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Description

[0001] The presentinvention relates to a medical cath-
eter, its applications for tubefeeding and method of man-
ufacture.

[0002] Nasogastric tubes are medical catheters insert-
ed into the gastro intestinal tract to deliver substances
directly into the stomach or into the duodenum, toremove
substances from the stomach or as a means of testing
stomach function or contents.

[0003] The mostcommon aim for inserting a nasogas-
tric tube into the gastro intestinal tract is to deliver tube
feedings to a patient who is unable to eat. Patients who
may need a nasogastric tube for feedings include pa-
tients in a coma, premature babies, and other patients.
Tubefeeding allows providing directly into the lumen an
elemental or semi-elemental liquid diet to patients who
cannot eat normally. Said liquid diet is usually calories-
rich and balanced in vitamins and trace elements and is
therefore easily absorbed in the gastro-intestinal tract.
[0004] Other substances that are delivered through a
nasogastric tube may include medications to neutralize
swallowed poisons.

[0005] Another aim for inserting a nasogastric tube in
the gastro intestinal tract is to remove substances from
the stomach. A nasogastric tube is for example used to
empty the stomach when accidental poisoning or drug
overdose has occurred.

[0006] After use, the nasogastric tube is taken out of
the body and discarded.

[0007] Nasogastric tubes are made of various materi-
als. including polypropylene, latex , silicone, and poly-
urethane.

[0008] Nasogastric tubes are flexible tubing about 60
- 100 cm long with multiple drainage holes at the distal
end. A simple nasogastric tube is the Levin tube, which
has a single lumen and multiple distal holes ("eyes").
[0009] The catheter is usually pushed through a pa-
tient’s nostril, past the pharynx and down the esophagus
into a patient’s stomach, or beyond the stomach into the
duodenum. The upper gastrointestinal tract (gastric se-
cretions and biliary-pancreatic) is therefore allowed to
rest (gastric and biliary-pancreatic secretions). Because
of this endoluminal provision of the diet, the use of a
catheter ensures the trophicity of the gastrointestinal mu-
cosa which is necessary for the defense the human body
against infections.

[0010] Often, upon withdrawal of a guidewire which is
inserted in the lumen of the tube for keeping straight the
tube during its introduction by the mouth or the nose into
the esophagus, the distal end takes the shape of a helix,
like a basic corkscrew. The helix helps maintaining the
catheter in place.

[0011] However the tubes usually easily go back into
the stomach, either spontaneously or upon the withdraw-
al of the endoscope, when the catheter is placed with the
help of an endoscope.

[0012] To prevent these disadvantages, it is often pro-
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posed to secure the tubing with an adhesive tape. After
correct positioning of the catheter has been obtained, the
catheter is secured to the nose with a piece of plastic
tape or a dressing to hold the catheter to the nose so that
it will not slip in or out. It is necessary each time to stick
the tape to different places of the nose or the face.
[0013] Although the use of an adhesive tape makes it
possible to hold the catheter, the adhesive tape provides
discomfort in addition to discomfort provided by the cath-
eter. Research is therefore still going on into better tube
feeding.

[0014] Itis an object of the present invention to elimi-
nate or at least to substantially mitigate said drawbacks
of existing methods of tube feeding. It is a further object
of the present invention to make minimal changes to ex-
isting catheters for tube feeding for minimizing costs.
[0015] Now the applicant has designed catheters
which are efficient as regards fixation of the catheter to
avoid slipping in or out. Furthermore the new catheters
avoid using adhesive tapes for securing the device and
are pretty similar to existing devices.

[0016] A subject of the present application is therefore
a catheter for tube feeding comprising an elongated tube
having a lumen, a proximal end and a distal end, said
elongated tube being provided with multiple distal holes,
characterized in that a loop is provided at the distal end.
[0017] The catheter may be integral and the multiple
distal holes are therefore provided in the tube. Preferably
the multiple distal holes are provided on a distal piece
fixed at the distal end of the tube, made of the same or
of a different material. The diameter of the distal piece is
usually larger than the diameter of the tube.

[0018] The loop may be integral with the catheter. For
example an above-mentioned distal piece is provided
with the loop.

[0019] Preferably, theloopisaseparate device. There-
fore the choice of a specific material for the loop is inde-
pendent of the material(s) of the catheter.

[0020] Under preferred conditions for implementing
the invention, distal holes of a conventional catheter are
used for fixation of a separate loop to the distal end of
the catheter.

[0021] The loop may pass through specific distal holes
which are not in fluid communication with the lumen of
the catheter. However, more particularly a subject of the
present invention is an above catheter wherein the loop
passes through distal holes in fluid communication with
the lumen of the catheter.

[0022] In other preferential conditions, the loop is a
separate device and is essentially made of biodegrada-
ble (absorbable) material. For example the loop is made
of thread conventionally used for surgical suture. In such
a case the loop disintegrates within a few days. The na-
ture and size of preferred loops are for example selected
such as a loop disintegrates and releases the catheter
for tube feeding between 2 and 10 days, preferably be-
tween 3 and 6 days after clamping. The section, partic-
ularly the diameter of the material used for manufacturing
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the loop influences the time of release. It should be noted
that the catheter may be released according to a second
mechanism.

[0023] "Essentially made of biodegradable material"
means that more than 80%, preferably more than 90%,
most preferably more than 95% of the material of the loop
is made of biodegradable material. In view of the result
of releasing the catheter, the man skilled in the art how-
ever understands a similar result is obtained if the loop
is essentially made of non-absorbable material but com-
prises a short piece of absorbable material.

[0024] Non-absorbable sutures are for example made
of special silk or synthetics such as polypropylene, pol-
yester or nylon. In such a case the time of release of the
catheter

[0025] Absorbable suture materials include the catgut
but synthetics such as polyglycolic acid, polylactic acid,
polydioxanone, and caprolactone are preferred. They are
broken down by different mechanisms including hydrol-
ysis and proteolytic enzymatic degradation.

[0026] A loop made of absorbable suture material will
hold the catheter long enough, but will disintegrate so
that the catheter is released. It should be noted that the
catheter may be released according to a second mech-
anism as will be explained thereafter.

[0027] Afurtherobject of the presentinvention is there-
fore a kit comprising a conventional catheter for tube
feeding and suture material, (said suture material being
usable for making a loop attached to the catheter by a
distal hole). To this aim the suture material may be pro-
vided with a needle for helping passing through the holes.
A needle also allows piercing the distal end of a catheter
for providing further distal holes. The conventional cath-
eter for tube feeding and the suture material are prefer-
ably sterile packed in the same sealed bag.

[0028] A subject of the invention is also a preparation
process for manufacturing a catheter for tube feeding of
the invention by a method comprising providing a distal
end of a hollow catheter having distal holes with a loop.
[0029] The distal holes may be made by the manufac-
turer, but in preferential conditions of implementation of
the invention, a conventional catheter for tube feeding
having distal holes is used as starting material. Prefera-
bly, a conventional catheter for tube feeding having distal
holes is used and a thread is passed through distal holes
is closed to form a loop.

[0030] In other preferential conditions of implementa-
tion of the invention, absorbable suture material is used
for manufacturing the loop.

[0031] In still other preferential conditions of imple-
mentation of the invention, a distal piece provided with a
loop is fixed to a catheter for tube feeding. Preferably the
loop is not integral with the distal piece.

[0032] A catheter for tube feeding according to the in-
vention can be used as follows.

[0033] A first general way consists in conventionally
pushing the catheter through a patient’s nostril, past the
pharynx and down the oesophagus into a patient’s stom-
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ach, or beyond the stomach into the duodenum for setting
the distal end of the catheter at the desired place. A
guidewire inserted into a lumen of the catheter may be
used. Using an endoscope, a conventional clip (also
named endoclip or hemoclip) used for example for hae-
mostasis is provided via the operating lumen of the en-
doscope such that the loop is placed between the jaws
of the clip. The clip is then allowed to close and grasp
the gastrointestinal mucosa, thus attaching the catheter
to the stomach or intestine. For example a Resolution
clip ® of Boston Scientific, USA, 235cm long is used
through a 2,8mm diameter operating channel of an en-
doscope.

[0034] Hemoclips are available in multiple sizes and
generally can be rotated or reopened while being de-
ployed through an endoscope. Hemoclips are for exam-
ple produced as disposable hemoclips by Olympus Corp.
(QuickClip2® for example) or Boston Scientific Inc. (Res-
olution clip 235cm long for example) Their maximum
opening width is usually 7-15 mm, preferably 8-12 mm.
[0035] A second general way consists in pushing the
catheter and the endoscope simultaneously. To this aim,
a clip is passed through the channel of the endoscope
unto the distal end of the endoscope such that the jaws
of the clip extend open at the said distal end. The loop
is placed between the jaws of the clip. The catheter and
the endoscope are therefore allowed to simultaneously
be pushed into the gastro intestinal tract to reach the
place where the loop and therefore the catheter are to
be attached. As above, the clip is then allowed to close
and grasp the gastrointestinal mucosa, thus attaching
the catheter to the stomach or intestine. With the view of
drawing the catheter, the clip is preferably closed during
the progression of the devices in the gastro intestinal
tract and reopened for later attachment to part of the gas-
trointestinal mucosa.

[0036] The clip spontaneously drops within a few days,
and is removed by natural means with the feces in the
following days. Necrosis of the gastrointestinal mucosa
happens at the place of attachment of the clip and the
clip drops. This is the sole mechanism of release of the
catheter if a non-absorbable suture is used. If an absorb-
able suture material is used, the time of release will be
determined by the mechanism providing the quickest re-
lease.

[0037] The use of a clip, passed in the channel of an
endoscope, facilitates installation of the catheter, without
requiring X-ray apparatus.

[0038] Afurtherobjectofthe presentinvention is there-
fore a kit comprising

- a catheter for tube feeding provided with a loop ac-
cording to the invention,

- aclip with a size suitable for introduction in an oper-
ating lumen of a gastro intestinal endoscope.

[0039] Also a further object of the present invention is
a kit comprising
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- a conventional catheter for tube feeding provided
with distal holes,

- suture material, (said suture material being usable
for making a loop attached to the catheter by a distal
hole),

- aclip with a size suitable for introduction in an oper-
ating lumen of a gastro intestinal endoscope.

[0040] After use, the nasogastric tube is taken out of
the body and discarded. This is why the catheter must
be released. Accordingly, the released is provided either
by necrosis of the mucosa at the place where the clip is
attached, or because the loop breaks, because it is all or
partly made of absorbable material or equivalent.

[0041] Another object of the present invention is a
method for preparing a patient for tubefeeding compris-

ing

- providing a catheter for tube feeding provided with
a loop according to the invention

- attaching the catheter to part of the gastrointestinal
mucosa of a patient by the loop.

[0042] Under preferred conditions for implementing
the method, the loop is attached to part of the gastroin-
testinal mucosa by a clip. The maximum opening width
ofaclip usedis preferably 7-15 mm, particularly 8-12 mm.
[0043] Of course the catheters and the components of
the kits for tube feeding of the invention are preferably
sterile before human or veterinary use.

[0044] It should be noted that in the present applica-
tion, in a standard fashion the indefinite article "a" must
be considered as a generic plural (meaning "at least one"
or also "one or more"), except when the context indicates
the contrary (1 or "one only"). Thus, for example, when
the specification provides that a catheter for tube feeding
is provided with a loop, this refers to the provision of one
or more loops.

[0045] Preferred conditions forimplementing the cath-
eter for tube feeding of the invention described above
also apply to the other subjects of the invention including
their process of manufacture.

[0046] The following examples illustrate the present
invention.

FIG. 1, 2 and 3 represent a catheter for tube feeding
of the invention seen from above.

Figure 4 is an elevation view of a clip (also named
endoclip or hemoclip) used for haemostasis.

Figure 5 is an elevation view of a hemoclip deployed
through an endoscope

Figure 6 represents a catheter for tube feeding of
the invention fixed to a gastro intestinal mucosa.

[0047] Figure 1representsacatheter 1 fortubefeeding
comprising an elongated tube 2 having a proximal end 3
and a distal end 4. Said elongated tube 2 is provided with
a lumen and multiple distal holes 5. A loop 6 made of
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biodegradable thread for surgical suture is provided at
the distal end. The multiple distal holes 5 are provided
on a distal piece 7 fixed at the distal end 4 of the tube.
The diameter of the distal piece is larger than the diam-
eter ofthe tube. A conventional catheter 1 for tube feeding
has been used and provided with the loop 6 by a surgeon.
[0048] Figure 2 represents a similar catheter 1 for tube
feeding wherein the catheter 1 is integral at the distal end
4 and the multiple distal holes 5 are therefore provided
in the tube 2.

[0049] Figure 3 represents a similar catheter 1 for tube
feeding wherein the loop 6 is integral with the catheter.
a distal piece 7 is provided with the loop.

[0050] Figure 4 is an elevation view of a clip 10 (also
named endoclip or hemoclip) used for haemostasis. The
jaws 11 of the clip 10 are represented open.

[0051] Figure 5 is an elevation view of a hemoclip 10
deployed through an endoscope 11. The hemoclip 10
has been introduced via the operating lumen of the en-
doscope 11 and gets out of the distal end 12 of the en-
doscope 11.

[0052] The loop 6 may be placed between the jaws of
the clip 10. The clip 10 may then be allowed to close and
grasp the gastrointestinal mucosa, thus attaching the
catheter 1 to the stomach or intestine. During introduction
of the catheter 1, the hemoclip 10 may me closed on the
loop, and then reopened to bite and grasp the gastroin-
testinal mucosa.

[0053] Figure6representsacatheter 1 fortubefeeding
of the invention fixed to a gastro intestinal mucosa 13.
The jaws 11 of the clip 10 are closed and grasp the gastro
intestinal mucosa 13. Therefore the catheter 1 is attached
to the gastro intestinal mucosa 13 using the loop 6 and
the hemoclip 10.

Claims

1. A catheter (1) for tube feeding comprising an elon-
gated tube (2) having a lumen, a proximal end (3)
and a distal end (4), said elongated tube (2) being
provided with multiple distal holes (5), character-
ized inthataloop (6) is provided at the distal end (4).

2. A catheter for tube feeding according to claim 1,
characterized in that the multiple distal holes are
provided on a distal piece (7) fixed at the distal end
of the tube.

3. Acatheterfortube feeding according to one of claims
1 and 2, characterized in that the loop (6) is not
integral with the tube (2) or with a distal piece (7)
fixed atthe distal end (4) of the tube, butis a separate
piece.

4. Acatheterfortube feeding according to one of claims
1 to 3, characterized in that distal holes (5) of a
conventional catheter are used for fixation of a sep-
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arate loop (6) to the distal end (4) of the catheter.

A catheterfor tube feeding according to one of claims
1 to 4, characterized in that the loop (6) passes
through distal holes (5) in fluid communication with
the lumen of the catheter.

A catheter for tube feeding according to one of claims
1 to 5, characterized in that the loop (6) is a sep-
arate piece and is essentially made of biodegradable
material.

A kit comprising a conventional catheter (1) for tube
feeding and suture material.

A kit comprising

- a catheter for tube feeding of one of claims 1
to7,

- a clip with a size suitable for introduction in an
operating lumen of a gastro intestinal endo-
scope.

A kit comprising

- a conventional catheter for tube feeding pro-
vided with distal holes,

- suture material,

- a clip with a size suitable for introduction in an
operating lumen of a gastro intestinal endo-
scope.

A preparation process for manufacturing a catheter
for tube feeding of one of claims 1 to 7 by a method
comprising providing a distal end (4) of a hollow cath-
eter having distal holes (5) with a loop (6).

A preparation process according to claim 10, char-
acterized in that a conventional catheter for tube
feeding having distal holes (5) is used as starting
material.

A preparation process according to claim 10 or 11,
characterized in that a conventional catheter for
tube feeding having distal holes (5) is used and a
suture material is passed through distal holes (5) and
closed to form a loop (6).
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Fig. 1

Fig. 3
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Fig. 6
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