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ing in which at least a portion of the catheter 1s mitially disposed, a hollow needle distally extending from the housing with at least
a portion of the catheter pre-disposed over the needle, and a guidewire pre-disposed within the needle. A guidewire advancement
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CATHETER PLACEMENT DEVICE AND METHOD

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims the benefit of U.S. Provisional Patent Application tiled
May 14, 2010, and entitled "Catheter Insertion System Including an Integrated Guidewire
Dilator;" another U.S. Provisional Patent Application filed May 14, 2010, and entitled
"Systems and Methods for Placement of an Intermediate Dwell Catheter Including a Needle
Blunting System;" another U.S. Provisional Patent Application filed August 9, 2010, and
entitled "Catheter Insertion Tool Including Fold-out Guidewire Advancement Flaps;" and
another U.S. Provisional Patent Application filed September 23, 2010, and entitled "Catheter

Insertion Tool Including Guidewire Advancement.”

BRIEF SUMMARY

[0002]  Briefly summarized, embodiments of the present invention are directed to an
insertion tool for inserting a catheter or other tubular medical device into a body of a patient.
The insertion tool in one embodiment unifies needle insertion, guidewire advancement, and

catheter insertion in a single device to provide for a simple catheter placement procedure,

[0003] In onc embodiment, the insertion tool comprises a housing in which at least a
portion of the catheter is initially disposed, a hollow needle distally extending from the
housing with at least a portion of the catheter pre-disposed over the needle, and a guidewire
pre-disposed within the needle. An advancement assembly 1s also included tor selectively
advancing the guidewire distally past a distal end of the needle in preparation for distal

advancement of the catheter. In one embodiment a catheter advancement assembly 1s also

included for selectively advancing the catheter into the patient. Each advancement assembly
can include a slide or other actuator that enables a user to selectively advance the desired

component,

[0004] In one embodiment the catheter advancement assembly further includes a handle

that is initially and removably attached to a hub of the catheter within the housing. Distal
movement of handle by a user in turn distally moves the catheter distally from the housing.

The handle can include a needle safety component for isolating a distal tip of the needle when

the needle is removed from the catheter and the distal tip received into the handle.

CA 2799360 2017-12-05
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[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 torth hereinafter.

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 1llustrated 1n the appended drawings. 1t 1s
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 and 1B are various views of a catheter insertion device according to one

embodiment;

[0008] FIGS. 2A and 2B are various exploded views of the catheter insertion device of
FIGS. 1A and 1B;

10009] FIGS. 3A and 3B show various views of one stage of use of the catheter insertion

tool of FIGS. 1A and 1B according to one embodiment;

[00010] FIGS. 4A and 4B show various views of one stage of use of the catheter insertion

tool of FIGS. 1A and 1B according to one embodiment;

[00011] FIGS. 5A and 5B show various views of one stage of use of the catheter insertion

tool of FIGS. 1A and 1B according to one embodiment;

[00012] FIGS. 6A and 6B show various views of one stage of use of the catheter insertion
tool of FIGS. 1A and 1B according to one embodiment;

[00013] FIGS. 7A and 7B show various views of one stage of use of the catheter insertion

tool of FIGS. 1A and 1B according to one embodiment;

[00014] FIG. 8 shows one stage of use of the catheter insertion tool of FIGS. 1A and 1B

according to one embodiment;
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[00015] FIG. 9 shows one stage of use of the catheter insertion tool of FIGS. 1A and 1B

according to one embodiment;

[00016] FIGS. 10A-10C shows various views of a needle safety component and

environment for a catheter insertion tool, according to one embodiment;

[00017] FIGS. 11A-11D are various views of a catheter insertion device according to one

embodiment;

[00018] FIGS. 12A and 12B are various views of a portion of the catheter insertion device
of FIGS. 11A-11D;

[00019] FIGS. 13A and 13B are various views of a portion of the catheter insertion device
of FIGS. [ 1A-11D;

[00020] FIGS. 14A-14F show various stages of use of the catheter insertion tool of FIGS.

11A-11D according to one embodiment;

[00021] FIGS. 15A and 15B are various views of a catheter insertion device according to

one embodiment;

[00022] FIG. 16 1s a cross sectional side view of an integrated guidewire/dilator for use

with the catheter insertion device of FIGS. 15A and 15B;

[00023] FIGS. 17A-17C are various views of a slotted needle for use with the catheter

insertion device of FIGS. 15A and 15B according to one embodiment;

[00024] FIG. 18 1s a cross sectional side view of a portion of the catheter insertion device

of FIGS. 15A and 15B;

[00025] FIG. 19 shows one stage of use of the catheter insertion tool of FIGS. 15A and

15B according to one embodiment;

[00026] FIGS. 20A and 20B show one stage of use of the catheter insertion tool of FIGS.

15A and 15B according to one embodiment;

[00027] FIGS. 21A and 21B show one stage of use of the catheter insertion tool of FIGS.

15A and 15B according to one embodiment;



CA 02799360 2012-11-13

WO 2011/143621 PCT/US2011/036530
4

[00028] FIG. 22 shows one stage of use of the catheter insertion tool of FIGS. 15A and

15B according to one embodiment;

[00029] FIG. 23 shows one stage of use of the catheter insertion tool of FIGS. 15A and

15B according to one embodiment;

[00030] FIG. 24 shows one stage of use of the catheter insertion tool of FIGS. 15A and

15B according to one embodiment;

[00031] FIGS. 25A and 25B shows various views of a needle distal tip and guidewire

blunting design according to one embodiment;

[00032] FIG. 26 is a perspective view of a needle distal tip design according to one

embodiment;

[00033] FIG. 27 i1s a perspective view of a catheter insertion tool according to one

embodiment;

[00034] FIG. 28 is a cross sectional view of a catheter insertion tool according to one

embodiment;

[00035] FIGS. 29A and 29B are various views of a catheter insertion tool according to one

embodiment;

[00036] FIG. 30 is a perspective view of a catheter insertion tool according to one

embodiment;

[00037] FIG. 31 1s a perspective view of a catheter insertion tool according to one

embodiment;

[00038] FIGS. 32A-321 are various views of a configuration of a catheter insertion tool

during use, according to one embodiment; and

[00039] FIGS. 33A-33C are various views of a safety needle component according to one

embodiment.



CA 02799360 2012-11-13

WO 2011/143621 PCT/US2011/0365830
d

DETAILED DESCRIPTION OF SELECTED EMBODIMENTS

[00040] Reference will now be made to figures wherein like structures will be provided
with like reference designations. It 1s understood that the drawings are diagrammatic and
schematic representations of exemplary embodiments of the present invention, and are

neither imiting nor necessarily drawn to scale.

[00041] For clarity it 1s 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 1s considered a distal end of the catheter, while the
catheter end remaining outside the body 1s 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.”

[00042] Embodiments of the present invention are generally directed to a tool for assisting
with the placement into a patient of a catheter or other tubular medical device. For example,
catheters of various lengths are typically placed into a body of a patient so as to establish
access to the patient’s vasculature and enable the infusion of medicaments or aspiration of
body fluids. The catheter insertion tool to be described herein facilitates such catheter
placement. Note that, while the discussion below tocuses on the placement of catheters of a
particular type and relatively short length, catheters of a variety of types, sizes, and lengths
can be inserted via the present device, including peripheral 1V's intermediate or extended-
dwell catheters, PICC’s, central venous catheters, etc. In one embodiment, catheters having a
length between about 2.5 inches and about 4.5 inches can be placed, though many other
lengths are also possible. In another embodiment a catheter having a length of about 3.25

inches can be placed.

|00043] Reference 1s first made to FIGS. 1A-1B and 2A-2B, which depict various details
regarding a catheter insertion tool (“insertion tool”), generally depicted at 10, according to
one embodiment. As shown, the insertion tool 10 includes a housing 12 that in turn includes a
top housing portion 12A separably mated with a bottom housing portion 12B. A needle hub
14 supporting a hollow needle 16 1s interposed between the housing portions 12A and 12B.
The needle 16 extends distally from the needle hub 14 so as to extend through the body of the
insertion tool 10 and out a distal end of the housing 12. In another embodiment, the needle 1s

at least partially hollow while still enabling the tunctionality described herein.
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[00044] A notch 18 is defined through the wall of the needle 16 proximate the distal end
thereof. The notch 18 enables flashback of blood to exit the lumen defined by the hollow
needle 16 once access to the patient’s vasculature 1s achieved during catheter insertion
procedures. Thus, blood exiting the notch 18 can be viewed by a clinician to confirm proper

ncedle placement in the vasculature, as will be explained further below.

[00045] The insertion tool 10 further includes a guidewire advancement assembly 20 for
advancing a guidewire 22 through the needle 16 and into the vasculature of the patient once
access by the needle has been achieved. The guidewire 22 1s pre-disposed within the lumen
of the needle 16, with a proximal end ot the guidewire positioned proximate the proximal end
of the needle hub 14, as best seen 1n FIGS. 1B and 2A. The guidewire advancement
assembly 20 includes a guidewire lever 24 that selectively advances the guidewire 1n a distal
direction during use of the insertion tool 10 such that the distal portion of the guidewire
extends beyond the distal end of the needle 16. The guidewire lever 24 includes a lever tab
26 that engages the proximal end of the guidewire 22 so to push the guidewire through the

lumen of the needle 16.

[00046] The guidewire advancement assembly 20 further includes a slide 28 that is
slidably attached to the top housing portion 12A. Two tabs 24A of the guidewire lever 24
operably attach to the shide 28 so that selective movement by a user of the slide results 1n
corresponding movement of the lever 24, and by extension, the guidewire 22. Engagement
of the lever tabs 24A to the slide 28 also maintains attachment of the slide to the housing 12.
Of course, other engagement schemes to translate user input to guidewire movement could
also be employed. Suitable tracks are included in the top housing portion 12A to enable
sliding movement of the slide 28 and the lever 24, including a track 34 extending to the distal

end of the housing 12.

[00047] The slide 28 includes two arms 30 that wrap partially about rails 32 defined by the
housing 12. In particular, during initial distal advancement of the slide 28, the arms 30 slide
on a bottom housing rail 32A, best seen in FIG. SB. During further distal advancement of the
slide 28, the arms 30 slide past the bottom housing rail 32A and on to a top housing rail 32B,
best seen 1n FIGS. 2A and 3A. With the arms 30 of the slide 28 no longer engaged with the
bottom housing rail 32A, the two housing portions 12A and 12B are able to separate, as will

be described further below.
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[00048] The guidewire lever 24 includes a locking arm 36 resiliently disposed so as to
spring up and engage an extension 306A defined in the interior of the top housing portion 12A
when the slide 28 has been fully shid distally. This prevents inadvertent retraction of the
guidewire 22 once distally extended, which could otherwise cause unintended severing of a
distal portion of the guidewire by the distal tip of the needle 16 during insertion procedures.
Note that engagement of the locking arm 36 with the extension 36A can provide tactile
and/or audible feedback to the user in one embodiment so as to indicate full distal extension

of the guidewire 22.

[00049] The insertion tool 10 further includes a catheter advancement assembly 40 for
selectively advancing in a distal direction a catheter 42, pre-disposed 1n the housing 12, and
including a catheter tube 44 and a hub 46 at a proximal end thereof. As seen in FIGS. 1A and
1B, the catheter 42 1s partially and initially pre-disposed within a volume defined by the
housing 12 such that the lumen of the catheter tube 44 1s disposed over the needle 16, which

in turn 1s disposed over the guidewire 22, as mentioned.

[00050] In particular, the catheter advancement assembly 40 includes a handle 48 that
defines a base 48A and two arms 50 extending from the handle base. Each arm 50 defines a
orip surface S0A, finger grabs S0B, and one of two teeth S0C. The grip surfaces SOA and
finger grabs SOB enable the handle to be grasped or contacted by a user 1n order to selectively
advance the catheter 42 1n a distal direction during use of the insertion tool 10 to insert the
catheter into the body of the patient. The teeth S0C engage corresponding raised surfaces on

the hub 46 so as to removably connect the handle 48 to the catheter 42.

[00051] Additional components are included in relation to the handle 48 of the catheter
advancement assembly 40. A plug, or valve 52, 1s interposed between the handle base 48A
and the catheter hub 46 to prevent blood spillage when the catheter is first introduced into the
patient vasculature. A safety housing 54, including a needle safety component 56 therein, 1s
removably attached to the handle 48 between the arms 50. Specifically, protrusions 60
included on the inner surfaces of the handle arms 50 engage with corresponding recesses 62
(FIG. 10A) defined in the safety housing 54 to removably secure the safety housing to the
handle 48. A cap 56 supports the needle safety component 56 and covers the end of the
safety housing 54. As shown in FIG. 1B, the needle 16 initially extends through the
atorementioned components in the order as shown in FIG. 2B. Further details regarding the

operation of these components are given below.
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[00052] Note that in one embodiment the outer diameters of the needle 16 and the catheter
tube 44 are lubricated with silicone or other suitable lubricant to enhance sliding of the
catheter tube with respect to the needle and for aiding i1n the insertion of the catheter into the

body of the patient.

[00053] The insertion tool 10 further includes a support structure 70 for stabilizing the
needle 16 proximate its point of exit from the housing 12. In the present embodiment, the
support structure 70 includes an interface 72 of the top housing portion 12A and bottom
housing 12B that 1s shaped to closely match the round shape of the needle 16 and catheter
tube 44. The intertace 72 stabilizes the needle 16 so as to prevent excessive “play” 1n the

needle, thus improving user accuracy when 1nitially accessing the vasculature of the patient.

[00054] As best seen in FIG. 2A, the top housing 12A, the needle hub 14, and the bottom

housing 12B include engagement features 68 to maintain attachment of the proximal end of
the housing 12 even when more distal portions of the housing are separated, discussed below.
Note, however, that various types, sizes, and numbers of engagement features can be

employed to achieve this desired functionality.

[00055] FIGS. 3A-9 depict various stages of use of the insertion tool 10 in placing the
catheter 42 1n the vasculature of a patient. For clarity, the various stages are depicted without
actual insertion into a patient being shown. With the insertion tool 10 1n the configuration
shown 1n FIG. 1A, a user grasping the insertion tool 10 first guides the distal portion of the
needle 16 through the skin at a suitable insertion site and accesses a subcutaneous vessel.
Confirmation ot proper vessel access having been achieved 1s evident via blood tlash, i.e., the
presence of blood between the outer diameter of the needle 16 and the inner diameter of the
catheter tube 44 due to blood passing out the notch 18 from the hollow interior of the needle.
Note that in one embodiment, the presence of blood in the safety housing 54, which 1n one
embodiment is a translucent housing, can serve as a secondary blood flash indicator due to

blood entering the housing from the needle 16 when the vessel 1s accessed.

[00056] After needle access to the vessel i1s confirmed, the guidewire advancement
assembly 20 1s actuated, wherein the slide 28 1s advanced by the finger of the user to distally
advance the guidewire 22 (FIGS. 3A and 3B), initially disposed within the hollow needle 16.
Note that the guidewire 1s distally advanced by the lever 24, which 1s operably attached to the
slide 28. Note also that during distal advancement of the slide 28, the slide arms 30 thereof
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travel along the rails 32 on either side of the housing 12: first the bottom housing rails 32

then the top housing rails 32B.

[00057] Distal guidewire advancement continues until the slide 28 has been distally slid 1ts
full travel length, resulting 1n a predetermined length of the guidewire 22 extending past the
distal end of the needle 16, as shown 1n FIGS. 4A and 4B. In one embodiment, further distal
advancement of the slide 28 1s prevented by contact of the lever tab 26 with a distal portion of
the needle hub 14, as shown in FIG. 4B. FIGS. 5SA and 5B show that, upon full distal
advancement of the shide 28, the slide arms 30 thereot are no longer engaged with the bottom
housing rails 32A, but rather with only the top housing rails 32B. This in turn enables the

housing portions 12A and 12B to separate, as seen further below.

[00058] As seen in FIGS. 5A and 5B, once the guidewire 22 has been fully extended
within the vessel of the patient (FIGS. 4A and 4B), the catheter advancement assembly 40 1s
actuated, wherein the handle 48 1s distally advanced by the user to cause the catheter tube 44
to slide over distal portions of the needle 16 and guidewire 22 and into the patient’s
vasculature via the insertion site. FIGS. 6A and 6B show that, as the catheter 1s advanced via
the handle 438, the housing portions 12A and 12B are easily separated so as to enable the
catheter hub 46 to exit the distal end of the housing 12 and for the catheter to be inserted into

the patient vasculature to a suitable degree.

[00059] Note that, as shown in FIGS. 7A and 7B, during removal of the catheter from
within the housing 12 of the insertion tool 10, the catheter slides distally along the needle 16

until the distal needle tip 1s received into the safety housing 54 and engaged with the needle
safety component 56. FIG. 8 shows that the insertion tool 10 can then be separated from the
catheter 42, leaving the handle 48 still attached to the catheter hub 46. As mentioned, the
handle 48 includes the valve 52 interposed between the catheter hub 46 and the handle 48.
Upon removal of the needle 16 and safety housing 34 from the catheter 42, the valve 52
occludes the catheter lumen so as to prevent inadvertent blood spillage from the catheter hub
46. As shown in FIG. 9, the handle 48 be removed from engagement with the catheter hub
46 via pulling, twisting, etc., so as to disengage the teeth S0C of the handle from the hub. An
extension leg can be attached to the catheter hub and the catheter 42 dressed down, per

standard procedures. Then housing 12 and handle 48 of the insertion tool 10 can be

discarded.



10
[00060] FIGS. 10A-10C give further details regarding the safety housing 34, as well as the
needle safety component 56 and its interaction with the needle 16 in isolating the distal end
thereof. As shown, the safety housing 54 i1s configured to enable the needle [0 to pass
therethrough during use of the insertion tool 10, as has been described, exiting the housing
via the extension 74 on the distal end of the housing. The cap 58 is placed into the proximal
end of the safety housing 54 and is configured to support the needle safety component 56
such that he needle 16 initially passes through the safety housing, the cap, and the needle
safety component. Note that the extension 74 of the safety housing 54 in the present
embodiment extends into the valve 52 so as to open the valve during use of the insertion tool

10, which eliminates undesired friction between the valve and the needle.

[00061] FIG. 10C shows that the needle safety component 56 includes a bent body, or
binding element 80 through which the needle initially extends, and a friction element 82. As
seen in FIG. 10A, when the needle 16 is withdrawn from the catheter 42 (FIG. &), the distal
tip of the needle is withdrawn proximally through the extension 74 and past the distal portion
of the needle safety component such that the needle is no longer in contact therewith., This
enables the friction element 82 to cause the binding element 80 to cant slightly, thus binding
the needle 16 in place and preventing its further travel with respect to the safety housing 54
and isolating the needle distal tip within the housing so as to prevent inadvertent needle
sticks. In the present embodiment the friction element 82 includes a suitably sized O-ring.
Suitable O-rings can be acquired from Apple Rubber Products, Lancaster, NY, tor instance.
Note that further details regarding the needle safety component, its operating principles, and
similar devices are disclosed in U.S. Patent Nos. 6,595,955, 6,796,962, 6,902,546, 7,179,244,
7,611,485, and 7,618,395. Of course, other needle safety devices can be employed to isolate the
distal end of the needle.

[00062] Reference is now made to FIGS. 11A-13B in describing a catheter insertion tool
110 according to one embodiment. Note that in this and succeeding embodiments, various
features are similar to those already described in connection with the above embodiment. As

such, only selected aspects of each embodiment to follow will be described.

(00063] The insertion tool 110 includes a housing 112 defined by a top housing portion
112A and a bottom housing portton 112B that together partially enclose the catheter 42. A

needle hub 114 supporting a distally extending needle 116 is included for disposal within the

housing 112 and positioned such that the catheter tube 44 of the catheter 42 1s disposed over

CA 2799360 2017-12-05



CA 02799360 2012-11-13

WO 2011/143621 PCT/US2011/0365830
11

the needle. Note that partial enclosure of the catheter by the insertion tool in this and other
embodiments enables a clinician to manipulate the 1nsertion tool with hands that are closer to

the distal end of the needle than what would otherwise be possible.

[00064] FIGS. 13A and 13B give further details regarding the needle hub 114, which 1is
attached to the top housing portion 112A. A needle holder 126, included on a distal end of
the needle hub 114, receives the proximal end of the needle 116 therein. The needle 116 1s
secured within the needle holder 126 via adhesive, welding, or other suitable manner.
Extensions 128 are included on opposite sides of the needle holder 126 and are configured to
be slhidably received within corresponding slots 130 defined on the sides of the bottom
housing portion 112B. Such engagement enables the bottom housing portion 112B to slide

distally with respect to the top housing portion 112A.

[00065] A top rail 132 1s included on the needle hub 114 and 1s configured to engage a
corresponding slot 134 defined in the proximal portion of the top housing portion 112A so as
to secure the needle hub to the top housing portion. A lock out arm 136 1s also included with
the needle hub 114 and positioned to engage the back plate 124 when the bottom housing
portion 112B 1s slid distally to extend the guidewire from the needle 116, thus preventing its

retraction. Note that the guidewire 122 1nitially distally extends from the back plate 124 and
through the needle holder 126 and needle 116, as best seen 1n FIG. 11D.

[00066] A guidewire advancement assembly 120 is included to selectively advance a
guidewire 122, imtially disposed within the lumen of the needle, distally past the distal end of
the needle 116. The guidewire advancement assembly 120 includes the bottom housing
portion 112B to which the guidewire 122 1s attached at a proximal back plate 124 thereof. As
will be seen, the bottom housing portion 112B 1s distally slidable with respect to the top

housing portion 112A to enable selective distal advancement of the guidewire 122,

[00067] The insertion tool 110 further includes a catheter advancement assembly 140 for
selectively advancing the catheter 42 over the needle 116. The advancement assembly 140
includes a handle 146 1nitially and slidably disposed between the top and bottom housings
112A and112B and removably attached to the hub 46 of the catheter 42. As best seen 1n
FIGS. 12A and 12B, the handle 146 includes two arms 150 for allowing a user to selectively
slide the handle 1n order to advance the catheter 42. The handle 146 further includes a recess

152 in which 1s placed a needle satety component 156 for 1solating the distal tip of the needle
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116 when the needle is withdrawn from the catheter 42. Further details regarding the needle

safety component are disclosed in U.S. Patent Nos. 6,595,955, 6,796,962, 6,902,546,
7,179,244, 7,611,485, and 7,618,395.

[00068] The insertion tool 110 further includes a support structure 170 for stabilizing the
needle 116 proximatc the distal end of the housing 112. The support structure 170 in the
present embodiment includes two flaps 172 that are hingedly connected to the distal portion
of the bottom housing portion 112B. When closed as seen in FIGS. 11D and 12A, the flaps
172 serve to stabilize the needle 116 to assist the user of the insertion tool 110 in inserting the
needle into the patient. When open (FIG. 14D), the flaps 172 provide an opening to enable
the catheter hub 46 to be removed from the distal end of the housing 112, as will be detailed
turther below. Before the bottom housing portion 112B is slid with respect to the top housing
portion [12A, the flaps 172 are disposed in a track 174 detined by the top housing portion.
Other types and configurations of support structures can also be employed. The insertion tool
110 further includes gripping surfaces 176 on either side of the housing 112 to aid in use of

the tool during catheter insertion procedures, detailed below.

[00069] FIGS. 14A-14E depict various stages of use of the insertion tool 110 in inserting a
catheter into a patient. With the insertion tool 110 in the configuration shown in FIG. 14A,
vascular access i1s achieved with the needle [16 via user insertion of the needle into the
patient at an insertion site. Confirmation of vessel access can be achieved via the observation
of blood flashback via a distal notch in the needle 116, as described in the previous

embodiment, or in other suitable ways.

[00070]  Once the distal portion of the needle 116 is disposed within a vessel of the patient,
the guidewire 122 1s extended past the distal end of the needle and into the vessel by distally
advancing the bottom housing portion 112B. Such advancement is achieved in the present
embodiment by placing a user’s fingers on the folded-up flaps 172 of the bottom housing
portion 112B and pushing the flaps distally, thus extending thc guidewire 122. The
suidewire 122 is advanced until fully extended. The lock out arm 136 of the needle hub 114

then engages the back plate 124 of the bottom housing portion 112B and prevents retraction

of the guidewire 122.

[00071] At this stage, the handle 146 of the catheter advancement assembly 140 is distally

advanced, by a user grasping of one or both arms 150 thereof, so as to distally advance the
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catheter 42 through the insertion site and into the patient vasculature. This is shown 1n FIG.
14C, wherein the catheter tube 44 1s shown distally advancing over the needle 116 and the

guidewire 122.

[00072] As shown in FIG. 14D, continued distal advancement of the catheter 42 causes the
catheter hub 146 to urge the flaps 172 to open, thus providing a suitable opening through
which the hub may pass from the insertion tool housing 112. Note that the flaps 172 are
shaped such that contact with the catheter hub 46 urges each flap to told outward, as seen in
FIG. 14D. Note also that the tlaps 172 are no longer disposed within the track 174 due to full
distal advancement of the guidewire 122 via finger pressure applied to the flaps 172 as

described above.

[00073] FIG. 14E shows that, with the flaps no longer engaged within the track 174, the
top housing portion 112A and bottom housing portion 112B are able to separate at the distal
ends thereof such that the handle 146, still attached to the catheter hub 46, can separate from
the housing 112. Though not shown at this stage, the needle safety component 156 disposed
in the recess 152 of the handle 146 1solates the distal end of the needle 116. The handle 146
can then be manually removed from the catheter hub 46 (FIG. 14F), and placement and
dressing of the catheter 42 can be completed. The insertion tool 110, including the needle

116 1solated by the needle satety component 156 of the handle 146, can be safely discarded.

[00074] Reference is now made to FIGS. 15A-18 in describing a catheter insertion tool
210 according to one embodiment. The insertion tool 210 includes a housing 212 defined by
a top housing portion 212A and a bottom housing portion 212B that together partially enclose
the catheter 42. A sliding needle hub 214 supporting a distally extending hollow needle 216 1s
slidably attached to the housing 212. In particular, the needle hub 214 includes tracks 214A
that slidably engage corresponding rails 218 defined on the top and bottom housing portions
212A, 212B 1n a manner described further below. As shown 1n FIG. 15A, the needle hub 214
1s positioned distally with respect to the housing 212 such that the needle 216 extends
through a needle channel 224 (FIG. 18) and out a hole defined in a distal end of the top

housing portion 212A so that the needle 1s positioned as shown in FIG. 15A.

[00075] As seen in FIG. 15A, the housing 212 of the insertion tool 210 encloses a portion
of the catheter 42. An integrated guidewire/dilator 220 1s included and disposed within the

lumen of the catheter tube 44, as shown in FIGS. 15B and 16. The guidewire/dilator 220
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includes a distal guidewire portion 220A and a proximal dilator portion 220B. So configured,
the guidewire/dilator 220 can not only serve as a guidewire 1n directing the catheter tube 44
through the insertion site of the patient into the accessed vessel, but can dilate the insertion
site 1n advance of catheter insertion therethrough. In other embodiment, no guidewire/dilator
nced be used. In one embodiment, it 1s appreciated that the guidewire/dilator 220 can
proximally extend through the entire catheter 42 and include on a proximal end thereof a luer
cap connectable to a proximal luer connector of the catheter. Note also that FIG. 15A shows
a sterile bag 217 attached to the housing 212 so as to cover and 1solate the proximal portion
of the catheter 42. For clarity, the bag 217 1s included only in FIG. 15A, but could be
included with insertion tools of varying configurations so as to protect and 1solate portions of

the catheter.

[00076] As seen in FIGS. 17A-17C, the needle 216 includes a longitudinally extending

needle slot 226 extending from a beginning point along the length of the needle to the distal
end thereof. FIG. 17B shows that the slot 226 can be optionally wider 1n a proximal portion
thereof relative to more distal slot portions. So configured, the needle slot 226 enables the
guidewire/dilator 220 to be inserted into, slid relative to, and removed from the needle 216
during operation of the insertion tool 210, described below. Note that the needle slot can

extend the entire length of the needle, in one embodiment.

[00077] FIG. 18 shows the manner of entry of the guidewire/dilator 220 into the slot 226
of the needle 216 according to one embodiment, wherein the guidewire/dilator extends
distally along a guide channel 222 defined in the top housing portion 212A and into the
hollow needle 216, which 1s disposed in the needle channel 224, via the needle slot. (The
cguide channel 222 is also seen in FIG. 15B.) In this way, the guidewire/dilator 220 can be
distally slid through the hollow needle 216 so as to extend beyond the distal needle end while
still being able to be removed from the needle via the slot 226 when the guidewire/dilator and

needle are separated from one another, as will be seen.

[00078] FIG. 18 also shows a support structure 270 for stabilizing the needle 216,
including an intertace 272 defined by portions of the top housing portion 212A and the
bottom housing portion 212B about the hole through which the needle extends. Of course,
other support structures can be employed to provide stability to the needle to assist In

inserting the needle into the patient vasculature. FIG. 19 shows details of a lockout 230 for
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the needle hub 214, included on the bottom housing portion 212B, for preventing further

movement of the needle hub after it has been retracted, as described below.

[00079] FIGS. 19-24 depict various stages of use of the insertion tool 210 in inserting a
catheter into a patient. With the insertion tool 210 in the configuration shown i1n FIG. 19,
vascular access 1s achieved with the needle 216 via user insertion of the needle into the

patient at an 1nsertion site.

[00080] Once the distal portion of the needle 116 1s disposed within a vessel of the patient,
the guidewire/dilator 220 1s manually fed through the hollow needle 216 so as to extend past
the distal end of the needle and into the vessel. Such advancement 1s achieved in the present
embodiment by distally moving the housing 212 and catheter 42 together while keeping the
needle hub 214 stationary. The guidewire 122 1s advanced distally a suitable distance, which
in the present embodiment, includes advancement until a distal end of the housing 212 arrives

at the skin insertion site.

[00081] FIGS. 20A and 20B show that after the guidewire/dilator 220 has been distally

extended into the vessel, the needle 216 1s retracted from the vessel by proximally sliding the
needle hub 214 along rail portions 218A disposed on the top housing portion 212A. Proximal
sliding of the needle hub 214 continues until the hub engages the rail portions 218B of the
bottom housing portion 212B and s fully slid to the proximal end of the housing 212, as
shown 1n FIGS. 21A and 21B. The needle hub 214 engages the lock out 230 (FIG. 20B) so
as to prevent future distal movement of the needle hub or needle 216. In this position, the
needle 216 1s fully retracted into the insertion tool housing 212 such that the distal end of the
needle 1s safely isolated from the user (FIG. 21B). Note that in one embodiment a needle
safety component can be added to the insertion tool to further isolate the tip of the needle.
Note that the distal portion of the guidewire/dilator 220 remains in the vessel of the patient,

having been able to separate from the needle 216 during retraction thereof via the needle slot

226.

[00082] At this stage, the bottom housing portion 212B (FIG. 22) and the top housing
portion 212A (FIG. 23) are removed from the catheter 42. The catheter 42 can then be
inserted through the insertion site and into the vessel of the patient. Note that the

guidewire/dilator 220 1s still disposed within the catheter tube 44 and that the dilator portion
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assists the distal end of the catheter tube to enter the vessel by gradually enlarging the

insertion site and the vessel entry point.

[00083] As mentioned, in one embodiment, the proximal portion of the catheter 42,
including the hub 46 and connected extension leg, 1s covered by a sterile bag, which 1s
attached to the housing 212. The sterile bag can be removed after the catheter 1s fully
inserted into the patient vessel or can be removed when the housing portions 212A and 212B
are removed. In FI1G. 24, the guidewire/dilator 220 1s then removed from the catheter 42 and
the catheter dressed and finalized for use. The guidewire/dilator 220 and other portions of the

insertion tool 210 are discarded.

[00084] FIGS. 25A and 25B depict details regarding a needle blunting system for 1solating
a distal end 316A of a hollow needle 316, according to one embodiment. As shown, the
needle distal end 316A includes a bevel that 1s configured such that 1ts cutting surfaces are
disposed at an mner diameter 318 of the needle 316. Thus, when a suitably sized guidewire
320 1s distally extended past the distal end 316A of the needle 316, the cutting surfaces of the
needle are blocked by the proximity thereto of the guidewire, thus sately 1solating the needle
end from a user. In addition, blunting the distal end 316A of the needle 316 1n this manner
prevent the needle end from damaging sensitive inner walls of the vessel after the needle tip
has been inserted herein. At this point, a distal end 44A of the catheter tube 44 can then be
distally advanced over the needle 316 and guidewire 320. FIG. 26 depicts a needle end bevel
316A according to another embodiment, including an additional fillet component 319. Such

a blunting system can be employed in one or more of the insertion tools described herein.

[00085] Reference is now made to FIGS. 27 in describing a catheter insertion tool 410
according to one embodiment. The insertion tool 410 includes a housing 412 that partially
encloses the catheter 42. A distally extending hollow needle 416 1s disposed with the housing
412 such that the needle extends out the distal end of the housing 412

[00086] A guidewire advancement assembly 420 is shown for selectively advancing a

cuidewire 422, including a slide 428 that slides along a track 430 defined 1n the housing 412,
The guidewire 422 1s attached to the slide 428 and extends proximally within the housing 412
until 1t bends, forming a guidewire bend 422A, toward the distal end of the housing and
passes 1nto the hollow needle 416 via a proximal end 416A thereof for selective distal

advancement past the distal end of the needle via user actuation of the slide. Distal
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advancement of the guidewire 422 out the distal end of the needle 416 is stopped when the

cuidewire bend 422 A engages the needle proximal end 416A.

[00087] A catheter advancement assembly 440 1s also shown for selectively advancing the
catheter tube 44 over the needle 416, including a slide 448 that slides along the track 430, and
a carriage 450 disposed within the housing 412 and operably connected to the slide 448. The
carrtage 450 1s 1nitially engaged with the catheter hub 46 such that distal sliding of the slide

448 causes the catheter to be distally advanced toward the distal housing end.

[00088] The insertion tool 410 further includes a support structure 470 for stabilizing the
ncedle 416, including two doors 472 hingedly attached via pins to the distal end of the
housing 412. The doors 472 serve to stabilize the needle 416 during insertion into the patient.
Later, when the catheter tube 44 and catheter hub 46 are advanced distally by the slide 448,
the doors 472 are opened, enabling the catheter 42 to pass through the doors and be separated
by the user from the insertion tool 410. In the present embodiment, a wedge feature 1s
included on the bottom surface of the shide 428, the wedge feature being configured to push
the doors 472 open when the slide is slid distally, as described herein. Such a wedge or other

suitable feature can be included 1n other embodiments described herein as well.

[00089] After separation from the insertion tool 410, the catheter 42 can then be advanced
and placed as needed into the patient by the user. Note that, though none 1s shown, a needle
safety component can be included for i1solating the distal tip of the needle 416. In one
embodiment, distal sliding of the guidewire slide 428 can partially open the doors 472 in

preparation for catheter advancement.

[00090] FIG. 28 shows the insertion tool 410 including a support structure 480 according
to another embodiment, wherein two half-conically shaped doors 482 are hingedly connected
to the housing 412 (via living hinges or other suitable connective scheme) and configured to
stabilize the needle 416. The carriage of the insertion tool 410 in FIG. 28 1s also longer

relative to that of FIG. 27. Thus, it 1s appreciated that various different support structures and
configurations can be employed for stabilizing the needle at or near its exit point from the

insertion tool housing.

[00091] Reference is now made to FIGS. 29A and 29B in describing a catheter insertion
tool 510 according to one embodiment. The insertion tool 510 includes a housing 512 that

partially encloses the catheter 42. A hollow needle 516 distally extends from a needle hub
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S14 that caps a proximal end of the housing 512 such that the needle extends out the distal
end of the housing S12.

[00092] A guidewire advancement assembly 520 1s shown for selectively advancing a
guidewire 522, including a slide 528 that slides along a track 530 defined in the housing 512,
The guidewire 522 1s attached to the slide 528 and extends proximally within the housing 512
and out through a pigtail 524, attached to the proximal end of the housing 512, via a top one
of two holes 514A detined 1n the needle hub S14. Near the proximal end of the pigtail 524,
the guidewire 522 bends to form a U-shaped guidewire bend 522A and distally extends back
into the housing 512 to pass into the hollow needle 516 via a bottom one of the two needle
hub holes 514A, tor eventual distal advancement out the distal end of the needle when the
slide 528 1s selectively actuated by a user. Such distal advancement of the guidewire 322 out
the distal end of the needle 416 1s stopped when the guidewire bend 522A abuts the holes
514A detfined in the needle hub 514.

[00093] A catheter advancement assembly 540 is also shown for selectively advancing the
catheter tube 44 over the needle 516, including a slide 548 that slides along the track 530, and
a carriage 330 disposed within the housing 512 and operably connected to the slide. The
carriage 350 can be mnitially engaged with the catheter hub 46 such that distal sliding of the
slide 548 causes the catheter to be distally advanced toward the distal housing end. In the
present embodiment a bulge 522B 1s included on the guidewire 522 such that, when the
cuidewire 1s distally advanced by user actuation of the (guidewire advancement) slide 528,
the bulge 1s advanced and engages an internal portion of the (catheter advancement) slide
548. This in turn causes the slide 548 to be advanced as well, resulting in distal advancement
of the catheter 42. Thus, the catheter can be advanced directly via the slide 548, or indirectly

via the slide 528, in one embodiment.

[00094] The insertion tool 510 further includes a support structure 570 for stabilizing the
needle 516, including a plug 572 that includes a plug hole 574 defined therein through which
the needle 516 extends. The plug 572 1s attached via the track 530 to the slide 528 and
occludes the distal end of the housing 512, thus serving to stabilize the needle 516 that passes
therethrough during needle insertion into the patient. Later, when the guidewire 522 1s
advanced distally by the slide 528, the plug 572 also distally advances out the housing 512,
thus opening the housing distal end and enabling the catheter 42 to pass therethrough. The

catheter 42 can then be separated by the user from the insertion tool 510 and advanced into
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final position by the user. Note that, though none i1s shown, a needle safety component can be
included for isolating the distal tip of the needle 516. Note also that after the plug 572 1s
removed from 1its initial position i1n the housing 512, the catheter tube 44 and needle 516, no
longer being constrained by the support structure plug hole 574, can axially relocate toward

the center of the housing, in one embodiment. This holds true for the embodiments of FIGS.

30 and 31 as well.

|00095] Reference is now made to FIGS. 30 1n describing a catheter insertion tool 610
according to one embodiment. The insertion tool 610 includes a housing 612 that partially
encloses the catheter 42. A hollow needle 616 distally extends trom a needle hub 614 that
caps a proximal end of the housing 612 such that the needle extends out the distal end of the
housing 612. The needle 616 includes a longitudinally extending proximal slot 616A that
extends from the proximal end of the needle 616 to a distal end 616B of the slot.

[00096] A guidewire advancement assembly 620 is shown for selectively advancing a
cuidewire 622, including a slide 628 that slides along a track 630 defined in the housing 612.
The guidewire 622 1s attached to the slide 628 and extends proximally within the housing 612
until 1t bends, forming a U-shaped guidewire bend 622A, toward the distal end of the housing
and passes 1nto the hollow needle 616 via the proximal slot 616A thereof for selective distal
advancement past the distal end of the needle via user actuation of the slide. Note that distal
advancement of the slide 628 causes the slide to separate from the housing 612 while still
being attached to the guidewire 622. Distal advancement of the guidewire 622 out the distal
end of the needle 616 1s stopped when the guidewire bend 622A engages the distal end 616B
of the proximal slot 616A of the needle.

[00097] A catheter advancement assembly 640 is also shown for selectively advancing the
catheter tube 44 over the needle 616, including a carriage 650 disposed within the housing
612 and operably connected to the slide 628 such that actuation of the slide distally advances
both the guidewire 622 and the carriage 650. The carriage 650 1s not initially engaged with
the catheter hub 46, but engages the hub after an amount of distal advancement. This in turn

causes the catheter 42 to be distally advanced toward the distal housing end.

[00098] The insertion tool 610 further includes a support structure 670 for stabilizing the

needle 616, including a plug 672 that includes a plug hole 674 defined therein through which
the needle 616 extends. The plug 672 1s attached via the track 630 to the slide 628 and
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occludes the distal end of the housing 612, thus serving to stabilize the needle 616 that passes
therethrough during needle insertion into the patient. Later, when the guidewire 622 1s
advanced distally by the slide 628, the plug 672 also distally advances out the housing 612,
thus opening the housing distal end and enabling the catheter 42 to pass therethrough. The
catheter 42 can then be separated by the user from the insertion tool 610 and advanced into
final position by the user. Note that, in one embodiment, the carriage 650 can include a

needle satety component tor 1solating the distal end of the needle 616.

[00099] Reference 1s now made to FIG. 31 in describing a catheter insertion tool 710
according to one embodiment. The insertion tool 710 includes a housing 712 that partially
encloses the catheter 42. A hollow needle 716 distally extends from a needle hub 714 that
caps a proximal end of the housing 712 such that the needle extends out the distal end of the

housing 712.

[000100] An advancement assembly 720 is shown for selectively advancing a guidewire
722 and catheter 42. The advancement assembly 720 includes a wheel 730, selectively
rotatable by a user, that 1s attached via a filament 726 or other suitable component to a
carriage 750. The guidewire 722 1s attached to the carriage 750 and extends proximally
within the housing 712 and out through a pigtail 724, attached to the proximal end of the
housing 712, via a one of two holes defined 1n the needle hub 514 (similar to the holes S14A
in the needle hub 514 of FIGS. 29A, 29B). Near the proximal end of the pigtail 724, the
guidewire 722 bends to form a U-shaped guidewire bend 722A and distally extends back into
the housing 712 to pass into the hollow needle 716 via the other of the two holes defined in
the needle hub 714 tor eventual distal advancement out the distal end of the needle when the
wheel 730 1s selectively actuated by a user. Such distal advancement of the guidewire 722
out the distal end of the needle 716 1s stopped when the guidewire bend 722A abuts the

above-mentioned holes defined 1n the needle hub 714.

[000101] The advancement assembly 720 selectively advances the catheter tube 44 over the
needle 716 and includes the aforementioned carriage 750 disposed within the housing 712
and operably connected to the wheel 730 via the filament 726 such that rotation of the wheel
distally advances the carriage 750. The guidewire 722, a proximal end of which being
attached to the carriage 750, 1s also advanced distally through the needle, as described above.

Note that in one embodiment the wheel 730, by virtue of the non-rigid filament 726
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connecting the wheel to the carriage 750, ensures that the guidewire 722 is only distally

advanced, and not proximally retractable.

[000102] Distal advancement of the carriage 750 causes the carriage — which 1s not 1nitially
engaged with the catheter hub 46 — to engage the hub after an amount of distal advancement.

This 1n turn causes the catheter 42 to be distally advanced toward the distal housing end.

[000103] The insertion tool 710 further includes a support structure 770 for stabilizing the
needle 716, including a door 772 hingedly attached to the distal end of the housing 712 and
including a hole 774 therein for enabling passage of the needle 716 therethrough. The door
7712 serves to stabilize the needle 716 during insertion into the patient. Later, when the
catheter tube 44 and catheter hub 46 are advanced distally by the wheel 730 and the carriage
750, the door 772 1s pushed open by the hub, enabling the catheter 42 to be separated by the
user from the insertion tool 710. The catheter 42 can then be advanced for final placement
within the patient by the user. Note that, though none 1s shown, a needle safety component

can be included for 1solating the distal tip of the needle 716.

[000104] Reference is now made to FIGS. 32A-32I in describing a catheter insertion tool
810 according to one embodiment. The insertion tool 810 includes a housing 812 that at least
partially encloses the catheter 42. A hollow needle 816 distally extends from a needle hub
314 included within the housing 812 such that the needle initially extends out the distal end
of the housing 812. The needle 816 includes a distal slot 816A, similar to the previously
described needle slot 226 (FIGS. 17A-17C), for enabling a guidewire/dilator 822, similar to
the previously described guidewire/dilator 220 (FIG. 16) to be removably inserted therein.

The catheter 42 1s disposed over the guidewire/dilator 322.

[000105] The needle hub 814 further includes a needle retraction system 818 for selectively
retracting the needle 816 into the housing 812 so as to 1solate the distal tip of the needle from
the user 1n a safe manner. The retraction system 818 includes a spring 819 or other suitable

retraction device operably coupled to the needle 816 for effecting the needle retraction.

[000106] An advancement assembly 820 1s shown for selectively advancing the
csuidewire/dilator 822 as well as the catheter 42. The advancement assembly 820 includes a
slide 828 that travels 1n a track 830 defined in the housing 812. The slide 828 1s operably
attached to a ratchet bar 824 slidably disposed within the housing 812. The ratchet bar 824

includes a plurality of upper teeth 826 for selective catheter advancement, and at least one
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lower tooth 826A for actuating a retraction trigger 880 of the needle retraction system 818, as
will be described. The hub 46 of the catheter 42 disposed within the housing 812 has

removably attached thereto a cap 834 including a prong 836 for engaging the upper teeth 826
of the ratchet bar 824.

[000107] The insertion tool 810 further includes a support structure 8§70 for stabilizing the
needle 816, including a housing hole §72 defined by the distal end of the housing 812. The
housing hole 872 1s sized to provide stability to the needle 8§16 at its point of exit from the

housing.

[000108] FIGS. 32A-321 depict various stages of use of the insertion tool 8§10 in inserting a
catheter into a patient. With the insertion tool 810 1n the configuration shown in FIG. 32A,
vascular access 1s achieved with the needle 816 via user insertion of the needle into the
patient at an insertion site. Blood flashback can be observed via the distal slot 816A of the
needle 816 to confirm proper positioning of the distal end of the needle within the patient’s
vessel. As shown in FIG. 32B, the slide 828 1s slid distally to advance the guidewire/dilator
322, a distal portion of which is pre-disposed within the needle 816 via the distal slot 816A,
distally out the distal end of the needle and into the vessel of the patient. As shown, the
guidewire/dilator 822 1s advanced indirectly by the ratchet bar 824, which 1s moved by the
slide 828. In particular, a proximate one of the upper teeth 826 of the ratchet bar 824 engages
the prong 836 of the cap 834 fitted over the catheter hub 46. Thus, when the slide 828 and
ratchet bar 824 are moved distally, the catheter 42 and guidewire/dilator 822 disposed therein
are also moved distally, as shown 1n FIG. 32B. Similar ratcheting movement occurs in the

successive steps as well.

[000109] Sliding of the slide 828 in the stage shown in FIG. 32B also causes the bottom
tooth 826A of the ratchet bar 824 to engage the retraction trigger 880 of the needle retraction
system 818. This 1n turn enables the spring 819 to expand and retract the needle 816 and

retraction system 818 into the housing 812 such that the distal tip of the needle is 1solated

from the user within the housing.

[000110] FIG. 32C shows the return of the slide 828 to its initial position, which causes the
ratchet bar 824 to also return to its initial position. Because the prong 836 of the cap 834
attached to the catheter hub 46 is distally angled, however, the teeth 826 of the ratchet bar

slide past without retracting the catheter 42 such that the catheter remains in position.
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[000111] In FIG. 32D, the slide 828 is again distally advanced, which causes a proximate
upper tooth 826 of the ratchet bar 824 to engage the cap prong 836 and further advance the
cuidewire/dilator 822 distally into the vessel. As 1t 1s disposed over the guidewire/dilator
822, the catheter 42 at this or a successive stage 1s also advanced into the vessel, depending
on catheter length, distance to insertion site, etc. The slide 828 1s subsequently retracted to its
initial position, as shown 1n FIG. 32E. Note that ratchet retraction can be user activated or

automatically activated by a suitable system included in the insertion tool 810.

[000112] In FIG. 32F, the slide 828 and ratchet bar 824 are again distally advanced,
resulting 1n further distal advancement out of the housing 812 of the guidewire/dilator 822
and catheter 42. The slide 828 1s subsequently retracted to its initial position, as shown 1n
FIG. 32G. In FIG. 32H, the slide 828 and ratchet bar 824 are distally advanced a final time,
resulting 1n near-complete distal advancement of the guidewire/dilator 822 and attached
catheter 42 from the housing 812 of the insertion tool 810. At this stage, the hub 46 of the
catheter 42 can be grasped and the catheter removed from the insertion tool 810, which can
then be discarded. Final positioning of the catheter 43 within the vessel can then be manually

performed by the user. The cap 834 1s also removed from the catheter hub 46.

[000113] FIGS. 33A-33C depict details of a needle safety component for isolating the distal
end 16A of the needle 16, the needle including the distal notch 18 as discussed above in
connection with FIGS. 1A-10C, according to one embodiment. As shown, a safety housing
954 1ncluding a hinged door 1s included so as to ride over the needle 16. Two needle safety
components 956 are oppositely disposed within the safety housing 954 and each also rides
over the needle 16. Each needle safety component includes a base 9358 defining a hole
through which the needle 16 passes and a plurality of arms 960. The arms 960 extend from
the base 938 and converge toward one another in conical fashion such that an end of each
arm abuts the needle surface. The arms 960 are configured to engage the notch 18 defined in
the distal portion of the needle 16 and prevent further movement of the needle 16 with respect
to the needle safety component 956. In particular, each arm 960 compressively engages the
outer surface of the needle 16 such that when one of the arms encounters the needle notch 18,
the arm will descend 1nto the notch slightly so as to lock the needle 16 1n place with respect
to the needle safety component 956. Two needle safety components 956 are disposed 1n the
safety housing 954 so as to prevent turther needle movement 1n either direction, distally or

proximally. Thus, the distal end 16A of the needle 16 1s safely 1solated within the safety
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housing 954, as seen in FIGS. 33A-33C. Note that the needle safety component described

here 1s useful for 1solating a needle even when the guidewire 22 still extends therethrough, as

seen 1n FIG. 33C, for example.

[000114] In other embodiments, only one needle safety component as described above may
be used. Thus, the needle satety component described here serves as one example of a
variety of needle safety components that may be employed in connection with the present

disclosure.

[000115] It 1s appreciated that in one embodiment the insertion tool can include a sterile
sheath or bag that 1s disposed over a distal portion of the catheter that distally extends from
the 1nsertion tool housing so as to 1solate the catheter. The needle, pre-disposed within the
catheter and retractable into the insertion tool housing, can extend from the bag to gain
vascular access. Thereafter, the bag can be compressed toward the housing as the catheter 1s
advanced into the vasculature, then disposed of once the catheter 1s fully inserted. In one
embodiment, the bag can include a grip wing or other device that helps to grasp the catheter
or needle through the bag during insertion. Further note that the insertion tools described
herein can include a cap or other protective device that 1s removably attached to the insertion

tool before use so as to preserve the sterility of the needle and catheter.

[000116] 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 1n all respects only as illustrative, not restrictive. The scope of the embodiments
18, 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 1s claimed 1s:
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CLAIMNS

l. An insertion tool for inserting a catheter into a body of a patient, comprising:

a housing in which at least a portion of the catheter is initially disposed,;

an at least partially hollow needle distally extending from the housing, at least a
portion of the catheter pre-disposed over the needle;

a guidewire pre-disposed within the needle;

a guidewire advancement assembly for selectively advancing the guidewire
distally past a distal end of the needle in preparation for distal advancement of
the catheter; and

a catheter advancement assembly including a handle extending laterally from the

housing.

2. The insertion tool as defined in claim I, wherein the guidewire advancement

assembly includes at least one user-movable actuator.

3. The insertion tool as defined in claim 1, wherein the catheter advancement
assembly handle is removably attached to a hub of the catheter within the housing, wherein distal
movement of handle distally moves the catheter distally from the housing, and wherein the
handle includes a needle safety component for isolating a distal tip of the needle when the needle

1s removed from the catheter.

4. The insertion tool as defined in claim 1, wherein a distal tip of the hollow needle
includes a cutting surface disposed at an outer diameter of the needle lumen such that a
guidewire extending distally past the distal tip of the needle serves to isolate the cutting surface

from a user.

. The insertion tool as defined in claim 1, wherein the housing enables a user to
grasp the housing proximate a point of exit of the needle from a distal end of the housing, and
wherein an actuator of the guidewire advancement assembly includes at least one of a slide, a

wheel, and a ratcheting mechanism.

CA 2799360 2018-09-24
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6. The insertion tool as defined in claim 1, wherein the housing includes at least a
first housing portion and a second housing portion, the housing portions being separable to

enable the catheter to be removed from the housing.

7. The insertion tool as defined in claim 1, further comprising a needle support
structure for stabilizing a portion of the needle distally extending from the housing, the needle
support structure including at least one of a portion of the housing, a component hingedly

connected to the housing, and a removable plug.

8. The insertion tool as defined in claim 1, further comprising a lock out component
that prevents proximal movement of the guidewire after the guidewire has been distally

advanced.

9. The insertion tool as defined in claim 1, wherein distal advancement of the
guidewire is stopped by engagement of a portion of the guidewire with a slotted portion of the

needle.

10. The insertion tool as defined in claim 1, wherein the needle is retractable into the

housing after use.

11.  The insertion tool as defined in claim 3, wherein the needle satety component

mechanically 1solates the distal tip of the needle.

12. A catheter insertion tool for inserting a catheter into a body of a patient,
comprising:

a housing in which a portion of the catheter is initially disposed, the housing
including a top housing portion and a bottom housing portion;

a ncedle distally extending from a distal end of the housing, a portion of the
catheter disposed over the needle;

a guidewire initially disposed within the needle;

a guidewire advancement assembly that selectively advances a portion of the

guidewire distally past the distal end of the needle;

CA 2799360 2018-09-24
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a catheter advancement assembly extending between the top housing portion and
the bottom housing portion for selectively advancing the catheter over the
ncedle and the guidewire after distal extension of the guidewire; and

a support structure for stabilizing the needle distally extending from housing.

13. The insertion tool as defined in claim [2, wherein the needle further includes a

notch proximate a distal end of the needle, the notch enabling blood flashback to be observed.

[4.  The insertion tool as defined in claim 12, wherein the top housing portion and the
bottom housing portion are separably attached to one another, wherein the guidewire
advancement assembly includes a uscr-actuated slide slidably attached to the top housing
portion, and wherein distally sliding of the slide enables at least partial separation ot the top and

bottom housing portions.

15.  The insertion tool as defined in claim 14, wherein the slide of the guidewire
advancement assembly is slidably attached to at least one of the top and bottom housing portions
via a rail, wherein the slide is operably attached to the guidewire via a lever, the lever further
including a lockout tab for preventing retraction of the slide after distal advancement of the

guidewire.

16. The insertion tool as defined in claim 14, wherein the catheter advancement
assembly includes a handle slidably disposed between the top and bottom housing portions and
slidable to distally advance the catheter such that the catheter and the handle can separate from

the needle and the housing of the insertion tool.

17.  The insertion tool as defined in claim 16, wherein the support structure includes
an intcrface defined by the top and bottom housings proximate the portion of the needle distally
extending from the housing, wherein the handle of the catheter advancement assembly includes a

needle safety component for isolating a distal tip of the needle, and wherein the handle further

includes a blood control valve.

18. The insertion tool as defined in claim 12, wherein the catheter includes a catheter
tube and a hub, the hub and a proximal portion of the catheter tube being initially disposed in the

housing of the insertion tool.
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19. A catheter msertion tool for inserting a catheter into a body of a patient,
comprising:

a housing including a top housing portion slidably engaged with a bottom housing
portion, the housing having disposed therein at least a hub and a proximal
portion of a catheter tube of the catheter;

a needle attached to the top housing portion and distally extending from the
housing, the needle passing through a lumen of the catheter;

a guidewire attached to the bottom housing portion and disposed within the
needle, wherein the bottom housing portion is slidable with respect to the top
housing portion to enable distal advancement of the guidewire past the distal
tip of the needle when the bottom housing portion is selectively moved
distally; and

a catheter advancement handle operably attached to the catheter and configured to
distally advance the catheter over the needle after distal extension of the
guidewire so as to insert a portion of the catheter within the body of the

patient.

20.  The nsertion tool as defined in claim 19, wherein a proximal end of the needle is
mounted in a needle hub, the needle hub attached to the top housing portion, the needle hub
including extensions that are slidably disposed in slots defined in the bottom housing portion to
distal movement of the bottom housing portion relative to the top housing portion for distal

advancement of the guidewire.

21. The nsertion tool as defined in claim 19, wherein the bottom housing portion

includes a support structure for stabilizing the needle distally extending {rom the housing.

22. The insertion tool as defined in claim 21, wherein the support structure includes
first and second tlaps hingedly attached to the bottom housing portion, each flap received in a
track defined in the top housing portion before the guidewire is distally advanced so that the
flaps stabilize the needle, wherein the flaps are capable of opening after the guidewire and

catheter have been distally advanced so as to enable the catheter to separate from the housing.
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23. The insertion tool as defined in claim 22, wherein the first and second flaps

turther detine a user-actuated slide for distally advancing the guidewire.

24, The insertion tool as defined in claim 19, wherein the handle of the catheter
advancement portion further includes a needle safety component that isolates a distal end of the

needle when the needle is retracted from the catheter.

25. A catheter insertion tool for Inserting a catheter into a body of a patient,
comprising:

a housing including a top housing portion and a bottom housing portion, the
housing having disposed therein at [cast a portion of the catheter;

a needle hub slidably engaged with the housing;

an at least partially hollow needle attached to the needle hub and configured to
initially extend from a distal opening of the housing, the needle including a
slot proximally extending a predetermined distance from the distal end
thereof; and

a guidewire including a proximal portion pre-disposed within the catheter and a
distal portion pre-disposed within the needle via the slot thereof, wherein the
guidewire can be distally advanced to extend beyond the distal end of the
needle after the needle is inserted into a patient, and wherein catheter can be
distally advanced over the guidewire into the patient after needle has been

retracted from the patient.

26. The insertion tool as defined in claim 25, wherein the slot of the needle varies in
width along a length thereof and wherein the proximal portion of the guidewire includes an
integrated dilator portion of diameter larger than the diameter of the distal portion of the

gurdewire,
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27.  The insertion tool as defined in claim 25, wherein the needle hub is configured
such that proximal sliding of the needle hub retracts the needle into the housing and enables the
top and bottom housing portions to separatc from onc another such that the catheter can be

removed from the housing.

28.  The insertion tool as defined in claim 25, wherein a guide channel is defined in
the bottom housing portion to provide a transition of the distal portion of the guidewire from the

bottom housing portion into the hollow needle via the needle slot.

29.  The insertion tool as defined in claim 25, wherein at least a portion of the slot of
the needle is sized to permit removal of the guidewire therefrom when needle is retracted by the

needle hub, and wherein a sterile bag 1s disposed over at least a portion of the catheter.

30.  Annsertion tool for inserting a catheter into a body of a patient, comprising:
a housing;
a needle having a proximal portion in the housing and a distal portion extending
from a distal end of the housing;
a catheter advancement assembly, comprising:

a catheter coaxially disposed over the needle, the catheter having a
proximal end in the housing and a distal end extending from the distal
end of the housing in a catheter first position; and

a first slide member coupled to the catheter , the first slide member
slidable along a track defined in the housing to transition the catheter
relative to the needle; and

a guidewire advancement assembly, comprising:

a guidewire disposed at least partially in a lumen of the needle; and

a second slide member coupled to the guidewire, the second slide member
slidable along the track defined in the housing to transition the

guldewire relative to the needle.

31.  The insertion tool according to claim 30, wherein a proximal end of the needle is

attached to a needle hub, the needle hub coupled to the housing.
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32.  The insertion tool according to claim 30, wherein the catheter advancement
assembly further comprises a carriage disposed within the housing, the carriage operably

connected to the first slide member.

33.  The insertion tool according to claim 32, wherein the proximal end of the catheter

1s coupled to a catheter hub, the catheter hub engaged with the carriage.

34.  The insertion too!l according to claim 30, further comprising a support structure

designed to stabilize the needle, the support structure disposed at the distal end ot the housing.

35.  The insertion tool according to claim 34, wherein the support structure 1s hingedly

coupled to the distal end of the housing.

I"

36.  The insertion tool according to claim 35, wherein the support structure comprises

a first portion and a second portion designed to separate from one another.

37.  The insertion tool according to claim 36, wherein the second slide member is
coupled to a wedge member designed to separate the first portion from the second portion when

the second slide member is transitioned relative to the needle.

38. The insertion tool according to claim 36, wherein the support structure has a

conical shape in a closed configuration.

39.  The insertion tool according to claim 30, wherein the guidewire comprises:
a distal portion disposed in the lumen of the needle in a guidewire first position;
a proximal end coupled to the second slide member; and

an intermediate portion defining a U-shaped bend.

40.  The insertion tool according to claim 39, wherein distal advancement of the
guidewire from a guidewire first position to a second guidewire position 1s complete when the

intermediate portion engages the proximal portion of the needle.

41. An insertion tool for inserting a catheter into a body of a patient, comprising:

a housing;
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a needle having a proximal portion in the housing and a distal portion extending
from a distal end of the housing;

a catheter advancement assembly, comprising:

a catheter coaxially disposed over the needle, the catheter having a proximal end
in the housing and a distal end extending from the distal end of the housing in
a catheter first position; and

a handle coupled to a proximal end of the catheter, the handle extending laterally
from the housing in the catheter first position, the handle slidable with respect
to the housing to transition the catheter distally from the catheter first position
to a catheter second position; and

a guidewire advancement assembly, comprising:

a guidewire disposed at least partially in a lumen of the needle; and

a slide member coupled to the guidewire, the slide member slidable with respect

to the housing to transition the guidewire relative to the needle.

42. The insertion tool according to claim 41, wherein a proximal end of the needle is

attached to a needle hub, the needle hub coupled to the housing.

43. The insertion tool according to claim 41, wherein the catheter advancement assembly
further comprises a catheter hub coupled to the proximal end of the catheter, the catheter hub

releasably coupled to the handle.

44. The insertion tool according to claim 41, wherein the handle is designed to separate

from the housing in the catheter second position.

45. The insertion tool according to claim 41, wherein the housing includes a first housing
portion and a second housing portion held together by the slide member in a guidewire first

position.,

46. The insertion tool according to claim 45, wherein the slide member releases at least
one of the first housing portion and the second housing portion in a guidewire second position
distal to the guidewire first position, thereby enabling movement of the handle out of the housing

during transition of the catheter from the catheter first position to the catheter second position.
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47. The insertion tool according to claim 46, further comprising a lock out component
that prevents movement of the guidewire from the guidewire second position to the guidewire

first position.

48. The insertion tool according to claim 46, wherein the slide member engages a portion
of the needle in the guidewire second position to prevent further distal advancement of the

gutdewire.

49. The insertion tool according to claim 41, wherein the catheter advancement assembly
further comprises a needle safety component designed to capture a tip of the needle therein, the

needle satety component releasably coupled to the handle.

50. The insertion tool according to claim 41, further comprising a needle support
structure including at least one of a portion of the housing, a component hingedly connected to

the housing, and a removable plug.

51. The insertion tool according to claim 50, wherein the needle support structure

includes an interface defined by the distal end of the housing.

52. The inscrtion tool according to claim 41, wherein the needle includes a notch

proximate a distal end thereof to enable observation of blood flashback.

53. The insertion tool according to claim 41, wherein the handle further comprises a

blood control valve.

CA 2799360 2018-09-24
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