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DESCRIPTION

TECHNICAL AREA

[0001] The present invention relates to a medicament delivery device that must be primed before the administering of a dose of
medicament.

BACKGROUND OF THE INVENTION

[0002] The development of medical delivery devices has become more and more directed towards the ability for the patient
themselves to administer a medicament in an easy, safe and reliable way. For these medical devices, there are generally different
types of medicaments that can be stored for a long time and that are packaged in cartridges or the like, containing a ready-to-use
medicament in liquid state. There are also other type of medicaments that are a mixture of a medicament agent (e.g. lyophilized,
powdered or concentrated liquid) and a diluent (e.g. water, dextrox solution or saline solution), wherein these type of
medicaments can not be pre-mixed and stored for a long time because the medicament agent is unstable and can be degraded
and loses its effect quickly. Hence, the patients have to perform the mixing within a limited time period prior to the delivery. In
order to facilitate the mixing, cartridges or the like comprises at least two chambers, one chamber containing the medicament
agent and the other chamber containing the diluent.

[0003] Conventionally injection devices are elongated devices with proximal and distal ends. Moreover, said injection devices
comprise a cartridge or the like, with one or more chambers containing a medicament to be delivered. Said conventional injection
devices are further provided with a plunger rod that is adapted to be in contact with a piston provided inside the cartridge or the
like. When a patient or operator wants to administer a dose of medicament, a pointed needle is mounted on the distal end. Upon
a force exerted on the piston by the plunger rod, the piston will move forward inside the cartridge to expel the medicament from
the cartridge or the like. In many cases, the cartridge contains some quantities of air because it is difficult to obtain a complete
filling of medicament. With a multi-chamber cartridge the medicament agent has to be mixed with the diluent. A multi- chamber
cartridge or the like usually contains quite a lot of air, especially when the medicament agent is in powder form, which air is
present when the medicament and the diluent are mixed. Further, also the needle contains air in its interior when it is mounted. It
is also known that air can be sucked into the cartridge if the patient lets the needle be mounted on the cartridge or the like for a
longer period of time and atmospheric conditions change.

[0004] This entrapped air is often desirable to get removed before injection. One danger is otherwise that the entrapped air is
injected into the patient, which could cause injuries. Another aspect, even if the air would not cause direct harm, is that the first
injected dose will be smaller than intended because of the amount of air, hence dose accuracy is reduced. There is further a
psychological aspect. A patient may be worried if there is air entrapped and visual in a cartridge of an injector, even though the
air may not cause any harm. The mere knowledge that there is air in the cartridge, and that the air might be injected, could be
sufficient for a patient not to do want to use the device.

[0005] In order to remove the air or gas that is entrapped in the cartridge or the like and/or the needle, priming needs to be
performed by means of expelling a small dose of medicament. If at least a droplet or a short liquid jet is not expelled at the sharp
point of the needle, another small dose of medicament should often be actuated. In view of that, sometimes the patients desire to
set an unnecessary large dose in order to be sure that all air has been expelled. Further, some cartridges have a very small
overfill, i.e. the excess quantity of medicament apart from the actual doses. It could also be that the medicament is very
expensive. In both cases it is necessary to limit the amount of medicament that is expelled during priming.

[0006] Patent document EP 1 365 823 discloses a needle-less injector having a dual chamber medicament cartridge. When a
front nozde portion of the injector is threaded into the injector body, a drug plunger is forced into the medicament cartridge for
expelling any air in the medicament cartridge. When the nozde portion reaches its stop position a drive gas cartridge is activated
for forcing medicament through the skin of the patient.

[0007] The drawback with this solution is that the plunger of the device has to be manipulated, rendering the construction of the
device unnecessarily complicated for the function and purpose, which solution also is very linked to needleless injectors.

[0008] The document US 2004/0236285 discloses a medication dispensing apparatus comprising a priming mechanism
accessible from the outside of the apparatus in order to prime the medicament container. The priming can be performed whether
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or not the apparatus is in a loaded state or not. The priming mechanism comprises a drum part that is rotatable manually by a
user. The drum can only be rotated in one direction, the priming direction in order to ensure that the user performs the priming
correctly. However, the priming mechanism can not be locked in the priming direction, and is readily accessible by any user,
whereby there is a pronounced risk that priming operations may be performed intentionally or unintentionally during subsequent
injections of doses, whereby the precision and possible a number of doses are lost.

BRIEF DESCRIPTION OF THE INVENTION

[0009] The aim of the present invention is to provide a medicament delivery device comprising a priming device which is easy to
use, yet safe and reliable.

[0010] This aim is obtained by the device characterised by the features of the independent patent claims. Preferable
embodiments of the present invention are the subject of the dependent patent claims.

[0011] According to a main aspect of the invention, it is characterised by a medicament delivery device comprising a generally
tubular distal housing part; a generally tubular proximal housing part releasibly connected to said distal housing part; a
medicament container having opposite proximal and distal ends and a slidable stopper, wherein the container is partially and
slidably arranged within the proximal housing part; a plunger rod having opposite proximal and distal ends and being arranged
within said distal housing, wherein the proximal end of the plunger rod is abutting the stopper of the container; drive means
arranged within said distal housing and being operably connected to said plunger rod for driving said plunger rod and thereby
said stopper towards the proximal end of the device; characterised in that the device further comprises a priming device having a
distal end comprising tune engagement means arranged to cooperate with corresponding tune engagement means arranged at
the proximal housing, an end wall abutting the proximal end of the container, a passage arranged on said end wall, and a proximal
end comprising delivery member engagement means arranged to cooperate with corresponding delivery member engagement
means arranged on a delivery member; wherein the priming device is arranged and designed such that a tune distal displacement
of the priming device in relation to the proximal housing part causes a distal displacement of the container in relation to the
plunger rod, whereby the plunger rod force the stopper to be proximally displaced and thereby a priming of the container is
performed; said device further comprises at least one priming locking means being releasebly connected to both said priming
device and said proximal housing part for locking said priming device to said proximal housing part.

[0012] According to another aspect of the present invention, said tune engagement means are fine pitch threads.

[0013] According to yet another aspect of the present invention, said at least one priming locking means comprises an axially
slidable locking arm having a locking tooth operably connected to a locking ratchet arranged on said priming device.

[0014] According to another aspect of the present invention, said locking ratchet is arranged with teeth having a design such
that the priming device is capable to be rotated only in one direction.

[0015] According to a further aspect of the present invention, the medicament container is a multiple chamber container
comprises at least two substances.

[0016] According to one variant of the present invention, the distal housing part comprises mix engagement means arranged to
cooperate with corresponding mix engagement means arranged on the distal end of the proximal housing part, such that a distal
displacement of the proximal housing part in relation to the distal housing part causes a distal displacement of the container in
relation to the plunger rod, whereby the plunger rod forces the stopper to be proximally displaced and thereby a mixing of the
substances within the container is performed.

[0017] According to another variant of the present invention, said mix engagement means are large pitch threads.

[0018] There are a number of advantages with the present invention. The priming device is performed by in a fine tuning
displacement action, which enables a very precise movement of the medicament container in relation to the plunger rod. This
enables the user to stop the priming operation when eventual air inside the container has been expelled and just when liquid
medicament starts to be expelled. This ensures that a minimal amount of medicament is expelled and thus wasted during the
priming operation.

[0019] According to the invention, the priming device is arranged with priming locking means. This is to prevent, or minimize the
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risk, that the priming device can be displaced further, or even back, which otherwise either would mean expelling more liquid
medicament or loosing the dose precision. The locking also ensures that, if the medicament delivery device is capable of
delivering multiple doses, it is not possible to manipulate or prime the device one or more times between doses, which otherwise
could mean that one or more doses are lost without the use being aware of it, which ultimately could lead to that the medicament
container is empty even if for example a dose counter arranged to the device, indicates that there are doses left.

[0020] The priming locking means could be arranged differently depending on desired function and application. The priming
locking means could be releasable which means that it is possible to unlock the priming device. This is an advantage for example
if the device is a multi-dose device where the device needs to be primed after each delivery member replacement. The injector
could also be a multi-usage device, such that and empty container is replaced by a new container, which needs to be primed.

[0021] These and other aspects of and advantages with the present invention will become apparent from the following detailed
description and from the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022] In the following detailed description of the invention, reference will be made to the accompanying drawings, of which

Fig. 1
shows a perspective view of an injector comprising the present invention,
Fig. 2a
shows a side view of the injector of Fig. 1,
Fig. 2b
shows a cross-sectional view taken along the line lib - lIb in Fig. 2a,
Fig. 3a
shows a detailed side view of a component of the injector of Fig. 1,
Fig. 3b
shows a cross-sectional view taken along the line lllb - lllb in Fig. 3a,
Fig. 4
shows a perspective view of a holding means comprised in the present invention,
Fig. 5
shows a perspective view of one variant of a priming device comprised in the present invention, and
Fig. 6

shows a perspective view of another variant of a priming device comprised in the present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0023] In the present application, when the term "distal part/end" is used, this refers to the part/end of the medicament delivery
device, or the parts/ends of the members thereof, which under use of the medicament delivery device is 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 medicament delivery device, or the parts/ends of the members thereof, which under use of the device is located
closest to the medicament delivery site of the patient.

[0024] The figures 1 and 2 show a medicament delivery device 10 comprising a generally tubular distal housing part 18; a
generally tubular proximal housing part 12 releasibly connected to said distal housing part, a medicament container 70 having
opposite proximal and distal ends and a slidable stopper, wherein the container is partially and slidably arranged within the
proximal housing part; a plunger rod 72 having opposite proximal and distal ends and being arranged within said distal housing,
wherein the proximal end of the plunger rod is abutting the stopper of the container; drive means arranged within said distal
housing and being operably connected to said plunger rod for driving said plunger rod and thereby said stopper towards the
proximal end of the device; wherein the device further comprises a priming device 34 having a distal end comprising tune
engagement means 38 arranged to cooperate with corresponding tune engagement means 24 arranged at the proximal housing,
an end wall 46 abutting the proximal end of the container, a passage 48 arranged on said end wall, and a proximal end
comprising delivery member engagement means 42 arranged to cooperate with corresponding delivery member engagement
means arranged on a delivery member; wherein the priming device 34 is arranged and designed such that a tune distal
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displacement of the priming device in relation to the proximal housing part causes a distal displacement of the container 70 in
relation to the plunger rod 72, whereby the plunger rod force the stopper to be proximally displaced and thereby a priming of the
container is performed.

[0025] The drive means (not shown) is operably connected to the plunger rod 72 such that the plunger rod is displaced towards
the proximal end of the device when said drive means is activated. The drive means may comprise resilient means, first locking
means for holding said resilient means in a pre-tensioned state, activation means for releasing said first locking means, and/or
second locking means for locking said activation means. The resilient means may be in a pre-tensioned state or alternatively may
be pre-tensioned by manual operation means.

[0026] The distal end of the proximal housing part 12 is arranged with mix engagement means 14 on its outer circumferential
surface. These mix engagement means 14 cooperate with corresponding mix engagement means 16 arranged on the inner
circumferential surface at the proximal end of the distal housing part, the function of which will be explained below. The mix
engagement means are large pitch threads, wherein the pitch is of e.g. %4 to 1 % of the diameter of the distal end of the proximal
housing part. Further, the proximal end 20 of the proximal housing part 12 is also tubular with a somewhat smaller diameter. A
shoulder 22 having a bevelled surface is arranged between the distal end and the proximal end of the proximal housing part.

[0027] The proximal end of the proximal housing part 12 is arranged with the tune engagement means 24 on its inner
circumferential surface, with at least one window 26 on the side surface, with at least one slit 28 on the side surface nearest the
tune engagement means 24, with at least one ledge 30 on its inner circumferential surface, and with at least one resilient means
as e.g. a spiral springs 32 attached to the at least one ledge 30. The at least one ledge 30 being distally located on the same
longitudinal axis of the at least one slit 28.

[0028] The priming device 34 according to the present invention is shown in Figs. 2 and 5. It comprises a first tubular distal part
36 arranged with the tune engagement means 38 on its outer circumferential surface, which engagement means 38 is arranged
to cooperate with the tune engagement means 24 of the proximal housing. It further comprises a second tubular proximal part 40
arranged with delivery member engagement means as e.g. threads 42 on its outer circumferential surface, arranged to cooperate
with corresponding delivery member engagement means as e.g. threads of a delivery member as e.g. a needle attachment cap
44, Fig. 1. The second tubular proximal part 40 is arranged with the end wall 46 sloping inwards towards the distal end of the
device, where the passage 48 is arranged. The proximal end of the medicament container abuts the distal end surface of the end
wall 46. The two tubular parts 36, 40 are divided by a shoulder 50 provided with a locking ratchet 52 on one side surface thereof.
The tune engagement means are fine pitch threads, wherein the pitch is of e.g. 1/5 to 1/20 of the diameter of the second tubular
proximal part 40 of the priming device.

[0029] Further, the device comprises at least one priming locking means 54, as e.g. an arm, being releasebly connected to both
said priming device and said proximal housing part for locking said priming device to said proximal housing part. The at least one
priming locking means is slidably arranged in the at least one slit 28 via a generally T-shaped holder 56, and is forced upwards
towards to proximal end by the at least one spring 32. The at least one priming locking means also comprises an axally slidable
locking arm 60 having a locking tooth 62 operably connected to a locking ratchet 52 arranged on the shoulder 50 of said priming
device, and wherein said slidable locking arm 60 is a radial inwardly extending protrusion on. The at least one priming locking
means 54 is further provided with a radial outwardly extending protrusion 58.

[0030] The device is intended to function as follows. When the device is delivered to a user/patient, a medicament container is
already placed within the proximal housing part 12, the priming device is attached to the proximal housing part, the proximal
housing part is attached to the distal housing part, and the proximal end of the plunger rod is abutting the stopper arranged within
the medicament container.

[0031] When the medicament container is a single chamber medicament container; a delivery member as e.g. a pen needle 76 is
attached onto the second tubular proximal part 40 of the priming device 34. In order to prime the container, i.e. removing any air
entrapped in the container, the at least one priming locking means 54 is lifted and the priming device 34 is tuned displaced e.g.
fine screwed into the front housing 12. This causes the container 70 to be dispalced in the distal direction. Because the plunger
rod 72 is stationary and is abutting the stopper within the container, it exerts a pressure inside the container, which causes
entrapped air to be expelled through the delivery member 76. As soon as any liquid medicament is expelled through the needle,
the displacement of the priming device 34 is stopped and the injector is ready for use. The at least one priming locking means is
positioned in the at least one slit and pushed towards the distal end of the device against the force of the spring 32 whereby the
tooth 62 engages the ratchet 52 of the shoulder 50 of the priming device 34, whereby the latter is prevented from being rotated
any further.
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[0032] When the medicament container 70, Fig. 2b, comprises at least two separate chambers, one with medicament and one
with diluents; the proximal housing part 12 is displaced e.g. threaded into the distal housing part 18. Because the plunger rod 72
is stationary and is abutting the stopper within the container, the stopper 74 of the container is forced against the plunger rod 72,
whereby a mixing is obtained. The device is then shaken somewhat in order to complete the mixing. The result is shown in the
windows 26 of the proximal housing part. Now a delivery member as e.g. pen needle 76 is attached e.g. threaded onto the second
tubular proximal part 40 of the priming device 34. In order to prime the container, i.e. removing any air entrapped in the container,
the at least one priming locking means 54 is lifted and the priming device 34 is displaced e.g. screwed into the front housing 12.
This causes the container 70 to be displaced in the distal direction. Because the plunger rod 72 is stationary and is abutting the
stopper within the container, it exerts a pressure inside the container, which causes entrapped air to be expelled through the
delivery member 76. As soon as any liquid medicament is expelled through the needle, the screwing of the priming device 34 is
stopped and the injector is ready for use. The at least one priming locking means is positioned in the at least one slit and pushed
towards the distal end of the device against the force of the spring 32 whereby the tooth 62 of the at least one priming locking
means 54 engages the ratchet 52 of the shoulder 50 of the priming device 34, whereby the latter is prevented from being rotated
any further. An alternative is also to have a ratchet 80, Fig. 6, arranged with teeth having bevelled surfaces cooperating with the
tooth 62 such that the priming device is capable to be rotated only in one direction and preferably with an audible and tactile click-
function.

[0033] It is of course possible to attach the delivery member 76 onto the priming device 34 after the priming device is threaded
into the proximal end of the proximal housing part.

[0034] It is to be understood that device can also be provided without the at least one priming locking means 54 and that when
the priming is performed the device must be positioned with the delivery member pointing upwards.

[0035] The device now is positioned at the intended delivery site e.g. an injection site, the delivery member being a pen needle
76 penetrates the skin, and the medicament is injected by activating the drive means, either manually or automatically depending
on type of device.

[0036] The above mentioned priming locking means 54 enables further priming operations because they can be moved out of
contact with the priming device. This is an advantage for example if the injector is a multi-dose injector where the device needs to
be primed after each needle replacement. The injector could also be a multi-usage injector, such that and empty container is
replaced by a new container, which needs to be primed.

[0037] It is however to be understood that different types of priming locking means for preventing unintentional rotation of the
priming device could be used. For example, a cap or the like that after priming is pushed over the priming device and locks it in
position and having locking means of its own, that prevents any further movement of the cap or the priming device. Thereby the
priming device is completely locked from being displaced.

[0038] It is also to be understood that the mixing step may be performed in many other ways than that described above. For
example when the mixing is performed manually, it might be done by merely pushing the proximal end of the priming device
against a hard surface, such as a table.

[0039] The mixing may also be performed automatically by suitable drive means, capable of pushing the plunger rod forward.
Such automatic mixing functions are described in EP 1 814 615 and EP 1 843 808 where spring force means are capable of
pushing the plunger forward in order to perform the mixing step upon activation.

[0040] It is to be understood that the embodiment described above and shown in the drawings is to be regarded 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.

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader's convenience only. It does not form part of the European patent
document. Even though great care has been taken in compiling the references, errors or omissions cannot be excluded and the
EPO disclaims all liability in this regard.

Patent documents cited in the description
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PATENTKRAV

1. Medikamentafgivelsesindretning omfattende:

- en hovedsagelig rorformet, distal husdel (18);

- en hovedsagelig rarformet, proximal husdel (12), der er lgsbart forbundet
til den distale husdel,

- en medikamentbeholder (70), der har en modstaende proximal og distal
ende og en forskydelig stopper, hvor beholderen er anbragt delvist og forskydeligt
i den proximale husdel;

- en stempelstang (72), der har en modstaende proximal og distal ende og
er anbragt i det distale hus, hvor den proximale ende af stempelstangen steder op
mod beholderens stopper;

- et drivmiddel, der er anbragt i det distale hus og er driftsforbundet til
stempelstangen til at drive stempelstangen og dermed stopperen i retning mod
den proximale ende af indretningen;
hvilken indretning yderligere omfatter et udluftningsorgan (34), der har en distal
ende omfattende indstillingsindgrebsorganer (38), der er indrettet til at samvirke
med tilsvarende indstillingsindgrebsorganer (24), som er indrettet ved det
proximale hus, en endeveeg (46), der stader op til den proximale ende af
beholderen, en passage (48) arrangeret pa endevaggen, og en proximal ende
omfattende afgivelsesdelsindgrebsorganer (42), der er indrettet til at samvirke med
tilsvarende afgivelsesdelsindgrebsorganer anbragt pa en afgivelsesdel;
hvor udluftningsorganet (34) er konstrueret og udformet séledes, at en distal
indstillingsforskydning af udluftningsorganet i forhold til den proximale husdel
medfgrer en distal forskydning af beholderen (70) i forhold til stempelstangen (72),
hvorved stempelstangen tvinger stopperen til proximal forskydning og derved
udfgrer udluftning af beholderen; kendetegnet ved, at indretningen yderligere
omfatter mindst ét udluftningslaseorgan (54), der er lgsbart forbundet til bade
udluftningsorganet og den proximale husdel til Iasning af udluftningsorganet til den

proximale husdel.

2. Indretning ifglge krav 1, hvor indstillingsindgrebsorganerne er fingevind.
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2

3. Indretning ifglge krav 1 eller 2, hvor det mindst ene udluftningslaseorgan
omfatter en aksialt forskydelig lasearm (60) med en lasetand (62), der aktivt kan

forbindes til en klinkelas (52; 80), som er anbragt pa udluftningsorganet (34).

4. Indretning ifalge krav 3, hvor klinkeldsen (80) er indrettet med taender, der har

en sadan udformning, at udluftningsorganet kun kan rotere i én retning.

5. Indretning ifglge et hvilket som helst af de foregadende krav 1-4, hvor

medikamentbeholderen er en flerkammerbeholder, der omfatter mindst to stoffer.

6. Indretning ifglge krav 5, hvor den distale husdel (18) omfatter
blandeindgrebsorganer (16), som er indrettet til at samvirke med tilsvarende
blandeindgrebsorganer (14), der er anbragt pa den distale ende af den proximale
husdel, séledes at en distal forskydning af den proximale husdel i forhold til den
distale husdel fremkalder en distal forskydning af beholderen (70) i forhold til
stempelstangen (72), hvorved stempelstangen tvinger stopperen til proximal

forskydning og derved udfgres blanding af stofferne i beholderen.

7. Indretning ifglge krav 6, hvor blandeindgrebsorganerne er grovgevind.
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