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Description

Training cartridge for a drug delivery device

Description

Field of the Invention

The present invention relates to a cartridge for a drug delivery device and in particular to

a training or test cartridge that allows a user to get trained and to become accustomed

to the handling of a drug delivery device without the necessity of administering a dose of

a medicinal product or placebo, e.g. by injection.

Background and Prior Art

Drug delivery devices allowing for multiple dosing of a required dosage of a liquid

medicinal product, such as liquid drugs, and further providing administration of the liquid

to a patient, are as such well-known in the art. Generally, such devices have

substantially the same purpose as that of an ordinary syringe.

Pen-type injectors of this kind have to meet a number of user specific requirements. For

instance in case of those with diabetes, many users will be physically infirm and may

also have impaired vision. Therefore, these devices need to be robust in construction,

yet easy to use, both in terms of the manipulation of the parts and understanding by a

user of its operation. Further, the dose setting must be easy and unambiguous and

where the device is to be disposable rather than reusable, the device should be

inexpensive to manufacture and easy to dispose. In order to meet these requirements,

the number of parts and steps required to assemble the device and an overall number

of material types the device is made from have to be kept to a minimum.

There exist various training cartridges or syringes to be operably coupled with a drive

mechanism of a drug delivery device. When appropriately coupled with the drive



mechanism, known training cartridges should provide a realistic feedback to the user on

how the drug delivery device and its mechanical components behave during dose

setting and dose dispensing procedures. In a simple approach, training cartridges are

filled with water or a placebo featuring comparable mechanical properties to the genuine

medicinal product originally contained in the cartridge of the same or similar type. Even

though such water- or placebo-filled cartridges may provide realistic mechanical

feedback of the cartridge itself and for the drug device's drive mechanism and also

mimick the visible behaviour of the cartridge, such dummy cartridges might be

accidentally confused with genuine cartridges filled with a medicinal product.

Consequently, the patient may inject water or placebo instead of the prescribed drug

and may thus be treated with an incorrect amount of medicinal product.

Furthermore, when making use of water- or placebo-filled cartridges, any of such

training or dummy cartridges must be sterile filled or terminally sterilized in case the

contents are injected. This also means that the training or dummy cartridge can only be

injected by a single user in order to prevent any potential contamination of the cartridge,

e.g. in case the cartridge would be used by several users. Moreover, such water- or

placebo-filled cartridges have to be used up within a given shelf life or within their given

in-use life.

Alternatively, the water- or placebo-filled cartridges may be used for training purposes

without injection of the cartridge contents, for example the user dispenses the cartridge

contents into an injection pad or into a container. Although this approach has certain

advantages, it does not allow the user to practice the step of needle insertion into the

skin. A user may suffer from needle phobia or needle anxiety and find that he is unable

to insert the needle into the skin. Furthermore, a user who can insert the needle, but

who has limited dexterity or strength, may find that he is unable to dispense the device

with the needle inserted, for example due to the particular position that the device must

be held in during the injection or due to additional pain caused by an unsteady hand

moving the needle during the injection. If needle insertion and completing the

dispensing action whilst the needle is inserted form a part of the device training process



then the healthcare professional can make a proper assessment of the users' capability

and take appropriate action.

With these water- or placebo-filled cartridges it is further disadvantageous, that after

discharging, the entire cartridge has to be replaced by a new water- or placebo-filled

cartridge. Such single-use disposable liquid-filled training cartridges therefore require a

corresponding supply and waste management comparable cartridges filled with a liquid

drug.

Other approaches suggest to train the device handling without a cartridge assembled

therein. However, this is considered to be generally inadequate for the purpose of

providing reasonable visual or tactile feedback to the user. First of all, the user does not

receive any mechanical and/or otherwise perceptible feedback typically originating from

the cartridge. The injection force as well as the length of injection cannot be

appropriately simulated. Also, this method lacks a visual feedback on the axial

movement of the cartridge's piston. Additionally, a cartridge substitution or cartridge

replacement cannot be simulated. Furthermore, needle attachment and the puncturing

of the cartridge's septum by means of an injection needle is not trainable in the absence

of a cartridge.

Object of the Invention

It is therefore an object of the present invention to provide a training or test cartridge for

a drug delivery device that simulates the overall behavior of a genuine cartridge to a

large extent. Preferably, the training cartridge does not require filling with water or a

placebo. It is a further aim of the invention, to provide a training cartridge to be usable

by numerous users and which is restorable to its initial configuration. Moreover, the

invention focuses on a method of resetting a training cartridge for a drug delivery device

and further aims to provide a drug delivery device equipped with such a training

cartridge.

Summary of the Invention



In a first aspect, the invention provides a cartridge for a drug delivery device, which is

particularly designed as a training or test cartridge for drug delivery devices such as

pen-type injectors. The training or test cartridge according to the present invention is

adapted to simulate the mechanical and visual feedback of a genuine liquid drug-filled

cartridge when inserted in a drug delivery device and being operably engaged with its

drive mechanism.

The training cartridge according to the present invention comprises a body of

substantially cylindrical shape and a piston, which is slidably disposed in said body

along an axial direction. The piston is slidably arranged in said body along the body's

long axis defining the axial direction. The cartridge further comprises a closure means

disposed at an axial end portion of the body. The closure means is typically of plug-like

shape and serves to at least partially seal the interior of the body. Additionally, body,

piston and closure means confine an interior volume, which is coupled to the exterior via

at least one fluid escape channel.

In a typical configuration, the plug-like closure means and the piston act as sealing

surfaces arranged at opposite axial end portions of the substantially cylindrical body. By

means of the at least one fluid escape channel, the piston or bung can be displaced

with respect to the body, e.g. under the effect of a driving motion of a drive sleeve or

piston rod. In this context, a fluid may constitute a liquid or a gaseous medium. Hence,

the fluid escape channel forms a passage for a liquid or a gas contained in the interior

volume confined by the body, the piston and the closure means.

In contrast to genuine, liquid drug-filled cartridges, the closure means divides the interior

volume from an injection means, e.g. an injection needle or a cannula which is typically

coupled with the cartridge. In this way, an injection of gaseous or liquid media contained

in the interior volume of the cartridge can be effectively precluded. The body and the

closure means of the cartridge substantially form a cupped receptacle for the piston

slidably disposed therein. By way of the at least one fluid escape channel, the piston



can be displaced towards the closure means without substantially increasing the

pressure of the gaseous or liquid fluid contained in the interior volume.

In an alternative embodiment the at least one fluid escape channel may be sized

appropriately to offer a recognizeable resistance to the escape of the gaseous or liquid

fluid contained in the interior volume. The absolute size of the fluid escape channel

depends on many parameters such as friction coefficient between piston or bung

against glass. In this way, the pressure of the gaseous or liquid fluid contained in the

interior volume will increase whilst the piston or bung is being displaced with respect to

the body, e.g. under the effect of a driving motion of a drive sleeve or piston rod, and

will offer increased resistance to the movement of the piston or bung. Once the driving

force is removed the pressure will return to its initial value as the gaseous or liquid fluid

contained in the interior volume eventually escapes through the at least one fluid

escape channel. Thus the fluid escaping through the at least one fluid escape channel

will act as a damper on the piston or bung movement and thus simulate the effect of

fluid pressure in a genuine cartridge on the device drive sleeve or piston rod when

delivering a genuine medicament.

According to a preferred embodiment of the invention, the fluid escape channel is non-

sealable. It is of permanent type and persists during the entire lifetime of the training

cartridge, irrespective on whether the cartridge is connected with an injection needle or

not.

In another preferred embodiment, the fluid escape channel is disposed at an interface

section of body and closure means. Typically, the fluid escape channel at least partially

extends in radial direction. This way, the fluid escape channel may open out into the

peripheral surface of the housing and/or of the closure means.

In a further preferred embodiment, the at least one fluid escape channel is designed as

a groove extending in a contact surface of the interface section of body and/or closure

means. Hence, any of the mutually corresponding contact surfaces of body and/or

closure means may comprise an at least partially radially extending groove that serves



as fluid escape channel. Depending on the geometry of body and closure means, in the

respective interface section, said fluid escape channel-forming groove may at least

partially extend in radial direction, in axial direction or along any other suitable direction

there between.

In a further aspect, the closure means comprises an inward facing fluid-impenetrable

end wall and an outward facing socket portion. The socket portion comprises a radially

extending shoulder and a stepped down neck portion, wherein the shoulder is adapted

to but against a corresponding radially inwardly extending rim of a cartridge holder of

the drug delivery device. By having a fluid-impenetrable inward facing end wall, the

interior volume of the training cartridge can be effectively divided and separated from an

outlet port of the cartridge, which typically is to be connected with an injection means in

a fluid-transferring way.

In a further preferred embodiment, the socket portion of the closure means comprises a

septum sealing a cupped receptacle, which is separated from the interior volume of the

cartridge body, preferably by means of the closure means' end wall. Such septum is

commonly designed as rubber stopper providing an air-tight seal but being pierceable

by piercing elements such as needles or cannulae. The cupped receptacle sealed by

the septum is adapted to receive at least a proximally directed end portion of a piercing

element. Since the cupped receptacle is separated and hermetically divided from the

cartridge's interior volume, neither gaseous nor liquid media can be transferred from

said receptacle to the piercing element. This way, the risk of cross-contamination can

be reduced in the event that the training cartridge is to be used by multiple users.

In another embodiment, the socket portion of the closure means comprises a cupped

receptacle, which is separated from the interior volume of the cartridge body, preferably

by means of the closure means' end wall, and which is not sealed by a septum. The

cupped receptacle is adapted to receive at least a proximally directed end portion of a

needle or cannula. The design of the drug delivery device and the fluid escape channel

of the training cartridge will ensure that any gaseous or liquid media that is expelled



from the cartridge's interior volume escapes preferentially from the cartridge holder by a

means other than through the attached needle or cannula.

In another preferred embodiment, the closure means is integrally formed with the body.

In this way, the body and the closure means form a cupped receptacle, which is

adapted to slidingly receive the piston. Preferably, closure means and/or body are at

least partially transparent in order to allow a user to visually follow the movement of the

piston inside the body during training of dose setting and/or dose dispensing.

Preferably, the closure means and/or body may be manufactured from a colour tinted

material so that the training cartridge can be visibly differentiated from genuine

medicament-filled or placebo-filled cartridges.

According to another preferred embodiment of the invention, the closure means is

releasably connectable with both axial end sections of the body. Here, the body

preferably comprises a symmetrical shape. In particular, the body comprises identical

geometric contours and identical contact surfaces at its opposite axial end portions. In

this way, the closure means can be selectively attached and connected to either axial

end portion of the body.

Advantageously, the training cartridge provides a resetting or restoring feature, which is

beneficial in the event when the piston has reached a last stop position. Then, the

closure means can be detached from the body, the body itself can be turned about by

180° and the closure means can be re-assembled to the diametrically opposite end of

the body. Hence, the reset or restored training cartridge can be re-used and can be

reinstalled inside the cartridge holder of the drug delivery device.

In other embodiments, wherein the closure means and the body are integrally formed as

a single piece, instead of detaching closure means and body it is conceivable, to retract

the piston, e.g. by means of the piston rod, which for this purpose is mechanically

engaged with the piston, e.g. in a bi-directional force-transferring way.



According to another preferred embodiment of the invention, the body at its axial end

portion comprises a stepped down rim portion, that radially overlaps with a

corresponding receptacle of the detachable closure means, particularly when closure

means and body are in their final assembly configuration. The groove serving as fluid

escape channel preferably extends along the outer surface of the rim portion and/or

along the inner surface of the receptacle.

In a further preferred embodiment, the closure means comprises an axially inwardly

facing plugging portion and an adjacent flange portion. Here, in an assembly

configuration, the flange portion axially abuts against an axial end section or axial end

face of the substantially cylindrical body. The plugging portion of the closure means

then serves as a plug-like seal extending almost entirely across the circular cross-

section of the body.

Also here, at least one fluid escape channel extends in the interface area of body and

closure means.

According to a further preferred embodiment, the closure means and the body are

releasably joined by means of a form- and/or force-fitting connection. For instance, body

and closure means may comprise positive locking means, such as a snap fit or screw

threaded connection. Additionally or alternatively, shape and geometry of interface

sections of body and closure means may provide a tight fit or they may be frictionally

engaged. In this configuration, body and closure means are releasable by applying a

withdrawal force above a predefined threshold.

According to another embodiment, the at least one fluid escape channel axially

intersects the piston. The piston may be centrally intersected by the fluid escape

channel, while its peripheral wall is frictionally engaged with the inner sidewall of the

body. Alternatively fluid escape channel may be an axial groove along the length of the

piston which breaches the seal between the piston and the inner sidewall of the body.

Size and location of the piston-intersecting fluid escape channel is further adapted to

the size and configuration of the piston rod or its pressure piece that operably engages



with a respective end face of the piston. In this embodiment, the mutual abutment of

piston and piston rod is such that the piston rod does not seal the fluid escape channel

that intersects the piston.

According to another embodiment, the at least one fluid escape channel intersects the

closure means. The only constraint on the location and form of the fluid escape channel

is that it must not directly connect the interior of the body to the interior of the cupped

receptacle of the closure means.

According to another preferred embodiment, the body comprises radially inwardly

extending retention elements at its axial end sections. By means of these retention

elements, the piston is prevented from sliding out of the body. Typically, the retention

elements are of prong- or tooth-like shape. The retention elements may extend to the

free end of the body and may comprise an axially and radially inwardly directed rising

edge which allows for an axially inwardly directed insertion of the piston into the interior

of the body. Towards the axial center of the body, the retention elements comprise a

steep edge that prevents a falling out or withdrawal of the piston from the body.

According to a further independent aspect, the present invention also relates to a drug

delivery device and preferably to a pen-type injector allowing a user or patient to select

and to administer a dose of a medicinal product by himself, preferably by injection. Said

drug delivery device comprises a housing, a drive mechanism and at least one cartridge

holder. The drug delivery device is further equipped with a training or test cartridge

according to the present invention, having a body, a piston and a closure means.

The cartridge is assembled in the cartridge holder in such a way, that a piston rod or a

drive sleeve of the drive mechanism is operably engaged with the piston of the cartridge.

Preferably, the drug delivery device is of re-usable type. Hence, the training cartridge

can be replaced by a genuine cartridge filled with medicinal product to be administered

to the patient on a regular basis.



In a further independent aspect the invention also refers to a method of resetting a

cartridge for a drug delivery device, in particular for resetting a training or test cartridge.

Said method is applicable to cartridges that comprise a body of substantially cylindrical

shape, a piston slidably disposed in the body in an axial direction and a closure means

being disposed at a first axial end portion of the body. The cartridge comprises a

cupped cavity substantially sealable by means of the axially moveable piston. Hence,

body, piston and the closure means confine an interior volume.

The interior volume is further coupled to the exterior via at least one fluid escape

channel, which allows for a translational displacement of the piston. Typically, under the

effect of a piston rod of a drive mechanism of a respective drug delivery device, the

piston becomes subject to a distally directed movement towards the closure means.

After the piston reaches a distal stop position in the vicinity of the closure means, that

typically corresponds to a last dose stop of the drug delivery device, the method of

resetting the cartridge comprises the steps of detaching the closure means from the first

end portion of the cylindrical body and arranging the closure means at a second end

portion of the body, diametrically opposite to the first end portion. In this way and due to

a symmetric design of the body, the entire reset cartridge can be reassembled in the

drug delivery device by a simple rotation of 180°, wherein the piston effectively returned

to its initial position.

It will be apparent to those skilled in the pertinent art that various modifications and

variations can be made to the present invention without departing from the spirit and

scope of the invention. Further, it is to be noted, that any reference signs used in the

appended claims are not to be construed as limiting the scope of the present invention.

Brief Description of the Drawings

Without limitation, the present invention will be explained in greater detail below in

connection with preferred embodiments and with reference to the drawings in which:



Figure 1 schematically illustrates a first embodiment of a training cartridge

comprising a detachable closure means,

Figure 2 shows the cartridge with disassembled closure means,

Figure 3 shows the cartridge according to Figure 1 operably engaged with a piston

rod of a drug delivery device,

Figure 4 illustrates the longitudinal displacement of the cartridge's piston,

Figure 5 shows a configuration of the cartridge upon reaching a last dose stop,

Figure 6 is illustrative of detaching body and closure means,

Figure 7 is illustrative of re-assembling the closure means to an opposite end

portion of the rotated body and

Figure 8 shows the reset and reassembled training cartridge,

Figure 9 is illustrative of a second embodiment of a training cartridge in an initial

configuration and

Figure 10 illustrates the cartridge according to Figure 9 in a last dose stop

configuration,

Figure 11 is illustrative of an embodiment, wherein the body comprises radially

inwardly extending retention elements and

Figure 12 shows an embodiment with a piston intersected by a fluid escape channel.

Detailed Description



The cartridge 10 as illustrated in Figures 1 through 8 comprises an elongated hollow

body 12 of substantially cylindrical shape, a piston 18 slidably disposed in the body 12

along the body's long axis specifying an axial direction. The cartridge 10 further

comprises a closure means 14 adapted to seal one axial end portion of the body 12 .

The body 12 and the closure means 14 constitute a cartridge housing of substantially

cupped geometry. The piston 18 typically comprising a circular cross-section is

frictionally engaged with the inner surface of the body 12 . The interior volume 16

confined by the body 12, the closure means 14 and the piston 18 is coupled to the

exterior via at least one fluid escape channel 28 extending in an interface section of

body 12 and closure means 14.

The closure means 14 comprises an axially inwardly directed end wall 30 that abuts

with an axial end of the body's 12 cylindrical wall. In the embodiment according to

Figures 1 to 8, the body 12 comprises a stepped down rim portion 34 at both of its axial

end sections. In an assembly configuration, as illustrated in Figure 1, the rim 34 radially

overlaps with the sidewall of a corresponding receptacle 36 of the closure means 14. In

order to provide at least one fluid escape channel 28 in the intersection of closure

means 14 and body 12, respective contact surfaces of rim 34, receptacle 36 and their

corresponding socket 35 and/or substantially radially extending end face 37 comprise at

least one groove, that serves as fluid escape channel and which allows for an

escapement of a fluid or a gaseous medium when the piston 18 is subject to a distally

directed axial movement, that is, a movement towards the closure means 14.

For the formation of at least one fluid escape channel, it may already be sufficient to

provide a radially extending groove at the axial end face of the rim 34 of the body 12

and wherein this radial groove extends into an axially extending groove at the

circumference of the rim 34 and is finally coupled to another radially extending groove in

the socket portion 35 of the body 12 .

In a similar way, respective grooves can be provided in the end wall 30, the sidewall of

the receptacle 36 and the end face 37 of the closure means 14.



The closure means 14 further serves as a means for hermetically dividing the interior

volume 16 and a receptacle 26 formed at the outside portion of the closure means 14.

The receptacle 26 is sealed by a septum 20, that is commonly designed as rubber

stopper providing an air-tight seal but being pierceable by piercing elements such as

needles or cannulae. The septum 20 may be fixed to the axially extending socket

portion 32 by means of a fastening element 22, e.g. by means of a clamping element,

such as an aluminium crimp.

The septum 20 is adapted to be pierced by a not further illustrated piercing element,

such as an infusion needle, a cannula or the like. Due to the hermetic separation from

the inner volume 16, a supply of a fluid to the piercing element is effectively prevented.

In this way, any cross contamination of a training cartridge 10 and its inner volume can

be effectively inhibited. Also, the user can simulate the device handling under realistic

conditions without actually injecting a dose of water or placebo.

The closure means 14 comprises a radially extending shoulder 24 that substantially

matches the radial circumference of the body 12 . The socket portion 32 and/or the

shoulder 24 are adapted to but against a respective receptacle of a not further

illustrated cartridge holder of a drug delivery device in order to secure and to fasten the

cartridge 10 inside the drug delivery device.

The outer dimensions of the training cartridge 10 are substantially equal to those of a

genuine cartridge filled with a medicinal product. Typically, the training cartridge 10, in

particular its body 12 and/or its closure means 14 are manufactured from a transparent

material, which allows a user to visually follow the position and movement of the piston

18 . Compared to a genuine cartridge, the present training cartridge 10 does not have to

be filled with water or with a placebo. Preferably, the interior volume 16 is filled with

ambient air, which is expelled from the interior volume 16 by way of the at least one fluid

escape channel 28 as the piston 18 is driven towards the closure means 14. Once the

ambient air has exited by way of the fluid escape channel 28 it is then free to escape

from the drug delivery device by a number of means, e.g. through the device

mechanism, through the connection between the device and the cartridge holder etc.



Compared to a genuine product-filled cartridge, the friction of piston 18 and inner

sidewall of the body 12 can be at least slightly increased Also, or alternatively, the at

least one fluid escape channel 28 may be appropriately sized such that it creates a

recognizable damping effect on the advance of the piston 18 by restricting the exit flow

of the ambient air initially contained in the interior volume 16.

Either the increase of friction of piston 18 and inner sidewall of the body 12 or the

damping effect of the at least one fluid escape channel 28 or a combination of both may

be applied in order to create mechanical resistance against the advance of the piston 18,

which in a genuine injection of medicament would be provided by the pressure of the

liquid drug being expelled from the cartridge via an infusion needle or the like. In this

way the training cartridge can provide a realistic and comparable mechanical force

feedback when assembled in a corresponding drug delivery device.

The sequence of Figures 3 through 8 illustrates the various steps and configurations of

the training cartridge 10 in use. In a first step, the training cartridge 10 is assembled and

inserted into a preferably re-usable injection device, such as a pen-type injector. A

piston 50 with its pressure piece 52 is for instance subject to a priming procedure,

during which the pressure piece 52 is brought into contact with the end face of the

piston 18 . This priming procedure is also required with genuine medicament cartridges

and therefore completing the priming process with the training cartridge may form a part

of the training process. Now, the drug delivery device can be used for training of the

injection step, wherein the piston 18 advances in distal direction towards the closure

means 14, typically under the effect of thrust exerted by the piston rod 50.

By means of the illustrated fluid escape channels 28, the gaseous or liquid medium

contained in the interior volume 16 is free to escape in radial direction as illustrated by

the radially outwardly pointing arrows in Figure 4 . As soon as a final position of the

piston 18 has been reached, as illustrated in Figure 5, the distal end face 54 of the

piston 18 and the end wall 30 of the closure means 14 are separated by a distance X as

illustrated in Figure 5 .



Now, as shown in Figure 6, closure means 14 and body 12 are disassembled and, as

illustrated in Figure 7, the body 12 becomes subject to a turn over by 180° before the

opposite end of the body 12 is reassembled with the closure means 14 as shown in

Figure 8 . Since the piston 18 is frictionally engaged with the body 12, its position relative

to the body 12 remains substantially unchanged. Consequently, the end face 54 of the

piston 18 now points in proximal direction and operably engages with the pressure

piece 52 of the drive mechanism of the drug delivery device in a subsequent training

procedure.

The disassembling and reassembling of a plug-like closure means 14 to both axial end

sections of a cartridge body 12 allows for an easy and elegant resetting and reusing of a

training cartridge 10. The length of the body 12 is designed such, that the distance X

corresponds to the nominal manufacturing insertion distance of the piston in a genuine

cartridge.

In the embodiment as illustrated in Figures 9 and 10, the body 42 is of hollow cylindrical

shape. Here, the closure means 44 is designed as plug-like seal, adapted to

substantially seal one open end of the body 42. Assembly of closure means 44 and

body 42 forms a cupped hollow cavity, which is sealed by means of the frictionally

engaged piston 18 .

A fluid escape channel 49 is formed in the interface region of closure means 44 and

body 42. The closure means 44 comprises a radially extending flange portion 46, which

axially abuts with an axial end face of the body 42. Furthermore, the closure means 44

comprises a centrally arranged plugging portion 48, that substantially extends across

the entire inner cross-section of the body 42. Also here, the fluid escape channel 49 can

be formed by means of radially and/or axially extending adjacently and mutually

merging grooves extending in respective contact surfaces of the body 42 and/or of the

closure means 44. By means of the at least one fluid escape channel 49, a venting and

fluting of the interior volume formed by the body 42, the piston 18 and the closure

means 44 can be effectively achieved.



In the further embodiment according to Figure 11, the body 12 at its distal end sections

further comprises prong-like or tooth-like radially inwardly protruding retention elements

40. Starting from the free end of the rim portion of the body 12, the retention elements

40 comprise a radially and axially inwardly directed slope, allowing for an initial insertion

of the piston 18 . The axially inwardly directed falling edge of the retention elements 40

in turn prevents unintentional withdrawal of the piston 18 from the body 12 .

In the further embodiment according to Figure 12, a piston 58 is illustrated, which is

axially intersected by a fluid escape channel 38. Here, the gaseous or liquid media

contained in the interior volume 16 may escape through the central bore 38 of the piston

58, while the piston 58 itself remains frictionally engaged with the body 12 for providing

a realistic force feedback to the user during a training sequence. In this embodiment, it

is beneficial when the mutual abutment of a piston's 58 end face with a pressure piece

52 or a piston rod 50 allows and supports the intended escapement of a fluid.



Reference numerals

10 cartridge

12 body

14 closure means

16 interior volume

18 piston

20 septum

22 fastener

24 shoulder

26 receptacle

28 fluid escape channel

30 end wall

32 socket portion

34 rim portion

35 socket

36 receptacle

37 end face

38 fluid escape channel

40 retention element

42 body

44 closure means

46 flange portion

48 plugging portion

49 fluid escape channel

50 piston

52 pressure piece

54 end face

58 piston



Claims

1. A cartridge for a drug delivery device comprising:

a body ( 12; 42) of substantially cylindrical shape,

a piston ( 18; 58) slidably disposed in the body ( 12; 42) in an axial

direction,

a closure means ( 14 ; 44) disposed at an axial end portion of the body

( 12; 42)

wherein the body ( 12; 42), the piston ( 18; 58) and the closure means

( 14 ; 44) confine an interior volume ( 16) coupled to the exterior via at least

one fluid escape channel (28; 38; 49), wherein the at least one fluid escape

channel (28; 49) is designed as a groove in a contact surface of the interface

section of body ( 12; 42) and/or closure means ( 14 ; 44).

The cartridge according to claim 1, wherein the fluid escape channel (28; 38;

49) is non-sealable.

The cartridge according to any one of the preceding claims, wherein the fluid

escape channel (28; 49) at least partially extends in an interface section of

body ( 12; 42) and closure means ( 14 ; 44) in radial direction.

The cartridge according to any one of the preceding claims, wherein the

closure means ( 14 ; 44) comprises an inward facing fluid-impenetrable end

wall (30) and an outward facing socket portion (32).



5 . The cartridge according to claim 4 , wherein the socket portion (32)

comprises a septum (20) sealing a cupped receptacle (26) being separated

from the interior volume ( 16).

6 . The cartridge according to any one of the preceding claims, wherein the

closure means ( 14 ; 44) is integrally formed with the body ( 12; 42).

7 . The cartridge according to any one of the preceding claims 1 to 5, wherein

the closure means ( 14 ; 44) is releasably connectable with both axial end

portions of the body ( 12 ; 42).

8 . The cartridge according to claim 7, wherein the body ( 12; 42) at its axial end

portion comprises a stepped down rim portion (34) radially overlapping with

a corresponding receptacle (36) of the closure means ( 14).

9 . The cartridge according to any one of the preceding claims 1 to 7, wherein

the closure means (44) comprises an axially inwardly facing plugging portion

(48) and an adjacent flange portion (46), wherein in an assembly

configuration, the flange portion (46) axially abuts against an axial end

section of the body ( 12; 42).

10 . The cartridge according to any one of the preceding claims, wherein the

body ( 12; 42) and the closure means ( 14 ; 44) are releasably joined by

means of a force- and/or form-fitting connection.

11. The cartridge according to any one of the preceding claims, wherein the at

least one fluid escape channel (38) axially intersects the piston (58).

12 . The cartridge according to any one of the preceding claims, wherein the

body ( 12; 42) comprises radially inwardly extending retention elements (40,

42) at its axial end sections adapted to prevent the piston ( 18; 58) from



sliding out of the body ( 12 ; 42).

A drug delivery device for dispensing of a dose of a medicinal fluid,

comprising:

a housing,

a cartridge holder,

a drive mechanism and

a cartridge ( 10) according to any one of the preceding claims, wherein

the cartridge ( 10) is disposed in the cartridge holder and wherein the

cartridge is operably engageable with the drive mechanism.

A method of resetting a cartridge ( 10) for a drug delivery device, wherein the

cartridge ( 10) comprises a body ( 12; 42) of substantially cylindrical shape, a

piston ( 18; 58) slidably disposed in the body ( 12 ; 42) in an axial direction and

a closure means ( 14 ; 44) disposed at a first axial end portion of the body

( 12; 42), wherein the body ( 12; 42), the piston ( 18; 58) and the closure

means ( 14 ; 44) confine an interior volume ( 16) coupled to the exterior via at

least one fluid escape channel (28; 38; 49), wherein after the piston ( 18; 58)

reaching a distal stop position in the vicinity of the closure means ( 14 ; 44);

the method of resetting of the cartridge ( 10) comprises the steps of:

detaching the closure means ( 14 ; 44) from the first end portion of the

body ( 12; 42) and

arranging the closure means ( 14 ; 44) at a second end portion of the

body ( 12; 42) opposite the first end portion.
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