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(57) Abstract: The invention relates to an assembly (101)
comprising : an injection device (1) comprising a container

/ 101 (2) for a product, said container (2) comprising a distal tip
(3) having a longitudinal axis A, said distal tip (3) encom-

6 passing a channel (4) aligned with said longitudinal axis A

2 / and providing a passageway for the transfer ot said prod-

uct, an adaptor (6) comprising a ring (7) provided with at
least one inner projection (8), said distal tip (3) being pro-
9 vided on its outer surface (3a) with a shoulder (10) being

capable of preventing distal movement of said adaptor (6)

i] with respect to said distal tip (3), characterized in that said

IN’-4 distal tip (3) is provided on its outer surface (3a) with at

[= M 1 __ least one annular gap (5), proximally spaced with respect

. to said shoulder (10), said at least one annular gap (5) be-

L N ing capable of cooperating with said at least one projection

}' \ (8) so as to allow said adaptor (6) to rotate freely with re-
3 spect to said distal tip (3) around said longitudinal axis A.
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Improved drug container

The present invention relates to an assembly comprising an
injection device and an adaptor, such as a Luer lock adaptor, allowing a safe
connection of the adaptor on the injection device, in view of further connecting
a connector element, such as an IV (Intra Venous) connector, to said injection
device.

In this application, the distal end of a component or of a device is to
be understood as meaning the end furthest from the user's hand and the
proximal end is to be understood as meaning the end closest to the user's
hand. Likewise, in this application, the “distal direction” is to be understood as
meaning the direction of injection, and the “proximal direction” is to be
understood as meaning the opposite direction to the direction of injection.

Various medical devices are known for transferring and/or, storing
medical fluids, such as syringes, perfusion and transfusion devices and
connectors. It is essential that these various medical devices can be assembled
together correctly and securely.

A conventional injection device usually comprises a hollow body
forming a container for a medical product : the distal end of the body forming
the container usually comprises a tip in which an axial passageway is arranged
through which the said product is ejected from the container.

The handling of liquid products, in particular for a parenteral
administration to a patient which is carried out via a perfusion device, as often
in hospitals or in emergency situations, implies, in a general manner, the use of
connectors. Such connectors make it possible to seal assemblies of medical
devices and provide protection against the contamination of the medical liquid
products that they contain.

The connectors, like for example IV connectors, are usually
connected to the injection device by means of intermediate elements such as
adaptors. Usually, these adaptors are first mounted on the distal tip of the
injection device : the connector, such as an IV connector, is then mounted on
the free end of the adaptor, for example by screwing. In such a step, the
adaptors are friction forced on the distal tip and are supposed to remain
immobile, thanks to friction forces, with respect to the distal tip while the
connector is screwed on the adaptor. Usually, a shoulder is present on the
distal tip to prevent the adaptor to slide distally with respect to the distal tip.
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An assembly of the prior art is shown on figures 1 and 2.

On these figures is shown an assembly 200 of the prior art
comprising a distal tip 201 of a container 202 having a longitudinal axis A0 and
an adaptor 203. The distal tip 201 comprises on its outer surface 204 a
shoulder 205. The adaptor 203 comprises a ring 206 and an annular ridge 207
defining a diameter DO in a rest position of said adaptor 203, as shown on
figure 1. The annular ridge 207 of the adaptor 203 is radially expandable upon
forces exerted on its inner wall. The adaptor 203 is intended fo be friction
forced on the distal tip 201 as shown on figure 2. Thanks to its capability to
deform, the annular ridge 207 overcomes the shoulder 205 and gets stuck
between said shoulder 205 and the distal wall of the container 202. As appears
clearly from figure 2, in this position, the adaptor 203 is still in a stressed
position of its annular ridge 207 and is supposed to be immobile with respect to
the distal tip 201 thanks to friction forces present between the annular ridge
207 and the outer surface 204 of the distal tip 201. Moreover, the adaptor 203
is prevented from sliding distally with respect to the distal tip thanks to the
shoulder 205.

However, problems have been reported concerning the use of
some adaptors with various injection devices : for example, the adaptor 203
does not remain immobile with respect to the distal tip 201. In particular, it may
happen in cases that the adaptor 203 remains immiobile and it also may -
happen in other cases that the friction forces are not important enough to
prevent the adaptor 203 to rotate, although with friction, with respect to the
distal tip 201 when the user tries to screw a connector on to the adaptor 203: it
is therefore impossible for the user to determine whether the connector is well
fitted in the adaptor or not and, as a consequence, whether the connector is
well connected to the distal tip of the injection device. An incorrect connection
between the injection device and the connector may cause leaks of product
and therefore incorrect doses administered to the patient.

There is therefore a need for an assembly that would allow the
reproducible connection between said injection device and an adaptor, so that
the user knows when the connector is correctly connected to the injection
device via the adaptor.

One aspect of the present invention is an assembly comprising:

an injection device comprising a container for a product, said
container comprising a distal tip having a longitudinal axis A, said distal tip
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encompassing a channel aligned with said longitudinal axis A and providing a
passageway for the transfer of said product,

an adaptor comprising a ring provided with at least one inner
projection, said adaptor being intended to be fitted on said distal tip,

said distal tip being provided on its outer surface with a shoulder
being capable of cooperating with said at least one inner projection when said
adaptor is fitted on said distal tip, so as to prevent distal movement of said
adaptor with respect to said distal tip,

characterized in that said distal tip is further provided on its outer
surface with at least one annular gap, proximally spaced with respect to said
shoulder, said at least one annular gap being capable of cooperating with said
at least one inner projection so as to allow said adaptor to rotate freely with
respect to said distal tip around said longitudinal axis A.

In the present application, by “rotate freely” or “free to rotate” is
meant that the adaptor rotates with respect to the distal tip with minimal friction
between the two surfaces which are in contact, ie the surface of the adaptor
which is in contact with the surface of the distal tip : in particular, the friction
force between the two surfaces in contact is less than 2 N.cm, measured with a
classical torquemeter. The resistance between the two surfaces is very low and
the adaptor can rotate very easily with respect to the distal tip.

Because the adaptor is allowed to rotate freely with respect to the
distal tip of the injection device but is prevented from moving distally with
respect to said distal tip, then the user can simply screw the connector to the
adaptor by grasping in his fingers the adaptor on one hand, and the connector
on the other hand. The user does not need to bother anymore about the
firmness of the friction connection of the adaptor to the injection device like in
the prior art.

In the assembly of the invention, during the time the adaptor is
being slid on the distal tip of the injection device, before the inner projection of
the adaptor reaches the annular gap so as to cooperate therewith, the adaptor
and the distal tip are in high friction contact. Once said adaptor is fitted on said
distal tip so that said annular gap and said inner projection cooperate together,
said adaptor is no more maintained coupled to the distal tip by friction forces. It
is maintained coupled to the distal tip by means of said inner projection being
engaged in said annular gap, said adaptor being able to rotate freely with



10

15

20

25

30

35

WO 2010/052517 PCT/IB2008/003703

4

respect to the distal tip but being prevented from moving distally with respect to
said distal tip.

In an embodiment of the invention, said ring is radially and
outwardly expandable from a rest position, in which said one inner projection
defines a first internal diameter Dr of said ring, and a stressed position, in which
said one inner projection defines a second internal diameter Ds of said ring,
said second internal diameter being greater than said first internal diameter,
said ring being in its rest position when said at least one annular gap
cooperates with said at least one inner projection, so as to allow said adaptor to
rotate freely with respect to said distal tip.

In an embodiment of the invention, said annular gap has a diareter
D1, D1 being strictly less than Dr. There are therefore only minimal friction
forces between the inner projection of the adaptor and the annular gap. In
particular, said friction force is less than 2 N.cm. The ring is therefore not in
high friction contact with the distal tip. This allows the adaptor to rotate freely
around the longitudinal axis A with respect to the distal tip. Moreover, because
of the shoulder, the adaptor is prevented from moving distally with respect to
the distal tip.

In an embodiment of the invention, said shoulder has a diameter
D2, D2 being strictly more than Dr.

The adaptor is therefore being prevented from moving distally with
respect to the distal tip.

For example, if Dr is 4.30 mm, than D1 may be 4.25 mm and D2
may be 4.40 mm. In such a case, Ds may be up to 4.40 mm. The ring is
therefore allowed to rotate freely with respect to the distal tip while being
prevented from moving distally with respect to the distal tip.

The invention and the advantages that arise therefrom will clearly
emerge from the detailed description that is given below with reference to the
appended drawings in which:

- Figures 1 and 2 are partial cross section views of an assembly of
the prior art respectively before mounting the adaptor on the injection device
and once the adaptor is mounted on the distal tip of the injection device,

- Figures 3 and 4 are perspective view of an assembly of the
invention respectively before mounting the adaptor on the injection device and
once the adaptor is mounted on the distal tip of the injection device,
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- Figure 5 is a cross section view of the assembly of figures 3 and 4
before mounting the adaptor on the distal tip, '

- Figure 6 is a cross section view of the assembly of figure 5 during
the step of mounting the adaptor on the distal tip, the adaptor being in its
stressed condition,

- Figure 7 is a cross section view of the assembly of figure 5 once
the adaptor is fitted on the distal tip.

With reference to figure 3 is shown an assembly 101 of the
invention comprising an injection device 1 comprising a container 2 comprising
a distal tip 3 having a longitudinal axis A. The container 2 and the distal tip 3
are made of one single element. The container 2 has a tubular shape and
defines a reservoir for a product, for example a medical fluid. The container 2
and the distal tip 3 are preferably made of glass material. The container 2 may
be sealed at its proximal end by a piston (not shown). The distal tip 3
encompasses a channel 4 aligned with the longitudinal axis A and providing a
passageway for the transfer of the product, either from the container 2 to a
connector (not shown) such as an IV connector, or from a vial to the container
2. On the example shown, the outer surface 3a of the distal tip 3 has a slightly
tapered shape and it is provided in its proximal region with an annular gap 5.

With reference to figure 5, the annular gap 5 defines at its distal
end a shoulder 10. The annular gap 5 is therefore proximally spaced with
respect to said shoulder 10.

On figure 3 is also shown an adaptor 6 comprising a ring 7. On the
example shown the ring 7 is provided in its proximal region with an inner
projection under the form of a discontinuous annular bulge 8 extending radially
inwardly. In an example not shown, the inner projection may be a continuous
bulge. On the example shown, the inner wall of the ring 7 is provided with an
internal thread 9 distally spaced from the discontinuous annular bulge 8.

As will appear later in the following description, in a first step, the
adaptor 6 is fitted on the distal tip 3, and then, in a second step, the adaptor 6
is intended to be screwed on a connector (not shown), such as an IV
connector, in order to connect safely the injection device 1 to the said
connector so as to realize the transfer of the product from the injection device
to the connector or vice-versa. The said connector is provided with an external
thread intended to cooperate with the internal thread 9 of the adaptor in order
to screw the adaptor on the connector.
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With reference to figures 5 and 6, the adaptor 6 is generally made
in a material flexible enough to allow said adaptor 6 to adopt a rest position,
shown on figure 5, in which the discontinuous bulge 8 defines a first internal
diameter Dr, and a stressed position, shown on figure 6, in which the
discontinuous bulge 8 defines a second internal diameter Ds, Ds being greater
than Dr. The ring 7 is therefore radially expandable upon a stress exerted on
the inner wall of the bulge 8 in the outward and radial direction. As shown on
figure 6, such a stress is exerted on the bulge 8 by the outer surface 3a of the
distal tip 3 when the adaptor 6 is friction forced on the distal tip 3 during the
step of mounting the adaptor 6 on the distal tip 3. For example, the ring 7 is
made of plastic material.

The operation of mounting and fitting an adaptor 6 on an injection
device 1 of the assembly 101 of the invention in view of further safely
connecting a connector on said injection device will now be described with
reference to figures 5to 7.

The user is provided with an injection device 1 and an adaptor 6 as
shown on figures 3 and 5. The adaptor 6 is in its rest position as shown on
figure 5. The user grasps the injection device 1 with one hand and the adaptor
6 with the other hand. He forces the proximal end of the ring 7 on the distal end
of the distal tip 3. Since the diameter of the outer surface 3a of the distal tip 3 is
greater than the diameter Dr of the adaptor 6 in its rest position, the outer
surface 3a of the distal tip 3 exerts a radial and ouiward force on the
discontinuous bulge 8 of the adaptor 6, and the ring 7 deforms and expands
radially, as shown on figure 6. In this stressed position of the adaptor 6, the
discontinuous bulge 8 defines an internal diameter Ds greater than Dr and the
adaptor 6 and the outer surface 3a of the distal tip 3 are in high friction contact.

The user continues to push the adaptor 6 in direction of the
container 2 of the injection device 1 until the discontinuous bulge 8 reaches the
annular gap 5 in which it becomes engaged, as shown on figure 7. Since the
diameter D1 of the annular gap 5 is less than the diameter Dr defined by the
discontinuous buige 8, the adaptor 6 comes back to its rest position : in
particular, the diameter D1 of the annular gap 5 is sufficiently less than Dr so
that the discontinuous bulge 8 is no more in high friction contact with the outer
surface of the annular gap 5 : as a consequence, the adaptor 6 is only in
minimal friction contact with the outer surface 3a of the distal tip 3, as shown on
figure 7. In particUlar, the friction force between the adaptor 6 and the outer
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surface of the annular gap 5 is less than 2 N.cm. Thus, when it is fitted on the
distal tip 3 as shown on figure 7, the adaptor 6 is free to rotate with respect to
the distal tip 3 around the longitudinal axis A. Moreover, because of the
shoulder 10, the adaptor 6 is prevented from moving distally with respect to the
distal tip 3.

For example, the diameter D1 of the annular gap 5 is 4.25 mm, and
the internal diameter Dr of the ring 7 defined by the discontinuous bulge 8 is
4.30 mm. The ring 7, and therefore the adaptor 6, is therefore allowed to rotate
freely with respect to the distal tip 3 while being prevented from moving distally
with respect to the distal tip 3. The diameter D2 of the shoulder may then be
4.40 mm and Ds may be up to 4.40 mm.

As a consequence, when the user wishes to proceed to the further
step of connecting to the adaptor 6 a connector, such as an IV connector, he
just has to grasp the adaptor 6 fitted on the distal tip 3 as shown on figure 7 in
one hand and then to screw the connector on to the internal thread 9 of the
adaptor, without bothering as to whether the adaptor 6 is immobile with respect
to the distal tip 3 or not. When the external thread of the connector (not shown)
is firmly screwed on the internal thread 9 of the adaptor 6, then the user knows
that the injection device 1 and the connector are tightly connected without any
risk of leakage of the product to be transferred from one piece to the other.

The assembly of the invention therefore allows connecting safely
an injection device to a connector without having to check the tightness of the
fixation between the injection device and the intermediate element formed by
the adaptor.

The assembly of the invention renders the connection of an
injection device to a connector, such as an IV connector, particularly simple,
safe and reproducible.
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CLAIMS

1. Assembly (101) comprising :

an injection device (1) comprising a container (2) for a product, said
container (2) comprising a distal tip (3) having a longitudinal axis A, said distal
tip (3) encompassing a channel (4) aligned with said longitudinal axis A and
providing a passageway for the transfer of said product,

an adaptor (6) comprising a ring (7) provided with at least one
inner projection (8), said adaptor being intended to be fitted on said distal tip
(3),

said distal tip (3) being provided on its outer surface (3a) with a
shoulder (10) being capable of cooperating with said at least one inner
projection when said adaptor is fitted on said distal tip (3), so as to prevent
distal movement of said adaptor (6) with respect to said distal tip (3),

characterized in that said distal tip (3) is further provided on its
outer surface (3a) with at least one annular gap (5), proximally spaced with
respect to said shoulder (10), said at least one annular gap (5) being capable of
cooperating with said at least one inner projection (8) so as to allow said
adaptor (6) to rotate freely with respect fo said distal tip (3) around said
longitudinal axis A.

2, Assembly (101) according to claims 1, characterized in that
said ring (7) is radially and outwardly expandable from a rest position, in which
said one inner projection (8) defines a first internal diameter Dr of said ring (7),
and a stressed position, in which said one inner projection (8) defines a second
internal diameter Ds of said ring (7), said second internal diameter being
greater than said first internal diameter, said ring (7) being in its rest position
when said at least one annular gap (5) cooperates with said at least one inner
projection (8), so as to allow said adaptor (6) to rotate freely with respect to
said distal tip (3).

3. Assembly (101) according to claim 1 or 2, characterized in
that said annular gap (5) has a diameter D1, D1 being strictly less than Dr.
4, Assembly (101) according to claim 3, characterized in that

said shoulder has a diameter D2, D2 being strictly more than Dr.
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