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DESCRIPTION

TECHNICAL FIELD

[0001] Embodiments disclosed herein relate to medicament delivery devices for the
administering of medicaments.

BACKGROUND

[0002] The present invention relates to medicament delivery devices such as automatic
injection devices for injecting liquid medicament with a needle in a patient and nebulisers for
administering a medicament in the form of a mist to be inhaled into the lungs of a patient.

[0003] Auto-injectors, or pen-injectors have been on the market for many years. During recent
years some medicaments have been developed to be injected by patients themselves.
Therefore, depending on the intended use and type of medicament, there have also been
developed injection devices having a varying degree of automatic functions to facilitate the
injection of medicaments in a reliable and safe way for patients and even for trained personnel;
e.g. physicians and nurses.

[0004] WO 2012/173553 discloses an injection device comprising a housing and a container
holder arranged within the housing. The container holder is configured for accommodating a
medicament container having a needle attached to one end thereof and a stopper sealingly
and slidable arranged inside the medicament container at the other end thereof. A plunger rod
is arranged with a proximal end thereof contactable with the stopper. A first and a second
energy accumulating member is arranged in the interior of the housing of the injection device
and adapted to accumulate and store energy. A plunger drive means is slidably arranged in
relation to the plunger rod, is rotationally locked to the plunger rod, and is rotatable in relation
to the housing. The plunger drive means is operationally associated with the first energy
accumulating member. A container driver is arranged for being connectable to the container
holder and is threadedly connected to the plunger rod. The container driver is operationally
associated with the second energy accumulating member such that due to an output axial
force from the second energy accumulating member, the container holder and the plunger rod
are axially moveable in relation to the housing a predetermined distance towards the proximal
end of the injection device from an initial locked position to a second position whereby a needle
penetration is performed. The plunger drive means is locked from being rotated by the
container driver. The plunger drive means is released such that due to an output torque from
the first energy accumulating member the plunger drive means is allowed to be rotated and the
plunger rod is urged towards the proximal end of the injection device whereby an injection is
performed. Further prior art medicament delivery devices are disclosed in FR 2 741 810 and
GB 2 447 787. Some medicaments administered via medicament delivery devices comprise



DK/EP 3055005 T3

two medicament components, which require mixing before being administered via a relevant
medicament delivery device such as an injection device or a nebuliser.

[0005] In such medicament delivery devices there is a requirement that the medicament
components are mixed before the medicament is administered to a patient.

SUMMARY

[0006] It is an object of embodiments to ensure in a medicament delivery device that two
individual procedures are performed in a specific order.

[0007] According to an aspect, this is achieved by a medicament delivery device according to
claim 1. Since the second locking arrangement in a first state prevents the first locking
arrangement from being released, the second locking arrangement has to be set in its second
state before the first locking arrangement is releasable. Thus, the first locking arrangement
locks the first energy accumulating member in the first energy storing position until the second
locking arrangement has been set in its second state. As a result, the above mentioned object
is achieved.

[0008] The medicament delivery devices may be for instance be an injection device for
injecting medicament in fluid form, or a nebuliser for administering a medicament in the form of
a mist to be inhaled into the lungs. The medicament is at least partially administered powered
by the first energy accumulating member displacing the plunger. The medicament delivery
member may comprise a needle as used in an injection device, or a nozzle as used in a
nebuliser.

[0009] According to embodiments, the first locking arrangement may comprise a first release
mechanism movable between a first locking position locking the first energy accumulating
member in the first energy storing position and a first release position releasing the first energy
accumulating member from the first energy storing position. The second locking arrangement
may comprise a second release mechanism movable between a second locking position
locking the second energy accumulating member in the second energy storing position and a
second release position releasing the second energy accumulating member from the second
energy storing position. In the first state, the second release mechanism in the second locking
position may prevent the first release mechanism from being moved to the first release
position. In the second state, the second release mechanism in the second release position
may permit the first release mechanism to be moved to the first release position. In this
manner the second release mechanism as such may prevent the first locking arrangement
from being released.

[0010] According to embodiments, the second release mechanism may be arranged in a
blocking abutment with the first release mechanism when the second release mechanism is in
the second locking position and the first release mechanism is in the first locking position. The
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second release mechanism may be moved out of the blocking abutment with the first release
mechanism when the second release mechanism is moved to the second release position. In
this manner a physical contact between the first and second release mechanisms prevents the
first locking arrangement from being released.

[0011] According to embodiments, the first release mechanism may be connected to the
housing such that in the first locking position the first locking arrangement is secured to the
housing to maintain the first energy accumulating member in the first energy storing position.
The second release mechanism may be connected to the housing such that in the second
locking position the second locking arrangement is secured to the housing to maintain the
second energy accumulating member in the second energy storing position.

[0012] According to embodiments, the first release mechanism may be manually movable
between the first locking position and the first release position. The second release mechanism
may be manually movable between the second locking position and the second release
position. In this manner a user of the medicament delivery device may manually controlled the
first and second release mechanisms.

[0013] According to embodiments, the housing may have a longitudinal axis extending
between, and along, a proximal end portion and a distal end portion of the housing. The
container holder may be arranged in the housing at the proximal end portion. The medicament
delivery device may comprise a plunger. The plunger may be axially movable and may be
adapted to be displaced along the longitudinal axis into the container holder. The first energy
accumulating member may be adapted to displace the plunger along the longitudinal axis
towards the proximal end portion for the said powering a dispensing of a medicament when
released from the first energy storing position. The container holder may be adapted to
accommodate a medicament container adapted for connection of a medicament delivery
member at a first end portion of the medicament container and may comprise a first piston
sealingly and slidably arranged inside an opposite end portion of the medicament container
and a second piston slidably arranged inside an intermediate portion of the medicament
container. The plunger may comprise an outer plunger rod and an inner plunger rod arranged
at least partially inside the outer plunger rod. The second energy accumulating member may
be arranged to actuate the inner plunger rod for the said powering a mixing of a medicament
when released from the second energy storing position. In this manner a mixing of two
medicament components in a medicament container may be achieved by a plunger comprising
an outer and an inner plunger rod. The plunger as such may be may utilized for dispensing the
mixed medicament from the medicament container.

[0014] According to embodiments, the second energy accumulating member may be
arranged inside the outer plunger rod and may comprise a compression spring extending
along the longitudinal axis, which compression spring in the second energy storing position
may be subjected to an axial compression. The second locking arrangement may comprise a
compression rod extending along the longitudinal axis. When the second locking arrangement
is in the second locking position the compression rod may be engaged with the compression
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spring and with the housing at the distal end portion to achieve the axial compression. In this
manner a compact second locking arrangement for holding the compression spring in its
energy storing position may be achieved.

[0015] According to embodiments, the inner plunger rod may be adapted to engage with the
outer plunger rod when the inner plunger rod is positioned in an end position towards the
proximal end portion. In this manner it may be ensured that the inner plunger rod remains in a
position towards the proximal end portion when the entire plunger is to be displaced towards
the proximal end portion to administer a medicament from the medicament container in the
container holder.

[0016] According to embodiments, the inner plunger rod may comprise at least one resilient
projection adapted to engage with a recess in the outer plunger rod when the inner plunger rod
is positioned in the end position towards the proximal end portion. In this manner the inner
plunger rod may engage with the outer plunger rod.

[0017] According to embodiments, the outer plunger rod may be provided with a series of
elevations and/or depressions. The resilient projection may be adapted to run in abutment
along the series of elevations and/or depressions when the inner plunger rod is moved towards
the end position towards the proximal end portion to produce an audible and/or tactile
feedback to a user of the medicament delivery device. In this manner a user may be made
aware when a medicament mixing has been completed in the medicament delivery device.
Accordingly, when the audible or tactile feedback has ended, the user will know that the
medicament is ready to be administered.

[0018] According to embodiments, the medicament delivery device may comprise a fixed
member arranged inside the housing. The fixed member may be provided with a threaded
inner surface. The outer plunger rod may comprise a threaded outer surface. The threaded
inner surface of the fixed member may engage with the threaded outer surface of the outer
plunger rod. The first energy accumulating member may comprise a torsion spring for
transferring stored energy into a rotational movement for the displacing of the plunger along
the longitudinal axis towards the proximal end portion. A first end of the torsion spring may be
connected to the housing and a second end of the torsion spring may be connected to the
outer plunger rod. The first locking arrangement may comprise a first locking member
connected with the second end of the torsion spring, the first release mechanism engaging
with the first locking member in the first locking position. In this manner a sufficient force for
administering a medicament may be provided within a comparatively small space. Further, the
torque from the torsion spring may be transferred to the plunger rod. Moreover, energy may
be stored in the torsion spring until the second end of the torsion spring is released from
engagement with the housing.

[0019] According to embodiments, the outer plunger rod may be engaged with the second
end of the torsion spring via a drive member, the outer plunger rod being slidably connected
with the drive member for sliding movement of the outer plunger rod along the drive member
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and the longitudinal axis. The first locking member may be connected with the drive member to
be rotatable together with the second end of the torsion spring. In this manner the torque from
the torsion spring may be transferred via the drive member to the plunger rod when the first
locking member has been released. The outer plunger rod will slide along the longitudinal
direction in the drive member while the drive member is rotated. The rotation of the outer
plunger rod will advance the plunger towards the proximal end portion as the threaded outer
surface of the outer plunger rod engages with the threaded inner surface of the fixed member.

[0020] According to embodiments, the first locking member may be provided with a recess
and the first release mechanism may be provided with a protrusion. The protrusion may
engage with the recess when the first locking member is in the first locking position.

[0021] According to embodiments, upon rotation of the first locking member, the protrusion
and the recess may produce an audible and/or tactile feedback to a user of the medicament
delivery device. In this manner a user may be made aware when the administering of a
medicament has been completed. Accordingly, when the audible or tactile feedback has
ended, the user will know that the medicament has been completed.

[0022] Further features and advantages will become apparent when studying the appended
claims and the following detailed description.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023] Various aspects of embodiments, including their particular features and advantages,
will be readily understood from the example embodiments discussed in the following detailed
description and the accompanying drawings, in which:

Fig. 1 illustrates a medicament delivery device according to embodiments,

Figs. 2 and 4 - 6 illustrate cross sections through the medicament delivery device illustrated in
Fig. 1,

Fig. 3 illustrates an exploded view of selected components of the medicament delivery device
of Fig. 1, and

Fig. 7 illustrates a partial cross section through alternative embodiments of first and second
locking arrangements of a medicament delivery device.

DETAILED DESCRIPTION

[0024] Aspects of example embodiments will now be described more fully. Like numbers refer
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to like elements throughout. Well-known functions or constructions will not necessarily be
described in detail for brevity and/or clarity.

[0025] Fig. 1 illustrates a medicament delivery device 2 according to embodiments. The
medicament delivery device 2 comprises a housing 4. The housing 4 has a longitudinal axis 6
extending between, and along, a proximal end portion 8 and a distal end portion 10 of the
housing 4. A container holder for a medicament container is arranged in the housing 4 at the
proximal end portion 8. The container holder is adapted to accommodate a medicament
container 11 adapted for connection of a medicament delivery member. The medicament
container 11 is visible through a window 12 in the housing 4.

[0026] Fig. 2 illustrates a cross section through the medicament delivery device 2 illustrated in
Fig. 1. The medicament delivery device 2 comprise a first energy accumulating member 14 for
powering a dispensing of a medicament from the medicament container 11 and a second
energy accumulating member 16 for powering a mixing of a medicament in the medicament
container 11. The medicament delivery device 2 further comprises a releasable first locking
arrangement 18 for locking the first energy accumulating member 14 in a first energy storing
position and a releasable second locking arrangement 20 for locking the second energy
accumulating member 16 in a second energy storing position. The second locking
arrangement 20 in a first state prevents the first locking arrangement 18 from being released.
The second locking arrangement 20 in a second state permits the first locking arrangement 18
to be released.

[0027] In Figs. 1 and 2 the second locking arrangement 20 is illustrated in its first state and in
Figs. 4 and 5 the second locking arrangement 20 is illustrated in its second state.

[0028] The container holder 22 is arranged in the housing 4 at the proximal end portion 8. An
axially movable plunger 24 is adapted to be displaced along the longitudinal axis 6 into the
container holder 22. When the first energy accumulating member 14 is released from the first
energy storing position, it powers a displacing of the plunger 24 along the longitudinal axis 6
towards the proximal end portion 8 to dispense a medicament from the medicament container
1.

[0029] The medicament container 11 is adapted for connection of a medicament delivery
member at a first end portion 26 of the medicament container 11. The medicament container
11 comprises a first piston 28 sealingly and slidably arranged inside an opposite end portion of
the medicament container 11 and a second piston 30 slidably arranged inside an intermediate
portion of the medicament container 11. Such a medicament container 11 is adapted to contain
two medicament components, one of which is stored in a first space 29 between the first piston
28 and the second piston 30. The other medicament component is stored in a second space
31 between the first end portion of the medicament container 11 and the second piston 30. For
instance, the first medicament component may be a liquid component and the second
medicament components may be a liquid component or a powder. The two medicament
components require mixing before being administered to a patient.
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[0030] The plunger 24 comprises an outer plunger rod 32 and an inner plunger rod 34
arranged at least partially inside the outer plunger rod 32. When the second energy
accumulating member 16 is released from the second energy storing position, it powers an
actuation of the inner plunger rod 34 for mixing two medicament components of a medicament
in the medicament container 11. When released, the second energy accumulating member 16
moves the inner plunger rod 34 along the longitudinal axis 6 into the medicament container 11.

[0031] Itis to be noted that, in sequence, the second energy accumulating member 16 is to
be released before the first energy accumulating member 14 is released. This is ensured by
the second locking arrangement 20 in the first state preventing the first locking arrangement 18
from being released.

[0032] The first energy accumulating member 14 comprises a torsion spring 36 for
transferring stored energy into a rotational movement. A first end 38 of the torsion spring 36 is
connected to the housing 4 and a second end 40 of the torsion spring 36 is connected to the
outer plunger rod 32. The rotational movement will displace the plunger 24 along the
longitudinal axis 6 towards the proximal end portion 8, as will be discussed below in connection
with Fig. 6.

[0033] According to embodiments, the second energy accumulating member 16 is arranged
inside the outer plunger rod 32 and comprises a compression spring 42 extending along the
longitudinal axis 6. The compression spring 42 may be a spiral spring. The compression spring
42, as illustrated in Fig. 2, in the second energy storing position is subjected to an axial
compression. The second locking arrangement 20 comprises a compression rod 44 extending
along the longitudinal axis 6. The compression spring 42 extends about the compression rod
44. When the second locking arrangement 20 is in the second locking position, the
compression rod 44 is engaged with the compression spring 42 and with the housing 4 at the
distal end portion 10 to achieve the axial compression. The compression spring 42 is
compressed between a wide portion 41 of the compression rod 44 and the housing 4.

[0034] Fig. 3 illustrates an exploded view of selected components of the medicament delivery
device 2 of Figs. 1 and 2. The outer plunger rod 32 is engaged with the second end 40 of the
torsion spring 36 via a drive member 46. The outer plunger rod 32 is slidably connected with
the drive member 46 for sliding movement of the outer plunger rod 32 along the drive member
46 and the longitudinal axis 6. Such a slidable connection may for instance be achieved by an
inner side of the drive member 46 being provided with at least one ridge 48, see Fig. 4,
extending along the longitudinal axis 6 and an outer side of the outer plunger rod 32 being
provided with at least one ridge recess 50 extending along the longitudinal axis 6. The at least
one ridge 48 fits slidably in the at least one ridge recess 50.

[0035] The first locking arrangement 18 comprises a first release mechanism 52. The first
release mechanism 52 is movable between a first locking position locking the first energy
accumulating member 14 in the first energy storing position and a first release position
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releasing the first energy accumulating member 14 from the first energy storing position.

[0036] The first locking arrangement 18 comprises a first locking member 54 connected with
the second end 40 of the torsion spring 36. The first locking member 54 is connected with the
drive member 46 and is rotatable together with the second end 40 of the torsion spring and the
drive member 46.

[0037] The first release mechanism 52 engages with the first locking member 54 in the first
locking position. The first locking member 54 is provided with a recess 60 and the first release
mechanism may be provided with a protrusion. The protrusion is arranged on a non-visible
side of a resilient member 56 in Fig. 3. The protrusion engages with the recess 60 when the
first locking member 54 is in the first locking position. The first release mechanism 52
comprises the resilient member 56 and a first slidable button 58. The first slidable button 58 is
slidably connected to an outer side of an end section 59 of the housing of the medicament
delivery device. Portions of the first slidable button 58 extend through slots in the end section
59 into the housing. In the first locking position, the first slidable button 58 abuts against the
resilient member 56 to maintain the engagement between the protrusion and the recess 60.
Thus, the first release mechanism 52 is connected to the housing such that in the first locking
position the first locking arrangement 18 is secured to the housing to maintain the torsion
spring 36 in the first energy storing position. See also the cross section of Fig. 4, wherein it is
shown how the first slidable button 58 abuts against the resilient member 56 to maintain the
engagement between the protrusion 86 and the recess 60.

[0038] In the first release position the first slidable button 58 has been slid aside by a user to
permit the torque from the torsion spring 36 to overcome the engagement between the
protrusion and the recess 60. On its own, the resilient member 56, no longer supported by the
first slidable button 58, is not strong enough to maintain the engagement between the
protrusion and the first recess 60. Thus, the resilient member 56 will bend in a direction away
from the first locking member 54 due to the torque from the torsion spring 36.

[0039] Upon rotation of the first locking member 54, the protrusion and the recess 60 may
produce an audible and/or tactile feedback to a user of the medicament delivery device. During
rotation of the drive member 46 and the first locking member 54, the resilient member 56
biases the protrusion towards the first locking member 54. Thus, the protrusion enters and
exits the recess 60 and any further recess 62 during each turn of the first locking member 54,
producing the audible and/or tactile feedback.

[0040] The second locking arrangement 20 comprises a second release mechanism 64. The
second release mechanism 64 is movable between a second locking position locking the
second energy accumulating member 16 in the second energy storing position and a second
release position releasing the second energy accumulating member 16 from the second
energy storing position.

[0041] In an assembled state, the compression spring 42 extends partially through the end
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section 59 and the compression rod 44 extends through the end section 59. The second
release mechanism 64 comprises a locking disc 66 arranged to engage with the compression
rod 40. The locking disc 66 abuts slidably against the end section 59. A second slidable button
68 engages with the locking disc 66. The second slidable button 68 is slidable along an outer
side of the end section 59. Portions of the second slidable button 68 extend through slots of
the end section 59 to retain the second slidable button 68 against the end section 59. In the
second locking position, the locking disc 66 engages with the compression rod 44. A narrow
portion of the compression rod 44 fits in a narrow aperture portion 70 of the locking disc 66.
Thus, the second release mechanism 64 is connected to the housing such that in the second
locking position the second locking arrangement 20 is secured to the housing to maintain the
compression spring 42 in the second energy storing position. To shift the second release
mechanism 64 into the second release position, a user slides the second slidable button 68
and the locking disc 66 along the end section 59 such that a wide aperture portion 72 of the
locking disc 66 is aligned with the compression rod 44 to release the compression rod 44.

[0042] In the first state of the second locking arrangement 20, the second release mechanism
64 in the second locking position prevents the first release mechanism 52 of the first locking
arrangement 18 from being moved to the first release position. In the second state of the
second locking arrangement 20, the second release mechanism 64 in the second release
position permits the first release mechanism 52 to be moved to the first release position.

[0043] As may be seen in Fig. 1, the second release mechanism 64 is arranged in a blocking
abutment with the first release mechanism 52 when the second release mechanism 64 is in the
second locking position and the first release mechanism 52 is in the first locking position. More
specifically, the second slidable button 68 of the second release mechanism 64 is arranged in
a blocking abutment with the first slidable button 58 of the first release mechanism 52. As may
be seen in e.g. Fig.4, the second release mechanism 64 has been moved out of the blocking
abutment with the first release mechanism 52 when the second release mechanism has been
moved to the second release position. More specifically, the second slidable button 68 of the
second release mechanism 64 has been moved out of the blocking abutment with the first
slidable button 52.

[0044] As mentioned above, a user may slide the first and second slidable buttons 58, 68
along the end section 59. Accordingly, the first release mechanism 52 is manually movable
between the first locking position and the first release position and the second release
mechanism 64 is manually movable between the second locking position and the second
release position.

[0045] Fig. 4 illustrates a partial cross section through a distal end portion 10 of the
medicament delivery device 2 illustrated in Figs. 1 - 3. The second slidable button 68 of the
second release mechanism 64 has been slid along the end section 59 to release the
compression rod 44. The wide aperture portion 72 of the locking disc 66 has been aligned with
the compression rod 44 to release the narrow portion 74 of the compression rod 44. Thus, the
second release mechanism 64 has been moved from the second locking position to the
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second release position releasing the compression spring 42 from its second energy storing
position. Accordingly, the second locking arrangement 20 has been released and the second
locking arrangement 20 is in the second state which will permit the first locking arrangement 18
to be released, see further below with reference to Fig. 6.

[0046] The inner plunger rod 34 has engaged with the outer plunger rod 32 in the illustrated
position, when the inner plunger rod 34 is positioned in an end position towards the proximal
end portion 8 of the housing 4. More precisely, the inner plunger rod 34 comprises at least one
resilient projection 76 engaging with a recess 78 in the outer plunger rod 34.

[0047] The outer plunger rod 32, on its inside, is provided with a series of elevations and/or
depressions 80. The at least one resilient projection 76 is adapted to run in abutment along the
series of elevations and/or depressions 80 when the inner plunger rod 32 is moved towards
the end position towards the proximal end portion 8 to produce an audible and/or tactile
feedback to a user of the medicament delivery device 2.

[0048] Fig. 5 illustrates a cross section through the medicament delivery device 2 illustrated in
Figs. 1 - 4. Just like in Fig. 4, the second release mechanism 64 has been moved from the
second locking position to the second release position releasing the compression spring 42
from its second energy storing position. The compression spring 42 has moved the inner
plunger rod 34 to extend out of the outer plunger rod 32 and into the medicament container 11.
The first piston 28 in the medicament container 11 has been moved towards the second piston
30 by the inner plunger rod 34. Thus, the two medicament components have been mixed in
the second space 31.

[0049] Finally, a user has connected a medicament delivery member 75 to the medicament
container 11. The medicament delivery member 75 has been attached to the housing 4 and a
needle 77 of the medicament delivery member 75 extends into the medicament container 11.
The medicament delivery device 2 is now ready for injecting the medicament into a patient.

[0050] Fig. 6 illustrates a cross section through the medicament delivery device 2 of Figs. 1 -
5. The medicament delivery device 2 comprises a fixed member 82 arranged inside the
housing 4. The fixed member 82 is provided with a threaded inner surface 84. The outer
plunger rod 32 comprise a threaded outer surface 86. The threaded inner surface 84 engages
with the threaded outer surface 86.

[0051] In Fig. 6 the medicament in the medicament delivery device 2 has been administered
to a patient. The needle 77 of the medicament delivery member 75 has been inserted in the
patient and the first slidable button 58 of the first release mechanism 52 has been slid along
the end section 59 to release the first locking member 54, i.e. the first slidable button 58 abuts
no longer against the resilient member 56. Thus, the protrusion of the resilient member 56 no
longer engages with the recess of the first locking member 54. Accordingly, the first release
mechanism 52 has been moved from the first locking position to the first release position
releasing the torsion spring 36 from its first energy storing position.
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[0052] The torsion spring 36 has rotated the drive member 46 and the outer plunger rod 32.
Due to the engagement between the threaded outer surface 86 of the outer plunger rod 32
and the threaded inner surface 84 of the fixed member 82, the plunger 24 has been advanced
towards the proximal end portion 8, moving the first and second pistons 28, 30 towards the
proximal end portion 8, to inject the medicament through the needle 77 into the patient.

[0053] Fig. 7 illustrates a partial cross section through alternative embodiments of first and
second locking arrangements 18, 20 of a medicament delivery device 2. The second locking
arrangement 20 may be of a similar kind as the second locking arrangement 20 discussed in
connection with the embodiments of Figs. 1 - 6, wherein a second release mechanism 64 of
the second locking arrangement 20 engages with a compression rod 44.

[0054] The first locking arrangement 18 comprises a first release mechanism 52. A locking
member 54 of the first locking arrangement 18 is rotated together with a drive member 46.
Again, the drive member 46 is rotated by a torsion spring (not shown) about a longitudinal axis
6 of the medicament delivery device 2. A recess 60 is provided in an axially extending surface
of the first locking member 54. A protrusion 86 of a first slidable button 58 of the first release
mechanism 52 engages with the recess 60. Thus, the first locking arrangement 18 locks the
torsion spring in its first energy storing position. The first release mechanism 52 is movable
between a first locking position locking the torsion spring in the first energy storing position and
a first release position releasing the torsion spring from the first energy storing position.

[0055] The first slidable button 58 is connected to a housing 4 of the medicament delivery
device 2 and extends beyond an axially extending surface of the housing 4. The first slidable
button 58 is provided with a button recess 90. A disc 66 of the release mechanism 64 extends
beyond a radially extending surface of the housing 4. The disc 66 extends into the button
recess 90. Thus, the second locking arrangement 20 in a first state prevents the first locking
arrangement 18 from being released.

[0056] The second release mechanism 64 is arranged in a blocking abutment with the first
release mechanism 52 when the second release mechanism 64 is in the second locking
position and the first release mechanism 52 is in the first locking position. More specifically, the
disc 66 is arranged in a blocking abutment with the first slidable button 58 in the button recess
90.

[0057] The second release mechanism 64 is movable between a second locking position
locking the second energy accumulating member in the second energy storing position and a
second release position releasing the second energy accumulating member from the second
energy storing position. In the second release position the disc 66 is slid out of engagement
with the compression rod 44 and out of the button recess 90. When the second release
mechanism 64 is in the second release position the second locking arrangement 20 is in the
second state. After the disc 66 has released the compression rod 44 the first sliding button 58
is no longer engaged by the disc 66 in the button recess 90. Thus, the first sliding button 58
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may be slid axially to release the torsion spring.

[0058] In Fig 7 the first release mechanism 52 is illustrated in the first locking position and the
second release mechanism 64 is illustrated in the second locking position.

[0059] Again, in the first state of the second locking arrangement 20, the second release
mechanism 64 in the second locking position prevents the first release mechanism 52 of the
first locking arrangement 18 from being moved to the first release position. In the second state
the second locking arrangement 20, the second release mechanism 64 in the second release
position permits the first release mechanism 52 to be moved to the first release position. The
second locking arrangement 20 in a second state permits the first locking arrangement 18 to
be released.

[0060] This invention should not be construed as limited to the embodiments set forth herein.
A person skilled in the art will realize that different features of the described embodiments may
be combined to create embodiments other than those described herein, without departing from
the scope of the present invention, as defined by the appended claims. It is also understood by
those skilled in the art that the medicament delivery device may be provided with further
automated features such as an automatic penetration of the needle of the medicament delivery
member and automatic protection of the needle after injection has been performed.
Embodiments implemented in a nebuliser, wherein the mixing of two medicament components
is required before being administered, via a medicament delivery member comprising a nozzle,
as a mist to be inhaled by a patient, are equally foreseen by the skilled person. Although the
invention has been described with reference to example embodiments, many different
alterations, modifications and the like will become apparent for those skilled in the art. The
second energy accumulating member may for instance comprise a torsion spring, which
torsion spring in the energy storing position is subjected to torsional loading.

[0061] Therefore, it is to be understood that the foregoing is illustrative of various example
embodiments and that the invention is defined only the appended claims.

[0062] As used herein, the term "comprising" or "comprises" is open-ended, and includes one
or more stated features, elements, steps, components or functions but does not preclude the
presence or addition of one or more other features, elements, steps, components, functions or
groups thereof.
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PATENTKRAV

Laegemiddelafgivelsesindretning (2) omfattende:

et hus (4), en beholdergriber (22) til en lsegemiddelbeholder (11) anbragt i
huset (4),

et forste energiakkumulerende organ (14) til energisaetning af en afgivelse
af et leegemiddel fra leegemiddelbeholderen (11), og et lgsbart farste
lasearrangement (18) til [asning af det forste energiakkumulerende organ

(14) i en fgrste energilagrende position,

et andet energiakkumulerende organ (16) til energiseetning af en blanding
af et leegemiddel i leegemiddelbeholderen (11), og et lgsbart andet
lasearrangement (20) til [asning af det andet energiakkumulerende organ
(16) i en anden energilagrende position, hvor det andet lasearrangement
(20) i en farste stilling forhindrer frigivelse af det forste lasearrangement
(18), og hvor det andet lasearrangement (20) i en anden stilling tillader det
farste lasearrangement (18) at blive frigivet;
kendetegnet ved, at det farste lasearrangement (18) omfatter:

en forste frigivelsesmekanisme (52) i form af en fgrste manuelt betjent
knop,
hvilken knop kan flyttes mellem en forste laseposition, hvor det forste
energiakkumulerende organ (14) lases i den farste energilagrende position,
og en farste frigivelsesposition, hvor det farste energiakkumulerende organ
(14) frigores fra den fgrste energilagrende position, og at det andet
lasearrangement (20) omfatter:

en anden frigivelsesmekanisme (64) i form af en anden manuelt betjent
knop,
hvilken knop kan flyttes mellem en anden laseposition, hvor det andet
energiakkumulerende organ (16) lases i den anden energilagrende position,
og en anden frigivelsesposition, hvor det andet energiakkumulerende organ
(16) friggres fra den anden energilagrende position, og hvor, i den forste
stilling, den anden frigivelsesmekanisme (64) i den anden laseposition
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forhindrer den farste frigivelsesmekanisme (52) i at blive flyttet til den forste
frigivelsesposition, og i den anden stilling tillader den anden
frigivelsesmekanisme (64) i den anden frigivelsesposition, at den farste
frigivelsesmekanisme (52) bliver flyttet til den farste frigivelsesposition.

2. Leegemiddelafgivelsesindretning (2) ifalge krav 1, hvor den anden
frigivelsesmekanisme (64) et anbragt i blokerende kontakt med den forste
frigivelsesmekanisme (52), nar den anden frigivelsesmekanisme (64) er i den
anden |laseposition, og den fgrste frigivelsesmekanisme (52) er i den fgrste
l&seposition, og hvor den anden frigivelsesmekanisme (64) flyttes ud af den
blokerende kontakt med den forste frigivelsesmekanisme (52), nar den anden
frigivelsesmekanisme (64) flyttes til den anden frigivelsesposition.

3. Leegemiddelafgivelsesindretning (2) ifglge krav 1 eller 2, hvor den forste
frigivelsesmekanisme (52) er forbundet til huset (4), séledes at i den forste
laseposition er det forste lasearrangement (18) sikret til huset (4) til fastholdelse af
det farste energiakkumulerende organ (14) i den farste energilagrende position,
og hvor den anden frigivelsesmekanisme (64) er forbundet til huset (4), séledes at
i den anden laseposition er det andet Idsearrangement (20) fastholdt til huset (4) il
fastholdelse af det andet energiakkumulerende organ (16) i den anden
energilagrende position.

4. Leegemiddelafgivelsesindretning (2) ifolge ethvert af kravene 1 - 3, hvor
den forste frigivelsesmekanisme (52) kan flyttes manuelt mellem den forste
laseposition og den farste frigivelsesposition, og hvor den anden
frigivelsesmekanisme (64) kan flyttes manuelt mellem den anden laseposition og
den anden frigivelsesposition.

5. Leegemiddelafgivelsesindretning (2) ifalge krav 2 eller 3, hvor huset (4) har
en laeengdeakse (6), der straekker sig mellem og langs med en proksimal endedel
(8) og en distal endedel (10) af huset (4), hvor beholdergriberen (22) er anbragt i
huset (4) ved den proksimale endedel (8), hvilken laegemiddelafgivelsesindretning
(2) omfatter en dykker (24), hvor dykkeren (24) kan bevaeges aksialt og er indrettet
til forskydning langs laengdeaksen (6) ind i beholdergriberen (22), hvor det forste

energiakkumulerende organ (14) er indrettet til forskydning af dykkeren (24) langs
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leengdeaksen (6) mod den proksimale endedel (8) til energiseetningen af en
afgivelse af et leegemiddel ved frigivelse fra den forste energilagrende position,
hvor beholdergriberen (22) er indrettet til at rumme en laegemiddelbeholder (11),
der er beregnet il tilslutning af et leegemiddelafgivelsesorgan (75) ved en forste
endedel (26) af leegemiddelbeholderen (11) og omfatter et forste stempel (28), der
er anbragt teet og glidbart indvendigt i en modsat endedel af
lsegemiddelbeholderen (11) og et andet stempel (30) anbragt glidbart inden i et
mellemafsnit af leegemiddelbeholderen (11), og hvor dykkeren (24) omfatter en
ydre dykkerstang (32) og en indre dykkerstang (34) anbragt i det mindste delvis
inden i den udvendige dykkerstang (32), og hvor det andet energiakkumulerende
organ (16) er indrettet til aktivering af den indre dykkerstang (34) til
energisaetningen af en blanding af et lsegemiddel, nar organet frigives fra den
anden energilagrende position.

6. Leegemiddelafgivelsesindretning (2) ifalge ethvert af kravene 1 - 3, hvor
det andet energiakkumulerende organ (16) er anbragt inden i den ydre dykker-
stang (32) og omfatter en trykfjeder (42), der straekker sig langs leengdeaksen (6),
hvilken trykfjeder (42) i den anden energilagrende position udsaettes for en aksial
kompression, hvor det andet |asearrangement (20) omfatter en trykstang (44), der
straekker sig langs leengdeaksen (6), og hvor, nar det andet [dsearrangement (20)
er i den anden laseposition, trykstangen (44) star i indgreb med trykfjederen (42)
og med huset (4) ved den distale endedel (10) til frembringelse af den aksiale

kompression.

7. Leegemiddelafgivelsesindretning (2) ifglge krav 5 eller 6, hvor den indre
dykkerstang (34) er indrettet til at ga i indgreb med den ydre dykkerstang (32), nar
den indre dykkerstang (34) anbringes i en endeposition mod den proksimale
endedel (8).

8. Leegemiddelafgivelsesindretning (2) ifalge krav 6, hvor den indre dyk-
kerstang (34) omfatter mindst ét elastisk fremspring (76), der er indrettet til at ga i
indgreb med en forseenkning (78) i den ydre dykkerstang (32), nar den indre
dykkerstang (34) anbringes i endepositionen mod den proksimale endedel (8).
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9. Leegemiddelafgivelsesindretning (2) ifalge krav 8, hvor den ydre dyk-
kerstang (32) er udstyret med en raekke forhgjninger og/eller fordybninger (80), og
hvor det elastiske fremspring (76) er beregnet til at labe langs med og i kontakt
med reekkerne af forhgjninger og/eller fordybninger (80), nar den indre dykker-
stang (34) bevaeges mod endepositionen mod den proksimale endedel (8) til
frembringelse af en harbar og/eller meerkbar tilbagemelding til en bruger af
leegemiddelafgivelsesindretningen (2).

10. Leegemiddelafgivelsesindretning (2) ifglge krav 1 og ethvert af kravene 5
— 9, omfattende et fastholdt organ (82) anbragt indvendigt i huset (4), og det
fastholdte organ (82) er udstyret med en gevindforsynet indre overflade (84), hvor
den ydre dykkerstang (32) har en gevindforsynet ydre overflade (86), og den
gevindforsynede indre overflade (84) af det fastholdte organ (82) er i indgreb med
den gevindforsynede ydre overflade (86) af den ydre dykkerstang (32), hvor det
farste energiakkumulerende organ (14) omfatter en torsionsfjeder (36) til
omseetning af lagret energi i en rotationsbevaegelse til forskydningen af dykkeren
(24) langs laengdeaksen (6) mod den proksimale endedel (8), hvor en farste ende
(38) af torsionsfjederen (36) er forbundet til huset (4), og en anden ende (40) af
torsionsfjederen (36) er forbundet til den ydre dykkerstang (32), og hvor det forste
l&asearrangement (18) omfatter et farste laseorgan (54), der er forbundet med den
anden ende (40) af torsionsfjederen (36), og den farste frigivelsesmekanisme (52)
er i indgreb med det farste laseorgan (54) i den faorste |aseposition.

11. Leegemiddelafgivelsesindretning (2) ifalge krav 2, hvor den ydre dykker-
stang (32) star i indgreb med den anden ende (40) af torsionsfjederen (36) via et
drivorgan (46), den ydre dykkerstang (32) er glidbart forbundet med drivorganet
(46) til glidende bevaegelse af den ydre dykkerstang (32) langs drivorganet (46) og
leengdeaksen (6), og hvor det forste [dseorgan (54) er forbundet med drivorganet

(46) til at kunne rotere sammen med den anden ende (40) af torsionsfjederen (36).

12. Leegemiddelafgivelsesindretning (2) ifalge krav 10 eller 11, hvor det farste
laseorgan (54) er udstyret med en forsaenkning (60), og den faorste
frigivelsesmekanisme (52) er udstyret med et fremspring (86), hvor fremspringet
(86) gar i indgreb med forsaenkningen (60), nér det forste laseorgan (54) eri den
farste laseposition.
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13. Leegemiddelafgivelsesindretning (2) ifelge krav 12, hvor fremspringet (86)
og forseenkningen (60) ved rotation af det forste laseorgan (54) frembringer en
harbar og/eller meerkbar tilbagemelding til en bruger af

leegemiddelafgivelsesindretningen (2).
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