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(57) Abstract: A catheter strain relief clip includes a body having an upper surtace, and a plurality of arm members extending up -
wardly from the upper surface. Each of the arm members defines an undercut region for receipt of a catheter. The arm members are
disposed so as to detine a bent path for a catheter threaded under each of the arm members from a first side to an opposite side of the
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CATHETER STRAIN RELIEF CLIP

FIELD OF THE INVENTION

~~~~~~~ o .

The present invention relates generally to the field of medical catheters, and
more particularly to a clip device for securing a catheter at a target locationon a

patient.

BACKGROUND

The use of catheters to deliver or withdrawn fluids from a patient for various
medical procedures is well known. For example, UG, Pat. No. 7,959,623 describes a
pain management system that uses various embodiments of infusion catheters 1o
deliver fluid medication from a pump, through tubing, to a wound site. With such
systems, catheter connectors are typically used to connect the catheter to various
devices, such as tubing, a fluid reservoir or other fluid delivery device, and so forth. In
the system of the U.S. '623 patent, a conventional Toughy Borst connector is used fo
connect the distal end of a medical tube to the proximal end of the catheter.

in addition, it is also a common practice to utilize a "strain relief” device to
prevent the catheter from kinking or otherwise collapsing when subjected to lateral
bending forces, typically at or near the juncture of the catheter and the conneclor.
These devices are generally designed to prevent bending forces from concentrating at
this critical juncture by spreading the bending forces along an adequate length of the
catheter tube displaced from the connector. For example, U.S. Pat. No. 6,074,379
describes a catheter strain relief device having an elongate body formed of an
elastomeric material with a lumen defined therethrough and divided into proximal,
central, and distal portions having varying diameters. The catheter tube is slid through
the lumen. This device also includes suture wings that provide for suturing the device
to a target location on the patient.

A conventional catheter strain relief device is the "Statlock™ Stabilization
Device" from Bard Access Systems of Salt Lake City, Utah, USA. This device is
particularly designed for securement of epidural catheters used for regional
anesthesia and includes a retainer mounted on an adhesive anchor pad. The retainer
defines a serpentine retention path through which the catheter is threaded, as well as
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a spot of adhesive over which the catheter runs (and in pressed into) to further secure
the catheter.

The medical arts are thus continucusly seeking new and improved devices for
securing and relisving bending stresses in catheters at a target site, wherein such
devices are reliable, relatively easy to use, and provide for quick insertion and release
of the catheter. The present invention provides such a device.

Objects and advantages of the invention will be set forth in part in the following
description, or may be obvious from the description, or may be leamed through
practice of the invention.

in certain aspects, the present invention relates to 8 catheter strain relief clip
having a body with an upper surface. The body can have any conventional overall
shape, such as circular, oval, square, and so forth. In a particular embodiment, the
body has an overall rectangular shape. A plurality of arm members extend upwardly
from the upper surface of the body, wherein gach of the arm members defines an
undercut region between a lower surface of the arm member and the plane of the
upper surface of the body for receipt of a catheter under the respective arm member.

The arm members are provided in sufficient number and orientation on the
upper surface so as to define a bent path for a catheter threaded under each of the
arm members from a first side to a second side of the body, which may be the
opposite side of the body. For example, in one embodiment, three or more arm
members define a bent path wherein the catheter changes direction at least three
times and runs along at least two angled segments from the first side to the opposite
side of the body. The bent path may be serpentine, curved, segmented, or other
shape.

in a particular embodiment, at least three of the arm members are provided,
wherein the bent is defined to one side of an axis belwsen the cutermost arm
members. In other words, the catheter enters the body at the first side, changes
direction at each of the arm members, and exits the body at the opposite side in the
same direction that it enterad at the first side, wherein the intermediate arm members
are all to one side of an axis between the outermost arm members. This embodiment
may be desired to reduce the width of the body member while at the same time
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providing adequate retention and directional change of the catheter for strain relief
pUrposes.

in a particular embodiment, all of the arm members are oriented paraliel to
each other on the upper surface of the body such that the change in direction of the
bent path is due essentially solely o the offsat of the arm members relative to each
other. In another embodiment, at least two of the arm members are oriented at non-
parailel angles to each other such that the change in direction of the bent path is also
due to an angular skew between certain of the arm members. For example, the
opposite outermost pair of the arm members may be oriented or skewed at a non-
parallel angle (relative to each other or to an intermediate arm mamber) on the upper
surface so as to increase the directional change of the bent path at the sides of the
body, while intermediate arm members may be oriented paraliel to each other.

The arm members may be resiliently configured on the body so as to flex for
insertion and removal of the catheter from the undercut regions. In addition, 3
retention lip may be defined on an underside of the arm members {o prevent
inadvertent slippage of the catheter from under the arm member. The arm members
may include an inclined face on the underside thereof extending from the lip to the
free end of the arms to aid with sliding insertion of the catheter under the arm
member.

in cerfain embodiments, a recess or hole is defined in the body member at
gach of the undercut regions, wherein a catheter disposed through the undercut
regions can deflect vertically into the recess or hole.

in some embodiments, "grooves” may be defined in the upper surface of the
body between each of the arm members, wherein the grooves define recessed
channels or a change in elevation of one surface with respect to an adjacent surface
{relative to the upper surface) for receipt of the catheter therein between the arm
members. The grooves may be defined at their opposite ends by walls adjacent to the
undercut regions, wherein each arm member is flanked by such delimiting walls. With
this configuration, a catheter seated in the channels is deflected vertically by the walls
at each of the undercut regions. In addition, where a recess or hole is defined in the
body at the undercut regions, the catheter is deflected vertically downward into such
recess or hole af the undercut regions. The cumulative effect of the vertical
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deflections is beneficial in retaining the catheter and relieving axial stresses,
particularly if the catheter is subjected fo a pulling force from only one direction

The clip device may be provided with various adhesive means to retain the
device at a target location on the patient. For example, in one embodiment the body
comprises a flat underside with an adhesive provided directly thereon (and protected
with a peel-off layer until use of the device). With an alternate embuodiment, the body
may be attached to an adhesive pad, which has an adhesive surface for securing the

clip at a target location.

BRIEF DESCRIPTION OF THE DRAWINGS

»»»»»» AN

Fig. 1 is a perspective view of an exemplary catheter clip in accordance with
aspects of the invention; '

Fig. 2 is a perspective view of an alternate embodiment of a catheter clip in
accordance with aspects of the invention;

Fig. 3 is a top vies of yst another embodiment a catheter clip;

Fig. 4 is a side cut-away view of the catheter clip in the embodiment of Fig. 2;

Fig. 5 is a side cut-away view of the catheter clip in the embodiment of Fig. 1;

Fig. 6 is a perspective view of the catheter clip of Fig. 1 with an attachment pad

and catheter.

DETAILED DESCRIPTION OF THE INVENTION

Reference will now be made in detail to one or more embodiments of the
invention, examples of the invention, examples of which are iliustrated in the
drawings. Each example and embodiment is provided by way of explanation of the
invention, and is not meant as a limitation of the invention. For example, features
illustrated or described as part of one embodiment may be used with another
embodiment to vield still a further embodiment. It is intended that the invention include
these and other modifications and variations as coming within the scope and spirit of
the invention.

The positional terms "proximal” and "distal” are used herein to orient the
various components relative to each other and fo the patient. "Distal” refers to the
direction that is closest to the wound site {e.g., the distal end of the connector is the
end oriented towards a catheter insertion site), and "proximal” refers to the opposite
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direction {e.g., the proximal end of the catheter is inserted into the distal end of the
connector),

Fig. 1 is a perspective view of an embodiment of a catheter strain relief clip 10
in accordance with aspects of the invention. The clip 10 is used for securing a
catheter 48 (Fig. 8) at a target location on a patient, and is particularly useful as a
strain relief and retaining device located distally to a catheter connector generally near
the insertion site in the patient. The clip 10 secures the catheter 48 and prevents the
catheter from kinking or otherwise collapsing when subjected to lateral bending forces
at the juncture with the connector by spreading the bending forces along an adequate
length of the catheter tube displaced from the connector. It should be appreciated,
however, that the clip 10 is not limited to any particular use or medical procedure, and
is not limited to combination with any other component, such as a catheter connector.

The clip 10 in the lllustrated embodiments has a8 body member 12 with an
upper surface 14 and a bottom surface 16. The body 12 can be made of any suitable
medical-grade material, and can have any conventional overall shape, such as
circular, oval, square, and so forth. In a particular embodiment illustrated in the
figures, the body 12 has an overall rectangular shape with a fist side 18 and an
opposite second side 20.

A plurality of arm members 22 are provided on the body 12, with each arm
member 22 extending upwardly from the upper surface 14 so as to define an undercut
region 32 between a lower surface of the arm member 22 and a plane of the upper
surface 14 of the body 12. The undercut region 32 is configured for receipt of a
catheter 48 under the respective arm member 22, as particularly illustrated in Figs. 4
through 8. In certain embodiments, the catheter may be frictionally engaged against
the underside of the arm member 22, or may be freely movable in the undercut region
32.

The arm members 22 may have any shape and size for performing their
intended function. in the illustrated embodiments, the arm members 22 have g
generally elongated prong-like shape with a rounded free end 24 and an opposite end
26 that is formed, attached, or otherwise connected with the upper surface of the body
12. The arm members 22 may be molded integral with the body 12, and extend at an
angle from the upper surface 14 of body 12 to a relatively flat upper surface 25 of the
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respective arm member. In other embodiments, the arm members 22 may be
separately formed and attached to the body member 12.

The arm members 12 are provided in sufficient number and orientation on the
upper surface 14 so as to define a bent path for the catheter 48 threaded under each
of the arm members 22 from the first side 18 to ancther side, for example the opposite
side 20 of the body 12. This bent path may have any number of configurations. For
example, in the illustrated embodiments, three arm members 22 define a bent path
having at least two angled segments from the first side 18 to the opposite side 20 of
the body 12. Depending on the number and location of the arm members 22, the bent
path may be defined to one side of an axis between the outermost arm members 22,
as in the illustrated embodiments. In other words, the catheter 48 enters the body 12
at the first side 18, changes direction at each arm member 22 (e.g., three times in the
ilustrated embodiment), and exits the body 12 at the opposite side 20 in the same
direction that it entered at the first side 18, wherein the arm members 22 intermediate
of the outermost arm members are sl to one side of the axis or line between the
outermost arm members 22. This embodiment may be desired to reduce the overall
width of the body member while at the same time providing adequate retention and
directional change of the catheter 48 for strain relief purposes.

The term “bent path” is used herein to encompass any shaped path wherein
the catheter changes direction at least once from one side of the body member to the
other side, and includes continuous directional changes such as a curve, segmented
directional changes as depicted in the figures, or any other type of directionally
changing path.

It should be appreciated that the bent path defined by the arm members 22
may vary widely within the scope and spirit of the invention. For example, in a non-
iHustrated embodiment, the bent path may be serpentine in that it crosses back and
forth relative to an axis betwesen the cutermost arm members 22. In other
embodiments, the exit of the bent path need not be at the opposite side 20 of the body
12, but may be at an arm member along one of the perpendicular side walls of the
body 12.

in a particular embodiment illustrated for example in Figs. 1 and 2, all of the
arm members 22 are oriented parallel to each other on the upper surface 14 of body
12 such that the change in direction of the bent path is due primarily to the offset of

8
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the arm members relative to each other {relative to an axis or line between the
outermost arm members 22).

in another embodiment depicted for example in Fig. 3, one or more of the arm
members 22 may be oriented at non-paraliel angles relative to the other arm members
such that the change in direction of the bent path is also due to an angular skew
between ceriain of the arm members 22. For example, referring to Fig. 3, the
opposite outermost arm members 22 are oriented at a non-parallel angle on the upper
surface 14 relative to each other (and relative to the intermediate arm member 22) s0
as to increase the directional change of the bent path atf the sides 18, 20 of the body
12. As can be appreciated from the top view of Fig. 3, the outermost arm members 22
are skewed 50 {0 create an increased angle portion of the bent path at the opposite
sides 18, 20 of the body as compared to the embodiment of Figs. 1 and 2.

The arm members 22 may be rigid relative to the upper surface 14 of body 12,
or may be resiliently configured on the body 12 so as to flex for insertion and removal
of the catheter 48 from the undercut regions 23. Referring to Figs. 1and 2, a
retention lip 28 may be defined on the underside of each arm member 22 to prevent
inadvertent slippage of the catheter 48 from under the arm member 22. The arm
members 22 may include an inclined face 30 on the underside thereof extending from
the retention lip 28 to the free end 24 to aid with sliding insertion of the catheter under
the respective arm member 22.

in the embodiment of Figs. 1 and 5, a recess or hole 34 is defined partially or
completely through the body member 12 at each of the undercut regions 32. This
hole 34 defines a space wherein the catheter 48 disposed through the undercut region
32 can deflect vertically into the hole 34, as depicted in Fig. 5.

in the embodiment of Figs. 2 and 4, the upper surface 14 is generally flat and
continuous along the undercut region 32, wherein the catheter 48 lies against the
surface 14 below the arm members 22.

As depicted in the various figures, recessed channels function as grooves 36 in
the upper surface 14 of the body 12 between each of the arm members 22, wherein
the recessed channels or grooves 36 are configured for receipt of the catheter therein
between adiacent arm members, as well as at the sides 18, 20. In the illustrated
embodiments, end grooves 38 are defined at the sides 18, 20 and provide an entry
and exit recessed portion of the bent path. Intermediate grooves 40 can interconnect
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the arm members 22 and additional recessed portions of the bent path. The grooves
38, 40 shown in figures are defined at one or both of their opposite ends by walls 42
that limit the extent of the groove, with the walls 42 disposed generally adjacent to the
undercut regions 32. For example, each anm member 22 may be flanked by such
delimiting walls 42. With this configuration, as particularly illustrated in the views of
Figs. 4 and 5, a catheter 48 seated in the grooves 40 is deflected vertically by the
walls 42 at each side of the undercut regions 32. In addition, if a recess or hole 34 is
defined in the body 12 at the undercut regions 32, as in Figs. 1 and 5, the catheter is
deflected vertically downward into such recess or hole 34 at the undercut regions.
The cumulative effect of the various vertical deflections of the catheter 48 is beneficial
in retaining the catheter and relisving axial stresses, particularly if the catheter is
subjected to a pulling force from only one direction.

The clip device 10 may be provided with various adhesive means to retain the
device at a target location on the patient. For example, referring to Figs. 4 and 5, the
underside 18 of the body 12 may be relatively flat and provided with an adhesive layer
44 thereon (which may be protected with a peel-off layer until use of the device 10).

Referring to Fig. 8, an embodiment of the clip 10 in accordance with aspects of
the invention may include an attachment pad 48, for example a foam pad, for
adhering the clip 10 to & patient, for example directly to the patient's skin 50 adjacent
to a catheter insertion site. This pad 46 may be made of any suitable material and
may be adhered to the lower surface 16 of the body 12. The grooves in the
embodiment of Fig. & do not include end walls, which may be desirable in certain
situations.

While the present invention has been described in connection with certain
preferred embodimenis it is to be understood that the subject matter encompassed by
way of the present invention is not to be limited to those specific embodiments. On the
contrary, it is intended for the subject matter of the invention {o include all alternatives,
modifications and equivalents as can be included within the spirit and scope of the

foliowing claims.



WO 2015/079333 PCT/IB2014/064868

1. A catheter strain relief clip, comprising:

a body having an upper surface;

a plurality of arm members extending upwardly from said upper surface;

each of said arm members defining an undercut region for receipt of a catheter,
and

whersin said arm members are disposed 50 as o define a bent path fora
catheter threaded under each of said arm members from a first side to a second side
of said body.

2. The catheter strain relief clip as in claim 1, wherein said arm members
define a bant path of at least two angled segments from said first side to said second
side of said body.

3. The catheter strain relief clip as in claim 2, comprising at least three of said
arm members, wherein said bent path is defined to one side of outermost arm
members at said first side and said second side of said body.

4. The catheter strain refief clip as in claim 3, wherein said arm members are
oriented parallel to each other on said upper surface.

5. The catheter strain relief clip as in ¢laim 3, wherein at least two of said arm
members are oriented at non-parallel angles to each other on said upper surface such
that the change in direction of the bent path is also due to an angular skew between
angled arm members.

8. The catheter strain relief clip as in claim 8, wherein opposite outermost ones
of said arm members are oriented at a non-parallel angle on said upper surface so as
to create an increased angle portion of the bent path at said first side and said second
side of said body.

7. The catheter strain relief clip as in claim 1, wherein said arm members are
resiliently configured on said body and flex for insertion of the catheter into said
undercut region.

8. The catheter strain relief clip as in ¢laim 7, wherein said arm members
comprise a retention lip defined on an underside thereof.

9. The catheter strain relief clip as in claim 8, wherein said arm members
comprise a free front end and an inclined face from said front end to said retention lip.
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10. The catheter strain relief clip as in claim 1, further comprising a recess or
hole in said body at each of said undercut regions, wherein a catheter disposed
through said undercut regions can deflect vertically into said recess or hole,

11. The catheter strain relief clip as in claim 1, further comprising grooves
defined in said upper surface between each of said arm members, said grooves
defining a recessed channel for receipt of the catheter between the arm members.

12. The catheter strain relief clip as in claim 11, wherein each of said grooves
includes a delimiting wall at ends thereof adjacent a respective said arm member such
that each said arm member is flanked by said delimiting walls, said delimiting walls
generating a vertical deflection of the catheter from the grooves into the undercut
regions.

13. The catheter strain relief clip as in claim 12, further comprising a recess of
hole in said body at each of said undercut regions, wherein a catheter disposed
through said undercut regions can deflect vertically into said recess or hols.

14. The catheter strain relief clip as in claim 1, wherein said body comprises a
flat underside, and further comprising an adhesive on said flat underside for securing
said clip at a target location.

15. The catheter strain relief clip as in claim 1, further comprising an
attachment pad connected to an underside of said body for securing said clip ata

target iocation.
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