003 (14.08.2003) entire document 1-25.

Y EP 747,075 B1 (BOTICH et al) 07 February 2001 (07.02.2001) entire document 17-19

D Further documents are listed in the continuation of Box C.

[

*

“A™

Special categories of cited documents:
document defining the general state of the art which is not considered
to be of particular relevance

earlier application or patent but published on or after the international
filing date

“g»

“L"” document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

“0” document referring to an oral disclosure, use, exhibition or other
means

“P” document published prior to the international filing date but later than

the priority date claimed

“T" later document published after the international filing date or priority

date and not in conflict with the apﬁlication but cited to understand
the principle or theory underlying the invention

document of particular relevance; the claimed.invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

wx”

“Y” document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

“&” document meémber of the same patent family

Date of the actual completion of the international search

14 June 2012

Date of mailing of the international search report

29 JUN 2012

Name and mailing address of the ISA/US

Mail Stop PCT, Attn: ISA/US, Commissioner for Patents
P.O. Box 1450, Alexandria, Virginia 22313-1450

Facsimile No. 571-273-3201

Authorized officer:
Blaine R. Copenheaver

PCT Hetpdesk: 571-272-4300
PCT OSP: 571-272-7774

Form PCT/ISA/210 (second sheet) (July 2009)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - claims
	Page 13 - claims
	Page 14 - claims
	Page 15 - claims
	Page 16 - claims
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - drawings
	Page 26 - drawings
	Page 27 - drawings
	Page 28 - drawings
	Page 29 - drawings
	Page 30 - wo-search-report

