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Abstract:

A catheter traction system to apply traction to an intravenous catheter. The catheter traction system
may include a rotary device and an extension member. The extension member may extend from the
rotary device and be configured to couple to a catheter assembly. In response to activation of the
rotary device, the extension member may be configured to apply traction to the catheter assembly.
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CATHETER TRACTION DEVICES, SYSTEMS, AND METHODS
CROSS-REFERENCE TO RELATED APPLICATION
[0001] The present application claims priority to United States Provisional Application
Serial No. 63/149,988 entitled “Catheter Traction Devices, Systems, and Methods”, filed
February 16, 2021, the entire disclosure of which is hereby incorporated by reference in its

entirety.

BACKGROUND
[0002] Catheters are commonly used to infuse fluids into vasculature of a patient. For
example, catheters may be used for infusing normal saline solution, various medicaments, or
total parenteral nutrition. Catheters may also be used for withdrawing blood from the patient.
[0003] A catheter may include an over-the-needle peripheral intravenous (“IV™) catheter.
In this case, the catheter may be mounted over an introducer needle having a sharp distal tip.
The catheter and the introducer needle may be assembled so that the distal tip of the
introducer needle extends beyond the distal tip of the catheter with the bevel of the needle
facing up away from skin of the patient. The catheter and introducer needle are generally
inserted at a shallow angle through the skin into vasculature of the patient.
[0004] In order to verify proper placement of the introducer needle and/or the catheter in
the blood vessel, a clinician generally confirms that there is “flashback™ of blood in a
flashback chamber. After placement of the introducer needle has been confirmed, the
clinician may remove the introducer needle, leaving the catheter in place for future blood
withdrawal or fluid infusion.
[0005] Overtime the catheter can become occluded at a tip of the catheter due to presence
of fibrin sheath, thrombus, or vein walls or valves. Occlusions can limit functionality of the
catheter for infusion and/or blood draw. The subject matter claimed herein is not limited to

-1-

CA 03207892 2023-8-9



WO 2022/177932 PCT/US2022/016518

embodiments that solve any disadvantages or that OpELdLe ULLY 111 SLVIIOLIICHLS SUCIL d5 ULUSE
described above. Rather, this background is only provided to illustrate one example

technology area where some implementations described herein may be practiced.

SUMMARY OF THE INVENTION

[0006]  The present disclosure relates generally to catheter traction devices, systems, and
methods to facilitate application of traction to a catheter. In some instances, a catheter, such
as a peripheral intravenous catheter, midline catheter, or peripherally inserted central catheter,
can become occluded at a tip of the catheter due to presence of [ibrin sheath, thrombus, or
vein walls or valves. Occlusions can limit functionality of the catheter for infusion and/or
blood draw. In some embodiments, traction may be applied to the tip of the catheter to re-
position the tip within the vein, which may reduce occlusion and facilitate blood draw
success. In some embodiments, applying traction may include pulling the catheter in a
proximal direction. In some embodiments, traction may be applied to the catheter by
movement of a catheter assembly. In some embodiments, a catheter traction system may use
rotational movement to apply traction to the catheter tip, thereby facilitating blood draws and
infusions by opcning a fluid path through the cathcter.

[0007] In some embodiments, the catheter traction system to apply traction to an
intravenous catheter may include a rotary device. In some embodiments, the catheter traction
system may include an extension member, which may extend from the rotary device and may
be configurced to couple to the catheter asscmbly. In some cmbodiments, in responsc to
activation of the rotary device, the extension member may be configured to apply traction to
the catheter assembly. In some embodiments, the extension member may be rigid. In other
embodiments, the extension member may be flexible.

[0008] The extension member may be coupled to the catheter assembly in various ways.

In some embodiments, the catheter traction system may include a spring hose clamp disposed
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at a distal end of the extension member and configurea w couple W wie caweter assemoly. 1
some embodiments, the catheter traction system may include a connector disposed at a distal
end of the extension member, and the connector may include a housing, a button depressible
into the housing, and a spring disposed between an inner surface of the housing and the
button. In some embodiments, the button may include an arm and the housing may include
another arm. In some embodiments, the arm and the other arm may form a mouth configured
to grasp the catheter assembly. In some embodiments, the spring may bias the button in a first
position in which the mouth is closed, [acilitating coupling to the catheler assembly. In some
embodiments, depression of the button from the first position to a second position may open
the mouth, facilitating uncoupling of the connector from the catheter assembly. In some
embodiments, the catheter traction system may include a connector disposed at a distal end of
the extension member and configured to snap onto the catheter assembly.

[0009] In a first set of embodiments, the rotary device may include a base, a groove, and a
rotary element. In some embodiments, the rotary element may include a peg. In some
embodiments, the rotary element may be configured to rotate with respect to the base. In
some embodiments, in response to the peg being forced into the groove, rotation of the rotary
element with respect to the base may be reduced. In some embodiments, in response to
rotation of the rotary element with respect to the base, the extension member may be
conligured to apply traction to the catheler assembly.

[0010] In some embodiments, the groove may be disposed within the base. In some
embodiments, the groove may be circular. In some embodiments, the groove may be c-
shaped. In some embodiments, the peg may be disposed within the groove. In some
embodiments, an outer portion of the groove may be narrower than an inner portion of the
groove to create an interference fit with the peg in responsc to the peg being foreed into the

groove.

CA 03207892 2023-8-9



WO 2022/177932 PCT/US2022/016518

[0011] In some embodiments, the groove may be aispuseu wiunn wie vase, anu we rovary
clement may include a disc-shaped body. In some embodiments, the peg may extend
downwardly from a bottom of the disc-shaped body.

[0012] In some embodiments, the rotary device may include a lid covering the base. In
some embodiments, the groove may be disposed within the lid. In some embodiments, the
rotary element may include the disc-shaped body, and the peg may extend upwardly from a
top of the disc-shaped body. In some embodiments, the rotary device may include the lid,
which may be coupled to the base, and the rotary element may include a neck portion
extending through the lid. In some embodiments, the lid may hold the peg in the groove.
[0013] In some embodiments, the groove may include one or more notches. In some
embodiments, in response to the peg being forced into the notches, rotation of the rotary
element with respect to the base may be reduced.

[0014] In a second set of embodiments, a rotary device may include a base, which may
include an opening, a cutout, and a compliant portion. In some embodiments, the opening
may be spaced apart from the cutout by the compliant portion. In some embodiments, the
compliant portion may include a first shape. In some embodiments, the rotary element may
be disposed within the opening and configured to rotate with respect to the base. In some
embodiments, an outer edge of the rotary element may include a second shape
complementary (o the first shape and confligured to (it into the [irst shape. In some
embodiments, in response to the second shape being disposed within the first shape, rotation
of the rotary element with respect to the base may be reduced. In some embodiments, in
response to rotation of the rotary element with respect to the base, the extension member may
be configured to apply traction to the catheter assembly.

[0015] In a third sct of cmbodiments, the rotary device may include a basc, which may

include a shaft. In some embodiments, an outer surface of the shaft may include multiple
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teeth. In some embodiments, the rotary device Mmay 1ICIUUC 4 TOLELY CICIHICIL, WILICIL LIy
include a slot. In some embodiments, the rotary device may include a tab, which may be
disposed within the slot of the rotary element. In some embodiments, the tab may include an
opening, and the shaft extends through the opening. In some embodiments, an edge of the
opening may include multiple other teeth.

[0016] In some embodiments, the rotary device may include a spring, which may be
disposed within the slot between an inner surface of the rotary element and the tab. In some
embodiments, the spring may bias the tab in a [irst position. In some embodiments, in
response to the tab being in the first position, the plurality of teecth may be engaged with the
other teeth. In some embodiments, in response to compression of the spring and the tab being
in a second position, the teeth may not be engaged with the other teeth and the rotary element
may be configured to rotate with respect to the base. In some embodiments, in response to
rotation of the rotary element with respect to the base, the extension member may be
configured to apply traction to the catheter assembly.

[0017] In a fourth set of embodiments, the rotary device may include a ratchet, which may
include a gear and a pawl. In some embodiments, the extension member may be coupled to
the ratchet. In some embodiments, in response to rotation of the gear, the extension member
may be configured to apply traction to the catheter assembly.

[0018] In some embodiments, the rotary device may include a base, and the gear and the
pawl may be mounted to the base. In some embodiments, the rotary device may include a
handle, which may extend upwardly from the gear. In some embodiments, the extension
member may be wrapped around the handle.

[0019] In a fifth set of embodiments, the rotary device may include a rotary element
configurcd to rotatc about an axis between multiple presct locations. In some ecmbodiments,

the rotary device may include a connector disposed at a distal end of the extension member.
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In some embodiments, the connector may be configureu w0 coupie w we cauleler assemvly.
In some embodiments, the rotary element may include a pivot point disposed between the
distal end of the extension member and the connector. In some embodiments, the rotary
element may include another pivot point disposed between the proximal end of the extension
member and the rotary element.

[0020] In a sixth set of embodiments, the rotary device may include a cutaway portion\,
which may include a sector and/or a channel. In some embodiments, the extension member
may be [lexible and secured within the channel of the cutaway portion. In some
embodiments, in response to rotation of the rotary device, the extension member may contact
an edge of the sector and apply traction to the catheter assembly.

[0021] In a seventh set of embodiments, a method of applying traction to a catheter
assembly may include coupling a tether device to a patient and a catheter assembly. In some
embodiments, the tether device may include a base, a housing coupled to the base, a button
depressible into the housing, a spring, and a tether. In some embodiments, the spring may be
disposed between an inner surface of the housing and the button. In some embodiments, the
spring may bias the button in a first position. In some embodiments, the button may include a
hole therethrough. In some embodiments, the housing may include two other holes, which
may oppose each other.

[0022] In some embodiments, the tether may extend through the hole and the two other
holes. In some embodiments, in response to the button being in the first position, the tether
may be locked within the tether device. In some embodiments, in response to the button
being depressed from the first position to a second position, the tether may be configured to
be pulled through the tether device.

[0023] In somec embodiments, the method may include pressing the button and while the

button is pressed, pulling the tether proximally through the tether device such that the tether
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between the tether device and the catheter assemouiy 1s wut. 11 S0 €LIVDOULLLICIS, WIS
method may include releasing the button after pulling the tether proximally through the tether
device such that the tether between the tether device and the catheter assembly is taut. In
some embodiments, in response to releasing the button, the tether may be locked within the
tether device. In some embodiments, after releasing the button, the method may include
moving the base proximally. In some embodiments, in response to moving the base
proximally, the tether may apply traction to the catheter assembly.

[0024] In an eighth set of embodiments, a method of applying traction o a catheler
assembly may include coupling a tether device to a catheter assembly. In some embodiments,
the tether device may include a base and a tether. In some embodiments, the base may
include multiple holes, and a proximal end of the tether may include a peg configured to fit
within the holes. In some embodiments, the method may include moving the peg from a first
hole of the holes to a second hole of the holes. In some embodiments, the first hole of the
holes may be proximal to the second hole of the holes. In some embodiments, in response to
moving the peg from the first hole of the holes to the second hole of the holes, the tether may
apply traction to the catheter assembly.

[0025] It is to be understood that both the foregoing general description and the following
detailed description are examples and explanatory and are not restrictive of the invention, as
claimed. It should be understood that the various embodiments are not limited (o the
arrangements and instrumentality illustrated in the drawings. It should also be understood that
the embodiments may be combined, or that other embodiments may be utilized and that
structural changes, unless so claimed, may be made without departing from the scope of the
various embodiments of the present invention. The following detailed description is,

therctfore, not to be taken in a limiting scnsc.
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BRIEF DESCRIPTION OF 1 e psAwnNu
[0026] Example embodiments will be described and explained with additional specificity
and detail through the use of the accompanying drawings in which:
[0027] Figure 1A is an upper perspective, exploded view of an example catheter traction
system, according to some embodiments;
[0028] Figure 1B is a side, exploded view of the catheter traction system, according to
some embodiments;
[0029] Figure 1C is an upper perspeclive view ol the catheter traction system, according
to some embodiments;
[0030] Figure 1D is a cross-sectional view of the catheter traction system, illustrating an
example peg within an example groove, according to some embodiments;
[0031] Figure 1E is a cross-sectional view of the catheter traction system, illustrating the
peg forced further into the groove, according to some embodiments;
[0032] Figure 1F is another upper perspective, exploded view of the catheter traction
system, according to some embodiments;
[0033] Figure 1G is an upper perspective view of an example base of the catheter traction
system, according to some embodiments;
[0034] Figure 1H is a cross-sectional view of the base of Figure 1G, according to some
embodiments;
[0035] Figure 11 is a cross-sectional view of the catheter traction system, illustrating the
peg aligned with an example notch of the base of Figure 1G, just prior to movement of the
peg into the notch, according to some embodiments;
[0036] Figure 1J is a cross-sectional view of the catheter traction system, illustrating the
peg aligned with the notch of the basc of Figurc 1G, after movement of the peg into the

notch, according to some embodiments;
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[0037] Figure 1K is an upper perspective, exploucu view 01 ule CALLCIEr LACUONL SYSICLIL,
illustrating an example set of notches, according to some embodiments;

[0038] Figure 1L is a cross-sectional view of the catheter traction system, illustrating the
peg disposed within an example notch of the set of notches, according to some embodiments;
[0039] Figure 1M is a cross-sectional view of the catheter traction system, according to
some embodiments;

[0040] Figure 1N is an upper perspective view of an example lid of the catheter traction
system, illustrating example graduated markings, according to some embodiments;

[0041] Figure 2A is a top view of the catheter traction system, according to some
embodiments;

[0042] Figure 2B is an upper perspective view of an example base of the catheter traction
system, according to some embodiments;

[0043] Figure 3A is a longitudinal cross-sectional view of another example catheter
traction system, according to some embodiments;

[0044]  Figure 3B is another cross-sectional view of the catheter traction system of Figure
3A, transverse to the cross-sectional view of Figure 3A, according to some embodiments;
[0045] Figure 3C is an enlarged, top view of a portion of the catheter traction system of
Figure 3A, illustrating an example tab in a first position, according to some embodiments;
[0046] Figure 3D is an enlarged, top view of a portion of the catheler traction system of
Figure 3A, illustrating the tab in a second position, according to some embodiments;

[0047] Figure 4A is a top view of another example catheter traction system. according to
some embodiments;

[0048]  Figure 4B is an upper perspective, exploded view of the catheter traction system of

Figurc 4 A, illustrating an example lid, according to somec cmbodiments;
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[0049]  Figure 5A is an upper perspective view Ol anouler Caulelel wactoll 5yselll prior w
coupling to an example catheter assembly, according to some embodiments;

[0050] Figure 5B is a top view of the catheter traction system of Figure SA, according to
some embodiments;

[0051] Figure 5C is a cross-sectional view of an example rotary device of the catheter
traction system of Figure 5A, according to some embodiments;

[0052] Figure 6A is a top view of another catheter traction system, according to some
embodiments;

[0053] Figure 6B is a schematic diagram of a rotary device of the catheter traction system
of Figure 6A, illustrating an example rotary element moving between preset locations,
according to some embodiments;

[0054] Figure 6C is an upper perspective view of the rotary device of Figure 6B,
according to some embodiments;

[0055] Figure 6D is an enlarged upper perspective view of an example pivot point of the
catheter traction system of Figure 6A, according to some embodiments;

[0056] Figure 7 is an upper perspective view of the catheter traction system of Figure 1A,
illustrating an example flexible extension member, according to some embodiments;

[0057] Figure 8A is an upper perspective view of another example catheter traction
system, illustrating an example first position of the catheler traction system, according (o
some embodiments;

[0058] Figure 8B is an upper perspective view of the catheter traction system of Figure
8A, illustrating an example tether device in an unlocked position and an example extension
member moved through the tether device to achieve tautness, according to some

cmbodiments;

-10-
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[0059]  Figure 8C is an upper perspective View ol Ulc CAlICLer Udacuoll SysIell 01 CIguLe
8A, illustrating the tether device in a locked position and movement of an example base in a
proximal direction to apply traction to an example catheter assembly, according to some
embodiments;

[0060] Figure 8D is a cross-sectional view of the tether device, illustrating the tether
device in the locked position, according to some embodiments;

[0061] Figure 8E is a cross-sectional view of the tether device, illustrating the tether
device in an unlocked position, according (o some embodiments;

[0062] Figure 9A is a top view of another catheter traction system, illustrating an example
rotary device in an example first position, according to some embodiments;

[0063] Figure 9B is a top view of the rotary device of Figure 9B, illustrating the rotary
device in an example second position, according to some embodiments;

[0064] Figure 10 is a top view of another catheter traction system, according to some
embodiments;

[0065] Figure 11 is an upper perspective view of the catheter traction system of Figure
1A, illustrating an example spring hose clamp, according to some embodiments;

[0066] Figure 12A is a side view of an example connector in an example open position,
according to some embodiments; and

[0067] Figure 12B is a side view ol the connector of Figure 12B in an example closed

position, according to some embodiments.

DETAILED DESCRIPTION
[0068] In some embodiments, the catheter traction system to apply traction to an
intravenous catheter may include a rotary device. In some embodiments, the catheter traction

system may include an extension member, which may extend from the rotary device and may
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be configured to couple to a catheter assembly. in sowe cwmvouunens, 1w respouse o
activation of the rotary device, the extension member may be configured to apply traction to
the catheter assembly.

[0069] Referring now to Figures 1A-1E, a catheter traction system 10 may include a
rotary device 12. In some embodiments, the rotary device 12 may include a base 14, a groove
16, and a rotary element 18. In some embodiments, the rotary element 18 may include a peg
20. In some embodiments, the rotary element 18 may be configured to rotate with respect to
the base 14. In some embodiments, in response (o the peg 20 being [orced into the groove 16,
rotation of the rotary element 18 with respect to the base 14 may be reduced or prevented. In
some instances, when rotation is reduced. it may be more difficult for the user to accomplish
or the user may need to apply increased force for rotation.

[0070] In some embodiments, in response to rotation of the rotary element 18 with respect
to the base 14, an extension member 22 may be configured to apply traction to a catheter
assembly. In some embodiments, the rotary element 18 may be configured to rotate
clockwise and/or counterclockwise with respect to the base 14.

[0071] In some embodiments, the groove 16 may be disposed within the base 14. In some
embodiments, the groove 16 may be circular, which may facilitate 360° rotation of the rotary
element 18. In some embodiments, the groove 16 may include an inner circumference and an
ouler circum(erence.

[0072] In some embodiments, the peg 20 may be disposed within the groove 16. In these
and other embodiments, the peg 20 may be forced further into the groove 16 to reduce or
prevent rotation of the rotary element 18 with respect to the base 14. In some embodiments,
the rotary element 18 may include a disc-shaped body 24. In some embodiments, a shape of
the rotary clement 18 may vary or may include any suitable shape. In some ecmbodiments, the

peg 20 may extend downwardly from a bottom of the disc-shaped body 24.
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[0073] In some embodiments, the peg 20 may Lgunuy 11t witun we groove 10. 1uus,
response to the peg 20 being forced into the groove 16, the rotary element 18 may be
disposed in a locked position and rotation may be prevented. In some embodiments, as
illustrated, for example, in Figures 1D-1E, an outer portion of the groove 16 may be narrower
than an inner portion of the groove 16 to create an interference fit with the peg 20 in response
to the peg 20 being forced into the groove 16. In these and other embodiments, the peg 20
may be pinched or compressed when it is forced, such as pushed, into the inner portion of the
groove 16. In some embodiments a width of the peg 20 may be slightly greater than or equal
to the inner portion of the groove 16.

[0074] In some embodiments, the rotary device 12 may include a lid 26, which may be
coupled to the base 14, and the rotary element 18 may include a neck portion 28 extending
through the lid 26. In some embodiments, the lid 26 may include an opening 30 through
which the neck portion 28 may extend. In some embodiments, the lid 26 may hold the peg 20
in the groove 16 and may prevent removal of the peg 20 from the groove 16, as illustrated,
for example, in Figures 1D-1E.

[0075] In some embodiments, the lid 26 and the base 14 may be coupled together. In some
embodiments, the lid 26 and the base 14 may be monolithically formed as a single unit. In
some embodiments, the base 14 may include one or more pins which may extend into one or
more slots of the lid 26 (o facilitate securement between the lid 26 and the base 14. In some
embodiments, the lid 26 may include the pins, and the base 14 may include the slots.

[0076] In some embodiments, the rotary device 12 may be secured to skin of the patient
via adhesive, a bandage, tape, or any other suitable method. In some embodiments,
securement of the rotary device 12 may reduce or prevent movement of the rotary device 12

with respect to the skin of the patient.
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[0077] In some embodiments, the rotary element 1o may 1ciuue a nanuie 32, wincu ay
extend outwardly from and/or perpendicular to the neck portion 28 and may facilitate
gripping by a user to rotate the rotary element 18 with respect to the base 14 and/or the lid 26.
In some embodiments, the extension member 22 may extend from the rotary element 18. In
some embodiments, the extension member 22 may extend from the handle 32 or the neck
portion 28. In some embodiments, the extension member 22 may extend from the disc-shaped
body 24 and through a slot in the lid 26 (not illustrated). In some embodiments, the extension
member 22 may be coupled to or monolithically formed as a single unit with the rotary
element 18.

[0078] Referring now to Figure 1F, in some embodiments, the groove 16 may be c-
shaped, which may prevent the rotary element 18 from rotating a full turn. In these
embodiments, the rotary element 18 may rotate less than 360°. In some embodiments, the
groove 16 may include a portion of an inner circumference and a portion of an outer
circumference.

[0079] Referring now to Figure 1G-1J, in some embodiments, the groove 16 may include
one or more notches 34, which may be disposed at a bottom of the groove 16. In some
embodiments, in response to the peg 20 being disposed in one of the notches 34, rotation of
the rotary element 18 with respect to the base 14 may be prevented or reduced. In some
embodiments, the peg 20 may be automaltically (orced into the notches 34 when it is aligned
with the notches 34, due to gravity.

[0080] Referring now to Figure 1K-1L, in some embodiments, the rotary element 18 may
include the disc-shaped body, and the peg 20 may extend outwardly from a side of the disc-
shaped body. In these embodiments, the notches 34 may be disposed on a side of a circular
cutout 36. In somc cmbodiments, the pcg 20 may contact an outer circumference 38 of the

circular cutout 36 as the rotary element 18 rotates, and in response to the peg 20 being
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aligned with a particular one of the notches 34, the peg 2u mway ve moveu vy we user LW e
particular one of the notches 34 to lock the rotary element 18 in place.

[0081] Referring now to Figure 1M, in some embodiments, the groove 16 may be
disposed within the lid 26. In some embodiments, the rotary element 18 may include the disc-
shaped body 24, and the peg 20 may extend upwardly from a top of the disc-shaped body 24.
In some embodiments, the outer portion of the groove 16 may be narrower than an inner
portion of the groove 16 to create an interference fit with the peg 20 in response to the peg 20
being [orced into the groove 16. In some embodiments, the peg 20 may tightly (it within the
groove 16 to secure the rotary eclement 18 in a locked position and prevent rotation. In some
embodiments, the user may pull the rotary element 18 upward to force the peg 20 into the
groove or further into the groove.

[0082] Referring now to Figure 1N, in some embodiments, the lid 26 may include one or
more graduated markings 40, which may indicate how much the rotary element 18 has been
rotated and how much traction has been applied to the catheter assembly.

[0083] Referring now to Figures 2A-2B, the rotary device 12 may include the base 14,
which may include an opening 46, a cutout 48, and a compliant portion 50. In some
embodiments, the opening 46 may be spaced apart from the cutout by the compliant portion.
In some embodiments, the compliant portion 50 may include a first shape. In some
embodiments, the rolary element 18 may be disposed within the opening 30 and confligured
to rotate with respect to the base 14.

[0084] In some embodiments, an outer edge of the rotary element 18 may include a
second shape complementary to the first shape and configured to fit into the first shape. In
some embodiments, in response to the second shape being disposed within the first shape,
rotation of the rotary clement 18 with respect to the base 14 is reduced or prevented. In some

embodiments, in response to rotation of the rotary element 18 with respect to the base 14, the
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extension member 22 may be configured to apply tracuon w we cauleter asselnoly. 1 soie
embodiments, the first shape and the second shape may include a series of ridges. In some
embodiments, a shape of the cutout 48 may correspond to the first shape, which may
facilitate movement of the compliant portion 50 towards an outer edge of the cutout 48
during alignment of the first shape and the second shape.

[0085] In some embodiments, the compliant portion 50 may be constructed of a first
material and a remaining portion of the base 14 may be constructed of a second material that
is more rigid than the [irst material. In some embodiments, the compliant portion 50 may be
constructed of an elastomer or another suitable material.

[0086] Referring now to Figures 3A-3D, the rotary device 52 may include the base 14,
which may include a shaft 54. In some embodiments, the rotary device 52 may be similar or
identical to the rotary device 12 in terms of one or more features and/or operation. In some
embodiments, an outer surface of the shaft 54 may include multiple teeth 56. In some
embodiments, the rotary device 52 may include a rotary element 58, which may include a slot
60. In some embodiments, the rotary device 52 may include a tab 62, which may be disposed
within the slot 60 of the rotary element 58. In some embodiments, the tab 62 may include an
opening 64, and the shaft 54 may extend through the opening 64. In some embodiments, an
edge of the opening 64 may include multiple other teeth 66.

[0087] In some embodiments, the rotary device 52 may include a spring 68 or other
biasing member, which may be disposed within the slot 60 between an inner surface of the
rotary element 58 and the tab 62. In some embodiments, the spring 68 may bias the tab 62 in
a first position. In some embodiments, in response to the tab 62 being in the first position, the
teeth 56 may be engaged with the other teeth 66, as illustrated, for example in Figures 3A-3C.
[0088] In some embodiments, in responsc to compression of the spring 68 and the tab 62

being in a second position, the teeth 56 may not be engaged with the other teeth 66 and the
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rotary element 58 may be configured to rotate wiwl respect w0 ule vase 14, 11 sOLIE
embodiments, in response to rotation of the rotary element 58 with respect to the base 14, the
extension member 22 may be configured to apply traction to the catheter assembly. In some
embodiments, the extension member 22 may extend from the rotary element 58 and/or
through an elongated slot 70 in the base 14, which may allow lateral movement of the
extension member 22.

[0089] Referring now to Figures 4A-4B, in some embodiments, a rotary device 72 may
include a ratchet 74, which may include a gear 76 and a pawl 78. In some embodiments, the
rotary device 72 may be similar or identical to the rotary device 12 and/or the rotary device
52 in terms of one or more features and/or operation. In some embodiments, the extension
member 22 may be coupled to the gear 76. In some embodiments, in response to rotation of
the gear 76, the extension member 22 may be configured to apply traction to the catheter
assembly.

[0090] In some embodiments, the gear 76 and the pawl 78 may be mounted to the base 14.
In some embodiments, the rotary device 72 may include a shaft or handle 79, which may
extend upwardly from the gear 76. In some embodiments, the extension member 22 may be
wrapped around the handle 79.

[0091] In some embodiments, the gear 76 may be configured to rotate in a first direction
to retract and/or wind the extension member 22 around the handle 79, which may apply
traction to the catheter assembly. In some embodiments, the pawl 78 may be configured to
engage teeth of the gear 76 to prevent rotation in a second direction opposite the first
direction. In some embodiments, the pawl 78 may prevent advancement of the extension
member 22 in a distal direction.

[0092] Referring now to Figurcs SA-5B, a rotary device 80 and the cxtension member 22

are illustrated, according to some embodiments. In some embodiments, the rotary device 80
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may be similar or identical to one or more of the fouowing 11 wrius 01 vue or wore eaures
and/or operation: the rotary device 12, the rotary device 52, and the rotary device 72. As
illustrated in Figures SA-5C, in some embodiments, the extension member 22 may be rigid,
which may facilitate application of traction to a catheter assembly 84. For example, the
extension member 22 may include metal, plastic, or another suitable material. In some
embodiments, a connector 82 may be disposed at a distal end of the extension member 22 and
may be configured to snap onto the catheter assembly 84 or be secured to the catheter
assembly 84 in another suitable manner. In some embodiments, the extension member 22 that
is rigid may include or correspond to the extension member 22 in other catheter traction
systems described in the present disclosure.

[0093] In some embodiments, the catheter assembly 84 may include a catheter adapter 86,
which may include a distal end 88, a proximal end 90, and a lumen extending through the
distal end 88 and the proximal end 90. In some embodiments, the catheter assembly 84 may
include any suitable catheter assembly. In some embodiments, the catheter assembly 84 may
include a catheter 92 extending from the distal end 88. In some embodiments, the catheter 92
may include a peripheral intravenous catheter, a midline catheter, or a peripherally-inserted
central catheter. In some embodiments, an introducer needle (not illustrated) may extend
through the catheter 92 and may be removed from the catheter assembly 84 after the catheter
92 is inserted within vasculature of a patient. In some embodiments, the connector 82 may be
coupled to the proximal end 90 of the catheter adapter 86 after the introducer needle is
removed from the catheter assembly 84. In some embodiments, the connector 82 may
include one or more flexible arms configured to snap into one or more grooves at the
proximal end 90 of the catheter adapter 86.

[0094] In somec embodiments, the rotary device 80 may be sccured to skin of the patient

via adhesive, a bandage 94, tape, or any other suitable method. In some embodiments,
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securement of the rotary device 80 may reduce or prevem mOvVEHICIL UL WE TULELY UEVICE DU
with respect to the skin of the patient.

[0095] In some embodiments, the rotary device 80 may include a rotary element 96
coupled to a proximal end of the extension member 22. In some embodiments, the rotary
element 96 may be disposed within a housing 98 and/or may be threaded to the housing 98.
In some embodiments, threads 100 may be disposed on the rotary element 96, and the rotary
clement 96 may be unthreaded with respect to the housing 98 to apply traction to the catheter
assembly 84. In some embodiments, the rotary element 96 may not include the threads 100
and may be slid proximally with respect to the housing 98 to apply traction to the catheter
assembly 84. In some embodiments, a proximal end of the rotary element 96 may include a
dial or handle 102, which may be rotated or pulled by the user to move the rotary element 96
with respect to the housing 98 and apply the traction.

[0096] Referring now to Figures 6A-6D, a rotary device 104 may include a rotary element
106 configured to rotate about an axis 108 between multiple preset locations. In some
embodiments, the rotary device 104 may be similar or identical to one or more of the
following in terms of one or more features and/or operation: the rotary device 12, the rotary
device 52, the rotary device 72, and the rotary device 80.

[0097] In some embodiments, the rotary device 104 may include a connector 82 disposed
al a distal end of the extension member 22. In some embodiments, the connector 82 may be
configured to couple to the catheter assembly 84. In some embodiments, the rotary element
106 may include a pivot point 110 disposed between the distal end of the extension member
22 and the connector 82. In some embodiments, the rotary element 106 may include another
pivot point 112 disposed between the proximal end of the extension member 22 and the

rotary clement 106. In these and other cmbodiments, the extension member 22 may be rigid.
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[0098] In some embodiments, the rotary element 1U0 Ay TOLUE dADOUL LIS AXIS 1US WILILLIL
a housing 116. In some embodiments, the preset locations may be defined by one or more
catches or bumps 114, which may be disposed within the housing 116. In some embodiments,
the rotary element 106 may be movable between the preset locations, but the bumps 114 may
provide resistance to movement of the rotary element 106.

[0099] Referring now to Figure 7, in some embodiments, the extension member 22 may
be flexible. For example, the extension member 22 may include a string, elastic, tether, cord,
or another suitable [lexible member. In some embodiments, the exlension member 22 may be
coupled to any suitable portion of the rotary element 18, such as, for example, the handle 32.
In some embodiments, the extension member 22 may be coupled to the rotary element 18
may tying, adhesive, a clasp, or any other suitable method. In some embodiments, the
extension member 22 that is flexible may include or correspond to the extension member 22
in other catheter traction systems described in the present disclosure.

[00100] Referring now to Figures 8A-8E, a tether device 118 is illustrated, according to
some embodiments. In some embodiments, a method of applying traction to the catheter
assembly 84 may include coupling the tether device 118 to a patient and the catheter
assembly 84. In some embodiments, the tether device 118 may include a base 120, a housing
122 coupled to the base 120, a button 124 depressible into the housing 122, a spring 126, and
a tether 128. In some embodiments, the spring 126 may be disposed belween an inner surface
of the housing 122 and the button 124. In some embodiments, the spring 126 may bias the
button 124 in a first position. In some embodiments, the button 124 may include a hole 130
therethrough. In some embodiments, the housing 122 may include two other holes 132, which
may oppose each other. In some embodiments, the tether 128 may extend through the hole

130 and the two other holes 132.
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[00101] In some embodiments, in response to the vuuon 124 vewy W WE LSL POSILLIL, WIS
tether 128 may be locked within the tether device 118, as illustrated in Figures 8A, 8C, and
8D. In some embodiments, in response to the button 124 being depressed from the first
position to a second position, the tether 128 may be configured to be pulled through the tether
device 118, as illustrated in Figures 8B and 8E.

[00102] In some embodiments, initially, the tether 128 may be loose and not taut, as
illustrated, for example, in Figure 8A. In some embodiments, the method may include
pressing the button 124 and while the button 124 is pressed, pulling the tether 128 proximally
through the tether device 118 such that the tether 128 between the tether device 118 and the
catheter assembly 84 is taut, as illustrated, for example, in Figure 8B. In some embodiments,
the method may include releasing the button 124 after pulling the tether 128 proximally
through the tether device 118 to achieve tautness. In some embodiments, in response to
releasing the button 124, the tether 128 may be locked within the tether device 118. In some
embodiments, after releasing the button 124, the method may include moving the base 120
proximally. In some embodiments, in response to moving the base 120 proximally, the tether
128 may apply traction to the catheter assembly. In some embodiments, the base 120 may be
disposed on an arm band, which may be slidable in a proximal direction to apply the traction.
In some embodiments, a securement, such as a bandage, tape, adhesive, etc. may be moved
with the base 120 in the proximal direction or may be removed and reapplied.

[00103] Referring now to Figures 9A-9B, in some embodiments, a rotary device 134 may
include a cutaway portion. In some embodiments, the rotary device 134 may be similar or
identical to one or more of the following in terms of one or more features and/or operation:
the rotary device 12, the rotary device 52, the rotary device 72, the rotary device 80, and the

rotary device 104.
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[00104] In some embodiments, the cutaway poruon midy 1nCluue d SECLOL 100 ANWUL &
channel 138 extending from the sector 136. In some embodiments, the extension member 22
may be flexible and secured within the channel 138 of the cutaway portion via a narrowed
diameter portion 140 of the channel 138 or any other suitable method. In some embodiments,
in response to rotation of the rotary device 134, the extension member 22 may contact an
edge of the sector 136 and apply traction to the catheter assembly 84. In some embodiments,
the rotary device 134 may be rotated from a first position, illustrated, for example, in Figure
9A, o a second posilion, illustrated, [or example, in Figure 9B, (o apply the traction.

[00105] Referring now to Figure 10, a tether device 142 is illustrated, according to some
embodiments. In some embodiments, a method of applying traction to the catheter assembly
84 may include coupling the tether device 142 to the catheter assembly 84. In some
embodiments, the tether device 142 may include a base 144 and a tether 146. In some
embodiments, the base 144 may include multiple holes 148, and a proximal end of the tether
146 may include a peg 150 configured to fit within the holes 148. In some embodiments, the
method may include moving the peg 150 from a first hole of the holes 148 to a second hole of
the holes 148. In some embodiments, the first hole of the holes 148 may be proximal to the
second hole of the holes 148. In some embodiments, in response to moving the peg 150 from
the first hole of the holes 148 to the second hole of the holes 148, the tether 146 may apply
traction (o the catheter assembly 84.

[00106] In some embodiments. the connector 82 may be coupled to the extension member
22 or monolithically formed with the extension member 22 as a single unit. In some
embodiments, the connector 82 may include a snap connector or any suitable connector. In
some embodiments, the connector 82 illustrated in Figure 10 may be used with any of the

cathcter traction systems described in the present disclosure.
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[00107] Referring to Figure 11, in some emboduucis, we connecwor oz ulay mciuae a
spring hose clamp 152, which may be configured to clamp onto the proximal end 90 of the
catheter adapter 86. In some embodiments, the connector 82 illustrated in Figure 11 may be
used with any of the catheter traction systems described in the present disclosure.

[00108] Referring now to Figures 12A-12B, in some embodiments, the connector 82 may
include a housing 154, a button 156 depressible into the housing 154, and a spring 158
disposed between an inner surface of the housing 154 and the button 156. In some
embodiments, the button 156 may include an arm 160, and the housing 154 may include
another arm 162. In some embodiments, the arm 160 and the other arm 162 may form a
mouth 164 configured to grasp the catheter assembly 84. In some embodiments, the
connector 82 illustrated in Figure 12 may be used with any of the catheter traction systems
described in the present disclosure.

[00109] In some embodiments, the spring 158 may bias the button 156 in a first position in
which the mouth 164 is closed, facilitating coupling to the catheter assembly 84, as
illustrated, for example, in Figure 12B. In some embodiments, depression of the button 156
from the first position to a second position may open the mouth 164, facilitating uncoupling
of the connector 82 from the catheter assembly 84, as illustrated, for example, in Figure 12A.
[00110] All examples and conditional language recited herein are intended for pedagogical
objects Lo aid the reader in understanding the invention and the concepts contributed by the
inventor to furthering the art and are to be construed as being without limitation to such
specifically recited examples and conditions. Although embodiments of the present
inventions have been described in detail, it should be understood that the various changes,
substitutions, and alterations could be made hereto without departing from the spirit and

scopce of the invention.
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WHAT IS CLAIMED IS:
1. A catheter traction system to apply traction to an intravenous catheter, the catheter
traction system comprising:

arotary device; and

an extension member extending from the rotary device and configured to couple to a
catheter assembly, wherein in response to activation of the rotary device, the extension
member is configured to apply traction to the catheter assembly.

2. The catheter traction system of claim 1, wherein the rotary device comprises:

a base;

a groove; and

a rotary element comprising a peg, wherein the rotary element is configured to rotate
with respect to the base, wherein in response to the peg being forced into the groove, rotation
of the rotary element with respect to the base is reduced, wherein in response to rotation of
the rotary element with respect to the base, the extension member is configured to apply
traction to the catheter assembly.

3. The catheter traction system of claim 2, wherein the groove is disposed within the
base.

4. The catheter traction system of claim 2, wherein the groove is circular.

5. The catheter traction system of claim 2, wherein the groove is c-shaped.

6. The cathcter traction systcm of claim 2, whercin the pcg is disposcd within the
groove, wherein an outer portion of the groove is narrower than an inner portion of the
groove Lo creale an interference [it with the peg in response o the peg being forced into the

groove.
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7. The catheter traction system of claim 2, wherein we BIOOVE 1S UISPOUSCU WIULIL UIS
base, wherein the rotary element comprises a disc-shaped body, wherein the peg extends
downwardly from a bottom of the disc-shaped body.

8. The catheter traction system of claim 2, wherein the rotary device further comprises a
lid covering the base, wherein the groove is disposed within the lid.

9. The catheter system of claim 8, wherein the rotary element comprises a disc-shaped
body, wherein the peg extends upwardly from a top of the disc-shaped body.

10. The traction system of claim 2, wherein the rotary device [urther comprises a lid
coupled to the base, wherein the rotary element comprises a neck portion extending through
the lid, wherein the lid holds the peg in the groove.

11. The catheter traction system of claim 2, wherein the groove comprises a plurality of
notches, wherein in response to the peg being forced into the plurality of notches, rotation of
the rotary element with respect to the base is reduced.

12. The catheter traction system of claim 1, wherein the rotary device comprises:

a base, comprising an opening, a cutoul, and a compliant portion, wherein the opening
is spaccd apart from the cutout by the compliant portion, whercin the compliant portion
comprises a first shape; and

a rotary element disposed within the opening and configured to rotate with respect to
the base, wherein an outer edge of the rotary element comprises a second shape
complementary to the first shape and configured to fit into the first shape, wherein in
response to the second shape being disposed within the first shape, rotation of the rotary
element with respect to the base is reduced, wherein in response to rotation of the rotary
element with respect to the base, the extension member is configured to apply traction to the
catheter assembly.

13. The catheter traction system of claim 1, wherein the rotary device comprises:
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a base, comprising a shaft, wherein an outer suriace 01 UIE SHALL COLLPIISES d pLuLdLLy
of teeth;

a rotary element, comprising a slot;

a tab disposed within the slot of the rotary element and comprising an opening,
wherein the shaft extends through the opening, wherein an edge of the opening comprises a
plurality of other teeth; and

a spring disposed within the slot between an inner surface of the rotary element and
the tab, wherein the spring biases the tab in a [irst position, wherein in response (o the tab
being in the first position, the plurality of tecth are engaged with the plurality of other teeth,
wherein in response to compression of the spring and the tab being in a second position, the
plurality of teeth are not engaged with the plurality of other teeth and the rotary element is
configured to rotate with respect to the base, wherein in response to rotation of the rotary
element with respect to the base, the extension member is configured to apply traction to the
catheter assembly.

14. The catheter traction system of claim 1, wherein the rotary device comprises:

a ratchet, comprising a gear and a pawl, whercin the extension member is coupled
to the ratchet, wherein in response to rotation of the gear, the extension member is configured
to apply traction to the catheter assembly.

15. The catheter traction system of claim 14, wherein the rotary device further comprises:

a basc, whercein the gear and the pawl arc mounted to the basc; and
a handle extending upwardly from the gear.
16. The catheler (raction system of claim 15, wherein the extension member is wrapped
around the handle.
17. The catheter traction system of claim 1, wherein the extension member is rigid.
18. The catheter traction system of claim 1, wherein the extension member is flexible.
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19. The catheter traction system of claim 1, wherein wie IOWALY UEVICE COLIIPIISES:

a rotary clement configured to rotatc about an axis betwcen a plurality of
preset locations;

a conncclor disposed at a distal end of the cxtension member, wherein the
connector is configured to couple to the catheter assembly;

a pivot point disposed between the distal end of the extension member and the
connector; and

another pivot point disposed between the proximal end of the extension
member and the rotary element.

20. The catheter traction system of claim 1, wherein the rotary device comprises a
cutaway portion, wherein the cutaway portion comprises a sector and a channel, wherein the
extension member is flexible and secured within the channel of the cutaway portion, wherein
in response to rotation of the rotary device, the extension member contacts an edge of the
sector and applies traction to the catheter assembly.

21. The catheter traction system of claim 1, [urther comprising a spring hose clamp
disposcd at a distal cnd of the cxtension member and configured to couple to the catheter
assembly.

22. The catheter traction system of claim 1, further comprising a connector disposed at a
distal end of the extension member, wherein the connector comprises a housing, a button
depressible into the housing, and a spring disposed between an inner surface of the housing
and the button, wherein the button comprises an arm and the housing comprises another arm,
wherein the arm and the other arm form a mouth configured to grasp the catheter assembly,
wherein the spring biases the button in a first position in which the mouth is closed, wherein

depression of the button from the first position to a second position opens the mouth.
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23. The catheter traction system of claim 1, furtuer COLIPIISLIE d COIIECLOL Ulspoused di a
distal end of the extension member and configured to snap onto the catheter assembly.

24. A method of applying traction to a catheter assembly, the method comprising:

coupling a (cther device o a patient and a catheter assembly, wherein the tether
device comprises:
a base;
a housing coupled to the base;
a button depressible into the housing;
a spring disposed between an inner surface of the housing and the button,
wherein the spring biases the button in a first position, wherein the button comprises a
hole therethrough, wherein the housing comprises two other holes; and
a tether extending through the hole and the two other holes, wherein in
response to the button being in the first position, the tether is locked within the tether
device, wherein in response to the button being depressed from the first position to a
second position, the tether is confligured to be pulled through the tether device;
pressing the button and while the button is pressed, pulling the tether proximally
through the tether device such that the tether between the tether device and the catheter
assembly is taut;
releasing the button after pulling the tether proximally through the tether device such
that the tether between the tether device and the catheter assembly is taut, wherein in
response to releasing the button, the tether is locked within the tether device; and
after releasing the button, moving the base proximally, wherein in response to moving
the base proximally, the tether applies traction to the catheter assembly.

25. A method of applying traction to a catheter assembly, the method comprising:

coupling a tether device to a catheter assembly, wherein the tether device comprises:

8-
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a base comprising a plurality of holes;
a tether, wherein a proximal end of the tether comprises a peg configured to fit
within the plurality of holes; and
moving the peg from a first hole of the plurality of holes to a second hole of the
plurality of holes, wherein the first hole of the plurality of holes is proximal to the second
hole of the plurality of holes, wherein in response to moving the peg from the first hole of the
plurality of holes to the second hole of the plurality of holes, the tether applies traction to the

catheter assembly.
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