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MEDICAMENT DELIVERY DEVICE

TECHNICAL AREA
The present invention relates to a medicament delivery device and in particular a

device with improved grip abilities for users and an activation locking function.

BACKGROUND OF INVENTION

There is a large number of medicament delivery devices that have been invented and
developed that are intended for self-medication by a patient or a user. In particular
pen-like injectors have been developed where the intention is to have a device
preferably displaying a number of automatic or semi-automatic functions such as
mixing, priming, penetration, injection and/or withdrawal. From a patient’s or user’s
point of view the device should be easy and intuitive to use and often at the same
time with a reduced size so that it is easy to bring along and discrete when used.
These different demands are not always so easy to combine in one device because
an increased number of functions add to the necessary size of the device. On the
other hand, for some patients the pen-shape is not ideal, especially for persons with
reduced dexterity in the hands. The pen-shape is then difficult to grip in a secure and
positive way. In those cases and for that type of patients, the device is then made
with a form and size providing a better grip which then means that the size of the
device increases and thus becomes more difficult to bring along and use in a discrete

way.

One example of an “enlarged” device is disclosed in document WO 9810813, which
also is on the market under the trade name InnoLet®. The device is developed for
diabetes treatment of elderly with reduced strength where a dose setting is
performed by turning a large dial similar to an egg-clock dial. Further the distal end of
the device is arranged with a very large activation button in order to facilitate
activation of the injection. The device is rather bulky and not so easy to bring along in

for example a pocket.
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It is also desirable that such devices possess a premature activation locking function
until a cap has been removed and/or until a delivery member has been attached to

the device.

Also, there is thus still a demand for a device that can provide a good and secure grip
even for persons with reduced dexterity and/or strength of the hands and yet is small

and easy to bring along.

BRIEF DESCRIPTION OF INVENTION
There is a main objective with the present invention to provide a medicament delivery
device that does not display the drawbacks of the state of the art medicament

delivery devices.

According to a main aspect of the invention it is characterised by a medicament
delivery device comprising an elongated housing having opposite distal and proximal
ends, comprising; a grip member connected to the elongated housing and movable
between a rest position in which the device has a predetermined grip size and an
operation position in which the pre-determined grip size of the device is increased for
providing an improved grip of the device during use, wherein said grip member
comprises an elongated arc-shaped rib arranged extending in the longitudinal
direction of the device and being rotatably attached to the housing and wherein the
housing is designed comprising opposite first and second surface parts, wherein the
first surface part comprises an elongated arc-shape, and wherein the second surface
part is generally parallel with the longitudinal axis of the device, such that when the
rib is in the rest position, the first surface part and an inner surface of the rib are
abutting each other such that the predetermined grip size of the device is the
distance between the second surface part and an outer surface of the rib, and when
the rib is in the operation position, the rib is positioned opposite to the first part
surface such that the increased predetermined grip size is the distance between the

outer surface of the rib and the first surface part.

According to another aspect of the invention said rib is arranged with limiting means

arranged to co-act with corresponding limiting means of the housing.



10

15

20

25

30

WO 2011/133086 PCT/SE2011/050427

According to yet another aspect of the invention the rib comprises a support member
arranged to be in contact with said housing for preventing a radial movement of said

rib when said rib is in the operation position and said device is gripped by a user.

According to a further aspect of the invention the medicament delivery device is an

injection device.

According to yet a further aspect of the invention said housing is arranged to

accommodate a medicament container.

According to another aspect of the invention said device further comprises actuation
means and drive means interactively connected to each other, and wherein said
drive means are arranged within said elongated housing and capable of, upon
manual activation of said actuation means, acting on a movable stopper inside said

medicament container for expelling a dose of medicament.

According to yet another aspect of the invention said device further comprises a hold
and release means; wherein said hold and release means are interactively
connected to the drive means for holding said drive means in a pre-tensioned state,
and to the actuation means, such that when the actuation means are activated said

hold and release means release the drive means from the pre-tensioned state.

According to a further aspect of the invention said actuation means is interactively
connected to the rib and to the housing, and wherein said actuation means is
movable between a locked position in which said actuation means and said housing
are interlocked to each other by actuation interlocking means when the rib is in the
rest position, and a released position in which said actuation means are released
from said housing when the rib is in the operation position, such that the actuation
button can be activated for interacting with the hold and release means and thereby

release the drive means from the pre-tensioned state.
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According to yet a further aspect of the invention said device further comprises a
protective cap releasibly attached to the proximal end of the housing, operably
connected to said rib and movable between a closed position in which said protective
cap and said rib are interlocked to each other when said rib is in the rest position and
an open position in which said protective cap is removed such that the rib can be

moved from the rest position to the operation position.

According to another aspect of the invention said device further comprises a
protective cap releasibly attached to the proximal end of the housing and operably
connected to said rib, such that said protective cap and said rib are interlocked to
each other when said rib is in the rest position and such that said protective cap and
said rib are released from each other when said rib is in the operation position such

that said cap can be removed.

There are a number of advantages with the present invention. Due to the grip
member which is movable from a rest position to an operation position, the grip size
can be enlarged at the moment when the device is to be used, thus providing an
improved grip for the user. On the other hand, when the device is not in use, i.e. in
rest position, the grip member is positioned in the rest position and the size of the

device is almost as if no grip member was present.

The design of the longitudinally extending and curved rib gives a good size
enlargement and improved grip with very little extra material. The use of a support

member further enhances the improved grip of the device.

Another advantage with the grip member is the possibility of the extra function as a
safety lock of the actuation means. In this aspect, when the locking and unlocking of
the actuation means is performed by moving it, this action and the force required to
do it is simplified and reduced respectively when the grip member is used for the

rotation.
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These and other aspects of, and advantages with, the present invention will become
apparent from the following detailed description of the invention and from the

accompanying drawings.

BRIEF DESCRIPTION OF DRAWINGS
In the following detailed description of the invention, reference will be made to the

accompanying drawings, of which

Fig. 1 is a perspective view of a medicament delivery device of the present

invention in a rest position,

Fig. 2 is a cross-sectional view of the device of Fig. 1,

Fig. 3 is an exploded view of the device of Fig. 1,

Fig. 4 is an exploded view according to Fig. 3 rotated 180 degrees,
Fig. 5 is a perspective view according to Fig. 1 in an operation position,
Fig. 6 is a detailed view of a distal part of the device of Fig. 1, and

Figs. 7 a,b are detailed views of the device of Fig. 1.

Fig. 8 is a view of a hand of a user for defining the grip size wording.

DETAILED DESCRIPTION OF THE INVENTION

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. 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 medicament delivery device is

located closest to the medicament delivery site.

In the present application, the wording grip size is defined as the distance D between
the thumb and the rest of the fingers of a users hand when an object is gripped. See
Fig. 8. Consequently, the grip size of an object is the distance between two opposite

surfaces of a grip area.
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The medicament delivery device according to the invention comprises an elongated
housing 10 having opposite distal 48 and proximal 12 ends; a grip member
connected to the elongated housing and movable between a rest position in which
the device has a predetermined grip size and an operation position in which the pre-
determined grip size of the device is increased for providing an improved grip of the

device during use.

The grip member comprises an elongated arc-shaped rib 64 arranged extending in
the longitudinal direction of the device and being rotatably attached to the housing.
Said rib being arranged with limiting means arranged to co-act with corresponding

limiting means of the housing.

The housing is designed comprising opposite first 74 and second 76 surface parts,
wherein the first surface part comprises an elongated arc-shape, and wherein the
second surface part is generally parallel with the longitudinal axis of the device, such
that when the rib is in the rest position, the first surface part and an inner surface of
the rib are abutting each other such that the predetermined grip size of the device is
the distance between the second surface part and an outer surface of the rib, and
when the rib is in the operation position, the rib is positioned opposite to the first part
surface such that the increased predetermined grip size is the distance between the

outer surface of the rib and the first surface part.

Further, the rib comprises also a support member 78 arranged to be in contact with
said housing for preventing a radial movement of said rib when said rib is in the

operation position and said device is gripped by a user.

An exemplary embodiment but not restricted to it is shown in the figures1-7. The
exemplary device is an injection device and more particularly an auto-injection device.
The exemplary device comprises a generally elongated housing 10 having opposite
distal 48 and proximal 12 ends. In Fig. 1 the exemplary embodiment is made by two
halves. In this context it is to be understood that the housing may comprise more or

less components for e.g. manufacturing and assembly reasons.
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The housing is further arranged with a compartment intended to house a medicament
container 18 containing medicament to be expelled through a medicament delivery
member such as an injection needle, a mouth piece, a nozzle or the like. Inside the
medicament container 18 a stopper 20 is arranged to be movable. The medicament
container is preferably transparent and is visible via a transparent window 21 as a
part of the housing 10. In this way the content of the medicament container is visible

for a user.

The device further comprises drive means arranged within said elongated housing
and capable of acting on the movable stopper 20 inside said medicament container
18 for expelling a dose of medicament, a hold and release means and an actuation
means; wherein said hold and release means are interactively connected to the drive
means for holding said drive means in a pre-tensioned state, and to the actuation
means, such that when the actuations means are activated said hold and release

means release the drive means from the pre-tensioned state.

It is to be understood that the device may only comprise actuation means and drive
means interactively connected to each other, and wherein said drive means are
arranged within said elongated housing and capable of, upon manual activation of
said actuation means, acting on the movable stopper 20 inside said medicament

container for expelling a dose of medicament.

The drive means of the exemplary embodiment are shown in Fig. 2 and comprise a
plunger rod 22 and a resilient member as e.g. a compression spring arranged around
the plunger rod. The plunger rod comprises a proximal end which is in contact with
the stopper 20. The drive means are positioned in a tubular part 24 of the housing as
seen in Fig. 4. The resilient member 26 is arranged between an annular ledge 28 at
the proximal end of the plunger rod and an end wall 30 of the tubular part 24, Figs. 2
and 6. The end wall 30 of the tubular part is further arranged with a central passage
32 through which distal end of the plunger rod 22 extends. A distally directed surface

34 of the end wall 30 is bevelled as seen in Fig. 6.
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The hold and release means of the exemplary embodiment is shown in Figs. 3, 4 and
6; comprises a lock member 40 having flexible arms 42, wherein each flexible arm is
provided with a radial inwardly directed ledge 44. The distal end of the plunger rod 22
is arranged with an enlargement 36, providing a proximally directed annular ledge 38.
The lock member 40 is arranged in contact with the distal end of the plunger rod 22
such that the radial inwardly directed ledges 44 are in contact with the annular ledge
38 of the enlargement 36 of the plunger rod, thus holding the drive means in the pre-

tensioned state, Figs. 2 and 6.

In the exemplary embodiment, as shown in Figs. 1-5, the grip member is in the form
of an elongated arc-shaped rib 64 extending in the longitudinal direction of the device
and is rotatably attached to the housing, and the actuation means is in the form of an
actuation button 46. The proximal end of the grip member is arranged with a ring
portion 66 that surrounds the proximal neck portion of the housing. The distal end of
the grip member is also arranged with a ring portion 68 that surrounds the actuation
button 46. The rib 64 displays an arc-shape extension as seen in the transversal
direction of the device. The housing 10 is designed such that the first surface part 74
thereof generally follows the curvature of said rib when in the rest position and that
the second surface part 76 thereof which is positioned generally 180 degrees in
relation to the first surface part 74 and which is generally parallel with the longitudinal
axis of the device, creates a pre-determined distance to said rib when the rib is in the
operation position. The support member 78 of the rib is in the form of a pin attached
to the inner surface of the rib 64 and projects in a direction transversal to the
longitudinal axis of the device. The first surface part 74 of the housing 10 is further
arranged with a cut-out 80 for accommodating the support member when the grip
member is in the rest position. The grip member is further arranged with limiting
means arranged to co-act with corresponding limiting means of the housing such that
said rib can only be turned in one direction and generally 180 degrees between said
rest position and said operation position. In the exemplary embodiment, the limiting
means is a first stop ledge 82, Fig. 7a, attached to the proximally directed surface of
the distal ring portion 68 and the corresponding limiting means is a corresponding

second stop ledge 84, Fig. 7b, arranged on the distal end surface of the housing. The
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two ledges 82, 84 thus provide a rotational stop in one direction so that the grip

member 62 may only be rotated in one direction as will be described below.

In the exemplary embodiment, the actuation means is interactively connected to the
rib and to the housing, and wherein said actuation means is movable between a
locked position in which said actuation means and said housing are interlocked to
each other by actuation interlocking means when the rib is in the rest position, and a
released position in which said actuation means are released from said housing
when the rib is in the operation position, such that the actuation means can be
activated for interacting with the hold and release means and thereby release the
drive means from the pre-tensioned state. In the exemplary embodiment, the
actuation means comprises the actuation button 46 arranged surrounding the lock
member 40 and the tubular part 24. The actuation button 46 being in the form of a
generally tubular actuation button and having a distal end protruding through the
distal end 48 of the housing 10. The inner surface of the actuation button is arranged
with an annular ring 50 which is in contact with the outer surfaces of the arms 42 of
the lock member 40. The actuation button is connected to the housing by two
circumferential grooves 52, 54 on the outer surface of the actuation button and by a
protrusion 56 on the inner surface of the housing, Fig. 6. The actuation button is
further interactively connected to the housing by the actuation interlocking means. In
the exemplary embodiment, the actuation interlocking means being a proximally
directed pin 58, Fig. 3, and an annular ledge 60, Fig. 4, on the inner surface of the
housing. The actuation button is also interactively connected to the rib by a track
groove 72 arranged on the outer surface of the actuation button and by a guide
member 70 in the form of an inwardly protruding ledge, Fig. 4, arranged on the inner
surface of the ring portion 68. Said guide member 70 being arranged to fit into the
track groove 72 of the actuation button 46, and wherein the track groove 72 has a
certain extension in both the longitudinal direction as well as in the circumferential
direction. As seen in Fig. 6, the protrusion 56 on the inner surface of the housing fits
into one of the circumferential grooves for preventing the actuation button 46 to be
moved in the distal direction out of the housing 10 but allowing rotation of the

actuation button in relation to the housing as will be described.
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The device further comprises a protective cap 16 releasibly attached to the proximal
end of the housing, operably connected to said rib and movable between a closed
position in which said protective cap and said rib are interlocked to each other by
appropriate interlocking means when said rib is in the rest position, and an open
position in which said protective cap is removed such that the rib can be moved from
the rest position to the operation position. The proximal end 12 of the housing is
arranged with a neck portion arranged with engagement means as e.g. thread
segments on its outer surface and the protective cap 16 is releasably attached to the

neck portion by appropriate engagement means.

It is also to be understood that the protective cap 16 may also be releasibly attached
to the proximal end of the housing and operably connected to said rib, such that said
protective cap and said rib are interlocked to each other when said rib is in the rest

position and such that said protective cap and said rib are released from each other

when said rib is in the operation position such that said cap can be removed.

The device of the exemplary embodiment is intended to function as follows. When
the device is delivered to a user, the protective cap 16 is attached to the proximal
end of the device and a medicament container 18 is placed inside the device. The
grip member is in the rest position. The connection between the grip member and the
actuation button 46 is such that in the rest position, the pin 58 of the actuation button
46 is in contact with the ledge 60 of the housing 10 so that the actuation button 46

cannot be depressed.

When a dose of medicament is to be delivered to the user, the protective cap 16 is
removed and a medicament delivery member is either attached or exposed. The grip
member is now turned about 180 degrees around the longitudinal axis of the device
to the second surface part 76 and thus to the operation position, whereby the stop
ledges 82, 84 ascertain that the grip member may only be rotated in one direction
and about 180 degrees. As seen from Fig. 5 the grip size of the device increases due
to that the transversal measure is increased by the rib 64 and thus the grip size

becomes larger and the device becomes easier for a user to grip and hold. The rib is
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prevented from flexing in the radial direction by the support member 78 in contact

with the second surface part 76.

The turning of the grip member has also caused a turning of the actuation button 46
because of the ledge 70 acting on a side edge of a groove 72 on the actuation button,
whereby the proximally directed pin 58 of the actuation button 46 is moved out of
contact with the ledge 60 of the housing. The actuation button can thus be pressed in
the proximal direction which also is enabled by the ledge 70 moving in the
longitudinal direction in the groove 72 of the actuation button 46, which movement of
the actuation button causes the annular ring 50 of the actuation button also to move
in the proximal direction in relation to the lock member 40 such that the ring 50 is
moved out of contact with the arms 42. This in turn enables the arms 42 to flex
radially outwards because of the proximal ends of the arms 42 coming in contact with
the bevelled distal surface 34 of the tubular part 24 of the housing 10. The plunger
rod 22 is now free to move and is urged in the proximal direction by the compression
spring 26, whereby the stopper 20 is forced in the proximal direction inside the
medicament container 18 and a dose of medicament is expelled through the

medicament delivery member.

When the user presses the actuation button 46 the protrusions 56 on the inner
surface of the housing are moved into the second annular groove 54 of the actuation
button 46 such that when the user then releases the actuation button 46, it becomes
locked in the depressed position. The protective cap 16 can now be returned onto the
proximal end of the device for avoiding e.g. accidental needle sticks if the
medicament delivery member is an injection needle. Then the grip member 62 may

be returned to its initial position and the device may be discarded.

The groove 72 of the actuation button has such an extension in the circumferential
direction so that only the button may be rotated for actuating the device. This gives
an option not to use the grip member in certain instances if the user is capable of
turning the actuation button and/or can hold the device in a good grip without the aid

of the grip member.
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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.
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PATENT CLAIMS

1.

Medicament delivery device comprising an elongated housing (10) having
opposite distal (48) and proximal (12) ends, comprising;

a grip member connected to the elongated housing and movable between a rest
position in which the device has a predetermined grip size and an operation
position in which the pre-determined grip size of the device is increased for
providing an improved grip of the device during use,

characterised in that

said grip member comprises an elongated arc-shaped rib (64) arranged
extending in the longitudinal direction of the device and being rotatably attached
to the housing and in that the housing is designed comprising opposite first (74)
and second (76) surface parts, wherein the first surface part comprises an
elongated arc-shape, and wherein the second surface part is generally parallel
with the longitudinal axis of the device, such that when the rib is in the rest
position, the first surface part and an inner surface of the rib are abutting each
other such that the predetermined grip size of the device is the distance
between the second surface part and an outer surface of the rib, and when the
rib is in the operation position, the rib is positioned opposite to the first part
surface such that the increased predetermined grip size is the distance between

the outer surface of the rib and the first surface part.

Medicament delivery device according to claim 1, wherein said rib is arranged
with limiting means arranged to co-act with corresponding limiting means of the

housing.

Medicament delivery device according to claim 1 or 2, wherein the rib
comprises a support member (78) arranged to be in contact with said housing
for preventing a radial movement of said rib when said rib is in the operation

position and said device is gripped by a user.

Medicament delivery device according to any one of the preceding claims,

wherein the medicament delivery device is an injection device.
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Medicament delivery device according to any of the claims 1-4, wherein said

housing (10) is arranged to accommodate a medicament container (18).

Medicament delivery device according to claim 5, wherein said device further
comprises actuation means and drive means interactively connected to each
other, and wherein said drive means are arranged within said elongated
housing and capable of, upon manual activation of said actuation means, acting
on a movable stopper (20) inside said medicament container for expelling a

dose of medicament.

Medicament delivery device according to claim 6, wherein said device further
comprises a hold and release means; wherein said hold and release means are
interactively connected to the drive means for holding said drive means in a pre-
tensioned state, and to the actuation means, such that when the actuation
means are activated said hold and release means release the drive means from

the pre-tensioned state.

Medicament delivery device according to claim 7, wherein said actuation means
is interactively connected to the rib and to the housing, and wherein said
actuation means is movable between a locked position in which said actuation
means and said housing are interlocked to each other by actuation interlocking
means when the rib is in the rest position, and a released position in which said
actuation means are released from said housing when the rib is in the operation
position, such that the actuation button can be activated for interacting with the
hold and release means and thereby release the drive means from the pre-

tensioned state.

Medicament delivery device according to any one of the preceding claims 1-8,
wherein said device further comprises a protective cap (16) releasibly attached
to the proximal end of the housing, operably connected to said rib and movable
between a closed position in which said protective cap and said rib are

interlocked to each other when said rib is in the rest position and an open
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15

position in which said protective cap is removed such that the rib can be moved

from the rest position to the operation position.

Medicament delivery device according to any one of the preceding claims 1-8,
wherein said device further comprises a protective cap (16) releasibly attached
to the proximal end of the housing and operably connected to said rib, such that
said protective cap and said rib are interlocked to each other when said rib is in
the rest position and such that said protective cap and said rib are released
from each other when said rib is in the operation position such that said cap can

be removed.
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