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COUPLING DEVICES AND KITS THEREOF
TECHNICAL FIELD

[0001] The present invention relates to a coupling device for transferring substances, in
particular medical substances. The coupling device can be used for transferring medical
substances between a patient and an infusion bag containing the medical substances. The
coupling device comprises a piercing member for connection to a medical device such as the

infusion bag. The invention also relates to a piercing member for a coupling device.
BACKGROUND

[0002] Coupling devices are typically used for providing fluid ports to medical devices and
used for transferring medical substances between, for example, devices such as containers
and/or for drug administering from a container to a patient. An example of a use is the use of
the coupling device together with an infusion bag, which in the following will be described for

illuminating purposes.

[0003] Infusion bags are used for intravenous delivery of fluids and medically effective
substances to human beings and animals. For this reason, the infusion bag is provided with an
outlet through which fluid may flow to a component connected to the patient, such as a cannula
or the like, and further into the body of the patient. When preparing the fluids which are to be
administrated to the body from the infusion bag, a usual method is that medically effective
substances are supplied to a pre-sealed infusion bag which is filled with a transport fluid, such
as a sodium chloride solution or a glucose solution. The preparation is performed by injecting

the medically effective substance via an inlet into the bag.

[0004]  For accomplishing the desired transferring of fluid a combined inlet and outlet of the
infusion bag together with the coupling device which is denoted “injection spike” or just

"spike" are often used.

[0005] The spike has a needle-formed piercing member by means of which a barrier,
membrane or septum arranged in a narrow passage of the infusion bag, constituting inlet/outlet
of the infusion bag, may be penetrated so that the infusion bag may be opened towards two

channels arranged in the spike when the spike is introduced in the inlet/outlet of the infusion
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bag. One of the channels is intended for conveyance of fluid in a direction from the infusion
bag towards the patient and the other channel is intended for injection of medical substances
into the infusion bag. In the other end of the spike are members arranged at the mouths of the
channels for connection to other components, such as flexible tubes for conveyance of the fluid

further to the patient and cannulas for the injection of medical substances to the infusion bag.

[0006] WO 2004/004806 Al discloses such a spike for transferring medical substances and

fluids to and from infusion bags.

[0007] WO02003/086529 discloses a device for mixing medical fluids and for introducing
substances into an infusions system. The device is composed of two portions. The first portion
is made of a thermoplastic material, such as polypropylene (PP), polycarbonate (PC) or
Acrylonitrile butadiene styrene polymer (ABS polymer). The second portion is made of an

elastomeric polymer material or a synthetic rubber material.

[0008] In view of the known coupling devices, there is a need to provide an improved
and/or alternative coupling device, which provides a fluid port to medical devices, while being

easy and safe to use for a long-term period.
SUMMARY

[0009] A first aspect of the present invention pertains to a coupling device that provides a
first medical device with a fluid port. In one or more embodiments, the coupling device may
include at least one connection site that receives and connects a second medical device, a
piercing member having a longitudinal axis A, a piercing tip portion and a piercing tip , the
piercing member being arranged in fluid communication with the at least one connection site
and adapted to pierce a membrane on the first medical device that provides the first medical
device with the fluid port. In one or more embodiments, the piercing member may include a
first fluid channel and a second fluid channel , the first fluid channel and second fluid channels

having a first opening at the piercing tip portion.

[0010] In one or more embodiments, the first fluid channel and second fluid channels are
separated by a fluid channel separation wall , the fluid channel wall having a convex surface
portion , with respect to the longitudinal axis A, the convex surface portion faces the first fluid

channel at the piercing tip portion.
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[0011]  In one or more embodiments, the convex surface portion of the coupling device may

extend the full length between the fluid channel separation wall.

[0012] In one or more embodiments, the fluid channel wall of the coupling device may
include a concave portion, with respect to a longitudinal axis the concave portion facing the
second fluid channel at the piercing tip portion. In one or more embodiments, the concave

surface portion may extend the full length of the fluid channel separation wall.

[0013] In one or more embodiments, the convex surface portion of the fluid channel

separation wall projects from the first opening of the first channel so as to form the piercing

tip.

[0014] In one or more embodiments, the first fluid channel of the coupling device may
include a fluid channel separation wall and an opposing first outer wall, and in that the second
fluid channel is defined by the fluid channel separation wall and an opposing second outer

wall.

[0015] In one or more embodiments, the first opening of the first fluid channel may include
a first cut surface having a rim on the opposing first outer wall, and the first opening of the
second fluid channel may include a second cut surface defined by a rim of the opposing second
outer wall. The first and second cut surfaces are adapted to pierce the membrane. In one or
more embodiments, the first and second cut surfaces of the opposing first and a second outer

walls are arranged at separate distances from the piercing tip of the piercing member and with

20 respect to the longitudinal axis A.

25

[0016] In one or more embodiments, the first and second cut surfaces of the opposing first
and a second outer walls are separated by a distance so that the second cut surface of the
opposing second outer wall is exposed to the membrane before the first cut surface of the

opposing first outer wall during piercing of the membrane.

[0017] 1In one or more embodiments, the convex surface portion of the fluid channel
separation wall is arranged to be inserted and displaced in the membrane before the first cut

surface of the opposing first outer wall is introduced into the membrane.
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[0018] In one or more embodiments, the convex surface portion of the fluid channel wall

projects from the first opening of the first fluid channel a distance of about 3-15 mm.

[0019] In one or more embodiments, the convex surface portion of the fluid channel wall

projects a distance between the first cut surface of the opposing first outer wall and the piercing

tip.

[0020] In one or more embodiments, the first fluid channel has an arc shaped cross section.

In one or more embodiments, the second fluid channel has a circular cross section.

[0021]  In one or more embodiments, the coupling device may include a second connection

site adapted to receive and connect to a hose or tube.

[0022] In one or more embodiments, the piercing member of the coupling device may
include polypropylene, high-density polyethylene, polytetrafluoroethylene, or mixtures thereof.
In one or more embodiments, the polypropylene is a homopolypropylene. In one or more
embodiments, at least one polymer has a tensile modulus of 1200-2500 MPa as measured by a

method according to ISO 527.

[0023] In one or more embodiments, the piercing member is manufactured from a first
polymer composition and the at least one connection site is manufactured from a second

polymer composition, different from the first polymer composition.

[0024]  In one or more embodiments, the first fluid channel of the coupling device has a first
cross section in plane B-B and in that the second fluid channel has a second cross section in
plane B-B, wherein the first cross section of the first fluid channel is different from the second

cross section of the second fluid channel.

[0025] In one or more embodiments, the first cross section in plane B-B of the first fluid
channel is substantially arc formed. In one or more embodiments, the second cross section in

plane B-B of the second fluid channel is substantially circularly formed.

[0026] A second aspect of the present invention pertains to a coupling device for providing
a first medical device with a fluid port. In one or more embodiments, the medical device may
be an infusion bag. The coupling device may include at least one connection site adapted to

receive and connect a second medical device , a piercing member having a longitudinal axis
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A, a piercing tip portion and a piercing tip. In one or more embodiments, the piercing
member being arranged in fluid communication with the at least one connection site and
adapted to pierce a membrane on the first medical device to thereby provide the medical
device with the fluid port. In one or more embodiments, the piercing member may include a
first and a second fluid channel. In one or more embodiments, the first and second fluid
channels may include a first opening at the piercing tip portion, wherein the first opening of the
first fluid channel is further distanced from the tip, than the first opening of the second fluid
channel, thus enabling the first opening of first fluid channel to enter the membrane after the

second opening of the second fluid channel has entered the membrane.

[0027] A third aspect of the present invention pertains to a kit including the coupling device

of and an infusion bag.

[0028]  In the following, a more detailed description of embodiments will now be given with

reference to drawings.
BRIEF DESCRIPTION OF THE DRAWINGS

[0029] Figure 1 shows a patient that is being administrated with infusion from a

medicament administration system.
[0030] Fig. lais a schematic side view of a coupling device according to one embodiment.
[0031] Fig. 1bis a schematic sectional side view through the device in Fig. 1a.

[0032] Fig. 2 is a schematic perspective view of a coupling device according to one

embodiment.
[0033] Fig. 2ais a schematic view of a coupling device seen from above

[0034]  Figs. 2b-2c are schematic views of a coupling device as seen from the top, below

and side.

[0035]  Figs. 3a is a sectional top view of plane B-B in a piercing member part of the

coupling device in Fig. 1b.

[0036] Fig. 3bis a top view of a piercing tip portion of a piercing member.
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DETAILED DESCRIPTION

[0037]  Figure 1 shows a patient 1 that is being administrated with IV infusion from a
medicament administration system 2 comprising a first fluid container 3 provided with a
coupling device 100, in the form of an infusion spike. The coupling device 100 is connected to
a hose 5, in fluid communication with the blood circulation system of the patient 1, a piercing
member (not shown), forced into the first fluid container 3, and a connection site, into which

medicine can be administrated by means of a fluid injector such as a syringe (not shown).

[0038]  Figure 1a shows the coupling device 100 according to an embodiment of the present
invention, wherein the coupling device is in the form of an infusion spike 101. The coupling
device 100 will be described in greater detail hereafter with reference to figures la-2e. The
coupling device 100 comprises a first connection site 106, a second connection site 107 and a

piercing member 110.

[0039] In figure 1b, a cross section of the coupling device from figure la is shown. The
piercing member 110 comprises a first fluid channel 111 with a first opening 112, and a second
fluid channel 113 with a first opening 114. The piercing member extends along a longitudinal
axis A. The first fluid channel 111 is in fluid communication with a first connection site
adapted to connect a hose or similar while the second fluid channel is in fluid communication
with a second connection site for connecting a medical device for example. The first and the
second fluid channels 111, 113 leads to a piercing tip portion 120 having a piercing tip 121, or
just referred to as the tip 121.

[0040] The first and the second fluid channels 111, 113 are separated by a fluid channel
separation wall, hereafter referred to only as the separation wall 130. As seen in figure la, the
separation wall projects from the first opening 112 of the first fluid channel at the piercing tip
portion 120, and form the tip 121 of the piercing member. In figure 1b, the separation wall 130
has two opposing walls 131, 132. The opposing first wall 131 forms together with the
separation wall the first fluid channel 111, while the opposing second wall 132 forms the

second together with the separation wall 130 the second fluid channel 113.

[0041] Fig. 2 illustrates one embodiment of the coupling device of the present invention,

i.e. an infusion spike 101, which is provided with a needle-formed piercing member 110 which
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may be introducible in a part which constitutes an inlet/outlet of a medical device such as an
infusion bag (not illustrated). This inlet/outlet part of the infusion bag may be designed as a
flexible tube with a circular cross-section corresponding to the cross-section of the piercing
member 110 of the coupling device 100 and may have, before the introduction of the piercing
member 110, a membrane, e.g. a sealing membrane, arranged at a mouth. The injection spike is
provided with two fluid channels for fluid connection between a piercing tip portion and a
connection site for a hose or the like and a site for connection to, for example, a fluid injector
such as a syringe. The arrangement will be described in more detail below. During the
introduction of the spike 101, the piercing member 110 penetrates the membrane and the
infusion bag be opened towards channels in the spike 101. A fluid port is thus provided on the

infusion bag.

[0042] In figure 2a, coupling device 100, and the projecting separation wall 130 is seen
from above. As is noticed, the separation wall is clearly visible as it has an exposed area
outside of the first fluid channel. The exposed area can be between 1-10 mm?2, when seen from
above as illustrated in figure 2a. A rim135 forms the opening 112 of the first fluid channel 111
and also provides for a cut surface. The cut surface assists in providing a good and clean
penetration through the membrane during penetration thereof. The second fluid channel 113 is
provided with a rim 136 forming the opening 114 of the second fluid channel 113 which also

provides for a cut surface.
[0043]  Figures 2b-2c illustrate the coupling device as seen from the top, below and side.

[0044] In figures la, 2e and 3b, the enlargement of the piercing tip portion can be seen. As
is noticed, the cut surfaces, i.e. the rims 135, 136, of the first and the second fluid channels are
displaced with respect to the longitudinal axis A. Hence they have different distances to the tip
121 of the piercing member 110 as measured along the longitudinal axis A. This enables a
good penetration property for the piercing member. As can be noticed, the rim 135 has a crest
137, the distance of the crest 137 of the rim 135 of the first fluid channel 111 to the tip is about
10 mm, and between 6-15 mm is suitable, 7-13 mm preferable. The rim 135 of the first fluid
channel further transcends to the separation wall, rather than transcends to a tip, and the

separation wall 130 instead form the tip.
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[0045]  Furthermore, the outer portion of the piercing member 110 is also provided with
portions tapering in a direction towards an end of the piercing tip 121. This provides easy

insertion through membranes or barriers, for example.

[0046] While for the crest 138 of the rim 136 of the second fluid channel, the distance is
only 5 mm, 3-5 mm is suitable. The rim 136 of the second fluid channel 113 substantially
transcends to the tip 121. In practice, this means that the whole rim 136 of the second fluid
channel 113 is introduced into the membrane before the rim 135 of the first fluid channel 111
is introduced into the membrane. The openings 112, 114 of the first and second fluid channels
111, 113 are thus introduced separately into the membrane during penetration. This provides
for a good and clean penetration which reduces the risk for small membrane chips to

accidentally be torn off from the membrane during penetration.

[0047] However, the piercing member should also be rigid enough so that the piercing
member does not bend during penetration of the membrane. The separation wall 130 is
provided with a convex surface 140 defining a part of the first fluid channel 111 with respect to
the longitudinal axis A. The convex surface can extend the full length of the first fluid channel
111, 50-100 % of the length of the first fluid channel 111 is advantageous. The opposing first

outer wall 131 and the opposing second outer wall 132 are visible.

[0048]  Figs. 3a-b illustrate an embodiment of channel arrangement and cross-sectionals
shapes of the channels. According to the embodiment, the first channel may at least in a
portion along the channel adopt a circular cross-sectional shape, while the second channel may

adopt a different shape, in this case an arc form or a crescent or banana shape.

[0049]  Figure 3a shows a cross section in the plane B-B as illustrated in figure la. Figure 3a
shows the first fluid channel 111, and the second fluid channel 113 separated by the separation
wall 130. As is noted, the cross section of the first fluid channel 111 is substantially arc formed
while the cross section of the second fluid channel 113 is circular. The convex surface can be
described as a surface having a radius curvature of 1-5 mm, or 1-3 mm or 1-2 mm. The
opposing first outer wall can have a radius of 1-5 mm. The radius is from the piercing tip 121
continuously increasing along the channel 111. The radius of the convex surface at the piercing
tip 121 may be around 10 percent smaller than the radius at the base indicated in figure 2¢ with

arrow F.



10

15

20

25

WO 2012/109310 PCT/US2012/024254

[0050] Different cross sections are possible, for example the piercing member can have two

or more fluid channels, three or more, optionally four or more fluid channels.

[0051] The cross section area of the first fluid channels is twice as large as the cross section
area of the second fluid channel, the ratio can however be 1,5-4 (cross section area of the first
fluid channel / cross section area of the second fluid channel). Thus there is enabled a higher

volume flow in the first fluid channel 111 as compared with the second fluid channel 113.
[0052]  The longitudinal axis A is the center axis of the piercing member 110.

[0053] According to one embodiment the coupling device 100 may comprise a material
selected from the group consisting of polypropylene (PP), homopolypropylene, high-density
polyethylene (HDPE) and polytetrafluoroethylene (PTFE) mixtures thereof.

[0054]  Such a material provides the possibility of providing stiffness to the coupling device
100 and its piercing member 110, which allows the piercing member 110 to penetrate a
membrane or barrier in a vessel in an intact form. Furthermore, the material provides a
possibility of withstanding substances used in connection with medical device systems in
which the coupling device 100 may be used. Example of such substances are polyethylene

glycol, dimethylacetamide, and alcohols.

[0055] According to an embodiment, at least said piercing member 110 comprises the

selected material.

[0056]  According to an embodiment, the coupling device 100 is manufactured from at least

one polymer selected from the mentioned polymer material.

[0057]  According to an embodiment, the piercing member 110 is manufactured from a first
polymer composition and the at least one connection site is manufactured from a second

polymer composition, different from the first polymer composition.

[0058] The PP may be of a homopolymer type. At least the piercing member 110 is
manufactured from homopolypropylene. Properties related to listed sample polymers are

provided in Table 1.
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Table 1: Physical Properties of the Polymers.

Unit Test Sample | Sample | Sample | Sample | Sample | Sample | Sample
Method | No.1 | No.2 |[No.3 |No.4 |[No.5 |No.6 |No.7
Polymer PP PP PP PP PP PP PP
homo homo | homo | homo | homo | homo
Density | (g/em’) | ISO 091 | 0.907 0.9 0.9 0.9
1183
Mould (%) ISO - 1-2
Shrinkage 294
Melt (g/10 ISO 8 10 23 7.5 60 3 12
Flow min) 1133
Rate
Flexural | (MPa) |ISO - 1550 1450 1400
Modulus 178
Tensile (MPa) | ISO 1800 1100 1500 1400 1700
Modulus 527
Tensile (MPa) | ISO 38 29.5 34 31 33 35 34
Stress at 527
Yield
Tensile (%) ISO 7.5 13 8 10 9
Strain at 527
Yield
Charpy Kj/m® |ISO179 5.5 4.5 2.5 3.5 3 3
Nothed leA
Impact
Strength
at 23°C

[0059] The material selected should provide stiffness property to the coupling device 100
and its piercing member 110, which allows the piercing member 110 to penetrate a membrane
of a vessel, or vial, without bending or breaking. The required criteria regarding penetration of

a membrane and examples of suitable materials are shown in Tablel.

[0060] In the following, some embodiments of polymer parameters for providing the certain

stiffness are given.
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[0061] According to an embodiment, the selected polymer may have a tensile modulus

according to ISO 527 of 1000-2500 MPa.

[0062]  According to an embodiment, the tensile modulus may be 2200 MPa or less, 2000
MPa or less, or 1900 MPa or less.

[0063] According to an embodiment, the tensile modulus may be 1000 MPa or more, 1100
MPa or more, 1200 MPa or more, 1300 MPa or more, 1400 MPa or more, 1500 MPa or more,
or 1700 MPa or more.

[0064] According to an embodiment, the tensile modulus may be 1400-2500 MPa, 1400-
1800 MPa or1850-1950 MPa.

[0065] According to an embodiment, the tensile modulus may be around 1800 MPa.

[0066]  According to an embodiment, the selected polymer may have a tensile stress at yield

according to ISO 527 of 28-40 MPa.

[0067] According to an embodiment, the tensile stress may be 40 MPa or less, or 38 MPa or

less.

[0068] According to an embodiment, the tensile stress may be 28 MPa or more, or 30 MPa

or more, or 31 MPa or more.

[0069] According to an embodiment, the selected polymer may have a tensile strain at yield

according to ISO 527 of 5-15 MPa.

[0070]  According to an embodiment, the tensile strain may be 15 % or less, 13 % or less or

11 %or less.

[0071]  According to an embodiment, the tensile strain may be 5 % or more, or 6 % or more,

or 7 % or more.

[0072] The coupling device 100 may comprise polytetrafluoroethylene. According to an
embodiment, at least the material or materials used in coupling device 100 parts which are in
contact with fluids and/or chemical substances during use should be resistant enough to the

fluids and/or chemical substances so that the material provides the piercing functionality of the
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piercing member during use. In the examples below it indicated that the mentioned materials

such as PP would be acceptable.

[0073] According to one embodiment, at least the surfaces of the channels and the piercing

member 110 are coated with polytetrafluoroethylene.

[0074]  According to an embodiment, the coupling device 100 material may at least in part
be coated with PP, homopolypropylene or high-density propylene, or polytetrafluoroethylene
(PTFE; also known by the trade mark Teflon). The person skilled in the art will understand

how to apply such a coating.

[0075] This provides the possibility of providing better chemical resistance against
chemicals used in the solutions that are in contact with the coupling device 100 during use. The
coupling device 100 materials to be coated may be selected from the group consisting of
plastics such as PP, HDPE, polycarbonate (PC) or ABS polymer, or a combination thereof.
The coating may be arranged on any portion that is in contact with solutions during use, such

as the channel wall surfaces and an outer surface of the piercing member 110.

[0076]  Different parts of the coupling device 100 may be of different materials. According
to one embodiment, at least the piercing member 110 comprises or consists of the material or
combinations of materials mentioned above, and may optionally be in part or fully are coated

with PTFE.

[0077]  According to another embodiment the whole coupling device 100 is made of the
same material or combination of materials and may optionally be in part or fully be coated with

PTFE.

[0078] In the foregoing description and the following examples, the present invention has
been described in connection with a few specific embodiments and with reference to the

attached drawings and examples.

[0079] However, the present invention is by no means strictly confined to these

embodiments or to what is shown in the drawings and examples.
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[0080] The coupling device 100 is described further through the non-limiting recital of
examples. In these examples the aspects of different materials for use in a coupling device are

given.

Material

[0081] The material selected can provide stiffness to the coupling device and its piercing
member, which allows the piercing member 110 to penetrate a membrane in a vessel in an
intact form. The required criteria regarding penetration of a membrane are defined in a method

based on ISO 8871.

[0082] In Table 1, several PP materials with the required stiffness are given. All material
(samples 1-7) were shown to provide rigidity (stiffness) to a coupling device for penetrating
the membrane. Nevertheless, according to further embodiments as mentioned above, the
material may be selected from PP materials with an increased stiffness as compared to polymer
sample 2. From Table 1, it is shown that materials selected from PP of homopolymer types
have increased stiffness as compared to sample 2, and these materials thus provides good

piercing capabilities to a piercing member, in particular sample 1.

(13

[0083] Reference throughout this specification to “one embodiment,” “certain

29 <

embodiments,” “one or more embodiments” or "an embodiment" means that a particular
feature, structure, material, or characteristic described in connection with the embodiment is
included in at least one embodiment of the invention. Thus, the appearances of the phrases
such as “in one or more embodiments,” “in certain embodiments,” “in one embodiment™ or “in
an embodiment” in various places throughout this specification are not necessarily referring to
the same embodiment of the invention. Furthermore, the particular features, structures,
materials, or characteristics may be combined in any suitable manner in one or more

embodiments.

[0084]  Although the invention herein has been described with reference to particular
embodiments, it is to be understood that these embodiments are merely illustrative of the
principles and applications of the present invention. It will be apparent to those skilled in the
art that various modifications and variations can be made to the method and apparatus of the

present invention without departing from the spirit and scope of the invention. Thus, it is
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intended that the present invention include modifications and variations that are within the

scope of the appended claims and their equivalents.
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CLAIMS

15

A coupling device that provides a first medical device with a fluid port , said
coupling device comprising

at least one connection site that receives and connects a second medical device,

a piercing member having a longitudinal axis A, a piercing tip portion and a
piercing tip , said piercing member being arranged in fluid communication with
said at least one connection site and adapted to pierce a membrane on said first
medical device that provides said first medical device with said fluid port,

said piercing member comprises a first fluid channel and a second fluid channel ,
said first fluid channel and second fluid channels having a first opening at said
piercing tip portion,

wherein said first fluid channel and second fluid channels are separated by a fluid
channel separation wall , said fluid channel wall having a convex surface portion ,
with respect to said longitudinal axis A, said convex surface portion faces said first

fluid channel at said piercing tip portion.

The coupling device of claim 1, wherein said convex surface portion extends the

full length between said fluid channel separation wall.

The coupling device according to any one of claims 1-2, wherein said fluid channel
wall further comprises a concave portion, with respect to said longitudinal axis A,

said concave portion facing said second fluid channel at said piercing tip portion.

The coupling device of claim 3, wherein said concave surface portion extends the

full length of said fluid channel separation wall.

The coupling device according to any one of claims 1-4, wherein at said piercing tip
portion, said convex surface portion of said fluid channel separation wall projects

from said first opening of said first channel so as to form said piercing tip.

The coupling device according to any one of claims 1-5, wherein first fluid channel

is defined by said fluid channel separation wall and an opposing first outer wall,
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and in that said second fluid channel is defined by said fluid channel separation wall

and an opposing second outer wall.

The coupling device of claim 6, wherein said first opening of said first fluid channel
has a first cut surface having a rim on said opposing first outer wall, and said first
opening of said second fluid channel has a second cut surface defined by a rim of
said opposing second outer wall, said first and second cut surfaces are adapted to

pierce said membrane.

The coupling device of claim 7, wherein said first and second cut surfaces of said
opposing first and a second outer walls are arranged at separate distances from said

piercing tip of said piercing member and with respect to said longitudinal axis A.

The coupling device of claim 8, and said first and second cut surfaces of said
opposing first and a second outer walls are separated by a distance so that said
second cut surface of said opposing second outer wall is exposed to said
membrane before said first cut surface of said opposing first outer wall during

piercing of said membrane.

The coupling device according to any one of claims 7-9, wherein said convex
surface portion of said fluid channel separation wall is arranged to be inserted and
displaced in said membrane before said first cut surface of said opposing first outer

wall is introduced into said membrane.

The coupling device according to any one of claims 1-10, wherein said convex
surface portion of said fluid channel wall projects from said first opening of said

first fluid channel a distance of about 3-15 mm.

The coupling device according to any one of claims 7-11, wherein said convex
surface portion of said fluid channel wall projects a distance between said first cut

surface of said opposing first outer wall and said piercing tip.
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The coupling device according to any one of claims 1-12, wherein said first fluid

channel has an arc shaped cross section.

The coupling device according to any one of claims 1-13, wherein said second fluid

channel has a circular cross section.

The coupling device according to any one of claims 1-14, wherein said coupling
device comprises a second connection site adapted to receive and connect to a hose

or tube.

The coupling device according to any one of claims 1-15, wherein at least said
piercing member comprises polypropylene, high-density polyethylene,

polytetrafluoroethylene, or mixtures thereof.

The coupling device of claim 16, wherein the polypropylene is a

homopolypropylene.

The coupling device of claim 16, wherein said piercing member is manufactured
from a first polymer composition and said at least one connection site is
manufactured from a second polymer composition, different from said first polymer

composition.

The coupling device of claim 18, wherein the at least one polymer has a tensile

modulus of 1200-2500 MPa as measured by a method according to ISO 527.

The coupling device of claim 18, wherein said first fluid channel has a first cross
section in plane B-B and in that said second fluid channel has a second cross
section in plane B-B, wherein said first cross section of said first fluid channel is

different from said second cross section of said second fluid channel.
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The coupling device of claim 20, wherein said first cross section in plane B-B of

said first fluid channel is substantially arc formed.

The coupling device according to claim 20 or 21, wherein said second cross section

in plane B-B of said second fluid channel is substantially circularly formed.

A coupling device for providing a first medical device , such as an infusion bag,
with a fluid port , said coupling device comprising

at least one connection site adapted to receive and connect a second medical
device,

a piercing member having a longitudinal axis A, a piercing tip portion and a
piercing tip , said piercing member being arranged in fluid communication with
said at least one connection site and adapted to pierce a membrane on said first
medical device to thereby provide said medical device with said fluid port,

said piercing member comprises a first and a second fluid channel , said first and
second fluid channels each having a first opening at said piercing tip portion ,
wherein said first opening of said first fluid channel is further distanced from said
tip, than said first opening of said second fluid channel, thus enabling the first
opening of first fluid channel to enter said membrane after said second opening of

said second fluid channel has entered said membrane.

A kit comprising the coupling device according to any one of claims 1-23 and an

infusion bag.
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