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Urinary Catheter with Porous Tip Region

The present application claims the benefit of and priority to U.S.
Provisional Patent Application No. 63/179,887, filed April 26, 2022, which is
hereby incorporated herein by reference.
5 Field of the Disclosure

[0001] This disclosure relates generally to urinary catheters that include

shafts having porous insertion end portions. More particularly, this disclosure

relates to intermittent urinary catheters wherein the proximal insertion end portions

of the catheter shafts include open-cell porous structures, which may be flexible,
10  compressible, deformable and/or elastic.

Background

[0002] Intermittent urinary catheters include a catheter shaft having a

proximal insertion end portion that is inserted through the urethra and into the

bladder. Once in the bladder, the urine enters the catheter through one or more
15  discrete drainage holes or eyes that extend through the wall of the catheter shaft

to the drainage lumen of the shaft. The urine enters into the drainage hole(s),

drains through a drainage lumen of the catheter and is discharged out of a distal

drainage opening in the distal end portion of the catheter shaft.

[0003] There remains a need for catheters with improved drainage elements.
20 Summary
[0004] In one aspect a urinary catheter includes a catheter shaft having a

proximal insertion end portion and a distal end portion. The proximal insertion end
portion includes a tip region, wherein at least a section of the tip region comprises
an open-cell porous structure.

25 Brief Description of the Drawings

[0005] Fig. 1 is a side elevational view of one embodiment of a urinary
catheter in accordance with the present disclosure;

[0006] Fig. 2 is a perspective view of the proximal insertion end portion of the
catheter shown in Fig. 1;

30 [0007] Fig. 3 is a front end elevational view of the catheter shown in Fig. 1;
[0008] Fig. 4 is a cross-sectional view of the proximal end portion of the
urinary catheter shown Fig. 1;

[0009] Fig. 5 is a cross-sectional view of the urinary catheter of Fig. 1,

showing another embodiment of the terminal proximal tip;
1
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[00010] Fig. 6 is a cross-sectional view of the urinary catheter of Fig. 1,
showing another embodiment of the terminal proximal tip;
[00011] Fig. 7 is a cross-sectional view of the urinary catheter of Fig. 1,
showing another embodiment of the terminal proximal tip;

5 [00012] Fig. 8 is a side elevational view of another embodiment of a urinary
catheter in accordance with the present disclosure;
[00013] Fig. 9 is a perspective cross-sectional view of the urinary catheter
taken along lines 9,10 of Fig. 8, showing the porous region; and
[00014] Fig. 10 is a perspective cross-sectional view of the urinary catheter

10 taken along lines 9,10 of Fig. 8, showing an alternative embodiment of the porous

region.

Detailed Description of the Embodiments.

[00015] Fig. 1 illustrates one embodiment of a catheter 10 that includes an
elongated catheter shaft 12 having a proximal insertion end portion 14 and a distal
15 end portion 16. Proximal insertion end portion 14 includes a tip region 18 that is
suitable for insertion into the urethra. The tip region 18, optionally, may include
discrete draining holes or eyes 20 for receiving urine therethrough and into an
internal conduit or drainage lumen of catheter shaft 12. Alternatively, the tip
region 18 does not include discrete drainage holes or eyes that extend through
20 the wall of the catheter shaft 12 from the outer surface to the drainage lumen of
the shaft 12. The tip region 18 of proximal insertion end portion 14 includes a
terminal proximal tip 22. Distal end portion 16 may include a distal opening that is
in fluid communication with a drainage member 24, such as a funnel, for fluidly
connecting catheter 10 to a collection container, such as a collection bag, or for
25 directing urine to a waste receptacle, such as a toilet.
[00016] Referring to Figs. 1-4, at least a section of the tip region 18 may be
made from an open-cell porous structure 26. In the illustrated embodiment, the
terminal proximal tip 22 is defined by the open-cell porous structure 26. The
open-cell porous structure includes a plurality of interconnected cells or pores. In
30 one embodiment, the open-cell porous structure 26 is made of soft or very soft,
porous or spongy polymer material. Alternatively, the open-cell porous structure
26 may be relatively stiff. The open-cell porous structure 26 may also be
deformable, compressible, viscoelastic and/or elastic. In one embodiment, the

open-cell porous structure 26 may have a shore hardness of less than 30 shore.
2
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For example, the shore hardness may be between about 15 shore and about 30
shore, or less than 15 shore.

[00017] Additionally, several of the pores or cells of the open-cell porous
structure 26 are interconnected, which allows for drainage of urine from the
bladder through the open-cell porous structure 26 into the drainage lumen of the
catheter tube. The open-cell porous structure 26 may also have an infinity to soak
up liquids, such as urine or antimicrobial solutions. The size and number of pores
can be selected to have a desired urine flow therethrough and to allow urine flow
to continue even in the event that some of the pores become blocked. In one
alternative, pores of the open-cell porous structure 26 may have a size between
about 10 um and about 100 um. In some alternative embodiments,
interconnected pores may a variety of sizes up to 1000 um. This provides for
optionally allowing the catheter shaft 12 to not have discrete relatively large
eyelets/drainage holes that extend through the wall of the catheter tube from the
outer surface to the drainage lumen.

[00018] The open-cell porous structure 26 may have a sponge-like structure.
The open-cell porous structure may be made from a foamed polymer. In an
alternative, the structure 26 may be made from sintered polymer particles.
Additionally, the open-cell porous structure 26 may be reticulated. The open-
celled porous structure may also have a density of less than 0.2/cm®. The open-
cell porous structure may be made from polyurethane, PTFE, PVA, PE, graphene,
silicones etc. and/or composites of polymers, and hydrophilic polymers.

[00019] The open-cell porous structure 26 may also have low frictional
interfacial properties. Additionally, the open-cell porous structure can have
hydrophilic or hydrophobic characteristics. Such characteristics may be an
integral part of the material of the porous structure or may be imparted by a
coating applied to the structure. In the embodiment of applying a coating to the
porous structure 26, blockage of the porous by the coating is avoided by applying
a positive pressure from inside of the porous structure 26 during the coating
process and, optionally, during any subsequent cure/drying process. For
example, when the catheter shaft 12 includes a lubricous hydrophilic coating,
during the process of coating the catheter shaft 12, a positive pressure can be
applied from inside the catheter lumen or the porous structure 26 to prevent the
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hydrophilic coating from blocking the pores. In one embodiment, the porous
structure 26 has a coefficient of friction of less than or equal to 0.01.
[00020] The porous structure 26, optionally, can be coated or impregnated
with anti-microbial materials e.g., anti-microbial metals (Silver, Copper) or

5 biocompatible metals (ex. Ag0 or TiO2), encapsulated or impregnated citric acid,
hypochlorous acid, Hydrogen peroxide, quaternary ammonium compound etc.
[00021] Referring back to Figs. 1-4, the terminal proximal tip 22 defined by the
porous structure 26 can be in an integral part of the catheter shaft 12 or can be
attached to the catheter shaft 12 by any suitable joining method, such as glue,

10 melting, spin welding, etc. In the illustrated embodiment, the terminal tip 22
defined by the porous structure 26 has a generally torus, toroidal, ring or doughnut
shape. In this embodiment, the terminal tip 22 has a central hole or orifice 28 that
that is in communication with the drainage lumen 30 (Fig. 4) of the catheter shaft
12. The central hole 28 may be coaxial with the drainage lumen 30 of the catheter

15 shaft 12. The central hole 28 is sufficient to allow efficient urine drainage from the
bladder into the drainage lumen 30 of the catheter shaft 12. In one embodiment,
the central hole 28 may have a dimension, such as a diameter, that is greater than
or equal to about 1 mm. In another embodiment the dimension of the central hole
28 may be greater than or equal to about 2 mm. Furthermore, the axial length “B”

20  of the terminal proximal tip 22 defined by the structure may be between 1 mm and
40 mm.

[00022] Referring to Fig. 4, the terminal proximal tip 22 of the catheter shaft
12 has a dimension “D” in a plane perpendicular to the longitudinal axis “A” of the
catheter shaft 12 that is large than a diameter “C” of a remaining portion of the

25 catheter shaft 12. In other words, the terminal proximal tip 22 of the catheter shaft
12 has a cross-sectional dimension in a plane perpendicular to the longitudinal
axis “A” of the catheter shaft 12 that is larger than a diameter of a remaining
portion of the catheter shaft. Alternatively, or in addition to, the terminal proximal
tip 22 of the catheter shaft 12 has a portion or lip 32 that extends in a radial

30 direction beyond an outer surface 34 of an immediately adjacent distal segment of
the catheter shaft 12. The flexibility and/or low coefficient of friction of the porous
structure 26 of the terminal proximal tip 22 assists in allowing the tip to easily

guide through varying urethra surface obstacles.
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[00023] Figs. 5-7 illustrate different embodiments of ring-shaped terminal
proximal tips 22a-22¢ made from an open-cell porous structure. Each of these
tips 22a-22c¢ have a central opening 28a-28c¢ for draining urine. Fig. 5 illustrates a
terminal proximal tip 22a defined by the open-celled porous structure that has a
cross-sectional profile in a plane parallel to the longitudinal axis “A” of the catheter
shaft 12, wherein the cross-sectional profile has a polygonal shape. In the
illustrated embodiment, the polygonal shape of the cross-sectional profile is
trapezoidal. Furthermore, the terminal proximal tip 22a includes a base 36 and a
top 38, wherein the base is adjoined to the catheter shaft 12. The widest
dimension of the base 36 in a radial direction is wider than the widest dimension
of the top 38 in a radial direction. Turning to Fig. 6, the terminal proximal tip 22b
defined by the open-celled porous structure has a cross-sectional profile in a
plane parallel to the longitudinal axis “A” of the catheter shaft 12, wherein cross-
sectional profile has a stilted arch shape. In Fig. 7, the cross-sectional profile of
the terminal proximal tip 22c is trapezoidal, wherein the widest dimension of the
top 38c¢ in a radial direction is wider than the widest dimension of the base 36¢ in
a radial direction.

[00024] Figs. 8-10 illustrate other embodiments of catheters 110 in
accordance with the present disclosure. In these embodiments, a section 114 of
the tip region 118 of the catheter shaft 112 comprises an open-celled porous
structure/region 126 having the same characteristics and features as described
above with respect to open-celled porous structure 26. The open-celled porous
structure 126 is in fluid communication with the drainage lumen of the catheter
shaft 112. In some embodiments, the tip region 118 includes an open terminal
proximal tip 122. Alternatively, the terminal proximal tip 122 may be closed. The
open-celled porous structure 126 may extend distally from the terminal proximal
tip 122. In an alternative, the open-celled porous structure 126 may be spaced a
distance “E” of about 1 mm to about 40 mm from the terminal proximal tip 122.
[00025] The opened celled porous structure 126 has a length perpendicular to
the longitudinal axis of the catheter shaft 112, wherein the length is between
about 3 mm and about 5 mm. The opened celled porous structure 126 may
extend circumferentially around the catheter shaft 112. In other embodiments, the
opened celled porous structure 126 may include interrupted section that are

spaced about the catheter shaft 112. As shown in Fig. 9, the open-celled porous
5
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structure 126 may have a central hole 128 that is in communication with the
drainage lumen of the catheter shaft 112. The central hole 128 may be coaxial
with the drainage lumen and may have a larger or smaller diameter than the
drainage lumen. Alternatively, the open-cell porous structure 126 may be a

5 continuous structure spanning or covering the drainage lumen, as shown in Fig.
10.
[00026] The catheter 110, optionally may include discrete drainage eyes 120
extending through the wall of the catheter shaft 112, wherein in the eyes 120 are
in a proximal and/or distal location from the open-celled porous structure 126.

10 [00027] It should be understood that various changes and modifications to the

presently preferred embodiments described herein will be apparent to those
skilled in the art. Such changes and modification can be made without departing

from the spirit and scope of the invention disclosed herein.
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Claims

1. A urinary catheter, comprising:
a catheter shaft having a proximal insertion end portion and a distal

end portion; and

5 the proximal insertion end portion including a tip region, wherein at
least a section of the tip region comprises an open-cell porous structure.
2. The urinary catheter of claim 1, wherein the open-cell porous structure
defines a terminal proximal tip of the catheter shaft.
3. The urinary catheter of claim 2, wherein the terminal proximal tip

10 defined by the open-cell porous structure includes an central opening coaxial
and in fluid communication with a drainage lumen of the catheter shaft.

4, The urinary catheter of any one of claims 2 and 3, wherein the terminal
proximal tip defined by the open-cell porous structure has a generally torus or
toroidal shape.

15 5. The urinary catheter of any one of claims 2 and 3, wherein the terminal
proximal tip defined by the open-cell porous structure has a cross-sectional
profile in a plane parallel to a longitudinal axis of the catheter shaft, wherein
the cross-sectional profile has a polygonal shape.

6. The urinary catheter of claim 5, wherein the polygonal shape of the

20  cross-sectional profile is trapezoidal.

7. The urinary catheter of any one of claims 2-6, wherein the terminal
proximal tip includes a base and a top, wherein a widest dimension of the
base is wider than a widest dimension of the top.

8. The urinary catheter of any one of claims 2-6, wherein the terminal

25  proximal tip includes a base and a top, wherein a widest dimension of the top
is wider than a widest dimension of the base.

9. The urinary catheter of any one of claims 2 and 3, wherein the terminal
proximal tip defined by the open-cell porous structure has a cross-sectional
profile in a plane parallel to a longitudinal axis of the catheter shaft, wherein

30 cross-sectional profile has a stilted arch shape.

10. The urinary catheter of any one of claims 2-9, wherein the terminal
proximal tip of the catheter shaft has a cross-sectional dimension in a plane
perpendicular to the longitudinal axis of the catheter shaft that is larger than a

diameter of a remaining portion of the catheter shaft.
7
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11. The urinary catheter of any one of claims 2-9, wherein the terminal
proximal tip of the catheter shaft has a portion that extends in a radial
direction beyond an outer surface of an immediately adjacent segment of the
catheter shaft.

12. The urinary catheter of claim 1, wherein the catheter shaft includes a
drainage lumen and the section of the tip region comprising the open-cell
porous structure is in communication with the drainage lumen.

13.  The urinary catheter of claim 12, wherein the proximal tip region
includes a terminal proximal tip.

14. The urinary catheter of claim 13, wherein the terminal proximal tip is
closed.

15. The urinary catheter of any one of claims 13-14, wherein the open-cell
porous structure extends distally from the terminal proximal tip.

16. The urinary catheter of any one of claims 13-14, wherein the open-cell
porous structure is spaced about 1 mm to about 40 mm from the terminal
proximal tip.

17. The urinary catheter of any one of claims 12-16, wherein the open-cell
porous structure has a length perpendicular to a longitudinal axis of the
catheter shaft, wherein the length is between about 3 mm and about 5 mm.
18.  The urinary catheter of any one of claims 12-17, wherein in the open-
cell porous structure extends circumferentially around the catheter shaft.

19. The urinary catheter of any one of claims 12-18, wherein the proximal
insertion end portion does not include discrete drainage eyes that extend
through a wall of the catheter shatft.

20. The urinary catheter of any one of claims 1-19, wherein the open-cell
porous structure comprises a foamed polymer.

21. The urinary catheter of any one of claims 1-20, wherein the open-cell
porous structure comprises a sintered polymer particles.

22. The urinary catheter of any one of claims 1-21, wherein the open-cell
porous structure comprising cells having a size between 10 um and 100 um.
23.  The urinary catheter of any one of claims 1-22, wherein the open-cell
porous structure is deformable, compressible and/or flexible.

24, The urinary catheter of any one of claims 1-23, wherein the open-cell

porous structure is elastic.
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