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immediately "ready—for—use" after the package has been opened.
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STORAGE PACKAGE AND A METHOD FOR PACKAGING

Field of the Invention

The present invention relates to a storage package
which contains a medical device having a coated surface
which exhibits a reduced friction when wetted and is
particularly, although not exclusively, concerned with a
storage package which contains a urethral catheter having
an elongate shaft which is provided with a surface
coating having reduced friction when wetted. The
invention further relates to a method for packaging of

such a medical device.

Background of the Invention

Urethral catheters are medical devices having an
elongate shaft for insertion into the urethra of a
patient for inter alia drainage of the urine in the
patient’s bladder, use in treating cancer of the prostate
or delivering a medicament. They may be for in-dwelling
in the urethra for a number of days or for intermittent
self-catherisation.

A fairly recent development in the field of urethral
catheters has been the formation on the elongate shaft of
a surface coating which exhibits a reduced friction when
wetted to facilitate insertion into the urethra. The need
for facilitating the insertion of the shaft into the
urethra will be readily appreciated when one considers
that the outer diameter of the shaft of a catheter is
typically greater than the inner diameter of the urethra.
In the coated catheter this is achieved by soaking the
shaft in a wetting liquid such as sterile water or saline
immediately prior to insertion to make the shaft surface
slippery. Prior to the development of coated catheters
the elongate shafts were simply formed by uncoated

plastics tubing, for example of PVC, and to facilitate
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insertion of the shaft it was necéssary to apply to the
shaft a lubricant in the form of a jelly or the like
which was rather cumbersome and time-consuming. As
examples of friction reducing coatings suitable for
application to a catheter shaft there may be mentioned
the polyvinyl pyrrolidone (PVP) hydrophilic surface
coatings made known in EP-B-0 093 093 and EP-B-0 217 771
(Astra AB).

It is important that the packaging used for
catheters having friction-reducing surface coatings be
such as to provide the catheter with a long shelf-life
because the time that a urethral catheter is held in
storage prior to use can be rather lengthy. To this end,
the catheter packaging needs to ensure that the friction-
reducing coating on the catheter is protected, for
instance against the environment. The form that the
package takes, however, is complicated if the catheter is
to be stored after having been subjected to a sterilising
process to alleviate the risk of infection of the urinary
tract by the catheter as the package will need to
maintain the sterile state of the catheter. Such pre-
sterilisation of the catheter has the advantage that the
catheter will not need to be sterilised after the
catheter storage package is opened and is especially
useful when the catheter is a disposable or single-use
catheter. A typical pre-sterilising process for surface
coated urethral catheters involves exposing the catheter
to ethylene oxide gas.

Paper packaging has hitherto been proposed for
storing a surface coated urethral catheter which is to be
pre-sterilised by ethylene oxide gas because the gas can
pass through a paper construction. Thereby, the catheter
can be placed in the package and subsequently be exposed
to the sterilising gas. To this end, it is conventional
for the paper packaging to be formed from a paper
construction in which the paper is grid-lacquered with

polyethylene and welded around its edge to a laminate of,
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for example, polyethylene-polypropylene, polyethylene-
polyetheylene terephthalate of possibly polyetheylene-
nylon. A problem encountered with such paper packages,
however, is that moisture can ingress into the package
during storage. If moisture penetrates to the paper
package, the catheter coating will become sticky leading
to the coating becoming damaged, destroyed or mutilated
through adherence of the coating to the paper component
of the package.

W096/30277 (Coloplast A/S) discloses a catheter
storage package where the problem of adherence of coated
catheters to paper packaging is solved by inserting a
plastics material adjacent to the interior surface of the

paper so that the catheter cannot come into direct

contact with the paper. To still enable ethylene oxide

gas to gain access to the catheter surface the plastics
material is provided with a number of slits. The drawback
of this type of catheter package, however, is that it
needs a complicated manufacturing process because the
dimensions of the slits in the plastics material have to
be carefully regulated so that they do not permit contact
of the catheter surface with the paper without in anyway
hindering access of the sterilising gas.

W097/47349 (Astra AB) proposes a solution to this
drawback associated with packages of the type disclosed
in W096/30277by placing a coated urethral catheter in an
inner container formed from a material which is permeable
to a sterilising agent such as ethylene oxide gas,
exposing the inner container to the sterilising agent and
then enclosing the inner container in an outer container
which is formed from a material which prevents access of
moisture to the inner container. This "double pack”
arrangement keeps the coating of the catheter sterile and
dry until it is reguired to be used thereby overcoming
the problem of the catheter coating becoming sticky due
to contact with moisture and then becoming damaged due to

adherence with the packaging.
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A drawback of the package diéclosed in WO97/47349

and the other aforementioned packages is that they do not
include a supply for wetting liquid for wetting of the
catheter coating prior to use of the catheter. For
instance, in the case of the package disclosed in
W096/30277 the catheter coating is wetted by partially
opening the package and then introducing sterile water or
saline solution into the enclosure containing the
catheter. In the case of the package of W097/47349, on
the other hand, the catheter is removed from the package
and then soaked in sterile water or saline. Further, a
problem with all the above mentioned packages are that
the user needs to have access to clean water.

W097/26937 (Astra AB) discloses a package which
includes a supply of sterile wetting liquid in
combination with a coated catheter. In this package a
coated bladder drainage catheter is positioned in a urine
collection bag together with a sealed wetting liquid
container, containing sterile wetting liquid. This
arrangement 1is then exposed to ethylene oxide gas to
sterilise the catheter and surfaces of the bag and
container and subsequently enclosed in a moisture proof
outer casing for storage. In use, the outer casing is
removed and the wetting liquid container ruptured to
release the sterile wetting liquid contained therein into
the bag for the catheter to soak in for wetting of the
surface coating. The duly wetted catheter is then
projected through a removable section of the bag into the
urethra with urine drained from the bladder being
captured in the collection bag.

As will be appreciated by the foregoing, the
development of the prior-art storage packages for a
catheter having a friction-reducing surface coating has
been in the direction of keeping the coating dry during
storage. The present invention is based on the insight
that the real problem is not the coating coming into

contact with moisture per se but more the cyclical effect
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of the coating coming into contaét with moisture and then
drying out.

W098/19729 (Coloplast A/S) discloses a ready-to-use
storage package. The storage package according to this
publication is formed by wetting the hydrophilic coating
of the catheter with a wetting liquid prior to its
encapsulation in the storage package. The walls of the
storage package are formed from a gas impermeable
material which prevents drying out and keeps the
hydrophilic coating wet and "ready-to-use". However, in
this ready-to-use package a very limited amount of
wetting liquid is supplied. When the catheter is wetted
before placing it in the storage package the amount of
water is naturally limited only to the amount adopted by
the hydrophilic surface, and even in the embodiment where
the wetting liquid is supplied after the placement of the
catheter in the package, the amount of wetting liquid is
limited only to the amount needed for the preparation of
the hydrophilic surface of the catheter.

Summary of the Invention

According to the present invention there is provided
a storage package which contains a medical device having
a coated surface which exhibits a reduced friction when
wetted with a wetting liquid and a supply of the wetting
liquid. The storage package is characterized in that,
during storage, the coated surface of the medical device
is constantly maintained in direct contact with said
wetting liquid.

The storage package of the present invention
therefore differs from that taught in W098/19729 in that
the medical device is maintained in direct contact with
the wetting liguid. A problem with the catheter according
to WO 98/19729 is that the possibilities for
sterilisation are limited. This problem will be discussed
more in detail below.

With the present invention there is no need for the

coating on the medical device to be subjected to a
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wetting step after the package ié opened since it is kept
wet during storage. The package also provides the medical
device with a long shelf-life, e.g. 3-5 years, due to the
problem of the coating cyclically becoming wet and then
drying out through moisture ingress being alleviated.

A further advantage of the package of the invention
is that the medical device and the wetting liquid can be
steam sterilised. Hereby, both the medical device and the
wetting liquid could be sterilised at the same time,
which render the sterilisation process faster and more
effective. To make a steam sterilisation of the medical
device possible it must be of a material having a melting
temperature exceeding 100 °Cc, and preferably exceeding
130 °C, at least in the part where the surface coating
(8) is provided. Such suitable materials may be
polyurethanes, polyether block amides, silicon rubber,
elastomeric alloys such as Santoprene® and polyolefin
alloys based on polypropylene or SEBS (Styrene Ethylene
Butadiene Styrene). An example of a polyether block amide
that could be used for forming the medical device is
Pebax® (E1f Atochem S.A.).

The steam-sterilisation technique is preferred,
since it has the advantage over ethylene oxide gas and -
or y-radiation sterilisation that there is no formation
or absorption of harmful reaction products in the wetting
liquid, in the catheter material or in the catheter
surface coating.

More specifically, a problem with using ethylene
oxide sterilisation is that an amount of residual
ethylene oxide or degradation products are absorbed by
the wetting liquid or the medical device, which could be
harmful for the user of the medical device. Further,
ethylene oxide could only be used for sterilising the
medical device, where after the medical device and
sterile wetting liquid must be aseptically packaged.
However, the provision of such an aseptic environment for

the packaging is both expensive and difficult to achieve
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in practice. Those problems with the ethylene oxide
sterilisation could be overcome by using steam-
sterilisation instead.

Further, a problem with B- or y-radiation
sterilisation is that harmful reaction products are
likely to be produced in the medical device. The
radiation also starts a degradation process in the
material of the medical device, which is typically a
plastic material or the like, whereby the shelf-life is
shortened. Still further, the medical device has to be
sterilised either before it is placed in the package
together with the wetting liquid or within a short period
therafter. The pre-sterilisation of the medical device 1is

not preferred, since it requires an aseptic packaging

‘environment, as is discussed above. If a non-sterilised

object is placed in a sterilised liquid the liguid is
pre-contaminated, and the pre-contamination increases
over the time. If the pre-contamination becomes too
large, the sterilisation process will not be able to
sufficiently sterilise the product. Further, a too large
pre-contamination gives rise to large, and possibly
harmful endotoxine levels. However, it may be difficult
to perform the radiation sterilisation within a
prescribed time period, since radiation sterilisation
equipment is large and expensive, and it not realistic to
have a such an equipment on each packaging facility.
However, steam-sterilisation equipment are much less
expensive. Hence, all the referred problems with
radiation sterilisation could be overcome by using steam-
sterilisation instead.

However, it should be understood that the invention
ig not limited to steam-sterilisation, but other
sterilisation processes, such as microwave-sterilisation,
with similar performance could be used as well.

In an embodiment of the invention the medical device
has a shaft for insertion into a body cavity or body

passageway which presents the coated surface. Examples of
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such medical devices are catheters such as urethral
catheters for bladder drainage. The coated surface may be
a surface provided with a hydrophilic coating, for
example made in accordance with EP-B-0 093 093 and EP-B-0
217 771 supra and the wetting liquid may be an aqueous
solution.

Where the medical device has a coated shaft for
insertion into a body cavity or body passageway the
wetting liquid may contain an osmolality-increasing agent
such as sodium chloride and/or a pharmaceutically active
substance. The wetting liquid could also contain a
substance which acts to maintain the catheter and wetting
liquid sterile during an extended storage period, for
example an anti-bacterial agent.

In an embodiment of the invention the storage
package comprises a container within which the coated
surface and the wetting liquid are contained. Further, in
this embodiment, the container preferably defines a
cavity which houses the coated surface and the wetting
liquid is contained in the cavity in a volume sufficient
for the coated surface to remain constantly wetted
thereby during storage. Preferably, the cavity encloses
the whole of the medical device. This facilitates the use
of steam sterilisation because the wetting liquid will
act to provide a uniform sterilisation temperature around
the medical device.

The container may be flexible or stiff and is
conveniently constructed so as to be impermeable or
substantially impermeable to the wetting liquid. The
container may, however, be an inner container with the
package further comprising an outer container which
encloses the inner container. In this case, the inner
container need not be of a construction which is totally
impermeable to the wetting liquid if the outer container
also has good impermeability to the wetting liquid. The
inner container could in this instance be made from

polyurethane or polypropylene.
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According to the invention there is further provided
a method for sterile packaging of a medical device having
a surface which exhibits a reduced friction when wetted
with a wetting liquid, comprising the steps of: providing
a container, placing the medical device in the container
together with wetting liguid in such a way that it is
maintained in contact with the wetting liguid during
storage, and sterilising the medical device and the
wetting liquid, and sealing the container.

According to the invention there is still further
provided a ready-to-use urinary catheter assembly
comprising a container, said container containing a
urinary catheter having a hydrophilic surface layer
which exhibits a reduced friction when wetted with a
wetting liquid and a supply of the wetting liquid
characterized in that, during storage, the whole of the
coated surface is constantly maintained in direct contact
with said wetting liquid.

These and other objects and features of the
invention will become more fully apparent from the

following description and appended claims.

Brief description of the drawings

In the following, the invention will be explained
more in detail by way of an embodiment, and with
reference to the appended drawings, on which:

Fig 1 shows a storage package according to a first
embodiment of the invention; and

Fig 2 shows a storage package with an additional

outer container according to a second embodiment of the

invention.

Description of Exemplary Embodiment of the Invention

By way of example, there is shown in the
accompanying Figure 1 a steam sterilised catheter storage
package 1 in accordance with the present invention

comprising a container 3 formed from two overlapping
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blanks of material heat sealed together at their
periphery to from a central closed cavity 5. The cavity 5
is filled with a sterile agueous solution 9 and further
houses a urethral bladder drainage catheter 7 having a
shaft 8 formed from Pebax® on which there is provided a
hydrophilic coating in accordance with Eurcopean patent
No. 0093093 or 0217771 supra. However, other materials
having a melting temperature exceeding 100 °C, and
preferably exceeding 130 °C could be used as well, such
as polyurethanes, polyether block amides, silicon rubber,
elastomeric alloys such as Santoprene® and polyolefin
alloys based on polypropylene or SEBS (Styrene Ethylene
Butadiene Styrene).

The blanks of material forming the container 3 are
made from a construction, which is impermeable or
substantially impermeable to the agqueous solution 9.
Further, the blanks are preferably also of a material
with a melting temperature exceeding 100 °C, and
preferably exceeding 130 °C. As an example, the blanks
may comprise a material with barrier properties,
rendering it impermeable to the wetting liquid, such as
aluminium oxide, polychlorotrifluoroethyelen (PCTFE),
polyvinylidenechloride (PVDC), an aluminium foil or
silicon oxide. Further, the blanks preferably comprise a
carrier material and/or a material able to be welded,
laminated with the material exhibiting the barrier
properties. The skilled man in the art of packaging will
know of many other materials and constructions which
would work equally as well.

As will be appreciated, the package 1 results in the
hydrophilic coating on the shaft 8 of the catheter 7
being maintained in a wet condition during storage. The
catheter is therefore immediately ready for insertion
into the urethra after the container 3 is opened.
Moreover, the coating on the shaft 8 is not subjected to

moisture-induced wetting and drying cycles due to the
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coating being stored in a wet cohdition. The package 1
thus ensures a long shelf-life for the catheter 7.

By reference to fig 2, for added security during
storage the container 3 may be enclosed by an outer
container 10. The container 3 could also be modified so
as to act as an applicator for inserting the catheter
shaft 8 into the urethra. There would thus be no risk of
the catheter shaft 8 being contaminated during insertion
into the urethra since the user would grip the catheter 7
through the material of the container 3. As an example,
the container 3 could take the form of a urine collection
bag through which the shaft 8 of the catheter 7 is
projectable into the urethra of a patient with the urine
drained by the catheter 7 being collected in the bag.

While the invention has been illustrated with
reference to a urethral bladder drainage catheter it will
be appreciated that the invention has equal application
for any medical device provided with a coated surface

which exhibits a reduced friction when wetted.
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Claims

1. A storage package (1) which contains a medical
device (7) having a coated surface (8) which exhibits a
reduced friction when wetted with a wetting liquid and a
supply of the wetting liquid (9) characterized in that,
during storage, the coated surface (8) of the medical
device (7) is constantly maintained in direct contact
with said wetting liquid (9).

2. A storage package (1) as claimed in claim 1,
wherein the storage package (1) comprises a container (3)
within which the coated surface (8) and the wetting
liquid (9) are contained.

3. A storage package (1) as claimed in claim 2,
wherein the container (3) defines a cavity (5) which
houses the coated surface (8) and the wetting liquid (9)
is contained in the cavity (5) in a volume sufficient for
the coated surface (8) to remain constantly wetted
thereby during storage.

4. A storage package (1) as claimed in claim 3,
wherein the cavity (5) is essentially filled with the
wetting liquid.

5. A storage package (1) as claimed in claim 3 or
4, wherein the cavity (5) encloses the whole of the
medical device.

6. A storage package (1) as claimed in any one of
the claims 2-5, wherein the container (3) is of a
construction which is impermeable or substantially
impermeable to the wetting liquid (9).

7. A storage package (1) as claimed in any one of
claims 2 to 6, wherein the container (3) is an inner
container and that the package further comprises an outer
container which encloses the inner container.

8. A storage package (1) as claimed in any one of
the precedings claims, wherein the surface coating (8) 1is
provided on a substrate presented by a polyether block

amide.
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9. A storage package (1), comprising a container
(3) which defines a closed cavity (5), a medical device
(7) positioned in the closed cavity (5) having a
polyether block amide substrate surface (8) supporting a
coating which exhibits a reduced friction when wetted
with a wetting liquid, and a volume of the wetting liquid
(9) in the closed cavity (5) sufficient for the coating
to be maintained constantly wetted thereby during
storage.

10. A storage package (1) as claimed in any one of
the preceding claims, wherein during storage, essentially
the whole coated surface (8) of the medical device (7) is
constantly maintained in direct contact with said wetting
liguid (9).

11. A storage package (1) as claimed in any one of
the preceding claims, wherein during storage, essentially
the whole of the medical device (7) is constantly
maintained in direct contact with said wetting liquid
(9).

12. A storage package (1) as claimed in any one of
the precedings claims, wherein the surface coating (8) 1is
provided on a substrate of a material having a melting
temperature exceeding 100 °C, and preferably exceeding
130 °C.

13. A storage package (1) as claimed in claim 12,
wherein the surface coating (8) is provided on a
substrate of a material from the group polyurethanes,
polyether block amides, silicon rubber, elastomeric
alloys such as Santoprene® and polyolefin alloys based on
polypropylene or SEBS (Styrene Ethylene Butadiene
Styrene) .

14. A storage package (1) according to claim 12 or
13, wherein the medical device is steam-sterilised.

15. A storage package (1) as claimed in any one of
the precedings claims as dependent on claim 2 or claim 9,

wherein the container is formed of a material having a
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melting temperature exceeding 100 °C, and preferably
exceeding 130 °C.

16. A storage package (1) as claimed in claim 15,
wherein the container is steam-sterilised.

5 17. A storage package (1) as claimed in any one of
the precedings claims as dependent on claim 2 or claim 9,
wherein the container is impermeable to the wetting
liguid.

18. A storage package (1) according to any one of

10 the preceding claims, wherein the wetting liquid is
steam-sterilised.

19. A storage package (1) according to any one of
the preceding claims, wherein the wetting liguid (9)
contains an osmolality-increasing agent such as sodium

15 chloride and/or a pharmaceutically active substance.

20. A ready-to-use urinary catheter assembly
comprising a container (3), said container containing a
urinary catheter (7) having a hydrophilic surface layer
(8) which exhibits a reduced friction when wetted with a

20 wetting liquid and a supply of the wetting liquid (9)
characterized in that, during storage, the whole of the
coated surface (8) is constantly maintained in direct
contact with said wetting liquid (9).

21. A method for sterile packaging of a medical

25 device (7) having a surface (8) which exhibits a reduced
friction when wetted with a wetting liquid, comprising
the following steps:

providing a container;

placing the medical device (7) in the container

30 together with wetting liquid (9) in such a way that the
surface (8) of the medical device (7) is maintained in
contact with the wetting liquid during storage;

sterilising the medical device and the wetting
liquid; and

35 sealing the container.
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22. The method as claimed in claim 21, wherein the
medical device and the wetting liquid are sterilised at
the same time.

23. The method as claimed in claim 21 or 22, wherein
steam-sterilisation is used for sterilising at least one
of the medical device and the wetting ligquid.

24 . The method as claimed in claim 21 or 22, wherein
microwave-sterilisation is used for sterilising at least
one of the medical device and the wetting liquid.

25. The method as claimed in any one of the claims
21-24, wherein the sterilisation of the wetting liquid is
performed after the sealing of the container.

26. The method as claimed in any one of the claims
21-25, wherein the sterilisation of the medical device is
performed after the sealing of the container.

27. The method as claimed in any one of the claims
21-26, wherein the volume of wetting liquid (9) placed in
the container (3) is sufficient for the coated surface
(8) to remain constantly wetted thereby during storage.

28. The method as claimed in any one of the claims
21-27, wherein the step of placing wetting liquid in the
container comprises placing an amount of wetting liquid
in the container such that during storage, essentially
the whole coated surface (8) of the medical device (7) is
constantly maintained in direct contact with said wetting
ligquid (9).

29. The method as claimed in any one of the claims
21-28, wherein the step of placing wetting liquid in the
container comprises placing an amount of wetting liguid
in the container such that during storage, essentially
the whole the medical device (7) is constantly maintained
in direct contact with said wetting liquid (9).

30. The method as claimed in any one of the claims
21-29, wherein the container (3) 1s an inner container,
comprising the additional step of enclosing the inner

container (3) in an additional outer container.
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31. The method as claimed in any one of the claims
21-30, wherein the surface (8) which exhibits a reduced
friction on the medical device (7) is provided as a
surface coating on a substrate of a material having a
5 melting temperature exceeding 100 °C, and preferably
exceeding 130 °C.
32. The method as claimed in claim 31, wherein the
the surface coating (8) is provided on a substrate of a
material from the group polyurethanes, polyether block
10 amides, silicon rubber, elastomeric alloys such as
Santoprene® and polyolefin alloys based on polypropylene
or SEBS (Styrene Ethylene Butadiene Styrene).
33. The method as claimed in any one of the claims
21-32, wherein a container being formed of a material
15 being substantially impermeable to the wetting liquid is
provided.
34. The method as claimed in any one of the claims
21-33, wherein a container being formed of a material
having a melting temperature exceeding 100 °C, and
20 preferably exceeding 130 °C, is provided.
35. The method as claimed in any one of the claims
21-34, comprising the further step of adding an
osmolality-increasing agent, such as sodium chloride
and/or a pharmaceutically active substance to the wetting
25 liquid.
36. The method as claimed in any one of the claims
21-35, wherein the medical device is a urethral catheter
and the catheter is immediately "ready-for-use" after the

package has been opened.
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