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Description

TECHNICAL FIELD

[0001] The present invention relates to a medicament
delivery device for administering, dispensing or deliver-
ing medicaments in a safe and reliable way. More par-
ticularly, it relates to an injection device for manually pen-
etrating a needle arranged to said device and automati-
cally injecting a drug mixture from a multiple chamber
container

BACKGROUND OF THE INVENTION

[0002] There are different types of medicaments that
can be stored for a long time and that are filled in con-
tainers e.g. cartridges, syringes, ampoules, canisters or
the like, containing a ready-to-use medicament in liquid
state. However, there are also other types of medica-
ments that are a mixture of two substances, a medica-
ment agent (e.g. lyophilized, powdered or concentrated
liquid) and a diluent (e.g. water, dextrox solution or saline
solution), wherein these types of medicaments cannot
be pre-mixed and stored for a long time because the med-
icament agent is unstable and can be degraded and loses
its effect quickly. Hence, a user, e.g. a patient himself/her-
self, a physician, a nurse, hospital personnel or trained
persons, has/have to perform the mixing within a limited
time period prior to the delivery of a dose of medicament
to a patient. Further, some medicament agents are sub-
ject to meet significant chemical changes while mixing.
Such sensitive medicament agents require a particular
treatment so that, when mixing said medicament agents
with a diluent, unreasonable mixing force will degrade
said medicament agents.
[0003] In order to facilitate the mixing, a number of con-
tainers for mixing have been developed comprising at
least two chambers, known as multi-chamber containers.
These multi-chambered containers comprise a first
chamber containing the medicament agent and at least
a second chamber containing the diluent. These cham-
bers are sealed off with stoppers such/so that the med-
icament agents do not become degraded. When the
medicament agent is to be mixed shortly before admin-
istering, redirecting passages are opened between the
chambers, usually by depressing a distal stopper and in
turn a divider stopper of the container somewhat. The
passages allow the mixing of the medicament agent and
the diluent and the medicament is ready for delivery.
[0004] The above mentioned requirements can be
achieved by simple medicament delivery devices, such
as a common hypodermic syringe, but the procedure is
of course rather awkward, in particular for users not used
to handle these devices. In order to facilitate for the pa-
tients themselves to administer the medicament with a
predetermined dose in an easy, safe and reliable way
and also to facilitate the administration of medicaments
for hospital personnel in the same facilitated way, a

number of automatic and semi-automatic devices have
been developed in combination with these multiple-
chamber solutions for obtaining a mixing before delivery.
[0005] A self-injection device arranged with a dual-
chamber container, wherein both the mixing and the in-
jection are done automatically by mechanical means, as
springs and other means, is disclosed in US 4,755,169.
A similar solution is disclosed in US 6,793,646 wherein
the mixing of a dual-chamber cartridge is done automat-
ically by springs upon activation of the device and the
injection is done by manually applying a force to a plunger
rod forwardly. A drawback with these devices is that the
mixing force, to which medicament agents are subject
to, is too high at the beginning due to Hookes law. Hence,
the medicament agents can be degraded.
[0006] Another solution is disclosed in WO
2004004809, wherein both the mixing and the injection
are done automatically by electronically controlled
means. A drawback with this device is that the electronics
are dependent on batteries and is very sensitive to noise,
moisture, water, etc.; which can result in malfunctions.
Also the manufacture of these devices is more expensive
than the manufacture of mechanical devices.
[0007] In US 6,319,225 the mixing of a dual-chamber
ampoule is done manually. The device is set to be vertical
on a flat plane and then a downward press on its proximal
case causes a relative upward movement of its plunger
rod pressing a stopper of the ampoule with eye observa-
tion on actions inside the ampoule, such that a mixing is
obtained. Though in US 6,319,225 is disclosed that the
best suitable process for mixing a medicament agent with
a diluent, is by performing manual control of the diluent
flow with adequate slowness which will be monitored by
eye observation; a drawback with this device is that the
mixing force, to which medicament agents are subject
to, can be high if the user is stressed and wants to use
the device as soon as possible. Hence, the medicament
agents can be degraded.
[0008] Moreover, the handling and safety aspects of
injector devices, having a certain degree of automatic
functions, as well as immediate accessibility in emergen-
cy situations are issues that attract a lot of attention when
developing this type of devices.
[0009] One important safety aspect when handling an
auto-injector which is used to achieve a manual mixing
and an automatic injection, is the locking of the injection
means, e.g. a compressed spring arranged to drive a
plunger rod, before the manual mixing has been com-
pleted.
[0010] One such device is disclosed in US 6,893,420
wherein a self-injection device is arranged with a dual-
chamber body. The mixing is done manually by a
screwtightening operation and the device comprises
locking means for locking a latch means that prevent the
automatic penetration and injection means from being
released before the mixing has been completely finished.
However, this solution is rather bulky and relies also on
many components acting in co-operation and in se-
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quence, one triggering another, which may lead to a mal-
function, mal-dose accuracy, or that the device becomes
complicated, hence not user friendly. This device suffers
from the drawback that locking means has to be actively
removed from the device after the mixing has been fin-
ished. This is a step which is not intuitive for a user, who
will try to push the locking means instead of removing
them. Another drawback is the dose accuracy, since the
penetration starts pushing the stoppers, the medicament
will be expelled during the whole penetration sequence,
leading to so called wet injections and delivery of medi-
cament through the whole penetration sequence instead
of injecting the required dose at the intended penetration
depth. Another such a device is disclosed in
WO2007/115424A1 which relates to an injection device
having a container holder having a multi-chamber con-
tainer within, which is manually movable relative to the
injection device for the purpose of mixing the components
within the multi-chamber container. The device further
comprises a spring which can bear on a part of the injec-
tion device, and a coupling element for coupling the con-
tainer holder to the spring such that, during the movement
of the container holder into the injection device, the spring
is tensioned. The device also comprises an activation
knob and a push button, wherein the activation knob has
to be rotated for forcing the push button to protrude from
the housing and thereby setting the device in a ready for
injection delivery state. However, this solution suffers
from the drawback that the activation knob has to be ac-
tively manipulated for releasing the push button after the
mixing has been finished. This is a step which is not in-
tuitive for a user, who will try to find where the push button
or activation means are located instead of rotating the
knob.
[0011] Moreover, another device disclosed in
WO2009/147026A1, which is an earlier patent applica-
tion of the present applicant, suffers from the problem of
not indicating to the user when the auto-injection has
started and also when the auto-injection is finished. Even
though the devices according to US 6,893,420,
WO2007/115424A and WO2009/147026A1 have
proved to function well and display a degree of safety,
there is always a desire for improvements of such devic-
es, among them being the design of the mechanism in
order to simplify the manufacture and assembly in order
to reduce costs but at the same time having improved
features maintaining or even improving the reliability of
the safety and function of the device.
[0012] DE202004016790 U1 discloses a medicament
delivery device according to the preamble of claim 1.

BRIEF DESCRIPTION OF THE INVENTION

[0013] The aim of the present invention is to provide
an improved medicament delivery device capable of han-
dling medicament delivery in a safe and reliable way
wherein the risk of accidental premature firing of the de-
vice is precluded or minimised.

[0014] This aim is obtained according to a main aspect
of the invention by a medicament delivery device accord-
ing to the independent patent claims. Preferable details
of the technical and/or functional features of the invention
form the subject of the dependent patent claims.
[0015] According to a main aspect of the invention, it
is characterised by a medicament delivery device com-
prising a housing, which housing comprises a proximal
housing part and a distal housing part arranged and
mounted to be movable relative each other, a drive force
mechanism accommodated in said distal housing part
and comprising counter connecting means, a container
filled with medicament arranged within said proximal
housing part, a holding member operably connected to
said drive force mechanism for holding said drive force
mechanism in a loaded state and wherein said holding
member comprises connecting means and engagement
means, an actuation member (56) arranged to interact
with said holding member for releasing the drive force
mechanism from its loaded state and wherein said actu-
ation member comprises counter engagement means,
wherein said holding member is arranged to be moved
by the proximal housing part when said housing parts
are moved towards each other from a disengaged posi-
tion in which the holding member is disengaged from the
actuation member to an engaged position in which the
holding member is engaged to the actuation member,
such that the engagement means of the holding member
and the counter engagement means of the actuation
member interact together for engaging the connecting
means of the actuation member to the counter connect-
ing means of the drive force mechanism.
[0016] According to another aspect of the invention,
the proximal housing part comprises a co-acting means
and the holding member comprises a counter co-acting
means which interact together for moving the holding
member from the disengaged position to the engaged
position.
[0017] According to a further aspect of the invention,
the actuation member comprises a touchable part that
protrudes from the distal housing part and wherein said
actuation member is resiliently arranged to said distal
housing part such that the actuation member in the dis-
engaged position of the holding member can be moved
relative to the distal housing part without acting on said
drive force mechanism.
[0018] According to yet a further aspect of the inven-
tion, the drive force mechanism comprises a plunger rod,
a drive force spring and a drive member.
[0019] According to another aspect of the invention,
the drive member comprises releasable means and the
plunger rod comprises counter releasable means which
interact together for releasably engaging the plunger rod
to the drive member.
[0020] According to yet another aspect of the invention,
the releasable means of the drive member are radially
flexing arms provided with inwardly extending ledges and
the counter releasable means of the plunger rod is a
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groove on its circumferential surface, wherein the inward-
ly extending ledges fit into said groove, and wherein the
holding member is arranged completely surrounding the
radially flexing arms when said holding member is in the
disengaged position.
[0021] According to a further aspect of the invention,
the co-acting means of the proximal housing part is a
distal end annular surface of the proximal housing part
and the counter co-acting means of the holding member
is an annular ledge on the outer circumference of the
holding member.
[0022] According to yet a further aspect of the inven-
tion, the engagement means of the holding member are
distally extending tongues and the counter engagement
means of the actuation member are proximally extending
flexible tongues.
[0023] According to another aspect of the invention,
the connecting means of the actuation member are radial
inwardly extending protrusions on the proximally extend-
ing flexible tongues of the actuation member and the
counter connecting means of the drive force mechanism
are recesses on the distal outer surface of the drive mem-
ber, such that said recesses are configured to receive
said radial inwardly extending protrusions.
[0024] According to yet another aspect of the invention,
the holding member is moved by said proximal housing
part from the disengaged position to the engaged position
in which the holding member is partially surrounding the
radially flexing arms and is engaged to the actuation
member.
[0025] According to a further aspect of the invention,
the container is a multi-chamber medicament container
and whereby the multi-chamber can be mixed by moving
said housing parts in relation to each other.
[0026] According to yet a further aspect of the inven-
tion, the engaged position of the holding member corre-
sponds to a position of the multi-chamber, in which the
multi-chamber is mixed.
[0027] There are a number of advantages with the
medicament delivery device according to the present in-
vention. The fact that the actuation member and the hold-
ing member are disengaged from each other when the
two housing parts are in an initial position relative each
other ensures that the device cannot be activated acci-
dentally, i.e. it requires an active action by a user in order
to activate the device. The activation is performed by
moving the housing parts in relation to each other, more
preferably towards each other along the longitudinal axis
of the device. According to an aspect of the invention this
activation is performed by rotating the housing parts in
relation to each other, which is an intuitive operation.
Preferably the housing parts are threadedly connected
to each other whereby one housing part is moved into
the other.
[0028] During the movement of the housing parts the
actuation member is still disconnected from the holding
member and thereby disengaged from the drive force
mechanism and thus no activation may be performed.

Only after the two housing parts are completely moved
in relation to each other such that the holding member is
operably interacting with the actuation member for en-
gaging the actuation member to the drive force mecha-
nism, more preferably to the drive member, it is possible
to perform a dose delivery from the medicament contain-
er. In that respect, the medicament container is prefera-
bly a multi-chamber container, whereby the activation, i.
e. moving of the housing parts, causes a distal stopper
of the multi-chamber container to be pressed against the
proximal end of the plunger rod wherein a mixing of the
components within the container is performed.
[0029] In all a simple and reliable device capable of
handling also multi-chamber medicament containers is
obtained.

BRIEF DESCRIPTION OF THE DRAWINGS

[0030] In the following detailed description of the in-
vention, reference will be made to the accompanying
drawings, of which

Fig. 1 is a side view of an embodiment of the invention
in an initial position,
Fig. 2 is a cross-sectional side view of the device of
Fig. 1,
Fig. 3 is a detailed view taken from the area III of Fig.
2, and
Figs. 4 to 7 are cross-sectional views of the device
of Fig. 1 in different functional positions.

DETAILED DESCRIPTION OF THE INVENTION

[0031] In the present application, when the term "distal
part/end" is used, this refers to the part/end of the delivery
device, or the parts/ends of the members thereof, which
is/are located the furthest away from the medicament
delivery site of the patient. Correspondingly, when the
term "proximal part/end" is used, this refers to the
part/end of the delivery device, or the parts/ends of the
members thereof, which, is/are located closest to the
medicament delivery site of the patient.
[0032] The present invention relates to a medicament
delivery device comprising a housing, more preferably a
generally elongated housing extending along a longitu-
dinal axis of the device, which housing comprises a prox-
imal housing part 12 and a distal housing part 10 ar-
ranged and mounted to be movable relative each other
along the longitudinal axis of the device, a drive force
mechanism accommodated in said distal housing part
and being slidably arranged in relation to the distal hous-
ing part, a container 22 filled with medicament arranged
within said proximal housing part, a holding member 50
for holding said drive force mechanism in a loaded state
and arranged to be axially moved in relation to the distal
housing part a predetermined distance towards a distal
end of the device by the proximal housing part when said
housing parts are moved towards each other along the
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longitudinal axis of the device, an actuation member 56
arranged to interact with said holding member for releas-
ing the drive force mechanism from its loaded state,
wherein said holding member is arranged to be moved
from a disengaged position in which the holding member
is disengaged from the actuation member to an engaged
position in which the holding member is engaged to the
actuation member by moving said housing parts in rela-
tion to each other.
[0033] In the present invention, the proximal housing
part 12 comprises a co-acting means 60 and the holding
member 50 comprises a counter co-acting means 62
which interact together for moving the holding member
in relation to the distal housing part a predetermined dis-
tance towards a distal end of the device from the disen-
gaged position to the engaged position. The actuation
member 56 comprises connecting means (not shown)
and the drive force mechanism comprises counter con-
necting means (not shown). Further, the holding member
50 comprises engagement means (not shown) and the
actuation member 56 comprises counter engagement
means (not shown) such that when the holding member
is moved by the proximal housing part 12 when said hous-
ing parts are moved towards each other, from a disen-
gaged position in which the holding member is disen-
gaged from the actuation member to an engaged position
in which the holding member is engaged to the actuation
member, such that the engagement means of the holding
member 50 and the counter engagement means of the
actuation member 56 interact together for engaging the
connecting means of the actuation member 56 to the
counter connecting means of the drive force mechanism.
[0034] In the present invention, the actuation member
56 comprises a touchable part that protrudes from the
distal housing part and wherein said actuation member
is resiliently arranged to said distal housing part 10 such
that the actuation member 56 in the disengaged position
of the holding member 50 can be moved relative to the
distal housing part without acting on said drive force
mechanism.
[0035] In the present invention the container 22 is e.g.
a multi-chamber medicament container and the multi-
chamber can be mixed by moving said housing parts
towards each other along the longitudinal axis of the de-
vice. Further, the engaged position of the holding mem-
ber corresponds to a position of the multi-chamber, in
which the multi-chamber is mixed.
[0036] In the figures 1-7 is shown an exemplary em-
bodiment of the present invention.
[0037] The housing in the exemplary embodiment, Fig.
1, comprises a distal housing part 10 and a proximal
housing part 12, wherein said proximal housing part is
arranged to accommodate a container 22 as a multi-
chamber medicament container and whereby the multi-
chamber medicament container can be mixed by moving
said housing parts towards each other along the longitu-
dinal axis of the device, preferably by screwing said hous-
ing parts. The outer surface of the proximal housing part

12 comprises threads 14 arranged to cooperate with cor-
responding threads 16 on the inner surface of the distal
housing part 10. The proximal end of the proximal hous-
ing part is further arranged with a neck portion 18, which
neck portion 18 is arranged with attachment means for
attaching a medicament delivery member (not shown)
wherein the medicament delivery member is preferably
an injection needle. It is however to be understood that
other types of medicament delivery members may be
employed such as mouth or nose pieces, nozzles, neb-
ulizing units etc. The proximal housing part 12 is also
arranged with turning members 20 such as longitudinally
extending wings, which facilitate the manual turning of
the proximal housing part in relation to the distal housing
part.
[0038] In the exemplary embodiment, the multi-cham-
ber medicament container 22 is e.g. a dual chamber con-
tainer designed with two compartments 24, wherein one
compartment contains preferably the medicament in
powder form and the other compartment contains pref-
erably a diluent, Fig. 2. The two compartments are sep-
arated by a resilient, movable stopper 28, which stopper
when moved, opens passages between the compart-
ments for mixing the medicament with the diluent. A dis-
tally arranged second stopper 30 closes the distal end
of the medicament container.
[0039] The drive force mechanism in the exemplary
embodiment comprises a drive force spring 34, an elon-
gated plunger rod 32 and a drive member 40. The drive
member 40 has a generally tubular shape, is coaxially
arranged on the plunger rod and is partially surrounding
said plunger rod. The elongated plunger rod 32 has a
proximal end in contact with the distal stopper 30. Inside
the plunger rod 32 is arranged the drive force spring 34,
between a proximal end wall 36 of the plunger rod 32
and a distal end wall 38 of the drive member 40, Fig. 2.
The drive member 40 comprises releasable means 44
and the plunger rod 32 comprises counter releasable
means 42 which interact together for releasably engaging
the plunger rod to the drive member.
[0040] In the exemplary embodiment, the outer surface
of the distal tubular part of the drive member 40 compris-
es an annular ledge which is arranged to abut the cir-
cumferential ledge on the inner surface of the distal hous-
ing part when a part of the distal tubular part of the drive
member passes through the aperture formed by the cir-
cumferential ledge on the inner surface of the distal hous-
ing part. The releasable means 44 of the drive member
40 are radially flexing arms provided with inwardly ex-
tending ledges 46 and the counter releasable means 42
of the plunger rod 32 is a groove on its circumferential
outer surface, wherein the inwardly extending ledges 46
fit into said groove. Preferably said longitudinally extend-
ing and radially flexing arms are configured to exert a
radial outwardly directed force. Each arm 44 is further
arranged with an outwardly directed ledge 48.
[0041] The holding member 50 in the exemplary em-
bodiment has a generally tubular shape and is coaxially
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arranged over the drive member 40. The holding member
is in a disengaged position when the holding member is
completely surrounding the radially flexing arms i.e. the
ledges 48 of the arms 44 are completely surrounded by
the inner surface of the holding member 50. The holding
member 50 is axially movable in relation to the distal
housing part, preferably arranged to be axially moved in
relation to the distal housing part a predetermined dis-
tance towards a distal end of the device by the proximal
housing part when said housing parts are moved towards
each other. In other words, the holding member 50 is
slidably moved in relation to the distal housing part a
predetermined distance towards a distal end of the de-
vice by the proximal housing part from the disengaged
position to the engaged position wherein the holding
member partially surrounds the radially flexing arms i.e.
the ledges 48 of the arms 44 are partially surrounded by
the inner surface of the holding member 50. The drive
member 40 is further arranged with outwardly extending
bumps or protrusions 54 on its outer circumferential sur-
face for holding the holding member 50 in position relative
the drive member 40, preventing the holding member 50
from sliding in relation to the drive member 40 when the
holding member is in the disengaged position.
[0042] The drive force mechanism is in a loaded state
when the drive force spring 34 is pre-tensioned within
said plunger rod, when the drive member 40 is engaged
to the plunger rod 32 and when the holding member 50
is either in the disengaged or engaged position.
[0043] The actuation member 56 is in the form of a
sleeve, preferably as a push button in the exemplary em-
bodiment and comprises a touchable part that protrudes
from the distal housing part 10. Preferably, a distal part
of the actuation member protrudes from the distal end of
the distal housing part. The actuation member is prefer-
ably movable in relation to distal housing part in a longi-
tudinal direction along the longitudinal axis of the device.
The actuation member 56 is provided with an inner sleeve
extending along the longitudinal axis of the device and
into which a portion of the distal tubular part of the drive
member 40 fits. Preferably, there is a certain distance
between the distal end wall of the drive member 40 and
a transversal wall of the actuation member 56. The ac-
tuation member 56 is resiliently connected to the distal
housing part such that after each time the actuation mem-
ber is biased it will recoil. Thus, a resilient member 58 is
arranged between the transversal wall of the actuation
member 56 and the circumferential ledge on the inner
surface of the distal housing part. Therefore, the actua-
tion member can be biased in relation to the distal hous-
ing part from a non-operating position in which the actu-
ation member partially protrudes from the distal housing
part to an operating position in which the actuation mem-
ber is confined within the distal housing and will always
recoil after being biased. In the exemplary embodiment,
the co-acting means 60 of the proximal housing part 12
is a distal end annular surface of the proximal housing
part and the counter co-acting means 62 of the holding

member is an annular ledge on the outer circumference
of the holding member.
[0044] In the exemplary embodiment, the engagement
means of the holding member 50 are distally extending
tongues (not shown) i.e. tongues extending towards the
distal end of the device along the longitudinal axis of the
device. The counter engagement means of the actuation
member 56 are proximally extending flexible tongues (not
shown) i.e. tongues extending towards the proximal end
of the device along the longitudinal axis of the device.
Preferably said proximally extending flexible tongues are
extending from the inner sleeve of the actuation member
56 over the distal tubular part of the drive member.
[0045] In the exemplary embodiment, the connecting
means of the actuation member 56 are radial inwardly
extending protrusions (not shown) on the proximally ex-
tending flexible tongues of the actuation member 56 and
the counter connecting means of the drive force mech-
anism are recesses (not shown) on the distal outer sur-
face of the drive member 40, wherein said recesses are
configured to receive said radial inwardly extending pro-
trusions.
[0046] The device of the exemplary embodiment is in-
tended to function as follows. When the device is deliv-
ered to a user the proximal housing part 12 is extended
in relation to the distal housing part 10, Fig. 1. First the
user attaches a medicament delivery member (not
shown) to the proximal neck portion 18 of the proximal
housing part 12. The next step is then to mix the medi-
cament in the multi-chamber medicament container 22.
The user then turns the proximal housing part 12 in re-
lation to the distal housing part 10, whereby the proximal
housing part is moved or retracted into the distal housing
part. This relative movement of the two housing parts
causes the plunger rod 32 to move in relation to the med-
icament container 22 such that its proximal end pushes
the distal stopper 30 in the proximal direction. This in turn
causes the resilient movable proximal stopper 28 to move
such that passages are opened between the two com-
partments and the mixing is performed, Fig. 4.
[0047] Before mixing the components within the con-
tainer, the actuation member 56 is in the non-operating
position and it is disconnected from the drive force mech-
anism. Further, the holding member 50 is in the disen-
gaged position. Preferably, the actuation member 56 is
disconnected from the drive member 40. More prefera-
bly, the radial inwardly extending protrusions on the prox-
imally extending flexible tongues of the actuation mem-
ber 56 are disconnected from the recesses on the distal
outer surface of the drive member 40. The disengaged
position of the holding member in the exemplary embod-
iment is characterized by the position of the holding mem-
ber 50 when it is disengaged from the actuation member
56 and when it is completely surrounding the radially flex-
ing arms 44 of the drive member 40 such that the inwardly
directed ledge 46 of the arms 44 are held in the groove
42 of the plunger rod 32 and thereby the drive force spring
34 is held pre-tensioned within the plunger rod 32, i.e.
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the drive force mechanism is in the loaded state. Prefer-
ably, the holding member 50 is disengaged from the ac-
tuation member 56 when the engagement means of the
holding member 50 are disconnected or not abutting or
non operable with the counter engagement means of the
actuation member 56. More preferably, the holding mem-
ber 50 is disengaged from the actuation member 56 when
the distally extending tongues of the holding member 50
are disconnected or not abutting or not operable with the
proximally extending flexible tongues of the actuation
member 56. Further, when the holding member 50 is in
the disengaged position and the actuation member 56 is
biased, the spring 58 is compressed and the distance
between the distal end wall of the drive member 40 and
the transversal wall of the actuation member 56 is over-
come. When the actuation member is released from pres-
sure or bias, the compressed spring recoils and thereby
forces the actuation member to be moved towards the
distal end of the device. However, the holding member
50 is in the disengaged position and thus it is not possible
to activate the device prior to mixing.
[0048] When the mixing is about to be completed, the
distal end annular surface 60 of the proximal housing
part 12 is moved into contact with the annular ledge 62
on the outer circumference of the holding member 50
such that the holding member is moved from the disen-
gaged position to the engaged position in relation to the
drive member 40. Preferably, the holding member 50 is
axially moved towards the distal end of the device along
the longitudinal axis of the device. Then, the holding
member is held fixed between the circumferential ledge
on the inner surface of the distal housing part and the
distal annular ledge of the proximal housing part. The
engaged position of the holding member in the exemplary
embodiment is characterized by the position of the hold-
ing member 50 when it is engaged to the actuation mem-
ber 56 such that the distally extending tongues of the
holding member 50 slide over the proximally extending
flexible tongues of the actuation member 56 forcing the
proximally extending flexible tongues to flex radially in-
wards such that the radially inward directed protrusions
of the proximally extending flexible tongues come into
engagement with the recesses of the drive member 40
and when the holding member is positioned in relation
to the drive member such that a part of the ledges 48 of
the arms 44 protrude out of the proximal end of the hold-
ing member 50, Fig. 5, i.e. the ledges 48 of the arms 44
are partially surrounded by the inner surface of the hold-
ing member 50.
[0049] The next step is now to perform a dose delivery.
The user then positions the proximal part of the device
at the medicament delivery site. When an injection nee-
dle is used, the device is pressed on a skin surface of
the patient, whereby a penetration of the needle is per-
formed.
[0050] After this, the actuation member, i.e. the push
button 56 is depressed or biased, Fig. 7. This causes the
resilient member 58 to be compressed, the drive member

40 to be moved towards the proximal end of the device
together with the plunger rod 32 because of the connec-
tion between the drive member and the plunger rod, until
the ledges 48 of the arms 44 have passed the proximal
end of the holding member 50, while the holding member
is held fixed to the distal end surface of the proximal hous-
ing part 12. The arms 44 of the drive member 40 are
thereby free to expand in the radial outward direction
whereby the inwardly directed ledges 46 move out of the
groove 42 of the plunger rod 32. The latter is now free to
move in the proximal direction by the force of the drive
spring 34, which causes the stoppers 28, 30 of the med-
icament container 22 to be moved in the proximal direc-
tion, thereby expelling a dose of medicament through the
medicament delivery member, Fig. 7. The actuation
member is held within the distal housing part during the
injection sequence due to the engagement between the
drive member and the actuation member. Also, due to
the movement of the drive member towards the proximal
end of the device, a gap is created between the annular
ledge on the outer surface of the distal tubular part of the
drive member and the circumferential ledge on the inner
surface of the distal housing part.
[0051] At the end of the injection sequence, the distal
end of the plunger rod 32 passes the proximal end of the
drive member 40. The arms 44 of the drive member 40
are then free to move radially inwards inside the holding
member 50 and due to the residual force of the drive
spring 34, the drive member 40 and the actuation mem-
ber 56 will be pushed in the distal direction until the an-
nular ledge on the outer surface of the distal tubular part
of the drive member hits the circumferential ledge on the
inner surface of the distal housing part. This contact pro-
vides an audible sound, like a click, as well as a tactile
feeling of the actuation member, which indicates the end
of delivery. The actuation member is also recoiled. If the
user is still depressing the actuation member, the user
will be provided with a tactile feedback that indicates the
end of delivery.
[0052] When the medicament delivery operation has
been completed, the device may be removed from the
medicament delivery site and be discarded in a safe way.
[0053] It is to be understood that the embodiment de-
scribed above and shown in the drawings is to be regard-
ed only as a non-limiting example of the invention and
that it may be modified in many ways within the scope of
the patent claims.

Claims

1. Medicament delivery device comprising:

- a housing, which housing comprises a proximal
housing part (12) and a distal housing part (10)
arranged and mounted to be movable relative
each other,
- a drive force mechanism accommodated in

11 12 



EP 2 611 482 B1

8

5

10

15

20

25

30

35

40

45

50

55

said distal housing part and comprising counter
connecting means,
- a container (22) filled with medicament ar-
ranged within said proximal housing part,
- a holding member (50) operably connected to
said drive force mechanism for holding said
drive force mechanism in a loaded state and
wherein said holding member comprises con-
necting means and engagement means,
- an actuation member (56) arranged to interact
with said holding member for releasing the drive
force mechanism from its loaded state and
wherein said actuation member comprises
counter engagement means,

characterised in that said holding member (50) is
arranged to be moved by the proximal housing part
(12) when said housing parts are moved towards
each other from a disengaged position in which the
holding member is disengaged from the actuation
member to an engaged position in which the holding
member is engaged to the actuation member, such
that the engagement means of the holding member
(50) and the counter engagement means of the ac-
tuation member (56) interact together for engaging
the connecting means of the actuation member (56)
to the counter connecting means of the drive force
mechanism.

2. Medicament delivery device according to claim 1,
wherein the proximal housing part (12) comprises a
co-acting means (60) and the holding member (50)
comprises a counter co-acting means (62) which in-
teract together for moving the holding member from
the disengaged position to the engaged position.

3. Medicament delivery device according to claim 1 or
2, wherein the actuation member (56) comprises a
touchable part that protrudes from the distal housing
part (10) and wherein said actuation member is re-
siliently arranged to said distal housing part such that
the actuation member (56) in the disengaged posi-
tion of the holding member (50) can be moved rela-
tive to the distal housing part without acting on said
drive force mechanism.

4. Medicament delivery device according to any one of
the claims 1-3, wherein the drive force mechanism
comprises a plunger rod (32), a drive force spring
(34) and a drive member (40).

5. Medicament delivery device according to claim 4,
wherein the drive member (40) comprises releasable
means (44) and the plunger rod (32) comprises
counter releasable means (42) which interact togeth-
er for releasably engaging the plunger rod to the drive
member.

6. Medicament delivery device according to claim 5,
wherein the releasable means (44) of the drive mem-
ber (40) are radially flexing arms provided with in-
wardly extending ledges (46) and the counter releas-
able means (42) of the plunger rod (32) is a groove
on its circumferential outer surface, wherein the in-
wardly extending ledges (46) fit into said groove, and
wherein the holding member (50) is arranged com-
pletely surrounding the radially flexing arms when
said holding member is in the disengaged position.

7. Medicament delivery device according to any one of
the claims 2-6, wherein the co-acting means (60) of
the proximal housing part (12) is a distal end annular
surface of the proximal housing part (12) and the
counter co-acting means (62) of the holding member
(50) is an annular ledge on the outer circumference
of the holding member.

8. Medicament delivery device according to any one of
the claims 1-7, wherein the engagement means of
the holding member (50) are distally extending
tongues and the counter engagement means of the
actuation member (56) are proximally extending flex-
ible tongues.

9. Medicament delivery device according to any one of
the claims 1-8, wherein the connecting means of the
actuation member (56) are radial inwardly extending
protrusions on the proximally extending flexible
tongues of the actuation member and the counter
connecting means of the drive force mechanism are
recesses on the distal outer surface of the drive
member (40), such that said recesses are configured
to receive said radial inwardly extending protrusions.

10. Medicament delivery device according to any one of
the claims 5-6, wherein said holding member is
moved by said proximal housing part (12) from the
disengaged position to the engaged position in which
the holding member is partially surrounding the ra-
dially flexing arms (44) and is engaged to the actu-
ation member.

11. Medicament delivery device according to any one of
the claims 1-10, wherein said container (22) is a mul-
ti-chamber medicament container and whereby the
multi-chamber can be mixed by moving said housing
parts towards each other.

12. Medicament delivery device according claim 11,
wherein the engaged position of the holding member
corresponds to a position of the multi-chamber, in
which the multi-chamber is mixed.
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Patentansprüche

1. Vorrichtung zur Medikamentenverabreichung, um-
fassend:

- ein Gehäuse, das einen proximalen Gehäuse-
teil (12) und einen distalen Gehäuseteil (10) um-
fasst, die so angeordnet und montiert sind, dass
sie zueinander beweglich sind,
- einen Antriebskraftmechanismus, der in dem
distalen Gehäuseteil aufgenommen ist und Ge-
genverbindungsmittel umfasst,
- einen mit Medikament gefüllten Behälter (22),
der in dem proximalen Gehäuseteil angeordnet
ist,
- ein Halteglied (50), das funktionsfähig mit dem
Antriebskraftmechanismus verbunden ist, damit
es den Antriebskraftmechanismus in einem ge-
spannten Zustand hält, und wobei das Halte-
glied Verbindungsmittel und Eingriffmittel um-
fasst,
- ein Betätigungsglied (56), das so angeordnet
ist, dass es mit dem Halteglied wechselwirkt, da-
mit der Antriebskraftmechanismus aus seinem
gespannten Zustand gelöst wird, und wobei das
Betätigungsglied Gegeneingriffmittel umfasst,
dadurch gekennzeichnet, dass das Halteglied
(50) so angeordnet ist, dass es von dem proxi-
malen Gehäuseteil (12) bewegt wird, wenn die
Gehäuseteile aus einer getrennten Position, in
der das Halteglied von dem Betätigungsglied
getrennt ist, in eine Eingriffposition aufeinander
zu bewegt werden, in der das Halteglied mit dem
Betätigungsglied in Eingriff steht, sodass die
Eingriffmittel des Halteglieds (50) und die Ge-
geneingriffmittel des Betätigungsglieds (56) ge-
meinsam aufeinander einwirken, damit die Ver-
bindungsmittel des Betätigungsglieds (56) an
den Gegenverbindungsmitteln des Antriebs-
kraftmechanismus in Eingriff gebracht werden.

2. Vorrichtung zur Medikamentenverabreichung nach
Anspruch 1, wobei der proximale Gehäuseteil (12)
ein Zusammenwirkungsmittel (60) umfasst und das
Halteglied (50) ein Gegen-Zusammenwirkungsmit-
tel (62) umfasst, die aufeinander einwirken, damit
das Halteglied aus der getrennten Position in die Ein-
griffposition bewegt wird.

3. Vorrichtung zur Medikamentenverabreichung 1 oder
2, wobei das Betätigungsglied (56) einen berührba-
ren Teil umfasst, der aus dem distalen Gehäuseteil
(10) ragt, und wobei das Betätigungsglied an dem
distalen Gehäuseteil derart elastisch angeordnet ist,
dass das Betätigungsglied (56) in der getrennten Po-
sition des Halteglieds (50) bezogen auf den distalen
Gehäuseteil bewegt werden kann, ohne auf den An-
triebskraftmechanismus zu wirken.

4. Vorrichtung zur Medikamentenverabreichung nach
einem der Ansprüche 1 bis 3, wobei der Antriebs-
kraftmechanismus eine Kolbenstange (32), eine An-
triebskraftfeder (34) und ein Antriebsglied (40) um-
fasst.

5. Vorrichtung zur Medikamentenverabreichung nach
Anspruch 4, wobei das Antriebsglied (40) lösbare
Mittel (44) umfasst und die Kolbenstange (32) lös-
bare Gegenmittel (42) umfasst, die aufeinander ein-
wirken, um die Kolbenstange lösbar mit dem An-
triebsglied in Eingriff zu bringen.

6. Vorrichtung zur Medikamentenverabreichung nach
Anspruch 5, wobei die lösbaren Mittel (44) des An-
triebsglieds (40) sich radial biegende Arme sind, die
mit nach innen verlaufenden Absätzen (46) verse-
hen sind, und das lösbare Gegenmittel (42) der Kol-
benstange (32) eine Rille an ihrer Außenumfangs-
fläche ist, wobei die nach innen verlaufenden Absät-
ze (46) in die Rille passen, und wobei das Halteglied
(50) so angeordnet ist, dass es die sich radial bie-
genden Arme vollständig umgibt, wenn sich das Hal-
teglied in der getrennten Position befindet.

7. Vorrichtung zur Medikamentenverabreichung nach
einem der Ansprüche 2 bis 6, wobei das Zusammen-
wirkungsmittel (60) des proximalen Gehäuseteils
(12) eine distale ringförmige Endfläche des proxima-
len Gehäuseteils (12) ist und das Gegen-Zusam-
menwirkungsmittel (62) des Halteglieds (50) ein
ringförmiger Absatz am Außenumfang des Halte-
glieds ist.

8. Vorrichtung zur Medikamentenverabreichung nach
einem der Ansprüche 1 bis 7, wobei die Eingriffmittel
des Halteglieds (50) distal verlaufende Zungen sind
und die Gegeneingriffmittel der Betätigungsglieds
(56) proximal verlaufende flexible Zungen sind.

9. Vorrichtung zur Medikamentenverabreichung nach
einem der Ansprüche 1 bis 8, wobei die Verbin-
dungsmittel des Betätigungsglieds (56) radial nach
innen verlaufende Vorsprünge an den proximal ver-
laufenden flexiblen Zungen des Betätigungsglieds
sind und die Gegenverbindungsmittel des Antriebs-
kraftmechanismus Aussparungen an der distalen
Außenfläche des Antriebsglieds (40) sind, sodass
sie Aussparungen derart eingerichtet sind, dass sie
die radial nach innen verlaufenden Vorsprünge auf-
nehmen.

10. Vorrichtung zur Medikamentenverabreichung nach
Anspruch 5 oder 6, wobei das Halteglied von dem
proximalen Gehäuseteil (12) aus der getrennten Po-
sition in die Eingriffposition bewegt wird, in der das
Halteglied die sich radial biegenden Arme (44) teil-
weise umgibt und mit dem Betätigungsglied in Ein-
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griff steht.

11. Vorrichtung zur Medikamentenverabreichung nach
einem der Ansprüche 1 bis 10, wobei der Behälter
(22) ein Mehrkammer-Medikamentenbehälter ist
und wodurch die Mehrfachkammer gemischt werden
kann, indem die Gehäuseteile aufeinander zu be-
wegt werden.

12. Vorrichtung zur Medikamentenverabreichung nach
Anspruch 11, wobei die Eingriffposition des Halte-
glieds einer Position der Mehrfachkammer ent-
spricht, in der die Mehrfachkammer gemischt wird.

Revendications

1. Dispositif d’administration de médicaments
comprenant :

- un boîtier, ce boîtier comprenant une partie de
boîtier proximale (12) et une partie de boîtier
distale (10) disposées et montées pour être mo-
biles l’une par rapport à l’autre,
- un mécanisme de force d’entraînement logé
dans ladite partie de boîtier distale et compre-
nant des moyens de contre-connexion,
- un contenant (22) rempli de médicaments dis-
posé dans ladite partie de boîtier proximale,
- un élément de maintien (50) connecté de ma-
nière opérationnelle audit mécanisme de force
d’entraînement pour maintenir ledit mécanisme
de force d’entraînement dans un état chargé, et
ledit élément de maintien comprenant des
moyens de connexion et des moyens de solida-
risation,
- un élément d’actionnement (56) disposé pour
interagir avec ledit élément de maintien permet-
tant de libérer le mécanisme de force d’entraî-
nement de son état chargé, et ledit élément d’ac-
tionnement comprenant des moyens de contre-
solidarisation,

caractérisé en ce que ledit élément de maintien (50)
est disposé de façon à être déplacé par la partie de
boîtier proximale (12) lorsque lesdites parties de boî-
tier sont déplacées l’une vers l’autre d’une position
désolidarisée dans laquelle l’élément de maintien
est désolidarisé de l’élément d’actionnement à une
position solidarisée dans laquelle l’élément de main-
tien est solidarisé à l’élément d’actionnement, de
sorte que les moyens de solidarisation de l’élément
de maintien (50) et les moyens de contre-solidarisa-
tion de l’élément d’actionnement (56) interagissent
ensemble pour solidariser les moyens de connexion
de l’élément d’actionnement (56) sur les moyens de
contre-connexion du mécanisme de force d’entraî-
nement.

2. Dispositif d’administration de médicaments selon la
revendication 1, dans lequel la partie de boîtier proxi-
male (12) comprend un moyen d’action conjointe
(60) et l’élément de maintien (50) comprend un
moyen de contre action conjointe (62) qui interagis-
sent ensemble pour déplacer l’élément de maintien
de la position désolidarisée à la position solidarisée.

3. Dispositif d’administration de médicaments selon la
revendication 1 ou 2, dans lequel l’élément d’action-
nement (56) comprend une partie pouvant être tou-
chée qui dépasse de la partie de boîtier distale (10),
et ledit élément d’actionnement étant disposé de ma-
nière résiliente sur ladite partie de boîtier distale de
sorte que l’élément d’actionnement (56) dans la po-
sition désolidarisée de l’élément de maintien (50)
peut être déplacé par rapport à la partie de boîtier
distale sans agir sur ledit mécanisme de force d’en-
traînement.

4. Dispositif d’administration de médicaments selon
l’une quelconque des revendications 1 à 3, dans le-
quel le mécanisme de force d’entraînement com-
prend une tige de piston (32), un ressort de force
d’entraînement (34) et un élément d’entraînement
(40).

5. Dispositif d’administration de médicaments selon la
revendication 4, dans lequel l’élément d’entraîne-
ment (40) comprend des moyens libérables (44) et
la tige de piston (32) comprend des moyens contre-
libérables (42) qui interagissent ensemble pour so-
lidariser de manière libérable la tige de piston à l’élé-
ment d’entraînement.

6. Dispositif d’administration de médicaments selon la
revendication 5, dans lequel les moyens libérables
(44) de l’élément d’entraînement (40) sont des bras
à flexion radiale pourvus de rebords s’étendant vers
l’intérieur (46) et le moyen contre-libérable (42) de
la tige de piston (32) représente une rainure sur sa
surface externe circonférentielle, les rebords s’éten-
dant vers l’intérieur (46) s’insérant dans ladite rainu-
re, et l’élément de maintien (50) étant disposé com-
plètement autour des bras à flexion radiale lorsque
ledit élément de maintien se trouve dans la position
désolidarisée.

7. Dispositif d’administration de médicaments selon
l’une quelconque des revendications 2 à 6, dans le-
quel le moyen d’action conjointe (60) de la partie de
boîtier proximale (12) représente une surface annu-
laire d’extrémité distale de la partie de boîtier proxi-
male (12) et le moyen de contre action conjointe (62)
de l’élément de maintien (50) représente un rebord
annulaire sur la circonférence externe de l’élément
de maintien.
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8. Dispositif d’administration de médicaments selon
l’une quelconque des revendications 1 à 7, dans le-
quel les moyens de solidarisation de l’élément de
maintien (50) sont des languettes s’étendant de ma-
nière distale et les moyens de contre-solidarisation
de l’élément d’actionnement (56) sont des languet-
tes flexibles s’étendant de manière proximale.

9. Dispositif d’administration de médicaments selon
l’une quelconque des revendications 1 à 8, dans le-
quel les moyens de connexion de l’élément d’action-
nement (56) sont des saillies radiales s’étendant
vers l’intérieur sur les languettes flexibles s’étendant
de manière proximale de l’élément d’actionnement
et les moyens de contre-connexion du mécanisme
de force d’entraînement sont des renfoncements sur
la surface externe distale de l’élément d’entraîne-
ment (40), de sorte que lesdits renfoncements sont
conçus pour recevoir lesdites saillies radiales s’éten-
dant vers l’intérieur.

10. Dispositif d’administration de médicaments selon
l’une quelconque des revendications 5 à 6, dans le-
quel ledit élément de maintien est déplacé par ladite
partie de boîtier proximale (12) de la position déso-
lidarisée à la position solidarisée dans laquelle l’élé-
ment de maintien entoure partiellement les bras à
flexion radiale (44), et est solidarisé à l’élément d’ac-
tionnement.

11. Dispositif d’administration de médicaments selon
l’une quelconque des revendications 1 à 10, dans
lequel ledit contenant (22) est un contenant de mé-
dicaments à chambres multiples et moyennant quoi
les chambres multiples peuvent être mélangées en
déplaçant lesdites parties de boîtier l’une vers
l’autre.

12. Dispositif d’administration de médicaments selon la
revendication 11, dans lequel la position solidarisée
de l’élément de maintien correspond à une position
des chambres multiples, dans laquelle les chambres
multiples sont mélangées.
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