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an elongate shaft, an insertable end formed in or connected to one end of the elongate
shaft, and a discharge end formed in or connected to the opposite end of the elongate
shaft. Further, the catheter further comprises an insertion aid at least partly encircling
the discharge end, and being integrally and releasably connected to the discharge end.
Hereby, easy production is achieved, and at the same time, the insertion aid may eas -
ily be removed for use as an insertion aid when using the catheter.
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CATHETER WITH INTEGRATED INSERTION AID

TECHNICAL FIELD OF THE INVENTION

[0001] The present invention is related to a catheter, and in particular a urinary catheter, with an
insertion aid to facilitate handling of the catheter.

BACKGROUND

[0002] Catheters, such as urinary catheters, and in particular catheters having hydrophilic coatings, are
relatively difficult to handle, since the surface before application is very slippery. Further, direct contact
with the insertable part of the catheter should preferably be avoided, in order to avoid contamination of
the catheter, and thereby minimize the risk of e.g. urinary tract infections. Still further, many users of
intermittent urinary catheterization are disabled or have poor dexterity for other reasons, and -
consequently, there is also for this ground a need for means for making insertion of catheters easier and
cleaner/safer,

[0003] To overcome these problems, many alternative insertion aids have been proposed during the last
years. For example, EP 1 131 022 discloses an applicator which is formed as an integrated and
detachable hose member arranged in the catheter package in which the catheter is arranged. However,
as a consequence, the catheter package becomes relatively complicated and costly, and also, the
operation this catheter assembly is relatively cumbersome.

[0004] Further, EP 2 106 821 discloses a catheter assembly in which an insertion aid is arranged as a
tubular part arranged over the connector part of the catheter. Upon use, the tubular insertion aid may
easily be loosened from its position on the connector, and moved along the catheter shaft. However,
this solution is also relatively complicated and costly, since it requires the use of multiple components
which are to be assembled together, and does consequently not lend itself for fully automated
production.

[0005] There is therefore still a need for a catheter assembly having an insertion aid which is easier to
use and/or easier and more cost-efficient to produce.

SUMMARY OF THE INVENTION

[0006] There is therefore an object of the present invention to provide a catheter and a method of
manufacture that at least partly overcome the above-discussed problems of the prior art.

{0007] This object is achieved by means of a catheter and a method for manufacture according to the
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enclosed claims.

[C008) According to a first aspect of the invention there is provided a catheter comprising an elongate
shaft, an insertable end formed In or connected to one end of said elongate shaft, and a discharge end
formed in or connected to the opposite end of said elongate shaft, wherein said catheter further
comprises an insertion aid at least partly encircling said discharge end, and being integrally and
releasably connected to said discharge end.

[0009] Hereby, the insertion aid is formed as an integrated and unitary part of the catheter, which can
be produced concurrently with the reminder of the catheter in an automated procedure. Further, the
insertion aid will always be kept securely in place before it is removed and used as an insertion aid. At
the same time, if the user does not need an insertion aid, the insertion aid can be allowed to remain in
its non-released state during the entire use. Accordingly, the insertion aid is released and activated if or
when it is needed, but will otherwise function as an integral part of the connector end of the catheter.

[0010] The insertion aid is further easy to remove, and thereafter to move along the length of the
elongate shaft, thereby facilitating contamination free handling of the catheter, which reduces the risk
of urinary tract infections and the like. Preferably, the discharge end and the insertion aid are formed
and connected by means of injection melding. Hereby, these parts are easily produced and connected
together. Most preferably, the discharge end and the insertion aid are formed and connected by means
of injection molding in a single molding cycle. However, alternatively, the discharge end and the
insertion aid may he formed and connected by means of injection molding in at least two separate
molding cycles, and preferably without opening the mold{s). This is e.g. preferred if there is a need for
different materials in the insertion aid and the discharge end of the catheter. If two separate molding
cycles are used, the integration of the discharge end and the insertion aid may still be directly molded
together. However, alternatively, it is possible to use a two-step molding process in which the discharge
end and the insertion aid are formed in two separate molding cycles, preferably without opening the
molds, and mechanically interconnected within the molding apparatus. The connection may in this case
e.g. be accomplished by a bayonet joint.

[0011] By molding cycle is here meant the sequence of events during the injection mold of a component
or part, including injecting and solidifying of a material. Optionally, and depending on the circumstances,
a moelding cycle may also include closing the mold arcund a mold cavity, and, once the part is sufficiently
cool, opening the mold and ejecting the part. Thus, when several molding cycles are used without
opening of the mold(s), this corresponds to several injection steps within a single overall molding cycle.

[0012] The discharge end and the insertion aid are preferably connected by means of at least one
breakable connection arms extending between the discharge end and the insertion aid. Hereby, the
hreakable connection arms securely maintain the insertion aid and the discharge end connected during
production assembly, storage and hefore the intended use. When the insertion aid is to be used as an
inserticn aid, the insertion aid may easily be broken off, and removed from its initial position. For
example, the removal may be accomplished by means of applying a force in a certain direction and
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exceeding a certain value. Most preferably, the arms have a longer extension in the length direction of
the catheter than in the circumferential direction of the catheter. Hereby, the insertion aid is easy to
remove by applying a rotational force to the insertion aid in relation to the discharge end, and at the
same time, the insertion aid is not involuntarily removed during ordinary handling of the catheter,
where forces are normally applied in the axial direction. Further, the connection between the insertion
aid and the discharge end is preferably arranged to be released upon a rotational movement of the
insertion aid in relation to the discharge end.

{0013] The insertion aid preferably comprises a tubular part arranged at feast partly over the discharge
end.

[0014] In a preferred emhbhodiment, the discharge end forms an inwardly funnel shaped end, whereby
the discharge opening increases in cross-sectional dimensions in a direction away from the insertable
end, and an outwardly facing, cylindrical surface having an essentially uniform diameter. Hereby, it is
easy to provide the connection between the discharge end and the insertion aid, and at the same time,
the normal connectability of the catheter in the inwardly tapering opening to external tubing, such as a
tube leading to a urine collection bag can be obtained in a normal way.

[0015] The discharge end and the insertion aid are preferably formed by the same material. Further, the
elongate shaft and the tip portion may also be of the same material. Alternatively, the various
components of the catheter may be of different materials. For example, the discharge end and the
insertion aid may be formed by two different materials. Other parts of the catheter, such as the tip
portion, may optionally also be formed by a different material than the rest of the elongate shaft.

[0016] The at least one material may be any thermoplastic and/or thermosetting plastic materials which
are useable for providing sufficient strength and flexibility for the intended use.

[0017] In order to further facilitate insertion of the catheter, the elongate shaft may comprise a
hydrophilic material at the surface, said hydrophilic material providing a low-friction character to the
catheter surface when wetted. For example, the elongate shaft can be made essentially entirely of a
hydrophilic material. Alternatively, the elongate shaft may be provided with a hydrophilic surface
coating.

[0018] According to another aspect of the invention there is provided a method of producing a catheter
comprising the steps: providing or forming an elongate shaft having an insertable end formed in or
connected to one end of the elongate shaft;

[0019] forming a discharge end formed in or connected to the opposite end of said elongate shaft; and

[0020] forming an insertion aid at least partly encircling said discharge end, and being integrally and
releasably connected to said discharge end.
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[0021] By means of this aspect of the invention, similar advantages and possible additional features as
discussed above in relation to the first aspect of the invention are obtainable.

[0022] In a preferred embodiment, the discharge end and the insertion aid are formed by injection
malding, using one or several materials. 1t is further preferred that the entire catheter is formed by
injection molding, using one or several materials.

[0023] These and other aspects of the invention will be apparent from and elucidated with reference to
the embodiments described hereinafter.

BRIEF DESCRIPTION OF THE DRAWINGS

[0024] For exemplifying purposes, the invention will be described in closer detail in the following with
reference to embodiments thereof illustrated in the attached drawings, wherein:

[0025] FIG. 1 is a side view in perspective of a catheter according to an embodiment of the present
invention.

[0026] FIG. 2 is a cross-sectional vi'ew of the catheter of FIG. 1 in plane Il
[0027] FIG. 3 is a cross-sectional view of the catheter of FIG. 1 in plane lll.
DETAILED DESCRIPTION QF PREFERRED EMBODIMENTS

[0028] In the following detailed description, preferred embodiments of the present invention will be
described. However, it is to be understood that features of the different embodiments are exchangeable
between the embodiments and may be combined in different ways, unless anything else is specifically
indicated. It may also be noted that, for the sake of clarity, the dimensions of certain components
illustrated in the drawings may differ from the corresponding dimensions in real-life implementations.
Even though in the following description, numerous specific details are set forth to provide a more
thorough understanding of the present invention, it will be apparent to one skilled in the art that the
present invention may be practiced without these specific details. In other instances, weil known
constructions or functions are not described in detail, so as not to obscure the present invention.

[0029] The following discussion is in particular concerned with hydrophilic urinary catheters for
intermittent use. However, the invention can also be used in relation to other types of urinary catheters,
or other types of catheters in general.

[0030] A urinary catheter according to a preferred embodiment is illustrated in FIGS. 1-3. The catheter
comprises an elongate shaft 1 with an insertion end 2. The insertion end 2 is preferably provided with
one or several openings 3, in fluid communication with an internal lumen 4 of the catheter.
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[0031] The catheter further comprises a discharge end 5 with an integrally formed and connected
insertion aid 6.

[0032] As is best seen in FIG. 3, the discharge end 5 is preferably arranged with an inwardly tapering
inner surface 51, arranged to be connectable to a frusto-conical connection to external tubing or a urine
collection bag. The discharge end is further preferably arranged with a cylindrical outer or outwardly
facing surface 52. As shown in the drawings such as Fig. 3, inner surface 51 is tapered as described but
cutward surface 52 is essentially or substantially uniform in diameter, again in a preferred embodiment.
However, alternatively, the outer surface may have other shapes, such as having a tapering cross-
section, a non-circular circumference, or the like.

[0033] The insertion aid 6 is preferably formed as a tubular part, with an inner cross-sectional dimension
slightly larger than the corresponding outer surface of the discharge end. However, the insertion aid
may also incorporate a slit opening extending over part of the axial length of the tubular part, or even
extending over the entire axial length. Further, the insertion aid may have cross-sectional shapes other
than circular.

[0034] The insertion aid 6 is releasably connected to the discharge end, so that it may be released by
will, e.g. by applying a certain force in a certain direction. The released insertion aid may then be moved
along the elongate shaft, for aiding during catheterization.

[0035] The insertion aid is preferably sufficiently flexible to be compressed, e.g. by applying a pressure
hetween the thumb and the index finger, over the elongate shaft. Sufficient flexibility of the insertion
aid may be accomplished by forming it by a sufficiently flexible material, and/or by having a sufficiently
narrow thickness. Further, the thickness may vary over the tubular part, thereby making some parts
mare flexible than others. Preferably, the tubular part has a Shore A hardness in the range 60-80.

[0036] The connection between the insertion aid and the discharge end is preferably formed by means
of one or several breakable connection arms 7 extending between the discharge end and the insertion
aid. Preferably, at least two, and most preferably three or four connection arms 7 are provided. The
plurality of connection arms are preferably evenly distributed around the circumference of the -
discharge end.

[0037] Preferably, the arms 7 have a langer extension in the length direction of the catheter than in the
circumferential direction of the catheter. Hereby, the resistance to axial forces are greater than the
resistance to rotational forces.

[0038] In order to further facilitate removal of the insertion aid, gripping means 71, such as protruding
portions, may be arranged on the outer surface of the insertion aid.

[0039] The catheter may be of any size suitable for catheterization. For use by female users the elongate
shaft preferably has a length in the range of 5-20 cm, such as in the size of 15 cm. Hereby, a very
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compact and discrete catheter is obtained. For male users, the elongate shaft preferably has a length in
the range 18-45 cm, such as in the size of 40 ¢m.

[0040] Preferably, the discharge end and the insertion aid are formed and connected by means of
injection molding. Most preferably, the discharge end and the insertion aid are formed and connected
by means of injection molding in a single molding cycle. However, alternatively, the discharge end and
the insertion aid may be formed and connected by means of injection molding in at least two separate
molding cycles. This is e.g. preferred if there is a need for different materiais in the insertion aid and the
discharge end of the catheter. If two separate molding cycles are used, the integration of the discharge
end and the insertion aid may still be directly molded together. However, alternatively, it is possible to
use a two-step molding process in which the discharge end and the insertion aid are formed in two
separate molding cycles, and mechanically interconnected within the molding apparatus. Hereby, the
insertion aid and the discharge end may be formed at a distance from each other, and then moved
together while still within the molds after sufficiently solidified. The connection may in this case e.g. be
accomplished by a bayonet joint.

[0041] The discharge end and the insertion aid are preferably formed by the same material. Further, the
elongate shaft and the tip portion may also be of the same material. Alternatively, the various
components of the catheter may be of different materials. For example, the discharge end and the
insertion aid may be formed by two different materials.

[0042] The at least one material may be any thermoplastic and/or thermosetting plastic materials which
are useable for providing sufficient strength and flexibility for the intended use. For example, the
material may he one or several of: a polymer material, such as polyurethanes, thermoplastic rubbers,
polyvinylchloride, other vinyl polymers, polyesters, polyether block amid, polypropene, polyethen
polyamide and styren-ethen/butadiene-styren co-polymer and polyacrylates. The material may also be a
polymer blend comprising a polyolefin and a composition having molecules with active hydrogen
groups, and preferably a composition having molecules with active hydrogen groups. The polyolefin can
comprise at least one polymer selected from the group: polyethene, polypropene, and styrene block
copolymer (SCBS). The compaositicn having molecules with active hydrogen groups can be a polymer
having active hydrogen groups bound to the polymer via-nitrogen, such as polyamide or polyurethane.

[0043] In order ta further facilitate insertion of the catheter, the elongate shaft may comprise a
hydrophilic materiai at the surface, said hydrophilic material providing a low-friction character to the
catheter surface when wetted. For example, the elongate shaft can be made essentially entirely of a
hydrophilic material. Alternatively, the elongate shaft may be provided with a hydrophilic surface
coating.

[0044] The hydrophilic material may e.g. be polyvinyl pyrrolidone {PVP), but many other types of
hydrophilic coatings are known in the art, and may be used in the context of the present invention. The
hydrophilic coating provides a low-friction character to the catheter when wetted, thereby facilitating
insertion of the catheter into the urethra, and reducing the risk of pain etc.
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[0045] More specifically, the hydrophilic material may comprise material(s) selected from polyvinyl
compounds, polysaccharides, polyurethanes, polyacrylates or copolymers of vinyl compounds and
acrylates or anhydrides, especially polyethyleneoxide, polyvinyl-pyrrolidone, heparin, dextran, xanthan
gum, polyvinyl alcohol, hydroxy propyl cellulose, methyl cellulose, copolymer of vinylpyrrolidone and
hydroxy ethylmethyl acrylate or copelymer of polymethylvinyl ether and maleinic acid anyhydride. The
preferred hydrophilic polymer is polyvinylpyrrolidone. In case the hydrophilic material is arranged as a
coating, the coating preferably forms a polyurea network, whereby said polyurea network forms a
covalent bond to said active hydrogen groups in the substrate. Alternatively, the hydrophilic coating
may form an ester bond or an epoxy bond to said active hydrogen groups in the substrate,

[0046] The coating may also comprise an osmolality-increasing compound, as is e.g. taught in EP 0 217
771.

[0047] The above-discussed and other obvious modifications must be considered to be within the scope
of the present invention, as it is defined by the appended claims. It should be noted that the above-
mentioned embodiments illustrate rather than limit the invention, and that those skilled in the art wili
be able to design many alternative embodiments without departing from the scope of the appended
claims. In the claims, any reference signs placed between parentheses shall not be construed as limiting
to the claim. The word "comprising" does not exclude the presence of other elements or steps than
those listed in the claim. The word "a" or "an" preceding an element does not exclude the presence of a
plurality of such elements.
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What is claimed is:

1. A catheter comprising an elongate shaft, an insertable end formed in or connected to one end of said
elongate shaft, and a discharge end formed in or connected to the opposite end of said elongate shaft,
wherein said catheter further comprises an insertion aid at least partly encircling said discharge end, and
being integrally and releasably connected to said discharge end; and wherein the discharge end forms
an inwardly funnel shaped end, wherehy the discharge opening increases in cross-sectional dimensions
in a direction away from the insertable end, and an outward surface having an essentially uniform
diameter.

2. The catheter of claim 1, wherein the discharge end and the insertion aid are formed and connected by
means of injection molding.

3. The catheter of claim 2, wherein the discharge end and the insertion aid are formed and connected by
means of injection melding in a single molding cycle.

4. The catheter of claim 2, wherein the discharge end and the insertion aid are formed and connected by
means of injection molding in at least two separate molding cycles, without opening the molds.

5. The catheter of claim 4, wherein the discharge end and the insertion aid are formed in two separate
molding cycles without opening the molds, and mechanically interconnected within the molding
apparatus.

6. The catheter of claim 1, wherein the discharge end and the insertion aid are connected by means of
at least one breakable connection arms extending between the discharge end and the insertion aid.

7. The catheter of ¢laim 6, wherein the arms have a longer extension in the length direction of the
catheter than in the circumferential direction of the catheter.

8. The catheter of claim 1, wherein the insertion aid comprises a tubular part arranged at least partly
over said discharge end.
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9, The catheter of claim 1, wherein the discharge end and the insertion aid are formed by the same
material.

10. The catheter of claim 1, wherein the discharge end and the insertion aid are formed by two different
materials.

11. The catheter of claim 1, wherein the connection between the insertion aid and the discharge end is

arranged to be released upon a rotational movement of the insertion aid in relation to the discharge
end.

12. Method of producing a catheter comprising the steps: providing or forming an elongate shaft having
an insertable end formed in or connected to one end of the elongate shaft; forming a discharge end
formed in or connected to the opposite end of said elongate shaft; and forming an insertion aid at least
partly encircling said discharge end, and being integrally and releasably connected to said discharge end;
wherein the discharge end forms an inwardly funnel shaped end, whereby the discharge opening
increases in cross-secticnal dimensions in a direction away from the insertable end, and an outward
surface having an essentially uniform diameter.

13. The method of claim 12, wherein the discharge end and the insertion aid are formed by injection
molding.

14. The method of claim 13, wherein the entire catheter is formed by injection molding.
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