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DESCRIPTION

Field of the Disclosure

[0001] This disclosure is generally directed to medical tubing and, more specifically, to multi-
layered tubing having odor barrier properties suitable for use as catheter tubing for fecal
drainage systems, and a combination odor barrier tube and odor barrier collection bag.

Background

[0002] Examples of a catheter tube for a fecal drainage system are known from WO
2009/0458874 and US Patent No. 5,643,375. Catheter tubes for fecal drainage systems are
designed to facilitate flow of fecal matter, with the fecal matter typically draining into a collection
bag. A catheter tube can include a lubricious coating on an interior of the tube to facilitate
movement of fecal matter. By providing a multi-layer catheter tube with at least one odor
barrier layer, the catheter tube can reduce or eliminate exposure of the patient, caregivers,
and other persons in the vicinity of the patient to unpleasant odors. Also, because it is
desirable for rectal catheters to be retained in the rectal cavity for extended durations, it has
been found beneficial to provide rectal catheters with a transsphincteric region that is
collapsible in response to contraction of the patient's anal sphincter muscles, as described in
US Patent Nos. 7,147,627 and 7,722,583 . Silicone is a preferred material for the
transsphincteric region.

[0003] In providing a catheter tube extending between the transsphincteric region and a
collection bag, not only it is desirable to prevent odor transmission, but it is also desirable to
provide resistance to kinking of the catheter tube, because kinking can obstruct the flow of
fecal matter therethrough. Fecal drainage systems are frequently employed in combination
with enema, lavage, or other irrigation techniques to loosen stool in the rectum of a patient. As
a result, water or other liquid is likely to travel through the catheter tube with fecal matter. While
such liquid reduces the need to provide a lubricious surface on the interior of the catheter tube,
it is desirable for the exterior of the catheter tube to be lubricious, as this facilitates milking the
catheter tube to move waste material along the length of the catheter tube.

Summary of the Disclosure

[0004] The present invention and the scope thereof is defined by the appended claims. The
more generic description of the invention is provided for illustrative purposes only.
Embodiments not falling under these claims are for reference purposes only.

[0005] The catheter tubing for a fecal drainage system is made of at least two layers of
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different materials. The layers are preferably co-extruded, or one layer may be extruded and
one or more layers may be subsequently applied by extrusion over the first layer. Alternatively,
the layers may be formed as a generally flat laminate sheet that is rolled into a tubular shape,
then sealed along a seam, for example using sealing technology such as heat sealing, RF
sealing, adhesive sealing, or ultrasonic welding. In order to increase the catheter tube's
durability, a semi-rigid mesh or scrim material may be included as at least one of the layers of
the flat laminate sheet that is rolled into a cylinder.

[0006] Another desirable feature of a catheter tube for a fecal drainage system is minimal wall
thickness. The multi-layer odor barrier catheter tube of the present disclosure can be
manufactured with a total wall thickness in the range of about 0.254 mm (10 mil) to about
1.524 mm (60 mil), and preferably with a total wall thickness of 0.635 mm (25 mil). The total
wall thickness of 0.635 mm (25 mil) is preferable for all embodiments of the catheter tube
described herein, regardless of the arrangement of catheter tube layers and the total number
of layers.

[0007] The odor barrier layer or layers are made of nylon 669 or nylon 669 blended with
reactive rubber. The odor barrier layer is sandwiched between two layers of thermoplastic
elastomer (TPE). In another embodiment, a plurality of odor barrier layers may be alternately
sandwiched between a plurality of layers of TPE. In yet another embodiment, the odor barrier
layer is an intermediate layer of a plurality of layers of the catheter tube.

[0008] To prevent kinking of the catheter tube, which may adversely impact the catheter tube's
function, a low compression set thermoplastic elastomer is preferably used for each of catheter
tube's TPE layers. The inner TPE layer, which is thicker than the one or more outer TPE layers
and which makes up the bulk of the overall thickness of the catheter tube, preferably has a
thickness in a range of 0.304 mm to 0.608 mm (12 mil to 24 mil), and most preferably has a
thickness of 0.456 mm (18 mil). The outer TPE layer preferably has a thickness in the range of
0.127 mm to 0.203 mm (5 mil to 8 mil), and most preferably has a thickness of 0.152 mm (6
mil). The outer TPE layer may be formulated so as to exhibit high lubricity, i.e. a low coefficient
of friction. High lubricity of the outer TPE layer facilitates relative movement of a latex- or non-
latex-gloved hand along the exterior of the catheter tube when milking contents of the catheter
tube toward a collection bag in fluid communication with the interior of the catheter tube.

[0009] While lubricity of the inner TPE layer may also be desirable to promote or facilitate flow
of fecal matter through the catheter tube, it is found that there is typically sufficient liquid
content with the waste matter draining through the catheter tube such that the inner TPE layer
need not exhibit as high a lubricity as the outer TPE layer.

[0010] The odor barrier layer of the catheter tube of this embodiment preferably has a
thickness of 0.076 mm (3 mil) or less, most preferably 0.025 mm (1 mil), and the thickness of

the odor barrier is preferably less than 30% of the total tube wall thickness.

[0011] In an embodiment, not being part of the present invention, one or more layers of TPE
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may be sandwiched between two or more layers of odor barrier material such as nylon PA 669
or nylon PA 669 blended with a reactive rubber. In another embodiment, a TPE layer is an
intermediate layer of a plurality of layers of the catheter tube.

[0012] In this embodiment, the inner TPE layer, which also makes up the bulk of the overall
thickness of the catheter tube, preferably has a thickness in a range of 0.254 mm to 1.524 mm
(10 mil to 60 mil), and most preferably has a thickness of 0.604 mm (24 mil). Each of the outer
odor barrier layers preferably has a thickness in the range of 0.006 mm to 0.038 mm (0.25 mil
to 1.5 mil), and most preferably has a thickness of 0.013 mm (0.5 mil), such that the overall
thickness of the catheter tube is, most preferably, 0.635 mm (25 mil). While lubricity of the
inner nylon layer may be desirable to promote or facilitate flow of fecal matter through the
catheter tube, as before, there may be sufficient liquid content with the waste matter draining
through the catheter tube of this embodiment such that the inner nylon layer need not exhibit
as high a lubricity as the outer nylon layer.

[0013] A beneficial aspect of the catheter tube of embodiments of this disclosure is the ability
of the catheter tube to block unpleasant odors. However, if the collection bag into which the
catheter tube drains lacks odor barrier properties, unpleasant odors can escape the collection
bag, thereby negating the odor barrier benefits achieved by the odor barrier catheter tube of
this disclosure. It is therefore preferable that the odor barrier tube to drain into a collection bag
that itself has odor barrier walls.

Brief Description Of The Several Views Of The Drawing

[0014]

FIG. 1 is a perspective view of a first embodiment of a multi-layer odor barrier catheter tube of
the present disclosure;

FIG. 2 is an axial cross-sectional view, taken along lines 2-2 of FIG. 1;

FIG. 3 is an axial cross-sectional view, similar to FIG. 2, of a second embodiment of a multi-
layer odor barrier catheter tube of the present disclosure, wherein tie layers are provided
between the first and second layers, and between the second and third layers;

FIG. 4 is a perspective view of a heat-laminated film employed in a method of manufacture of a
multi-layer odor barrier catheter tube of the present disclosure;

FIG. 5 is a perspective view of the heat-laminated film of FIG. 4, rolled into a cylindrical shape
and sealed along a seam;

FIG. 6 is a perspective view of a heat-laminated film similar to that of FIG. 4, and including a
flexible scrim layer;

FIG. 7 is a perspective view of the heat-laminated film of FIG. 6, rolled into a cylindrical shape
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and sealed along a seam;

FIG. 8 is a front view of a combination of a multi-layer odor barrier catheter tube of the present
disclosure in combination with a drainable collection bag having odor barrier walls;

FIG. 9 is a front perspective view of a combination of a multi-layer odor barrier catheter tube of
the present disclosure in combination with a closed, single-use collection bag having odor
barrier walls;

FIG. 10 is a perspective view of a third embodiment of a multi-layer odor barrier catheter tube
of the present disclosure, including an outermost ethylene methyl acrylate (EMA) film
surrounding an outer thermoplastic elastomer layer, the EMA film serving as a silicone bonding
substrate;

FIG. 11 is a cross-sectional view, taken along lines 11-11 of FIG. 10;

FIG. 12 is a perspective view of another embodiment of a multi-layer odor barrier catheter
tube, which is not part of the present invention, wherein the interior and exterior layers
comprise an odor barrier material; and

FIG. 13 is a cross-sectional view, taken along lines 13-13 of FIG. 12.

Detailed Description of the Preferred Embodiments

[0015] With reference to FIGS. 1-2, in a first embodiment of a multi-layer odor barrier catheter
tube 10 of the present disclosure, the catheter tube 10 is connectable at a first end to a
patient-proximal internal section, and/or a trans-anal section of a rectal catheter (not shown).
The catheter tube 10 is also connectable at a second end to a waste collection bag or to a
disposal receptacle (e.g., a bedpan or toilet (not shown)). At least one layer of the multi-layer
catheter tube 10 is constructed of a material resistant to transmission of fecal and flatus
gasses. The material is nylon PA 669. EMS-Grivory's GRILON® BM 13 SBG is a suitable low-

modulus nylon, with its modulus of approximately 296 Kg/mm? (43 ksi) compared to typical

nylon PA8 with a modulus of about 689 kg/mm? (100 ksi). Another suitable material is nylon
PA669 blended with reactive rubber to reduce the modulus and set of the blend. For example,
nylon PA669 could be blended with Kraton® FG1924, LOTADER® 4720, or DuPont
Fusabond® 493. A suitable blend would be, for example, 75% EMS-Grivory GRILON® BM 13
SBG compounded with 25% LOTADER® 4720. In addition, one or more lubricants may be
added to the blend. These lubricants may include, for example, an amide wax (e.g.,
erucamide, oleamide, stearyl erucamide), an ester wax (e.g., esters of montanic acids), or
silicon oil preferably used at 0.05% to 0.5% loading to generate a low surface coefficient of
friction.

[0016] A first layer 12 of the catheter tube 10 defines the external surface 14 of the catheter
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tube 10. The first layer 12 is preferably comprised of one or more materials that possess a
relatively low coefficient of friction, most preferably less than 0.5, so as to reduce drag of the
catheter tube 10 against a patient's skin and against any items surrounding the patient, such
as a hospital gown, bed sheets, or a chair. The low coefficient of friction of the external surface
14 of the catheter tube 10 also facilitates "milking" the fecal matter down the length of the
catheter tube 10.

[0017] The material or materials defining the first layer 12 of the catheter tube 10 include a
thermoplastic elastomer (TPE), preferably having a thickness in the range of 0.101 mm to
0.203 mm (4 mil to 8 mil), and most preferably a thickness of 0.152 mm (6 mil). TPE exhibits
adequate lubricity, particularly TPE having a Shore A hardness of approximately 60. The
external surface 14 of the first layer 12 is preferably a surface that will receive inks such as
permanent or semi-permanent markers and retain such markings thereon without smudging or
wiping off. This will facilitate receiving instructions, patient data, collection bag change data,
dates of indwell or intended removal of the catheter tube, and other such indicia.

[0018] The intermediate layer 16 of the catheter tube 10 of the present invention is an odor
barrier film layer, which is nylon 669.

[0019] An inner layer 18 of the multi-layer catheter tube 10 of an embodiment of the present
disclosure preferably comprises TPE having a thickness in a range of 0.304 mm to 0.608 mm
(12 mil to 24 mil). The inner layer 18 most preferably has a thickness of 0.457 mm (18 mil).
The inner layer 18 is preferably the thickest layer of the catheter tube 10 and is formulated for
low compression-set, with high elasticity, as this is found to render the catheter tube 10 more
resistant to developing kinks, such as when folded in packaging material.

[0020] Depending on the compatibility of the materials of adjacent layers of the multi-layered
catheter tube 10, as shown in FIG. 3, a tie layer 22, such as DuPont Byne®, may be employed
between adjacent layers to improve adhesion of the adjacent layers to one another. However,
in a preferred embodiment of the present disclosure, the materials of adjacent layers of the
multi-layer catheter tube are compatible and do not require a tie layer be employed between
adjacent layers to improve adhesion of the adjacent layers to one another.

[0021] The multi-layer catheter tube 10 of the first embodiment of the present disclosure may
be manufactured by co-extrusion. In order to maximize tube softness and flexibility, it is
desirable that a catheter tube 10 of some embodiments of the present disclosure include a
single, thin odor barrier layer, preferably 0.025 mm (1 mil). In embodiments of the catheter
tube 10 with more than one odor barrier layer, the odor barrier layers preferably have a
thickness of 0.006 mm to 0.038 mm (0.25 mil to 1.5 mil).

[0022] Turning to FIGS. 4-5, as an alternative to co-extrusion, the layers of the catheter tube
10 may be formed into a flat or substantially flat heat-laminated film 24 and then rolled into a
cylinder. For example, in one embodiment of the present disclosure as illustrated in FIGS. 4-5,
two parallel edges 26, 28 are rolled toward one another, brought into register with one another,
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and sealed to one another, such as by heat sealing, RF sealing, adhesive sealing, or ultrasonic
welding, to form a cylinder, with the first layer 12 of the film 24 defining an external surface 14
of the cylinder and the third layer 18 defining an internal surface 20 of the cylinder. A leading
end 30 and a trailing end 32 of the heat-laminated film 24 are left open, forming first and
second ends 34, 36 of the catheter tube 10. Optionally, tie layers (represented by broken lines
in FIG. 4) may be provided to enhance bonding between the inner layer 18 and intermediate
odor barrier layer 16, and/or between the intermediate layer 16 and the outer layer 12. The
first, second, and intermediate layers 12, 18, 16 of the catheter tube 10 are preferably clear or
translucent. The sealed edge or seam 38 may be visible and can advantageously provide a
medical caregiver with a visible indicator of any kinking or twisting of the catheter tube.

[0023] The total cumulative wall thickness of the multi-layer catheter tube 10 is preferably in
the range of about 0.254 mm to about 1.016 mm (10 mil to about 40 mil), and more preferably
in a range of about 0.635 mm to about 0.889 mm (25 mil to about 35 mil), with the thickness of
the odor barrier layer preferably making up less than about 30% of the total wall thickness of
the catheter tube 10.

[0024] Adjustments may be made to process conditions under which the layers of the multi-
layer catheter tube of the present disclosure are co-extruded or heat laminated to reduce the
coefficient of friction of one or more of the layers.

[0025] In another embodiment, shown in FIGS. 6-7, in order to provide reinforcement and
avoid kinking or twisting of a catheter tube 40, a mesh or flexible scrim layer 42 may be
included as an additional layer intermediate the first layer 12 and intermediate layer 18 of the
multi-layer catheter tube 40. The scrim layer 42, if provided, can serve to provide the catheter
tube 40 with shape memory, permitting the catheter tube 40 to collapse and recover to its
cylindrical shape without any permanent deformation. Materials other than a scrim layer 42
may be used instead of or in addition to the scrim layer 42 to enhance structural integrity of the
catheter tube 40, such as polymeric materials.

[0026] The material(s) forming the internal and/or external surfaces of the multi-layer catheter
tube of the present disclosure preferably facilitate attachment and assembly of the catheter
tube to peripheral components of fecal drainage and management systems, such as the Bowel
Management System available from Hollister Incorporated of Libertyville, lllinois. As such
systems are intended for long-duration use, on the order of about twenty-nine days, it is
advantageous to employ materials that will easily form a reliable bond, by adhesive and/or
heat, between the catheter tube 10 and the peripheral components, such as internal or
external silicone balloons, catheter connections (e.g., a collection bag or a catheter tube
extension), plastic or metal ports (e.g., ports for providing endoscope access or for sampling
fecal matter directly from the catheter tube) for the entire duration of use of the catheter tube
10.

[0027] As noted above, the advantages achieved by the odor barrier properties of the catheter
tubes of the present disclosure would be negated, or significantly diminished, if fecal or flatus
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gasses could be transmitted through one or more walls of a collection bag 44 (see FIG. 8) to
which the catheter tube 10 is connected. It is therefore desirable to use the multi-layer odor
barrier catheter tube 10 in combination with a collection bag 44 having odor barrier walls. For
example, each of the walls of the collection bag may include a barrier layer film such as the
one disclosed in U.S. Patent No. 7,270,860.

[0028] Turning to FIG. 8, the odor barrier collection bag may be a drainable collection bag 44,
having a drainage tube 46 with a drainage tube stopper 48 and a cap 50 for capping a catheter
tube connection port 52. Alternately, as illustrated in FIG. 9, the odor barrier collection bag may
be a so-called "closed" collection bag 54. A closed collection bag 54 is intended for single use,
and preferably includes an integral vent 56 with a deodorizing filter 58.

[0029] Turning to FIGS. 10 and 11, an alternate embodiment of a catheter tube is illustrated in
which the outer TPE layer 12 of the catheter tube 10 has an ethylene methyl acrylate (EMA)
film 68 bonded, such as by heat sealing, to at least the portion of the exterior thereof that is
received in the silicone transsphincteric region 60. EMA film 68 bonds to silicone more readily
than TPE. EMA film also exhibits high lubricity, thereby eliminating the need to formulate the
outer TPE layer 12 in a manner that increases that layer's lubricity, or eliminating the need to
add a lubricious coating, such as Parylene, to the exterior of the catheter tube 10.

[0030] Turning to FIG. 12, in another embodiment not being part of the present invention, an
intermediate layer 16 comprising TPE may be sandwiched between a first layer 12 and an
inner layer 18, both comprising an odor barrier material such as nylon PA 669 or nylon PA 669
blended with a reactive rubber. A beneficial aspect of this embodiment is that by sandwiching
the intermediate layer 16 of TPE between the odor barrier layers 12, 13, difficulties of bonding
TPE to silicone device components to which the multi-layer tubing 10 is attached may be
avoided due to the compatibility of the nylon odor barrier material and silicone.

[0031] The TPE layer 16, which makes up the bulk of the overall thickness of the catheter tube
10 of this embodiment, preferably has a thickness in a range of 0.508 mm to 1.016 mm (20 mil
to 40 mil), and most preferably has a thickness of 0.609 mm (24 mil). Each of the outer odor
barrier layers 12, 18 preferably has a thickness in the range of 0.006 mm to 0.038 mm (0.25
mil to 1.5 mil), and most preferably has a thickness of 0.0012 mm (0.5 mil), such that the
overall thickness of the catheter tube is, most preferably, 0.635 mm (25 mil). Furthermore,
while lubricity of the inner nylon layer 18 may be desirable to promote or facilitate flow of fecal
matter through the catheter tube 10, there may be sufficient liquid content with the waste
matter draining through the catheter tube 10 of this embodiment such that the inner nylon layer
18 need not exhibit as high a lubricity as the outer nylon layer 12. In another embodiment of
the present disclosure, the inner layer may be hydrophobic.

[0032] In each of the foregoing embodiments of the present disclosure, the TPE material may
include or may be substituted by thermoplastic polyurethane (TPU), styrene-butadiene
copolymer (SBC), thermoplastic vulcanisate (TPV), ethylene propylene diene monomer
(EPDM), or any other suitable copolymer or blend.
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Patentkrav

1. Kateterslange (10) til faekalt dreensystem, hvilken kateterslange omfatter:

et ferste lag (12), der indbefatter en termoplastisk elastomer,

et andet lag (18), der indbefatter en termoplastisk elastomer; og

et filmlag (16) mellem det farste lag (12) og det andet lag (18), idet filmlaget indbefatter

et lugtbarrieremateriale, som er nylon 669.

2. Kateterslange ifalge krav 1, hvor det ferste lag (12) definerer en indvendig flade af

kateterslangen og er det tykkeste lag af kateterslangen.

3. Kateterslange ifalge krav 2, hvor filmlaget (16) mellem det farste lag (12) og det andet
lag (18) er det tyndeste lag af kateterslangen.

4. Kateterslange ifelge krav 1, hvor filmlaget (16) mellem det farste lag og det andet lag

er nylon 669, der er blandet med en reaktiv gummi.

5. Kateterslange ifglge krav 4, hvor nylon 669, der er blandet med en reaktiv. gummi,

endvidere omfatter ét eller flere smaremidler.

6. Kateterslange ifelge krav 1, der endvidere omfatter et fierde lag, som er bundet
omkring mindst en del af et ydre af det andet lag (18), idet det fjerde lag indbefatter en
ethylen-methylacrylat-(EMA)-film.

7. Kateterslange til et faekalt draensystem ifalge krav 1, hvilken kateterslange omfatter
mindst ét af det feorste og det andet lag, der indbefatter det termoplastiske
elastomermateriale, som indbefatter ethylen-methylacrylat-(EMA)-film, termoplastisk
polyurethan (TPU), styren-butadien-copolymer (SBC), termoplastisk vulkanisat (TPV)
eller ethylenpropylendienmonomer (EPDM).
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DRAWINGS
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