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TECHNICAL AREA

[0001] The present invention relates to a medicament delivery device and in par-
ticular a delivery device with which the operator may control the delivery se-

quence.

TECHNICAL BACKGROUND

[0002] There are numerous devices for delivering medicament on the market and
also patented where the medicament is arranged in a container, such as a syringe,
cartridge and the like, and wherein the medicament is exposed to pressure when it
is to be delivered. A very common design with for example injection devices is a
generally tubular compartment having a stopper in one end of the compartment
and a needle unit attached to the opposite end of the compartment.

[0003] In order to deliver a quantity of medicament, the stopper is exposed to
pressure, i.e. pushed into the compartment by a pusher or plunger rod, which in
many cases is performed by pressure means such as springs, which is common in

automatic or semi-automatic injectors, whereby a delivery sequence is performed.

[0004] Usually the delivery sequence is triggered by a user manually pressing an
activation button or a needle shield, which releases the spring acting on the plung-
er rod. The delivery sequence may also be triggered by the termination of a previ-
ous penetration sequence. In both instances, once the delivery sequence has
been triggered, it continues until the dose is delivered, either when the medica-
ment container is emptied or the delivery mechanism has reached a preset dose

stop.

[0005] However, there may be instances when it is desirable for the user to take
control over the delivery sequence. For example with injection of medicament into
the tissue of the patient, it may for instance be that the injection hurts when the
medicament expands into the tissue and the patient wants to take a pause without
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removing the injector or just wants to reduce the injection speed in order to the

medicament to be absorbed by the tissue during the injection.

[0006] Some delivery devices are provided with electrically driven delivery mech-
anisms. For example the patent US 6,474,219 discloses an injector arranged with
a plunger rod acting on a stopper of a medicament container for expelling a dose
of medicament through an injection needle. The plunger rod, in this case a helical
compression spring that is driven forward by a piston drive comprising a nut ele-

ment acting on the plunger rod, and an electrical motor driving the nut element. If
the activation of the motor is controlled by the user, it is possible to stop the injec-

tion temporarily.

[0007] However, even if the above mentioned injector provides the possibility of
temporarily stopping and starting the injection sequence, it is well known in art that
there is a clear drawback to have medical devices depend on electric power in or-
der for their function, and in particular to rely on electric power for delivery of the
medicament. If for example the battery of the device would be depleted, it is im-

possible for the patient to receive a dose, which may be fatal to the patient.

[0008] A further drawback is that medicament devices operated by electrical
components tend to be more expensive than purely mechanical devices. This is
definitely true if the device is to be arranged with some sort of speed control
means for the electrical motor in order for the user to be able to slow down, but not
stop, the injection.

[0009] Other attempts have been made to solve this problem. Such solutions are
shown in documents GB 2 443 390 (closest prior art) andGB 2 071 499.

[0010] However, there is room for improvements regarding the size, the design

and specially the ergonomics when manipulating the device.

[0011] There are thus a number of aspects that may be addressed with the pre-

sent invention.
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BRIEF DESCRIPTION OF THE INVENTION

[0012] The aim of the present invention is to provide a user-controlled delivery

sequence of a delivery device.

[0013] This aim is obtained according to the present invention by the features of

the independent patent claim.

[0014] Preferable embodiments of the present invention form the subject of the

dependent patent claims.

[0015] According to a major aspect of the invention, it is characterised by a me-
dicament delivery device comprising a generally elongated tubular housing com-
prising a front part and a rear part; a medicament container disposed within the
front part, wherein the container has a front opening with or for a delivery member
for delivering the medicament therethrough; a medicament delivery drive unit
comprising a power source and a plunger rod, arranged to be moved between a
cocked position and a released position within said medicament container with a
determined speed; a manually operable delivery controller arranged to be moved
between a locked position in which a release mechanism of said manually opera-
ble delivery controller holds said medicament delivery drive unit in its cocked posi-
tion, and a releasing position in which said release mechanism releases the me-
dicament delivery drive unit; wherein said manually operable delivery controller is
further arranged to move between the releasing position and a controlling position
in which a control speed mechanism of said manually operable delivery controller
interacts with said medicament delivery drive unit for controlling the speed of the
medicament delivery drive unit and thereby the medicament delivery speed,
wherein the manually operable delivery controller comprises a scroll wheel seg-
ment protruding somewhat through an opening on the side of the rear part, and

wherein said scroll wheel segment is arranged turnable around an axis.

[0016] According to a further aspect of the invention, the release mechanism is a
ledge of the scroll wheel segment interacting with the front end of the plunger rod,
such that when the front end of the plunger rod rests onto the ledge, the medica-
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ment delivery drive unit in is held in its cocked position; and when the scroll wheel
segment is moved from the locked position to the releasing position, the ledge is
disengaged from the front end of the plunger rod and the derive means are moved

from the cocked position to the released position.

[0017] According to another aspect of the invention, the control speed mechanism
is a contact surface of the scroll wheel segment interacting with a side surface of
the plunger rod, such that when the scroll wheel segment is moved from the re-
leasing position to the control position, the contact surface makes contact with the
side surface of the plunger rod for controlling the speed of the medicament deliv-

ery drive unit and thereby the medicament delivery speed.

[0018] According to another aspect of the invention, the contact surface is ar-

ranged with friction enhancing members.

[0019] According to yet another aspect of the invention, the scroll wheel segment
comprises a manually operating surface arranged with friction enhancing mem-

bers.

[0020] According to yet a further aspect of the invention, the delivery member is a

needle or a nozzle.

[0021] There are a number of advantages with the present invention. Because the
delivery device is arranged with a manually operable delivery controller comprising
a delivery release mechanism and a control speed mechanism the user can easily
control the start of delivery as well as the delivery speed from maximum speed de-
livered by the power source to a complete stop for pausing the delivery sequence.
This is of great benefit if for example the user wishes to temporarily stop the deliv-
ery or reduce the speed of delivery, such as could be the case during e.g. injection
where the injected medicament causes pain, or during e.g. inhalation of medica-
ment when the patient feel that he/she has not full control of the timing between
inhalation and medicament delivery after releasing the delivery sequence.
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[0022] Further, because the delivery controller is manually operated, it is always
possible to obtain a dose of medicament even though the delivery controller is not
used after activation of delivery. This is not the case when the delivery controller is
electrically driven and the batteries or the like power source are depleted. In that
case the delivery device does not function at all and the patient is unable to obtain

a dose of medicament, which could be fatal.

[0023] The delivery controller comprises a turnable/scroll wheel segment. This
design provides an intuitive scroll-like operation with for example the users thumb
giving a better ergonomics of manipulation. It further becomes intuitive how the
device is to be held during e.g. penetration and injection. The device is thus very
easy to handle both regarding release of the plunger rod and the subsequent con-
trol of the speed of the plunger rod during medicament delivery.

[0024] In order to further facilitate the use and control of the delivery controller, ei-
ther one or both of the speed control contact surface and the manually operating
surface are arranged with friction enhancing members, such as protrusions,
grooves, ridges, materials with high friction, such as rubber and the like, whereby

the handling and control of the delivery of medicament is facilitated.

[0025] These and other aspects of and advantages with the present invention will
become apparent from the following detailed description and from the accompany-

ing drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0026] In the following detailed description of the invention, reference will be
made to the accompanying drawings, of which
Fig. 1

discloses a side-view of a first embodiment of the present invention,
Fig. 2

is an exploded view of the injection device of Fig. 1,
Figs. 3-4
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are cross-sectional views of the embodiment of Fig. 1 in different functional

positions,

DETAILED DESCRIPTION OF THE INVENTION

[0027] The embodiments shown in the figures 1-4 refer to a medicament injection

device.

[0028] Figures 1 to 2 show a preferred embodiment of the present invention.

[0029] Figure 1 shows an example of a medicament delivery device 10 compris-
ing a generally elongated tubular housing consisting of two parts, a front part 12
and a rear part 14 that can be connected to each other in a suitable manner, for
example releasibly, by threads, bayonet fittings, snap-in connectors or the like, or
fixedly by deep grooves, by gluing, welding or the like depending on the applica-

tion and intended use.

[0030] A medicament container 22 is disposed within the front part. The medica-
ment container has a front opening with or for a delivery member for delivering the
medicament therethrough and at least one movable stopper 25. The front part 12
comprises a neck 16 onto which a delivery member such as e.g. a needle 18 may
be attached, with e.g. treads, bayonet fittings or the like, when the container used
is a cartridge. The front part 12 of the housing is further arranged with cut-outs 20
through which the medicament container 22 is visible, Fig. 3.

[0031] The rear part 14 of the device is arranged with a medicament delivery
drive unit comprising a power source 26 and a plunger rod 28, arranged to be
moved between a cocked position and a released position within said medicament
container with a determined speed for delivering the medicament and wherein the
power source is a spirally wound compression spring 26. A manually operable de-
livery controller 30 is arranged to be moved between a locked position in which a
release mechanism of said manually operable delivery controller holds said me-
dicament delivery drive unit in its cocked position, and a releasing position in

which said release mechanism releases the medicament delivery drive unit. Fur-
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ther, the compression spring is positioned within the plunger rod between a fixed
rear wall of the rear housing and the inner surface of the front end of the plunger
rod 28. When the medicament delivery drive unit is in the cocked position, the
spring 26 is pre-tensioned and held in the pre-tensioned position together with the

plunger rod by the manually operable delivery controller 30.

[0032] The manually operable delivery controller 30 is further arranged to move
between the releasing position and a controlling position in which a control speed
mechanism of said manually operable delivery controller interacts with said me-
dicament delivery drive unit for controlling the speed of the medicament delivery
drive unit and thereby the medicament delivery speed. The manually operable de-
livery controller comprises a scroll wheel segment 30 protruding somewhat
through an opening 34 on the side of the rear part 14, and said scroll wheel seg-

ment is arranged turnable around an axis 32.

[0033] The release mechanism is a ledge 36 of the scroll wheel segment 30 in-
teracting with the front end of the plunger rod, such that when the front end of the
plunger rod 28 rests onto the ledge 36, Fig. 3, the medicament delivery drive unit
in is held in its cocked position; and when the scroll wheel segment is moved from
the locked position to the releasing position, the ledge 36 is disengaged from the
front end of the plunger rod and the derive means are moved from the cocked po-

sition to the released position.

[0034] The control speed mechanism is a contact surface 38 of the scroll wheel
segment 30 interacting with a side surface of the plunger rod 28, such that when
the scroll wheel segment is moved from the releasing position to the control posi-
tion, the contact surface 38 makes contact with the side surface of the plunger rod
28 for controlling the speed of the medicament delivery drive unit and thereby the

medicament delivery speed.

[0035] The scroll wheel segment 30 also comprises a manually operating surface
35 arranged with friction enhancing members such as protrusions, grooves, ribs or

the like, such that a user may operate the wheel with for example a thumb. In or-
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der to prevent buckling of the spring 26, a guide rod 40 is positioned inside said

spring.

[0036] The device is intended to function as follows. The device could either be
delivered completely assembled with the medicament container inside the hous-
ing, whereby the user merely has to attach a delivery member e.g. a needle 18 be-
fore use, or the device may be delivered without the medicament container 22, ei-
ther in two halves 12, 14 or temporarily assembled, whereby the user has to insert
a medicament container into the front housing and assemble the two parts, or the
device is completely assembled with the medicament container inside the housing,
wherein the medicament container has already the delivery member includes and
which delivery member protrudes somewhat out from the front part, whereby the

user merely has to remove a delivery member cover before use.

[0037] When the medicament is to be delivered, the device is activated by remov-
ing an activation lock means (not shown), arranged on said housing adjacent the
manually operable delivery controller 30 and movable between a tamper proof po-
sition in which said manually operable delivery controller is locked for activating
the device and a position in which said manually operable delivery controller is re-
leased for activating the device. The activation lock means may be arranged with a
groove (not shown) in which the scroll wheel segment fits when moved from the
locking position to the activation position. In order to activate the device, the user
then turns or scrolls the manually operable delivery controller 30 in the direction of
the arrow 42, Fig. 1, whereby the release mechanism, the ledge 36, moves out of
contact with the front end of the plunger rod 28, Fig. 4. The plunger rod is now free
to move forward due to the stored energy of the spring 26, whereby the stopper 25
begins to move forward for delivering the medicament with a determined speed

through the delivery member e.g. the needle.

[0038] Should the patient or user during the medicament delivery feel that he/she
needs to temporarily stop the medicament delivery due to e.g. pain because of the
injected medicament, and/or wishes to slow down the medicament delivery speed,
the manually operable delivery controller 30 is moved/scrolled further in the direc-
tion of the arrow 42. This causes the control speed mechanism, the contact sur-
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face 38, to come into contact with the side surface of the plunger rod 28. Due to
the shape of the contact surface 38, the further the manually operable delivery
controller 30 is moved/scrolled in the direction of the arrow 42, the slower the
movement of the plunger rod, until it comes to a stop. The radiuses between the
axis and the contact surface 38 and the manually operating surface 35 respective-
ly, are chosen such that it does not require a lot of force to control and stop the
movement of the plunger rod 28. In that aspect, the contact surface 38 and/or the
side surface of the plunger rod 28, may be provided with friction enhancing means,
such as small protrusions, grooves, as well as materials with certain friction en-

hancing properties.

[0039] The wording medicament container may embrace several different types of
containers such as cartridges, ampoules, syringes, vials, aerosol containers, just
to mention a few. In that respect the present invention could also be used with
other types of delivery devices such as powder or aerosol inhalers as well as neb-
ulizers, with a delivery member as a nozzle e.g. a mouth piece or nasal piece and

capable of delivering a medicament to be inhaled by the patient.

[0040] Itis further to be understood that other types of power sources can be
used for the delivery of the medicament to a patient, such as leaf springs, clock
springs, constant force springs, volute springs, pneumatic or hydraulic springs or
any other type of non-electric power source suitable for the intended use accord-

ing to the present invention.

[0041] Itis 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 present inven-
tion and that it may be amended in many ways within the scope of the patent

claims.
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PATENTKRAV

1. Medikamentafgivelsesindretning (10), der omfatter:

- et hovedsagelig aflangt, rerformet hus, som omfatter en frontpart (12) og en
bagpart (14);

- en medikamentbeholder (22), der er placeret i frontparten, hvor beholderen har
en frontabning med eller til et afgivelseselement til afgivelse af medikamentet
derigennem;

- et medikamentafgivelsesdrivmodul, der omfatter en kraftkilde (26) og en
stempelstang (28), der er indrettet til at blive fert mellem en spaendt position og en
udlgst position i medikamentbeholderen (22) med en bestemt hastighed;

- en manuelt betjent afgivelseskontroller (30), der er indrettet til at blive fart mellem
en last position, hvor en udlgsemekanisme i den manuelt betjente
afgivelseskontroller holder medikamentafgivelsesdrivmodulet i sin spaendte
position, og en udlgsende position, hvor udlgsemekanismen udlgser
medikamentafgivelsesdrivmodulet;

kendetegnet ved, at

den manuelt betjente afgivelseskontroller (30) yderligere er indrettet til at bevaege
sig mellem udlgsepositionen og en styreposition, hvor en
styrehastighedsmekanisme i den manuelt betjente afgivelseskontroller samvirker
med medikamentafgivelsesdrivmodulet for at styre hastigheden af
medikamentafgivelsesdrivmodulet og dermed medikamentafgivelseshastigheden,
hvor den manuelt betjente afgivelseskontroller omfatter et scrollehjulsegment (30),
der raget lidt ud gennem en abning (34) pa siden af bagparten (14), og hvor
scrollehjulsegmentet (30) er indrettet til at kunne dreje omkring en akse (32).

2. Afgivelsesindretning ifglge krav 1, hvor udlgsemekanismen er en ansats
(36) pa scrollehjulsegmentet (30), der samvirker med forenden af stempelstangen,
saledes at nar forenden af stempelstangen (28) hviler pa ansatsen (36), sa bliver
medikamentafgivelsesdrivmodulet holdt i sin spaendte position; og nar
scrollehjulsegmentet (30) bliver fart fra den spaendte position til udlgsepositionen,
gar ansatsen (36) ud af indgreb med forenden af stempelstangen, og drivorganet
bliver fgrt fra den speendte position til udigsepositionen.
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3. Afgivelsesindretning ifglge krav 1 eller 2, hvor
styrehastighedsmekanismen er en kontaktflade (38) pa scrollehjulsegmentet (30),
der samvirker med en sideflade pa stempelstangen (28), saledes at nar
scrollehjulsegmentet fores fra udlgsepositionen til styrepositionen, skaber
kontaktfladen (38) kontakt med sidefladen pa stempelstangen (28) for at styre
hastigheden af medikamentafgivelsesdrivmodulet og dermed

medikamentafgivelseshastigheden.

4. Afgivelsesindretning ifglge krav 3, hvor kontaktfladen (38) er indrettet med

friktionsfremmende organer.

5. Afgivelsesindretning ifelge ethvert foregaende krav, hvor
scrollehjulsegmentet (30) omfatter en manuelt betjent overflade (35), der er

indrettet med friktionsfremmende organer.

6. Afgivelsesindretning ifelge ethvert foregaende krav, hvor

afgivelseselementet er en nal (18) eller en dyse.
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