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Fig. 1

(57) Abstract: A sterilisation device for sterilising a section of a
catheter tube the ster- ilisation device comprising: - a casing in-
cluding proximal end, a distal end, an attachment portion, a ster-
ilisation chamber, and a through hole extending through both the
attach- ment portion and the sterilisation chamber, the through hole
having a distal opening positioned at the distal end of the casing
and leading into the sterilisa- tion chamber, the attachment portion
being configured to retain a section of a catheter tube in the through
hole; and - at least one light source configured to emit germicidal
light, such as ultraviolet light, into the sterilisation chamber of the
casing;, wherein a diameter of the distal opening of the through hole
is greater than a diameter of the through hole at the attachment por-
tion of the casing, so that when the catheter tube is retained in the
through hole by the attachment portion of the casing, an air gap is
formed between the sterilisation chamber at the distal opening and
the catheter tube.
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A sterilisation device for sterilising a section of a catheter tube and a method

for sterilising a section of a catheter tube

The present invention relates to a sterilisation device for a catheter
tube and to a method for sterilising a section of a catheter tube.

During various medical procedures, an artificial access way into the
body of a patient is sometimes required, for instance to supply or remove fluids,
administer pharmaceuticals, or to perform a wide variety of tasks. For this pur-
pose, a catheter tube may be inserted through an opening of the body of the
patient with an in vivo tubing section of the catheter tube positioned in vivo, i.e.
inside the body of the patient, and an ex vivo tubing section positioned ex vivo,
I.e. outside the body of the patient. In some cases, this catheter tube is kept in
place in the patient for a prolonged period of time, which may allow germs to
move along the inside and/or outside of the ex vivo tubing section to reach the
in vivo tubing section and thus enter into the body of the patient, thereby risking
an infection of the patient. To prevent this, a sterilisation device can be con-
nected to the catheter tube to emit ultraviolet light at a germicidal intensity onto
the ex vivo tubing section of the catheter tube, thereby sterilising and prevent-
ing infections. A drawback is that ultraviolet light at germicidal intensity is po-
tentially carcinogenic to the patient. A light shield surrounding the ultraviolet
light source is often employed to prevent excessive leakage of ultraviolet light
to the outside, however it has been discovered that in some cases germs cir-
cumvent the germicidal light by moving on the outside of the light shield,
thereby reducing the sterilising capability of the device. Additionally, as the pa-
tient sometimes needs to change position, the sterilisation device may end up
underneath the patient with the potential to cause a bedsore or a pressure ul-
cer.

On this background, it may be seen as an object of the present disclo-
sure to provide a sterilisation device with an improved sterilising capability
and/or where leakage of ultraviolet light is reduced to safe levels or even elim-
inated.

One or more of these objects may be met by the aspects of the present

disclosure as described in the following.
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A first aspect of this disclosure relates to a sterilisation device for ster-
ilising a section of a catheter tube, the sterilisation device comprising:

- a casing including a proximal end, a distal end, an attachment por-
tion, a sterilisation chamber, and a through hole extending through both the
attachment portion and the sterilisation chamber, the through hole having a
distal opening positioned at the distal end of the casing and leading into the
sterilisation chamber, the attachment portion being configured to retain a sec-
tion of a catheter tube in the through hole; and

- at least one light source configured to emit germicidal light, such as
ultraviolet light, into the sterilisation chamber of the casing;

wherein a diameter of the distal opening of the through hole is greater
than a diameter of the through hole at the attachment portion of the casing, so
that when the catheter tube is retained in the through hole by the attachment
portion of the casing, an air gap is formed between the sterilisation chamber at
the distal opening and the catheter tube.

An advantage of a sterilisation device according to this disclosure may
be that germ circumvention of the sterilisation device is mitigated or eliminated
as germs are prevented from crossing the air gap between the catheter tube
and the distal opening of the sterilisation device, thus forcing the germs to move
into the sterilisation chamber and be sterilised.

A tubing axis may extend from the proximal end of the casing to the
distal end of the casing. The through hole may extend in parallel to the tubing
axis.

The casing may comprise or consist essentially of a material, such as
a polymer material, configured to absorb ultraviolet light at least at the same
wavelength of the light emitted by the at least one light source. The casing may
extend circumferentially around the tubing axis. The sterilisation chamber
and/or the attachment portion of the casing may extend circumferentially
around the tubing axis. The proximal end of the casing is intended to be ori-
ented towards the patient and the distal end of the casing is intended to be
oriented away from the patient. This may ensure that germs moving along the

catheter tube towards the patient are sterilised before entering the patient.
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The diameter of the through hole of the attachment portion may corre-
spond substantially to the outer diameter of a catheter tube to be positioned in
the through hole. The attachment portion may comprise at least one rib config-
ured to retain a section of the catheter tube being positioned in the through
hole. The attachment portion may be configured to axially retain and/or radially
retain a section of a catheter tube positioned in the through hole.

The sterilisation chamber may be air filled, even when a catheter tube
is positioned in the through hole.

The through hole may have a substantially circular cross-section per-
pendicular to the tubing axis substantially from the distal end of the through
hole to the proximal end of the through hole. The tubing axis of the casing may
form a centre line of the through hole.

The distal opening may be positioned at an end of the through hole.
The distal opening may be positioned adjacent to the sterilisation chamber. The
distal opening may lead directly to the sterilisation chamber. The distal opening
may be substantially circular, so as to provide a substantially uniform radial
extent of the air gap around the typically cylindrical catheter tube. The distal
opening may be of substantially same shape as the catheter tube.

The distal opening may have a sufficiently large diameter in order to
prevent germs to cross the air gap from the outer surface of the catheter tube
to the casing.

In case of a non-constant through hole diameter at a specific location,
the diameter of the through hole at said specific location, for instance the at-
tachment portion or the distal opening, may be defined as the minimum diam-
eter at said location.

The at least one light source may be a light emitting diode (LED) con-
figured to emit germicidal light. The sterilisation device may additionally or al-
ternatively comprise at least two, three, four, five, or even more light sources.

The at least one light source may be configured to emit ultraviolet light
into the sterilisation chamber of the casing so as to sterilise the outer and inner
surface of a section of a catheter tube positioned in the sterilisation chamber.

The sterilisation device may comprise a circuitry and/or a power
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source, such as one or more batteries. The circuitry may be connected to the
at least one light source(s) and/or to the power source. The power source, such
as a battery, may be configured for supplying power to the at least one light
source.

The germicidal light emitted by the at least one light source may be
ultraviolet light (UV), such as ultraviolet B (UVB) and/or ultraviolet C (UVC)
light, with a wavelength in the range of 10-400 nm, or in the range of 100-400
nm, or in the range of 100-315 nm, in particular ultraviolet B (UVB) with a wave-
length in the range of 305-315 nm or ultraviolet C (UVC) light with a wavelength
in the range of 260-270 nm.

In the present disclosure, a section of a tube may be understood as an
axial section or longitudinal section of said tube.

In the present disclosure, a catheter tube may be defined as a medical
tube suitable for being connected to the body of a patient through a natural or
artificial opening and may function as a drainage tube, a medicament admin-
istration tube, or a tubular access way for medical instruments.

Additionally or alternatively, the at least one light source may be posi-
tioned at a distance to the distal opening so that light directly emitted by the at
least one light source is received by, or potentially received substantially only
by, either the sterilisation chamber of the casing, or, if present, a catheter tube
positioned in the through hole of the casing.

This may provide the advantage that leakage of ultraviolet light out of
the distal opening is reduced to safe levels or even eliminated.

Additionally or alternatively, the at least one light source may be posi-
tioned at a proximal end of the sterilisation chamber so that light directly emitted
by the at least one light source is received by, or potentially received substan-
tially only by, either the sterilisation chamber of the casing, or, if present, a
catheter tube positioned in the through hole of the casing.

Additionally or alternatively, the at least one light source may be posi-
tioned so as to prevent light emitted from the at least one light source from

leaking out of the distal opening.
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Additionally or alternatively, the at least one light source may be con-
figured so that a light ray of emitted light does not directly leak out of the distal
opening.

Additionally or alternatively, a light well may be positioned between the
at least one light source and the sterilisation chamber, so that light from the
light source exiting the light well into the sterilisation chamber is substantially
cylindrical.

Additionally or alternatively, the at least one light source may emit a
plurality of light rays in a cone into the sterilisation chamber, wherein a perim-
eter of said cone does not directly intersect the distal opening, so that light does
not directly leak of the distal opening.

In this disclosure, “directly” in relation to an emitted light ray may be
defined as the straight line from the light source to the impact point of the emit-
ted light ray, and thus may not mean reflected or refracted light rays.

Additionally or alternatively, the sterilisation chamber may comprise a
wall surface extending between the at least one light source and the distal
opening, wherein the distal opening forms a border of the wall surface, so that
when the catheter tube is positioned in the through hole, a tubular air gap is
formed between the wall surface and the catheter tube, wherein the tubular air
gap extends from the distal opening and into the sterilisation chamber.

This may provide the advantage, that the sterilising properties of the
sterilisation device is improved since the air gap extends into the sterilisation
chamber and thus germs are forced to move into the sterilisation chamber and
be sterilised.

The wall surface may form an interior circumferentially and axially ex-
tending surface of the through hole.

Additionally or alternatively, the sterilisation device may comprise one
or more centring member(s) configured to centre the catheter tube in the steri-
lisation chamber.

This may improve the sterilising properties of the sterilisation device
since the centring member(s) ensure(s) that the air gap extends all around the

catheter tube, i.e. the catheter tube does not contact the distal opening or wall
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surface of the sterilisation chamber. This prevents germs from circumventing
the sterilisation chamber.

The centring member(s) may be provided as a tubing holder further
configured for attaching to the section of the catheter tube positioned in the
sterilisation chamber, potentially by elastic deformation and/or clicking onto the
section of the catheter tube. The centring member(s) may be fixed to and ex-
tend from the attachment portion of the casing, potentially as a cantilever beam.
The centring member(s) may consist essentially of an UV translucent or pref-
erably an UV transparent material.

Additionally or alternatively, the diameter of the distal opening may be
at least 1.1 times the diameter of the through hole at the attachment portion, or
of the diameter of the catheter tube that can be positioned in the through hole.

The distal opening may be at least 1.1, 1.2, 1.3, 1.4, 1.5, 1.6, 1.7, 1.8,
1.9 or 2.0 times the diameter of the catheter tube that can be positioned in the
through hole.

This may improve the sterilising capability of the device as the risk of
the catheter tube contacting the distal opening of the wall surface of sterilisation
chamber is reduced with a larger diameter distal opening.

Additionally or alternatively, the sterilisation device may have:

- an open position in which a catheter tube can be attached to the

casing by the attachment portion of the casing, and/or

- aclosed position in which a section of a catheter tube already pre-

sent in the attachment portion of the casing can be retained.

This may allow the sterilisation device to be attached to an ex vivo
section of a catheter tube with a section already positioned in vivo of a patient,
and thus increase the usability of the device.

Additionally or alternatively, the casing comprises, or consist of, two
portions interconnected by a hinge, such as a living hinge, a pin-and-knuckle,
or a floating hinge, the hinge being settable to the open position and the closed
position,

wherein a radial access way to the through hole is provided in the open

position, so that a section of the catheter tube can be radially inserted into the
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wherein the two portions of the casing surround the through hole in the
closed position, so that the section of the catheter tube already present in the
attachment portion of the casing can be at least radially retained.

This may provide the advantage of a particularly mechanically simple
arrangement.

The two portions may be positioned at a distance to each other in the
open position.

The hinge may be a living hinge, which may be a particularly suited for
this purpose as it is easier to clean the hinge. The hinge may alternatively be a
pin-and-knuckle hinge or a floating hinge.

In the open position, a radial access way may be provided to the
through hole, so that a catheter tube can be radially inserted into the through
hole.

Additionally or alternatively, the two portions of the casing may be in
the form of halves of the casing and be movable around a hinge axis of the
hinge, the hinge axis being parallel to a tubing axis of the through hole.

Additionally or alternatively, the sterilisation device may comprise a
control device and a detection device,

wherein the control device is configured to cause the at least one light
source to start emitting germicidal light when the detector device detects that
the casing is in the closed position, and/or

wherein the control device is configured to cause the at least one light
source to stop emitting germicidal light when detector device detects that the
casing is in the open position.

The advantage of starting emission of light in the closed position may
include improving the sterilising capability of the device as it is not necessary
to switch the device on once fitted onto a catheter tube.

The advantage of stopping emission of light in the open position may
include preventing leakage of ultraviolet light with potentially carcinogenic ef-
fects as well as saving energy.

Additionally or alternatively, the sterilisation device comprises a control
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wherein the control device is configured to cause the at least one light
source to start emitting germicidal light when the detector device detects that
the casing is attached to the catheter tube and/or is in the closed position,
and/or

wherein the control device is configured to cause the at least one light
source to stop emitting germicidal light when the detector device detects that
the casing is detached from the catheter tube and/or is in the open position.

Additionally or alternatively, the sterilisation device comprises a control
device and a detection device,

wherein the control device is configured to cause the at least one light
source to start emitting germicidal light when the detector device detects that
the casing is attached to the catheter tube, and/or

wherein the control device is configured to cause the at least one light
source to stop emitting germicidal light when detector device detects that the
casing is detached from the catheter tube.

Additionally or alternatively, the detection device may comprise a pin
and the control device may comprise a switch,

wherein the pin contacts the switch when the casing is in the closed
position and causes the at least one light source to start emitting germicidal
light, and

wherein the pin is positioned at a distance to the switch when the cas-
ing is in the open position and causes the at least one light source to stop
emitting germicidal light.

The detection device may create a first signal indicating the closed
position when the pin contacts the switch. The detection device may create a
second signal indicating the open position when the pin does not contact the
switch. The detection device may provide the first and/or second signal to the
control device controlling the emission of light from the at least one light source.

The pin may be positioned on one portion of the casing and the switch

may be positioned on another portion of the casing.
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Additionally or alternatively, the casing may have an outer surface con-
figured to face the exterior of the sterilisation device, the outer surface having
a streamlined, curved shape.

This may provide the advantage of minimizing the risk of the patient
developing pressure ulcers due to the patient lying or sitting on the device.

Additionally or alternatively, the outer surface of the casing may not
comprise discontinuities, such as edges.

Additionally or alternatively, the outer surface of the casing may have
streamlined shape and/or a curved shape potentially along an axial extent of
the casing from the proximal end to the distal end and/or along a circumferential
extent of the casing.

Additionally or alternatively, the outer surface of the casing may com-
prise, potentially an exterior layer of, a material that may be softer relative to
an interior portion of the casing. The material may be an elastomer, such as a
rubber.

Additionally or alternatively, a maximum axial length of the sterilisation
device, potentially along the tubing axis, from the proximal end to the distal end
is at least 1.1, 1.2, 1.3, or 1.4 times a maximum outer diameter of the sterilisa-
tion device.

Additionally or alternatively, the sterilisation device may have a maxi-
mum outer diameter around the tubing axis and a length extending along the
central axis, wherein the length is at least 1.1, 1.2, 1.3, or 1.4 times the maxi-
mum outer diameter.

The sterilisation device may comprise a proximal part consisting of a
soft, resilient material, such as foam or silicone. This will allow attachment of
the sterilisation device on the catheter close to the opening in a patient’s body
through which the catheter enters the body. The softness and resilience of the
material means that the risk of irritation and pressure ulcers due to contact with
the sterilization device is reduced, thus allowing it to be positioned closer to the
body than what would be the case with a sterilization device without such a
proximal part. The section of the catheter tube extending from the sterilisation

device to the body and thus the area on the catheter where the bacteria can
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by-pass the device can thus be minimized.

In addition, the provision of the proximal part made from a soft, resilient
material may reduce the displacement of the device and the catheter tube when
the patient moves etc. In other words, the risk of the catheter tube unintention-
ally moving further in through the opening in the patient’s body or out of it is
reduced, which again may reduce the risk of an infection.

The soft and resilient material may for example be a foamed polymer,
such as polyurethane, or silicone.

To further reduce the risk of infection, the proximal part or the entire
sterilisation device may be coated with an antibacterial or bacteria-repellent
coating.

The proximal part may consist of two halves, which can be connected
to each other by means of glue, adhesive, or tape when the sterilisation device
is attached to the catheter tube. This is particularly advantageous when the rest
of the sterilisation device also comprises two halves. A cover sheet may be
provided for protecting the glue, adhesive, or tape until it is to be used. The
proximal part and/or the main body of the sterilisation device may, however,
also be made in one part or from more three or more interconnected compo-
nents.

A UV reflection zone may be provided in the sterilization chamber. By
reflecting ultraviolet light, it will increase the UV exposure and thereby poten-
tially increase the efficiency of the sterilisation.

The sterilisation device may form part of a kit of parts, which may fur-
ther comprise a catheter tube, wherein the sterilisation device is positioned
around a section of the catheter tube and the diameter of the distal opening is
greater than the outer diameter of the catheter tube.

The section of the catheter tube around which the sterilisation device
is positioned may be an ex vivo section of the catheter tube.

Such a kit of parts may provide the advantage that germs moving
along the catheter tube is prevented from circumventing the sterilisation device
as germs are prevented from crossing the air gap between the catheter tube

and the distal opening of the sterilisation device thus forcing the germs to move
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into the sterilisation chamber and be sterilised.

A second aspect of this disclosure relates to a method for sterilising a
section of a catheter tube, the method comprising the steps of:

— providing a sterilisation device according to the first aspect and a

catheter tube;

— positioning a section of the catheter tube in the through hole of the

sterilisation device; and

— causing the at least one light source to emit germicidal light onto a

section of the catheter tube, thereby sterilising said section of the
catheter tube.

An advantage of such a method may be that germ circumvention of
the sterilisation device is mitigated or eliminated as germs are prevented from
crossing the air gap between the catheter tube and the distal opening of the
sterilisation device thus forcing the germs to move into the sterilisation chamber
and be sterilised.

The step of positioning a section of the catheter tube in the through
hole of the sterilisation device may comprise a, potentially prior, step of setting
the sterilisation device to the open position, and/or a, potentially posterior, step
of setting the sterilisation device to the closed position.

A third aspect of this disclosure relates to the use of a sterilising device
according to the first aspect for sterilising a section of a catheter tube.

The sterilisation device according to the invention may potentially be
used on any catheter tube entering through an opening in the body of a human
or animal. It is presently considered to be particularly advantageous for use on
catheter tubes entering a urethra, a blood vessel, an abdominal cavity, a pelvic
cavity, a thoracic cavity, a cranial cavity, a spinal cavity, a tracheal tube, or
subcutaneous.

A person skilled in the art will appreciate that any one or more of the
above aspects of this disclosure and embodiments thereof may be combined
with any one or more of the other aspects of this disclosure and embodiments
thereof.

In the following, non-limiting exemplary embodiments are described
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detailing the aspect(s) of the present disclosure with reference to the drawings,
where:

Fig. 1 shows a perspective view of a sterilisation device attached to a
section of a catheter tube,

Fig. 2a shows a side view of the sterilisation device and catheter tube
of Fig. 1,

Fig. 2b shows a side cross-sectional view of the sterilisation device
and catheter tube along cross-sectional line B-B of Fig. 2a,

Fig. 2c shows an axial cross-sectional view of the sterilisation device
and catheter tube along cross-sectional line A-A of Fig. 2a,

Fig. 3 shows a perspective view of a sterilisation device in an open
position without a catheter tube,

Fig. 4a shows a side view of the sterilisation device of Fig. 3,

Fig. 4b shows a cross-sectional view of the sterilisation device along
cross-sectional line C-C of Fig. 4a,

Fig. 4c shows a cross-sectional view of the sterilisation device along
cross-sectional line D-D of Fig. 4a,

Fig. 5 corresponds to Fig. 1 but showing a different embodiment of the
invention,

Fig. 6 corresponds to Fig. 3 but showing the embodiment in Fig. 5, and

Fig. 7 shows the sterilization device in Figs 5 and 6 when in use on a
urinary catheter.

Referring first to Fig. 1 and 2a, a sterilisation device 1 is shown with a
catheter tube 9 extending there through. The sterilisation device 1 comprises a
casing 2 with a proximal end 2a, a distal end 2b, and an outer surface 28. The
proximal end 2a of the casing 2 is intended to be oriented towards a patient
and the distal end 2b of the casing 2 is intended to be oriented away from the
patient. The outer surface 28 of the casing 2 is facing the exterior of the sterili-
sation device 1 and has a streamlined, curved shape from the proximal end 2a
to the distal end 2b without sharp edges or corners in order to prevent causing
a pressure ulcer if the sterilisation device 1 should end up beneath the patient.

The maximum axial length of the sterilisation device 1 from the proximal end
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2a to the distal end 2b is about 1.5 times the maximum outer diameter of the
sterilisation device 1.

The casing 2 comprises a through hole 24 with a circular proximal
opening 24a located at the proximal end 2a of the casing 2 and a circular distal
opening 24b located at the distal end 2b of the casing 2. A diameter of the distal
opening 24b of the through hole 24 is greater than the outer diameter of the
catheter tube 9, so that an air gap 3 is formed between the distal opening 24b
and the catheter tube 9 as can be seen on Fig. 1.

Turning to Fig. 2b, a tubing axis 26 extends from the proximal end 2a
of the casing 2 to the distal end 2b of the casing 2. The tubing axis 26 of the
casing 2 forms a centre line of the through hole 24. The through hole 24 has a
circular cross-section perpendicular to the tubing axis 26 from the distal open-
ing 24b at the distal end 2b of the casing 2 to the proximal opening 24a at the
proximal end 2a of the through hole 24.

The casing 2 comprises an attachment portion 21, a sterilisation cham-
ber 22, and the through hole 24 extending through both the attachment portion
21 and the sterilisation chamber 22. The through hole 24 comprises the distal
opening 24b which is positioned at the distal end 2b of the casing 2 adjacent to
and leading directly into the sterilisation chamber 22. A section of a catheter
tube 9 is retained in the through hole 24 by the attachment portion and a cen-
tring member 27.

The sterilisation chamber 22 comprises a wall surface 23 extending
between the light source 6 and the distal opening 24b. The wall surface 23
forms an interior circumferentially and axially extending surface of the through
hole 24. The distal opening 24b forms a border of the wall surface 23. The air
gap 3 extends with a tubular shape between the wall surface 23 and the outer
surface 92 of the catheter tube 9 from the distal opening 24b into the sterilisa-
tion chamber 22 towards the light source 6.

Turning to Fig. 2¢, the air gap 3 has uniform radial extent around the
cylindrical catheter tube 9. The diameter of the distal opening 24b is about 2
times the outer diameter of the catheter tube 9, this ensures that the air gap 3

is sufficiently large in order to prevent germs crossing the air gap 3 from the
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outer surface 92 of the catheter tube 9 to the outer surface 28 of the casing 2.

Referring now to Fig. 3 which shows the sterilisation device 1 in an
open position. The casing 2 comprises a floating hinge 5 interconnecting a first
half 41 and a second half 42 of the casing 2. The halves 41, 42 of the casing 2
are movable around a hinge axis 51 of the hinge 5, which is parallel to the
tubing axis 26. The hinge 5 allows the sterilisation device 1 to be set in the open
position as shown in Figs. 3 and 4a-4c, and in a closed position as shown in
Figs. 1 and 2a-2c. The open position provides radial access way to the through
hole 24 so that a section of the catheter tube 9 can be radially inserted into the
through hole 24 and attached to the casing 2 by the attachment portion 21 of
the casing 2. In the closed position, the two halves 41, 42 radially surround
catheter tube 9 in the through hole 24 so as to radially retain the catheter tube
9 in the through hole 24.

The sterilisation device 1 further comprises a centring member 27 in
the form of a tubing holder as seen in Fig. 3. The centring member 27 attaches
to the catheter tube 9 by elastically deforming and snapping onto the outer sur-
face 92 of the catheter tube 9. The centring member 27 is fixed to the casing 2
at a proximal end 22a of the sterilisation chamber 22 and extends into the ster-
ilisation chamber 22 thereby forming a cantilever beam. The centring member
27 biases the catheter tube 9 towards the centre line, i.e. the tubing axis 26, of
the sterilisation chamber 22 as best seen in Fig. 2b. The centring member 27
consist essentially of an ultraviolet translucent or ultraviolet transparent mate-
rial.

The attachment portion 21 comprises three ribs 210 configured to re-
tain a section of the catheter tube 9 being positioned in the through hole 24.
The diameter of the distal opening 24b of the through hole 24 is greater than a
diameter of the through hole 24 at the ribs 210 of the attachment portion 21 of
the casing 2, so that when the catheter tube 9 is retained in the through hole
24 by the attachment portion 21 of the casing 2, an air gap 3 is formed between
the sterilisation chamber 22 at the distal opening 24b and the catheter tube 9
as can be seen between the centring member 27 and the wall surface 23 of the

sterilisation chamber 22.
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The light source 6 is in the form of a light emitting diode configured to
emit germicidal ultraviolet light C (UVC) light with a wavelength in the range of
100-280 nm into the sterilisation chamber 22 of the casing 2. The light source
6 is positioned at the proximal end 22a of the sterilisation chamber 22 so as to
be positioned as far away from the distal opening 24b while still ensuring suffi-
cient sterilisation of the catheter tube 9. The wall surface 23 of the sterilisation
chamber 22 consist essentially of a polymer material configured to at least par-
tially absorb ultraviolet C light. The light source 6 is positioned in a light well 63
as best seen in Figs. 3and 4c which ensures that light emitted from the light
source 6 exits the light well 63 substantially in a light cylinder 62 around the
optical axis 62 of the light source 6. The optical axis 62 of the light source 6 is
substantially perpendicular to the tubing axis as seen on Fig. 4c, so that the
light rays directly emitted by the light source 6 is received and at least partially
absorbed by the opposite side of the wall surface 25 of the sterilisation chamber
22, the centring member 27, or the outer surface 92 of the catheter tube 9. This
has the advantage that the intensity of the ultraviolet light is reduced to safe
levels at the distal opening 24b of the through hole 24.

As best seen in Figs. 4a — 4c, the sterilisation device 1 further com-
prises a detection device 81 in the form of a pin, a control device 82 in the form
of a switch, circuitry (not shown) and a power source 7 in the form of a battery.
The circuitry interconnects the control device 82, the light source 6, and the
power source 7. The power source is configured for supplying power to the
circuitry and thereby the light source 6. The detection device 81 is positioned
on the second half 42 of the casing 2 and the control device 82 is positioned
on the first half 41 of the casing 2.

In the open position, as shown in Fig. 3, the detection device 81 is
positioned at a distance to the control device 82 which disconnects the power
source 7 from the light source 6 causing the light source 6 to stop emitting the
germicidal light.

In the closed position, as shown in Figs. 1 and 2a-2c, the detection
device 81 contacts the control device 82 connecting the power source 7 to the

light source 6, causing the light source 6 to start emitting the germicidal light.
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A different embodiment of a sterilisation device 1’ is shown in Figs 5-
7. In these figures and in the description relating thereto, the same reference
numbers are used as in Figs 1-4 for features having the same function even
though they are not necessarily identical. In order to avoid undue repetition only
the differences between this embodiment and what was described with refer-
ence to Fig. 1-4 will be described in detail.

Fig. 5 shows a sterilisation device 1° mounted on a catheter tube 9 and
in Fig. 6 the sterilisation device is shown in an opened position. As may be
seen, this sterilisation device 1’ is of a less rounded outer shape than the ster-
ilisation device 1 in Figs 1-4.

In order to be able to attach the sterilisation device 1’ on the catheter
tube 9 as close to the opening 101 in the patient’s body 100 as possible and
thereby minimize the area on the catheter tube via which bacteria can by-pass
the device, a soft, resilient foam/silicone material in the form of a proximal part
29 has been added at the proximal end of the device. The proximal part posi-
tioned close to the body 100 of a patient and on a catheter inserted through an
opening 101 in the body is shown in Fig. 7. In Fig. 7 the catheter tube 9 is a
urinary catheter inserted in the urethra of a male patient, but it is might as well
be used for a female patient or for a different type of catheter, such as an ab-
dominal catheter.

The provision of the proximal part 29 reduces the risk of the sterilisa-
tion device 1’ inflicting a pressure on the patient’s body, which may be particu-
larly unpleasant when used at the genitalia as shown in Fig. 7 and which may
also result in skin damages and hence an increased risk of infection.

Another advantage of the soft and resilient proximal part 29 is that the
risk of the catheter tube 9 being pulled or pushed on when the patient moves
is reduced. In the example in Fig. 7 the catheter tube 9 is being held in place in
the urinary bladder 102 of the patient by means of a balloon 93 arranged on
the section of the catheter tube extending into urinary bladder. The balloon pre-
vents the catheter tube 9 from being pulled out, but does not prevent it from
being pushed further in. The provision of the proximal part 29 allows the steri-

lisation device 1’ to be positioned very close to the opening in the patient’s
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body, in this case down to about 1 mm from the opening, and this in itself re-
duces the risk of the catheter tube being pushed inwards. In addition, the resil-
ience of the material of the proximal part 29 means that it may compensate for
some movements.

As described above with reference to Fig. 3 the sterilisation device 1’
in Figs 5-7 also consists of two halves 41, 42, which are interconnected at a
hinge 5 as may be seen in Fig. 6. The proximal part 29 is also consisting of two
halves 29a, 29b each associated with a respective half 41, 42 of the device.

To ensure that the sterilisation device 1’ closes tightly around the cath-
eter tube 9, a male lock part 43 is provided in the first half 41 and a female lock
part 44 is provided on the second half 42. When moving the sterilisation device
from the open position in Fig. 6 to the closed position in Fig. 5 these two lock
parts will snap-lock to each other. In addition, one half 29b of proximal part 29
is provided with an adhesive (not visible), which is covered by a cover sheet
292. Before closing the sterilisation device 1’ around the catheter tube 9, the
cover sheet is to be removed so that the two halves 29a, 29b of the proximal
part 29 adhere to each other in the closed position.

Other means for locking the two halves 41, 42 to each other and/or for
connecting the two halves 29a, 29b of the proximal part are also possible, in-
cluding the use of tape and hook-and-loop type fasteners, such as Velcro.

As may be seen in Fig. 6 this embodiment of the sterilisation device 1’
comprises a series of centring members 27 projecting from the inner wall sur-
face 23 at the distal end. Each of these centring members 27 contact the cath-
eter tube 9 and contributes to keeping it centred with the sterilisation device.
An advantage of using these centring members is that the contact area with the
catheter tube is small.

The embodiment in Fig 5-7 comprises a UV reflection zone 25 on the
inner wall surface 23, said zone extending from the rib marked 210’ of the at-
tachment portion 21 to the centring members 27. The surface of the UV reflec-
tion zone is made from a material, which reflects UV radiation. Due to the re-
flection of the UV light emitted by the light source 6, the catheter tube 9 extend-

ing through the sterilisation chamber 22 will be subjected to an increased UV
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exposure compared to if using a corresponding sterilisation device without a

UV reflection zone.

The following is a list of reference numerals used throughout this spec-

5 ification. In case of any doubt, the reference numerals of the following list apply.

1 sterilisation device

2 casing

2a proximal end

2b distal end

21 attachment portion

210 rib

22 sterilisation chamber
22a proximal end

23 wall surface

24 through hole

24a proximal opening

24b distal opening

25 reflection zone

26 tubing axis

27 centring member

28 outer surface

29 proximal part

29a first half of proximal part
29b second half of proximal part
291 contact surface of proximal part
292 cover sheet on proximal part
3 air gap

41 first half

42 second half

43 lock part on first half

44 lock part on second half
5 hinge

51 hinge axis

6 light source

61 light cylinder

62 optical axis

63 light well

7 power source

81 detection device

82 control device

9 catheter tube

91 inner surface

92 outer surface
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balloon
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urinary bladder
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CLAI MS

1. A sterilisation device for sterilising a section of a catheter tube, the
sterilisation device comprising:

- a casing including a proximal end, a distal end, an attachment por-
tion, a sterilisation chamber, and a through hole extending through both the
attachment portion and the sterilisation chamber, the through hole having a
distal opening positioned at the distal end of the casing and leading into the
sterilisation chamber, the attachment portion being configured to retain a sec-
tion of a catheter tube in the through hole; and

- at least one light source configured to emit germicidal light, such as
ultraviolet light, into the sterilisation chamber of the casing;

wherein a diameter of the distal opening of the through hole is greater
than a diameter of the through hole at the attachment portion of the casing, so
that when the catheter tube is retained in the through hole by the attachment
portion of the casing, an air gap is formed between the sterilisation chamber at

the distal opening and the catheter tube.

2. A sterilisation device according to the previous claim, wherein the
at least one light source is positioned at a distance to the distal opening so that
light directly emitted by the at least one light source is received by either the
sterilisation chamber of the casing, or, If present, a catheter tube positioned in

the through hole of the casing.

3. A sterilisation device according to any of the previous claims,
wherein the sterilisation chamber comprises a wall surface extending between
the at least one light source and the distal opening, wherein the distal opening
forms a border of the wall surface, so that when the catheter tube is positioned
in the through hole, a tubular air gap is formed between the wall surface and
the catheter tube, wherein the tubular air gap extends from the distal opening

and into the sterilisation chamber.

4. A sterilisation device according to any of the previous claims, further
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comprising a centring member configured to centre the catheter tube in the

sterilisation chamber.

5. A sterilisation device according to any of the previous claims,
wherein the diameter of the distal opening is at least 1.1 times the diameter of
the through hole at the attachment portion or of the diameter of the catheter

tube that can be positioned in the through hole.

6. A sterilisation device according to any of the previous claims, having

- an open position in which a catheter tube can be attached to the casing by
the attachment portion of the casing, and/or

- aclosed position in which a section of a catheter tube already present in the

attachment portion of the casing can be retained.

7. A sterilisation device according to claim 6, wherein the casing com-
prises two portions interconnected by a hinge, such as a living hinge, a pin-
and-knuckle, or a floating hinge, the hinge being settable to the open position
and the closed position,

wherein a radial access way to the through hole is provided in the open
position, so that a section of the catheter tube can be radially inserted into the
through hole, and/or

wherein the two portions of the casing surround the through hole in the
closed position, so that the section of the catheter tube already present in the

attachment portion of the casing can be at least radially retained.

8. A sterilisation device according to any one of the previous claims,
wherein the sterilisation device comprises a control device and a detection de-
vice,

wherein the control device is configured to cause the at least one light
source to start emitting germicidal light when the detector device detects that
the casing is in the closed position, and/or

wherein the control device is configured to cause the at least one light
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source to stop emitting germicidal light when detector device detects that the

casing is in the open position.

9. A sterilisation device according to any of the previous claims,
wherein the casing has an outer surface configured to face the exterior of the

sterilisation device, the outer surface having a streamlined, curved shape.

10. A sterilisation device according to any of the previous claims,
wherein a maximum axial length of the sterilisation device from the proximal
end to the distal end is at least 1.1 times a maximum outer diameter of the

sterilisation device.

11. A sterilization device according to any of the previous claims, fur-
ther comprising a proximal part consisting of a soft, resilient material, such as

foam or silicone.

12. A sterilisation device according to any of the previous claims, fur-

ther comprising an antibacterial or bacteria-repellent coating.

13. A sterilisation device according to any of the previous claims,

wherein a UV reflection zone is provided in the sterilization chamber.

14. A method for sterilising a section of a catheter tube, the method
comprising the steps of:
— providing a sterilisation device according to any one of claims 1 to 13 and a
catheter tube;
— positioning a section of the catheter tube in the through hole of the sterilisa-
tion device; and
— causing the at least one light source to emit germicidal light onto a section

of the catheter tube, thereby sterilising said section of the catheter tube.
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Fig. 3
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Fig. 1
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