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Abstract

The present invention relates to a medication delivery device comprising a cartridge assembly,
a dosing assembly and optionally a needle assembly. The cartridge assembly comprises a
cartridge having a stopper adapted to receive a plunger means. Furthermore, the cartridge
assembly has one end sealed with a pierceable sealing, said end comprising coupling means
for engaging a needle assembly, and another end comprising coupling means for engaging the
dosing assembly. At least one of the coupling means of the cartridge assembly is unitarily
moulded with the cartridge. The dosing assembly comprises a plunger means and has coupling
means for engaging the cartridge assembly. The cartridge assembly and the dosing assembly
are coupled together for delivering selected doses of medication. The cartridge is preferably
moulded from a plastic material, such as a transparent material, and may be housed in a
cartridge housing for protection of the cartridge. The coupling means may be selected from
threaded locks, snap locks, hinged locks, or bayonet locks. The medication delivery device is

especially suitable for delivering insulin, growth hormone or the like medicines.
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A MEDICAL DELIVERY DEVICE AND A CARTRIDGE ASSEMBLY FOR USE IN THE SAME

The present invention relates to a medication delivery device having a cartridge and
a dosing assembly coupled together for delivering selected doses of medication,
wherein at least cne of the coupling means of the cartridge is unitarily moulded with
the cartridge.

Background

Some medication, such as insulin is self-administered. The typical diabetes patient
will require injections of insulin several times during the day. The required insulin
dose will vary from patient to patient, and will for each patient often also vary during
the day. Each patient will often establish a regimen for the insulin administration
adjusted to his or her insulin need as well as lifestyle. Medication delivery pens have

been developed to facilitate the self-administration of medication, such as insulin.

One prior art medication delivery pen includes a pen body assembly comprising a
medication cartridge and a plunger device. A nesdle assembly may be connected to
the pen body assembly. The medication is delivered by moving or pressing a
plunger in the direction of the needle assembly thereby delivering the medication.
When the medication in the cartridge is exhausted the pen body assembly is dis-
carded. Depending on the medication needs for each individua! the medication in
the cartridge will last for several days. During this period the needle assembly will
often have to be displaced by a new assembly or new needle due to increasing

bluntness of the needle making injections painful for the patient.

More recent developments have revealed medication delivery pens, wherein the
cartridge holder assembly can be disassembled from the pen body assembly after
the medication therein has been exhausted, discarded and replaced by a new medi-

cine-containing cartridge assembly.

An example of this is shown in EP 0 688 571 disclosing a medication delivery pen
having a reusable pen body assembiy and a disposable cartridge assembly that are
threadedly engageable with one ancther. The cartridge assembly comprises a car-
tridge, a cartridge housing, a cap between the distal end of the cartridge and the
housing, securing the cartridge in the housing and being adapted for engagement
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with a needle assembly. Furthermore, the cartridge comprises a plunger within the
cartridge. The reusable pen body assembly is coupled through a threaded coupling
to the cartridge housing. Thus, the total number of parts comprising the prior art
cartridge assembly is high.

It is an object of the present invention to provide a medication deiivery device

wherein the amount of parts of the cartridge is minimised.
Summary of the invention

Accordingly, the present invention refates to a medication delivery device comprising

a cartridge assembly, a dosing assembly and optionally a needle assembly,

said cartridge assembly having one end sealed with a pierceable sealing, said
end of the cartridge assembly comprising coupling means for engaging a needle
assembly, and another end comprising coupling means for engaging the dosing
assembly, said cartridge assembly further comprising a cartridge wherein at
least one of the coupling means of said cartridge assembly is unitarily moulded
with the cartridge, the cartridge further comprising a stopper adapted to receive
plunger means, and

said dosing assembly comprising plunger means has coupling means for en-
gaging the cartridge assembly, and said plunger means is adapted to engage
the stopper of the cartridge when the dosing assembly is coupled to the car-
tridge.

The unitarily moulded coupling(s) secure(s) that the coupling is not accidentally re-
ieased from the cartridge during use and storage. Also, the above-described medi-
cation delivery device has fewer parts that the prior art devices because at least one
coupling means is moulded unitarily with the cartridge. Thereby the costs involved in
the production and assembling of the device are reduced, and the device is more

economical, which is an important feature for a disposable device.
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The medical delivering device may either be manufactured as a disposable device
which is sold pre-filled with the insulin or it may appear as a durable medical deliv-

ering device so designed that it can receive disposabie cartridges with insulin.

In a preferred embaodiment the dosing assembly is reusable and the cartridge as-
sembly is disposable, and accordingly, a second aspect of the present invention is a
medication delivery device wherein the dosing assembly is releasably coupled to the
cartridge assembly.

The medication delivery device is preferably constructed as to secure that the
plunger means abuts on the stopper during use of the device, such as attaching and
releasing the needle assembly. It is understood that the plunger means must disen-
gage the stopper when the cartridge assembly is deliberately released from a reus-
able dosing assembly because the medication in the cartridge has been exhausted
and the cartridge assembly is to be discarded. In this situation the plunger means is
to be retracted to the dosing assembly before assembling the device with a new

cartridge assembly.

Securing the abutment of the plunger means on the stopper during use of the medi-
cation delivery device, in particular when the needle assembly is coupled to and/or
decoupled from the cartridge assembly, may be carried out by a variety of means. In
a preferred embodiment the abutment is secured by preventing the cartridge as-

sembly from being inadvertently released from the dosing assembly.

In particular, when the cartridge assembly is released from the dosing assembly
through a movement including an axial movement, such as through a threaded cou-
pling, it is preferred that the means for releasably coupling the needle assembly and
the cartridge assembly together are such that the coupling and/or decoupling of the
needie assembly cannot cause an axial movement of the cartridge assembly with
respect to the dosing assembly. Thus, in that respect examples of the preferred
coupiings between the needle assembly and the cartridge assembly include releas-
able snap locks. Another preferred embodiment includes a safety on the coupling
between the dosing assembly and the cartridge assembly, such as hinge on the
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coupling or a threaded coupling releasable only after exerting an axial pressure on

the coupling.

A second aspect of the present invention is a cartridge assembly for use in a medi-
cation delivery device, said cartridge assembly having one end sealed with a pier-
ceable sealing, said end of the cartridge assembly comprising coupiing means for
engaging a needle assembly, and another end comprising coupling means for en-
gaging the dosing assembly, said cartridge assembly further comprising a cartridge
wherein at least one of the coupling means of said cartridge assembly is unitarily
moulded with the cartridge, said cartridge further comprising a stopper.

The cartridge assembly may further comprise a cartridge housing for protecting the
cartridge in use. Furthermore, when the cartridge is moulded unitarily with one cou-
pling means the cartridge housing may comprise the other coupling means. Ac-
cordingly, in one embodiment of the invention the housing of the cartridge assembly
comprises coupling means for coupling the cartridge assembly to the dosing as-
sembly, preferably the coupling means is moulded unitarily with the housing. The
cartridge is arranged within the cartridge housing. The cartridge housing may be
non-releasably attached to the cartridge, once the cartridge is arranged in the
housing, whereby the housing is disposed with the cartridge. In another embodiment

‘the housing is reusable and the cartridge is arranged releasably in the housing.

in a preferred embodiment all the coupling means of the cartridge assembly are
unitarily moulded with the cartridge. Thereby, it is possible to construct the cartridge

assembly without the housing providing a cartridge assembly with even fewer parts.

The coupling means of the cartridge assembly may be for any suitable coupling,
preferably a releasable coupling. Examples of the coupling are shap locks, such as
shap locks with guidewire and sideways snap locks, snap locks released through
threads, bajonet locks, luer locks, hinged locks, threaded locks and any suitable

combinations thereof.

The coupling means unitarily moulded with the cartridge are preferably external

coupling means, such as an external threaded coupling.
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In particular the coupling means for engaging to the dosing means may be an exter-
nal threaded coupling.

The cartridge may be moulded from any material suitable for medical containers.
The cartridge is preferably moulded from a plastic material, e.g. by injection mould-
ing. A suitable choice of material allows the cartridge to be at least partly transpar-
ent, whereby the user can see whether content, such as liquid is left in the cartridge.
In a preferred embodiment the cartridge is totally transparent giving the user a

greater possibility of inspecting the content of the cartridge.

By using a plastic material as compared to the usual glass material a great advan-
tage is achieved in the production lines. Normally a significant quantity of the pro-
duced glass cartridges will be spoiled in the lines due to breakage, however the loss
is greatly reduced by the use of plastic cartridges. Furthermore, the risk of small

loose glass particles in the cartridges have been eliminated.

Also, by moulding the coupling(s) unitarily with the cartridge a very precise coupling
mechanism may be obtained, since no further steps are to be taken to attach cou-
pling means to the cartridge.

The cartridge may be of any suitable form, such as a cylinder. The cylinder may be
constructed with various combinations of circular or non-circular inner and outer
cross-section. In another embodiment the cartridge may be box-shaped having es-

sentially rectangular or triangular cross-section.

The stopper is in sliding fluid tight engagement in the cartridge. The stopper is pref-
erably made of plastic and/or rubber material.

The flexibility of the cartridge wall is not critical, however if the cartridge is too flexi-
ble the function of the stopper may be impaired. Mostly, the cartridge is made of a
material only slightly flexible to non-flexibie.
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In order to enforce and strengthen the cartridge wall the cartridge may be integrally
moulded with reinforcements. Thereby, the necessity of a protective housing may be
obviated. Furthermore, a scale may be integrally moulded with the cartridge wall
providing the user with a measure for the medication used and left.

tn a most preferred embodiment the cartridge assembiy is comprised only of a car-
tridge being sealed in one end with a sealing, being unitarily moulded with all cou-

plings means and comprising a stopper.

In a cylindrical cartridge the two couplings of the cariridge assembly are generally
opposing each other having the same axis. However, the coupling for engaging with
the dosing assembly being separate from coupling for engaging the needle assem-
bly may be arranged so that their axis are in any angle with respect to each other,

such as perpendicular, or even parallel, but not overtapping .

Another aspect of the present invention is a cartridge being at least partly filled with

liquid medication, such as insulin.

In another embodiment the invention relates to a medication delivery device for
transferring medication from the cartridge into a syringe with a needle. In this em-
badiment the coupling means for engaging the needle assembly may be replaced by
coupling means for engaging the syringe, or coupling means for both may be pro-
vided. The coupling means may be a syringe holder, for example a cylinder coupled
to the cartridge comprising a central bore for receiving the syringe. The syringe is
coupled to the cartridge having the needle piercing the sealing. By activation of the
dosing means the metered amount of medication is driven into the syringe. The sy-

ringe is then ready for injection after being removed from the cartridge.

Drawings

Fig. 1 is an exploded perspective view of the medication delivery device.

Fig. 2 is a cross-sectional view showing part of the medication delivery device, 2a
immediately after assembling before the first injection, and 2b after some time of

use.

X
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Fig. 3 is a cross-sectional view showing the cartridge before assembling of the

medication delivery device.
Detailed description of the invention

A medication delivery device in accordance with the present invention is identified
generally by the numeral 20 in Fig. 1 and 2. Medication delivery device 20 includes
a dosing assembly 6, and cartridge assembly 1, a needle assembly 16 and a cap
14.

The dosing assembly 6 is illustrated in Fig. 1 and 2. It is understood, however, that
the dosing assembly 6 according to the invention may be any suitable dosing unit
including plunger means, and accordingly, that variations from the depicted em-
bodiment may be provided, and are considered to be within the scope of this inven-
tion. In the depicted embodiment the dosing assembly 6 includes a cylindrical
housing surrounding the plunger means 17 of the dosing unit and having opposed
proximal and distal ends.

In one aspect of the invention the plunger means comprises a rod element 7 which
is adapted to engage the stopper 4 of the cartridge assembly 1. The rod element 7
advances axially into the cartridge 5 during injections. The dosing assembly may
have any suitable driving means for advancing the rod element 7.

The dosing unit 6 preferably also comprises scale means 10 indicating the dosing
quantity selected by activating the dose setting means 9 for defining specified se-
lected doses of medication to be delivered. The selected dose may be delivered by
actuating the actuator button 18. The actuator button is part of the driving means of

the dosing assembly exerting its force on the rod element 7.

The dosing assembly further comprises coupling means 8 adapted for engagement
with the cartridge assembly. The coupling means 8 may be internal or external cou-

plings. In a preferred embodiment the coupling 8 is an internal coupling.



10

15

20

25

30

WO 00/02605 PCT/DK99/00386

8

The cartridge assembly 1 is illustrated in Fig. 1 and 2, and in greater detail in Fig. 3.
in Fig. 1 cartridge assembly 1 includes a moulded cartridge 5 extending from proxi-
mal end 21 to distal end 22.

At the distal end 22 of the cartridge assembly 1 is provided coupling means 2 for
releasably mounting a needie assembly 11. At the proximai end 21 of the cartridge
assembly 1 is provided coupling means 3 for mounting a dosing assembly 6. The
coupling means are as described above.

Cartridge 5 also comprises a stopper 4 in sliding fluid tight engagement within said
cartridge 5. The stopper 4 is adapted to receive the plunger means, such as a rod
element 7 of the dosing assembly 6. The rod element 7 is adapted to exert an axial
movement of the stopper 4 towards the sealed end 22 of the carfridge 5.

The cartridge assembly 1 may further comprise a housing for protecting some or all
of the cartridge 5. When the cartridge assembly 1 includes a housing, one of the

couplings 2, 3 of the cartridge may be mouided unitarily with the housing.

instead of the protective housing the cartridge 5 may have integrally moulded rein-
forcements of the cartridge wall.

The depicted cartridge 5 is cylindrical having couplings 2, 3 at opposed ends. How-
ever, the cartridge may obtain any suitable form and the cross-section may be cir-

cular or non-circular, such as substantially triangular or oval.

The device according to the invention may include a protective cap 14 that is re-
movably mounted over the cartridge assembly 1 and/or the needle 11 and which is
removed before injection of the medication in the cartridge 5. The cap further en-
sures that the content of the cartridge is protected against sunlight.

Referring to Fig. 3 the coupling means of the cartridge are shown in greater detail.
The coupling means 3 is an external thread, whereas the coupling means 2 is a re-
cess for a snap lock of the needle assembly. Both coupling means are moulded

unitarily with the cartridge.
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The various parts of the medication delivery device are advantageously made of

plastics, e.g. by injection moulding.

The medication delivery device 20 may further comprise any appropriate needle
assembly 11, such as a double ended needle 13 having opposed proximal and dis-

tal points and a lumen extending axially therebetween.

A mounting hub 12 is engaged on the needie 13 and is removably connected to the
coupling means 2 at the needle end of the cartridge assembly. The relative location
of the mounting hub 12 ensures that the proximal point of the needle 13 will pierce
the sealing when the mounting hub 12 is engaged with the coupling means 2 on the
cartridge assembly 1.

The needle assembly 11 may further comprise a removable shield or cap 15 for

protecting against accidental needle sticks.

The device according to the invention is suitable for delivering pre-set dosages of
insulin, it is however understood that the device is suitable for the injection of pre-set

dosages of other liquids.

In use the user will set the dose by means of the dose setting means 9. Before acti-
vating the actuator button 18 the cap 14 must be removed from the cartridge as-
sembly 1 whereby the device 20 is prepared for an injection. The injection is ef-
fected by activating the actuator button 18, which again will effect the stopper 4 to
be moved towards the sealed end 22 of the cartridge 5, thereby delivering the desi-
red pre-set dosage. A subsequent dosage of medication will be set in exactly the
same manner as described above. However, for such a subsequent dosage, the rod
element 7 and the stopper 4 will be in a partly advanced position as starting point.
Dose setting and injections can be carried out until all of the medication has been
used.
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Amended claims 22.06.2001:

A medication delivery device comprising a cartridge assembly, a dosing assembly
and optionally a needle assembly, said cartridge assembly consists of a cartridge
and optionally a cartridge housing and has a distal end and a proximal end, said
distal end being sealed with a pierceable sealing, and said cartridge comprising a

stopper adapted to receive plunger means,

the distal end of the cartridge assembly comprises coupling means for engaging a
needle assembly, and another end of the cartridge assembly comprises coupling
means for engaging the dosing assembly, wherein at least one of the coupling
means of said cartridge assembly is unitarily moulded with the cartridge, and the

cartridge or the cartridge housing comprises the other coupling means, and

said dosing assembly comprises plunger means and has coupling means for
engaging the cartridge assembly, and said plunger means is adapted to engage
the stopper of the cartridge when the dosing assembly is coupled to the cartridge
assembly.

The medication delivery device according to claim 1, wherein all the coupling

means of the cartridge assembly are unitarily moulded with the cartridge.

The medication delivery device according to claim 1 or 2, wherein at least one

coupling means of the cartridge assembly is an external coupling.

The medication delivery device according to any of the preceding claims, wherein

at least one coupling means of the cartridge assembly is a threaded coupling.

The medication delivery device according to claim 4, wherein the coupling means

for engaging the dosing assembly is an external threaded coupling.

Amended Sheet 22/06/2001
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The medication delivery device according to any of the preceding claims, wherein

the cartridge is moulded of a plastic material.

The medication delivery device according to any of the preceding claims, wherein

the cartridge is at least partly transparent.

The medication delivery device according to any of the preceding claims, wherein

reinforcements of the cartridge wall are integrally moulded with the cartridge.

The medication delivery device according to any of the preceding claims, wherein

the cartridge assembly comprises a cartridge housing.

The medication delivery device according to any of the preceding claims, wherein

the cartridge comprises a scale.

The medication delivery device according to any of the preceding claims, wherein

the cross-section of the cartridge is non-circular.

The medication delivery device according to any of the preceding claims, wherein

the coupling means of the cartridge assembly are opposed each other.

A cartridge assembly for use in a medication delivery device, said cartridge
assembly consists of a cartridge and optionally a cartridge housing and has a
distal end and a proximal end, said distal end being sealed with a pierceable
sealing, and said cartridge comprising a stopper adapted to receive plunger
means, and the distal end of the cartridge assembly comprises coupling means for
engaging a needle assembly, and another end of the cartridge assembly
comprises coupling means for engaging a dosing assembly, wherein at least one
of the coupling means of said cartridge assembly is unitarily moulded with the
cartridge, and the cartridge or the cartridge housing comprises the other coupling

means.

Amended Sheet 22/06/2001
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The cartridge assembly according to claim 13, wherein all the coupling means of

the cartridge assembly are unitarily moulded with the cartridge.

The cartridge assembly according to claim 13 or 14, wherein at least one coupling

means of the cartridge assembly is an external coupling.

The cartridge assembly according to any of the claims 13-15, wherein at least one

coupling means of the cartridge assembly is a threaded coupling.

The cartridge assembly according to claim 16, wherein the coupling means for

engaging the dosing assembly is an externat threaded coupling.

The cartridge assembiy according to any of the claims 13-17, wherein the
cartridge is moulded of a plastic material.

The cartridge assembly according to any of the claims 13-18, wherein the

cartridge is at least partly transparent.

The cartridge assembly according to any of the claims 13-19, wherein

reinforcements of the cartridge wall are integrally moulded with the cartridge.

The cartridge assembly according to any of the claims 13-20, wherein the

cartridge assembly comprises a cartridge housing.

The cartridge assembly according to any of the claims 13-21, wherein the

cartridge further comprises a scale.

The cartridge assembly according to any of the claims 13-22, wherein the cross-

section of the cartridge is non-circular.

The cartridge assembly according to any of the claims 13-23, wherein the coupling

means of the cartridge assembly are opposed each other.

Amended Sheet 22/06/2001
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25. The cartridge assembly according to any of the claims 13-24, which is filled with
medicine.

26. A medication delivery device substantially as herein described with reference to

the accompanying drawings.

27. A cartridge assembly substantially as herein described with reference to the

accompanying drawings.

Amended Sheet 22/06/2001
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