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MEDICAMENT DELIVERY DEVICE

TECHNICAL AREA

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

ergonomic manually operated multi-dose medicament delivery device provided with

reduced power demands.

BACKGROUND OF INVENTION

There are a number of medicament delivery devices that are intended for self-

administration. Some of these devices are provided with automatic functions such as

auto-penetration, auto-injection, auto-withdrawal, just to mention some. However,

even if these functions facilitate the administration of medicament, the devices

become rather complex to manufacture and there is an increased risk for mal

functioning of a function.

In these aspects it would be desirable in many instances to have manually operated

devices that are intuitive and easy to operate and inexpensive. However, for persons

with reduced power of the hands and/or reduced dexterity of the hands, manual

operation may be difficult because there is required a rather large force for

performing a medicament delivery and in particular to overcome the break loose

force of a stopper arranged inside a medicament container.

In view of this some devices have been developed for facilitating the handing of a

syringe such that less force is required. Documents US 5,336,201 and WO

2002/094343 both display delivery devices having a gripping handle and a lever

pivotally attached to the handle, where the lever is acting on either a separate piston

that is capable of drawing medicament from a container to a patient (US 5,336,201)

or acting on a plunger of the syringe (WO 2002/094343). The drawbacks with the

design of the described devices is that they become rather bulky, looking like hand

guns, which is not an advantage when a user has to carry the device with him daily

nor to use it publically.



WO 2007/132019 relates to a pen-injector that comprises a lever gearing designed to

provide increase power during manual injection. The device also allows dose setting.

A drawback is the thin shape with a push button at the distal end, which make it

difficult for the manually impaired to operate.

There is thus room for improvement regarding manually operated medicament

delivery device which are provided with force assistance.

BRIEF DESCRIPTION OF INVENTION

The aim of the present invention is remedy the drawbacks of the state of the art

medicament delivery devices.

This aim is obtained by a medicament delivery device with the features of the

independent patent claim.

Preferable embodiments of the invention form the subject of the dependent claims.

According to main aspect of the invention it is characterized by a medicament

delivery device comprising a proximal housing part; a distal housing part; a

medicament container arranged inside said proximal housing part; a plunger rod

comprising a proximal plunger rod part and a distal plunger rod part in threaded

engagement with each other, wherein said proximal plunger rod part is movably

arranged in relation to said proximal housing part and in contact with a stopper of

said medicament container, and wherein said housing parts are ergonomically

shaped and have a grip size for achieving a full hand grip and wherein said distal

housing part and said proximal housing part are operably interconnected to each

other through said lever such that a relative movement of said housing parts is

capable of operating the lever for setting and injecting a dose.

According to another aspect of the invention said proximal housing part comprises

first locking members acting on the threads of said proximal plunger rod part such

that said first locking members only allow proximal movement of said proximal

plunger rod part.



According to yet another aspect of the invention said proximal housing part

comprises second locking members acting on corresponding second locking

members of said proximal plunger rod part such that said second locking members

block rotational movement of said proximal plunger rod part.

According to a further aspect of the invention the distal plunger rod part comprises

engagement means arranged to interact with corresponding engagement means of

the distal housing part for rotationally locking said parts in relation to each other, such

that a rotation of said distal housing part in relation to the proximal housing part,

causes the distal plunger rod to be moved a certain distance in a distal direction in

relation to the proximal housing part and the proximal plunger rod, and the lever to

pivot, whereby said certain distance corresponds to a dose quantity to be delivered.

According to yet a further aspect of the invention said dose quantity is indicated by

indicia on a side surface of the proximal housing part.

According to yet another aspect of the invention relative longitudinal movement of the

housing parts towards each other causes the distal housing part to act on the lever

such as to proximally displace the plunger rod parts in relation to the proximal

housing part to deliver said dose quantity.

An advantage with the present invention is the use of a lever acting on the plunger

rod for expelling a dose of medicament. This greatly reduces the force required to

overcome the force holding the stopper within the medicament container such that a

dose may be delivered.

Another advantage is that since said housing parts are ergonomically shaped and

have a grip size for achieving a full hand grip and since said distal housing part and

said proximal housing part are operably interconnected to each other through said

lever, a user having dexterity problems can set and inject a dose in an easy way. The

ergonomic shape of the proximal and the distal housing parts provides a good use of



the whole hand when a dose is to be set and delivered instead of just relying on the

fingers as is the case with a normal syringe.

The design of the device also provides the possibility of setting any required dose in

a simple, intuitive and reliable way by turning the distal housing part in relation to the

proximal housing part. The use of a plunger rod in two parts that are threaded into

each other also provides the possibility of setting a required dose as well as

shortening the length of the device.

A further advantage of a multi-dose delivery device according to the invention is the

use of a locking device for locking movement of the proximal plunger in the distal

direction, such that after delivery of a dose the stopper is prevented from distal

movement in the container in order to improve dose accuracy.

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 according to the

present invention

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

Fig. 3 is a cross-sectional side view of the device of Fig. 1 taken 90° in relation

to Fig. 2, and

Fig. 4 is an exploded view of the device of Fig. 1.

DETAILED DESCRIPTION OF THE INVENTION



In the present application, the term "distal part/end" refers to the part/end of the

device, or the parts/ends of the members thereof, which under use of the device, is

located the furthest away from a delivery site of a patient. Correspondingly, the term

"proximal part/end" refers to the part/end of the device, or the parts/ends of the

members thereof, which under use of the device is located closest to the delivery site

of the patient.

The medicament delivery device according to the present invention comprises a

proximal housing part 10 and a distal housing part 12 movably connected to said

proximal housing part. Inside a longitudinally extending passage 13 of the proximal

housing part 10 a medicament container 14 is positioned with its neck portion 16

inside a proximal neck portion 18 of the proximal housing part 10, to which a

medicament delivery member (not shown) may be attached, such as an injection

needle, a mouthpiece, a nozzle and the like, Fig. 4 .

In the present application, the wording grip size is defined as the distance D between

the palm of the hand and the rest of the fingers, except the thumb, of a user's hand,

when an object is gripped. See Fig. 1. Consequently, the grip size of an object is the

distance between two opposite surfaces of a grip area.

The housing parts are ergonomically shaped for achieving a full hand grip. In the

exemplary embodiment shown in Fig. 1 the distal end of the distal housing part 12 is

adapted to comfortably rest in a user's palm. The rest of the fingers, except the

thumb, may be placed around the grip members 64, such that the clenching of the

hand pushes the housing parts together to cause an injection of a set dose of

medicament. Since the grip size of the device varies with the set dose the largest grip

size, i.e. corresponding to the largest available dose, should still allow a comfortable

grip even for users having small hands. For setting a dose the housing parts are

adapted to allow full hand grips on the device to turn the housing parts in relation to

each other.

Further a plunger rod is arranged inside the housing parts 10, 12. The plunger rod

comprises a proximal plunger rod part 22 and a distal plunger rod part 24 in threaded



engagement with each other, wherein said proximal plunger rod part is movably

arranged in relation to said proximal housing part and in contact with a stopper 20 of

said medicament container, and wherein said distal plunger rod part is connected to

said distal housing part, Fig. 2 . The distal plunger rod part 24 is further arranged with

engagement means 26, such as two longitudinally extending ledges on opposite side

of the distal plunger rod part 24, arranged to interact with corresponding engagement

means 28 such as longitudinally extending grooves on the distal housing part for

rotationally locking said parts in relation to each other, Fig. 4 . These ledges fit into

the longitudinally extending grooves 28 arranged in a tubular guide part 30 attached

to the inner surface of a distal end wall 32 of the distal housing part 12, Fig. 3 .

Further the passage 13 of the proximal housing part 10 is arranged with first locking

members 34 such as a number of inwardly, proximally inclined arms that are radially

flexible but rigid in a distal direction and arranged to be in contact with the threads of

the proximal plunger rod part 22 such that said first locking members 34 only allow

proximal movement of said proximal plunger rod part, Fig. 3 . During injection of

medicament, the stopper is somewhat compressed by the applied pressure.

Therefore dose accuracy can be improved by using such an arrangement to block

distal movement of the proximal plunger as the stopper seeks to expand after

injection.

The passage 13 of the proximal housing part 10 further comprises second locking

members 36, such as longitudinally extending ledges, acting on corresponding

second locking members 38, such as longitudinally extending grooves on said

proximal plunger rod part 22; such that said second locking members 36 lock

rotational movement of said proximal plunger rod part, Fig. 4 .

The medicament delivery device further comprises a plate-shaped lever 46 pivotally

attached to said proximal housing part 10, to said distal plunger rod part, and to said

distal housing part 12.

The lever 46 comprises a central opening 48 through which the plunger rod 22, 24

extends, Fig. 3; first connecting means 50, such as shafts, arranged to pivotally



interact with corresponding first connecting means 52, such as seats, of the distal

plunger rod part, Figs. 2 and 3; second connecting means, such as an elongated

opening (not shown) arranged to pivotally interact with corresponding second

connecting means 40, such as an annular ledge of the proximal housing part; and

third connecting means 58, such as pin, arranged to pivotally interact with

corresponding third connecting means 60, such as an elongated opening, of the

distal housing part.

The device is intended to function as follows. When delivered to the patient or user, a

medicament container 14 is preferably already placed inside the proximal housing

part 10. When the user is to administer a dose of medicament a medicament delivery

member is connected to the proximal neck portion 18 of the proximal housing part

10. A dose is then to be set. This is performed by turning the distal housing part 12 in

relation to the proximal housing part 10. Because of the connection between the

distal plunger rod part 24 and the distal housing part 12 due to the ledges 26 fitting

into the grooves 28 of the tubular guide part 30, the distal plunger rod part 24 will

also be turned. The proximal plunger rod part 22 is rotationally locked by the ledge

36 fitting into the longitudinal groove 38 of the proximal plunger rod part 22 and thus

the distal housing part 12 will moved in the distal direction when the plunger rod parts

are threaded in relation to each other for extending the plunger rod, which extension

corresponds to a dose quantity to be delivered. The proximal plunger rod part 22 is

further prevented from being moved in the distal direction by the inclined flexible

arms 34 gripping the threads of the proximal plunger rod part. Because of the

connection between the lever 46 and the distal plunger rod part 24 as well as the

connection between the lever and the distal housing part 12, the lever 46 will also be

turned, whereby the end of the lever connected to the annular ledge 40 is moved

along its circumference at the distal end of the proximal housing part 10.

When a desired dose has been set, which may be indicated by indicia 62 on a side

surface of the proximal housing part 10, Fig. 1, that becomes visible when the distal

housing part 12 is moved in the distal direction during setting of a dose; a

medicament delivery is to be performed. The user then grips the proximal housing

part 10 preferably with two fingers pressing on protrusions or grip members 64, Fig.



1, while the palm of the hand or the thumb rests on the distal end wall 32 of the distal

housing part 12, and the device is squeezed by the hand. This causes the distal

housing part 12 to be longitudinally moved in the proximal direction in relation to the

proximal housing part 10. This movement causes the end of the lever 46 connected

to the distal housing part to be moved in the proximal direction. Because the other

end of the lever is connected to the annular ledge 40 the lever 46 will pivot around

that point. Because the lever 46 is also pivotally attached to the distal plunger rod

part 24, the latter is also moved in the proximal direction. This further causes the

proximal plunger rod part 22 to be moved in the proximal direction thereby acting on

and displacing the stopper 20 inside the medicament container 14 whereby a dose of

medicament is delivered through the medicament delivery member. Since the lever

46 is acting on the plunger rod, the force required to move the plunger rod during

medicament delivery is greatly reduced.

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.



PATENT CLAIMS

1) Medicament delivery device comprising

- a proximal housing part (10);

- a distal housing part (12);

- a medicament container (14) arranged inside said proximal housing part;

- a plunger rod comprising a proximal plunger rod part (22) and a distal plunger rod

part (24) in threaded engagement with each other, wherein said proximal plunger

rod part is movably arranged in relation to said proximal housing part and (10) in

contact with a stopper (20) of said medicament container, and wherein said distal

plunger rod part is connected to said distal housing part;

- a lever (46) pivotally attached to said proximal housing part (10), to said distal

plunger rod part, and to said distal housing part (12)

characterized in that

said housing parts are ergonomically shaped having a grip-size for achieving a

full hand grip and wherein said distal housing part (12) and said proximal housing

part (10) are operably interconnected to each other through said lever (46) such

that a relative movement of said housing parts is capable of operating the lever

(46) for setting and injecting a dose.

2) Medicament delivery device according to claim 1, wherein said proximal housing

part (10) comprises first locking members (34) acting on the threads of said

proximal plunger rod part (22) such that said first locking members (34) only allow

proximal movement of said proximal plunger rod part.

3) Medicament delivery device according to claim 2, wherein said proximal housing

part (10) comprises second locking members (36) acting on corresponding

second locking members (38) of said proximal plunger rod part (22) such that said

second locking members (36) block rotational movement of said proximal plunger

rod part.

4) Medicament delivery device according to claim 3, wherein the distal plunger rod

part (24) comprises engagement means (26) arranged to interact with

corresponding engagement means (28) of the distal housing part for rotationally



locking said parts in relation to each other, such that a rotation of said distal

housing part (12) in relation to the proximal housing part, causes the distal

plunger rod to be moved a certain distance in a distal direction in relation to the

proximal housing part and the proximal plunger rod, and the lever (46) to pivot,

whereby said certain distance corresponds to a dose quantity to be delivered.

5) Medicament delivery device according to claim 4, wherein said dose quantity is

indicated by indicia (62) on a side surface of the proximal housing part (10).

6) Medicament delivery device according to claim 4, wherein relative longitudinal

movement of the housing parts (10, 12) towards each other causes the distal

housing part (12) to act on the lever (46) such as to proximally displace the

plunger rod parts (22, 24) in relation to the proximal housing part (10) to deliver

said dose quantity.
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