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lli (54) Title: AN INJECTION DEVICE WITH MODE LOCKING MEANS

3

(57) Abstract: An injection device comprising a housing, a dose setting member being operable to set a desired dose, a piston rod 
adapted to cooperate with a piston to cause a set dose to be expelled, and mode locking means. The mode locking means is adapted 
to be in a first extreme position and in a second extreme position. When the mode locking means is in the first extreme position the 
piston rod is prevented from cooperating with the piston, and when the mode locking means is in the second extreme position the 
dose setting member is prevented from being operated to set a dose. The mode locking means is adapted to be in the first extreme 
position during dose setting and the second extreme position during injection of a set dose. It is ensured that the liquid drug is not 
inadvertently expelled during dose setting and that blood or other body fluids is not sucked into the injection device during injection. 
Furthermore, inadvertent changing of the set dose during injection is prevented. The mechanism can readily be applied to injection 
devices which are not provided with a scale drum.
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AN INJECTION DEVICE WITH MODE LOCKING MEANS

FIELD OF THE INVENTION

The present invention relates to an injection device, in particular an injection device which is 

suitable for use for self-medication, e.g. for administering insulin to persons with diabetes, or

5 for administering growth hormone. More particularly, the present invention relates to an 

injection device as defined above and which is capable of preventing unintended expelling of 

liquid drug during dose setting, and unintended movement of a dose setting mechanism during 

injection of a set dose.

BACKGROUND OF THE INVENTION

10 Any discussion of the prior art throughout the specification should in no way be considered as 

an admission that such prior art is widely known or forms part of common general knowledge 

in the field.

When using injection devices as defined above, a desired dose is normally set by means of a 

dose setting mechanism. When the dose has been set, an injection needle is positioned at a

15 desired injection position, and the set dose is injected by means of an injection mechanism, 

normally including a manually operable injection button and a piston rod cooperating with a 

piston of a cartridge containing the drug to be injected.

If it is possible for the piston rod to move in a distal direction during setting of a dose, there is a 

risk that liquid drug is accidentally spilled during dose setting. Furthermore, if it is possible for

20 the piston rod to move in a proximal direction during dose setting, the pressure applied to the 

piston from the piston rod may decrease, possibly even forming a gap between the piston and 

the piston rod, and thereby there is a risk that blood is sucked into the cartridge when the 

injection needle of the device is subsequently inserted at the injection site. Furthermore, if it is 

possible for the dose setting mechanism to move during injection of an initially set dose, the set

25 dose may accidentally be increased or decreased during the injection, and the actually injected 

dose may thereby be unknown. This is very undesirable. It is therefore desirable to be able to 

prevent such undesired movements of the piston rod and the dose setting mechanism, 

respectively.

Attempts have been made to solve the problem described above in injection devices of the kind

30 having a cylindrical scale drum with a helical spiral of numbers written thereon. When a dose is
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set in such an injection device the cylindrical scale drum is dialled outwards, and a number 

corresponding to the set dose will show in a window on the injection device. US 2004/0059299 

discloses an injection device of this kind. The injection device is provided with a dose setting 

element which, during dose setting, is coupled rotationally as well as axially to the scale drum.

5 During injection the dose setting member is prevented from rotating. At the same time the dose 

setting element is coupled to a dose rod which can be rotated along a piston rod via a gearwheel 

providing a gearing corresponding to the pitch of the scale drum. Since the dose setting element 

and the scale drum are axially coupled during dose setting, the dose rod is rotated in a 

controlled manner, thereby preventing the piston rod from moving during dose setting. Since

10 the dose setting element is prevented from rotating during injection, the dose rod is pushed back 

without performing a rotational movement, thereby causing an advancing movement of the 

piston rod.

EP 1 304 129 discloses a medication dispensing device including a lockout mechanism that 

prevents the dial from being depressed during dosing. The apparatus includes a drive assembly

15 mounted to the housing and manually advanceable in the housing between a dose setting

position and an injection position for manually moving the drive stem to drive the piston within 

a container. The drive assembly is locked from movement with respect to the housing along the 

axis of ejection while in the dose setting position. A disengaging device is secured to at least 

one of the drive assembly and the housing to unlock the drive assembly from the housing to

20 enable the drive assembly to be axially advanceable with respect to the housing to move the 

drive assembly from the dose setting position to the injection position.

The injection device disclosed in EP 1 304 129 is also of the kind having a cylindrical scale 

drum, and the mechanism described above is connected to the scale drum.

It is a disadvantage that the mechanism which prevents undesired movements of the piston rod

25 during dose setting is connected to the scale drum, since the mechanism therefore can not 

readily be applied to injection devices which are not provided with a cylindrical scale drum. 

Furthermore, it is sometimes desirable to design an injection device without such a cylindrical 

scale drum, e.g. in order to use the space occupied by a scale drum for other purposes, e.g. 

additional electronics for controlling the injection device, or simply because a different counter

30 mechanism is desired. However, it is still desirable to be able to overcome the problems 

outlined above in such an injection device.
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It is an object of the present invention to overcome or ameliorate at least one of the 

disadvantages of the prior art, or to provide a useful alternative.

Unless the context clearly requires otherwise, throughout the description and the claims, the 

words “comprise”, “comprising”, and the like are to be construed in an inclusive sense as

5 opposed to an exclusive or exhaustive sense; that is to say, in the sense of “including, but not 

limited to”.

SUMMARY OF THE INVENTION

The invention relates to providing an injection device in which it is possible to prevent 

undesired spilling of drug during dose setting, as well as undesired movements of the dose

10 setting means during injection.

The invention also relates to providing a relatively flat injection device which is capable of 

preventing undesired spilling of drug during dose setting, as well as undesired movements of 

the dose setting means during injection.

The invention further relates to providing an injection device without a cylindrical scale drum,

15 and which is capable of preventing undesired spilling of drug during dose setting, as well as 

undesired movements of the dose setting means during injection.

According to a first aspect the invention provides an injection device comprising:

- a housing,

- a dose setting member being rotationally operable to set a desired dose,

20 - a piston rod adapted to cooperate with a piston to cause a set dose to be expelled from

the injection device,

- a mode locking member rotationally locked to the housing and movable between a first 

extreme position relative to the housing and a second extreme position relative to the housing, 

and

25 - an injection button being operable to cause the piston rod to cooperate with the piston to

cause a set dose to be expelled from the injection device, the injection button being operatively 

connected to the mode locking member in such a manner than when the injection button is 

operated to cause a set dose to be expelled from the injection device, the mode locking member 

is automatically moved from the first extreme position to the second extreme position,
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wherein the mode locking member is adapted to be in the first extreme position during dose 

setting, wherein the piston rod is prevented from cooperating with the piston, and

wherein the mode locking member is adapted to be in the second extreme position during 

injection of a set dose, wherein the dose setting member is prevented from being operated to set

5 a dose,

wherein the mode locking member is provided with a first set of teeth, and wherein the 

piston rod is operatively connected to a dosing member, the dosing member being provided 

with a first set of mating teeth, and wherein the first set of teeth and the first set of mating teeth 

engage when the mode locking member is in the first extreme position, and wherein the first set

10 of teeth and the first set of mating teeth disengage when the mode locking member is in the 

second extreme position.

In the present context the term ’housing' should be interpreted to mean a part which at least 

substantially encloses the remaining parts of the injection device, thereby forming a kind of 

boundary of the injection device. The housing may be provided with one or more completely

15 closed walls or wall parts, and/or it may be provided with one or more relatively open walls or 

wall parts, e.g. in the form of a grid.

The dose setting member is a part of the injection device which the user operates manually in 

order to set a desired dose. This will be explained further below.

The piston is preferably positioned inside a cartridge containing a relevant liquid drug. The 

20 piston rod and the piston are preferably positioned in abutment with each other in such a

manner that moving the piston rod in a distal direction will cause the piston to be moved in a 

distal direction, thereby pushing liquid drug out of the cartridge. The cartridge may form part of 

the injection device. In this case the injection device is of the kind which is delivered with the 

liquid drug already present in the injection device, and when this drug has been delivered, the

25 injection device is discarded. Alternatively, the cartridge may be a separate, removable part. In 

this case an empty cartridge, and optionally one or more additional parts, can be replaced by a 

new cartridge, i.e. only the empty cartridge, and optionally the additional part(s), is discarded 

while the injection device is reused.

The injection device may be of a kind in which energy is stored in a spring member during dose

30 setting. Subsequently, during injection, the stored energy is released and used for driving the 

piston rod, thereby causing a set dose to be expelled from the injection device. Such an



-5-

20
07

25
34

81
 

20
 N

ov
 2

01
2

injection device has the advantage that it is easy to use for persons having poor dexterity or low 

finger strength, since the user does not have to provide the force needed to cause the set dose to 

be expelled from the injection device.

Alternatively, the injection device may be of a manually operable kind, where the user has to

5 provide the force needed to expel a set dose from the injection device, or it may be of a motor 

driven kind.

The mode locking member is adapted to be in a first extreme position and in a second extreme 

position. When the mode locking member is in the first extreme position the piston rod is 

prevented from cooperating with the piston. Accordingly, the piston can not be accidentally

10 moved when the mode locking member is in the first extreme position, and thereby liquid drug 

can not be accidentally spilled. Furthermore, it is prevented that a gap may form between the 

piston and the piston rod, and thereby the risk of sucking blood into the cartridge when the 

injection needle is subsequently inserted at the injection site, is minimised. Since the mode 

locking member is adapted to be in the first extreme position during dose setting, the mode

15 locking member prevents undesired spilling of liquid drug, as well as undesired blood in the 

cartridge, during dose setting.

On the other hand, when the mode locking member is in the second extreme position the dose 

setting member is prevented from being operated to set a dose. Accordingly, the dose setting 

member can not be accidentally operated when the mode locking member is in the second

20 extreme position. Since the mode locking member is adapted to be in the second extreme 

position during injection of a set dose, it is thereby prevented that an initially set dose is 

accidentally increased or decreased during injection. Thereby it is ensured that the dose which 

is actually injected is in fact the initially set, desired dose.

Thus, the mode locking member locks the piston rod during dose setting and the dose setting

25 means during injection of a set dose.

The mode locking means does not form part of a cylindrical scale drum, neither is the operation 

of the mode locking member dependent on the movements of such a scale drum. Accordingly, 

it is possible to apply the mode locking means to injection devices where a cylindrical scale 

drum for some reason has been omitted.
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Thus, a mechanically simple solution to the above problem has been provided. Furthermore, the

present invention provides the possibility of producing a relatively flat injection device having a

mode locking mechanism, since the mode locking mechanism can be provided at a relatively

small diameter. This is very advantageous.

5 In one embodiment the piston rod may be prevented from moving in a distal direction when the 

mode locking member is in the first extreme position. If the injection device has an elongated 

shape, i.e. if the injection device is a so-called 'pen-shaped' injection device, the piston rod is 

normally a relatively stiff elongated member mounted in the injection device in such a manner 

that it may perform substantially linear movements along its longitudinal axis. Furthermore, the

10 piston rod is mounted in such a manner that linear movements of the piston rod in a distal 

direction, i.e. towards the position of a mounted injection needle, causes a corresponding 

movement in the distal direction of the piston in the cartridge, and thereby expelling of liquid 

drug from the injection device. The injection device is further provided with manually operable 

injection means, e.g. in the form of an injection button. After a desired dose has been set the

15 user operates the injection means, e.g. pushing an injection button. This causes a movement of 

the piston rod in a distal direction and by an amount corresponding to the set dose. Thereby the 

set dose is injected by the injection device.

Alternatively or additionally, the dose setting member may be rotationally operable to set a 

desired dose, and the dose setting member may be prevented from performing a rotational

20 movement when the mode locking member is in the second extreme position. In this case the 

dose setting member may be in the form of a rotational dose knob which can be manually 

dialled in order to set a desired dose. Dialling the dose setting member preferably causes an 

injection button to be moved at least substantially linearly out of the housing in a proximal 

direction, i.e. in a direction away from the position of the injection needle. The set dose is

25 preferably displayed, e.g. on an electronic display mounted on the housing. Preventing the dose 

setting member from performing a rotational movement, thus, prevents the dose setting member 

from being operated to set a dose, including changing a previously set dose, during injection.

The dose setting member may, e.g., be prevented from performing a rotational movement by 

means of engaging sets of teeth provided on the mode locking member and on the dose setting

30 member, and the sets of teeth may be moved into engagement when the mode locking member 

is moved into the second extreme position. Alternatively, the dose setting member may be
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prevented from performing a rotational movement due to abutment between mating surfaces, or 

this feature may be provided in any other suitable manner and using any other suitable means.

The mode locking member may further be adapted to be in an intermediate position in which 

the piston rod is prevented from cooperating with the piston, and the dose setting member is

5 prevented from being operated to set a dose, and the mode locking member may be adapted to 

be in the intermediate position when being moved between the first and the second extreme 

positions. Thus, when the mode locking means is in the intermediate position, movement of the 

piston rod as well as operation of the dose setting means is prevented. Accordingly, when the 

mode locking member is moved between the first and the second extreme positions, the piston

10 rod can not be accidentally moved, and the dose setting means cannot be accidentally operated. 

Thereby the first and second extreme positions are well separated in the sense that there is no 

overlap at all between the two extreme positions, i.e. it will not be possible for the mode 

locking member to be in a position where it is possible for the piston rod to cooperate with the 

piston while it is also possible to operate the dose setting member to set a dose. This is very

15 advantageous.

The operative connection between the piston rod and the dosing member may preferably be 

provided by means of a dose rod, preferably in the following manner. The piston rod may be 

engaging the dose rod via a first thread, and the dose rod may further be engaging the dosing 

member via a second thread having the same pitch as the first thread. In this case the dosing

20 member ensures that the dose rod is rotated in a controlled manner which prevents the piston 

rod from moving during dose setting. On the other hand when the mode locking member is in 

the second extreme position, i.e. during injection, the first set of teeth and the first set of mating 

teeth preferably do not engage. Accordingly, in this situation the dosing member will be able to 

rotate, and it will be caused to do so due to the dose rod advancing axially, but being prevented

25 from rotating.

Thus, when the first set of teeth and the first set of mating teeth engage, the dosing member is 

prevented from performing a rotational movement relatively to the mode locking member.

Since the piston rod and the dosing member are operatively connected, the piston rod is thereby 

prevented from being operated via the dosing member.

30 Alternatively or additionally, the mode locking member may be provided with a second set of 

teeth, and the dose setting member may be provided with a second set of mating teeth, and the
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second set of teeth and the second set of mating teeth may engage when the mode locking 

member is in the second extreme position. As described above, the dose setting member will be 

prevented from performing a rotational movement when the second set of teeth and the second 

set of mating teeth engage. In the case that the dose setting member is rotationally operable to

5 set a dose, the engagement thereby prevents the dose setting member from being operated to set 

a dose.

The mode locking member may be rotationally locked to the housing, i.e. the mode locking 

member may be prevented from performing rotational movements relatively to the housing. 

Alternatively, the mode locking member may be allowed to rotate relatively to the housing if

10 the mode locking member is instead rotationally locked to one or more elements of the injection 

device performing 'reversible movements' during dose setting and injection, respectively. In the 

present context the term 'reversible movement' should be understood as a movement which 

rotates the relevant element relatively to the housing through a specific angle and in a specific 

direction during dose setting, and through the same angle in the opposite direction during

15 injection. Thus, the relevant element, and thereby the mode locking member, is always returned 

to the initial angular position.

The injection device may further comprise an injection button being operable to cause the 

piston rod to cooperate with the piston to cause a set dose to be expelled from the injection 

device, the injection button being operatively connected to the mode locking member in such a

20 manner that when the injection button is operated to cause a set dose to be expelled from the 

injection device, the mode locking member is automatically moved from the first extreme 

position to the second extreme position. According to this embodiment the injection device is 

preferably operated in the following manner.

When it is desired to inject a dose of liquid drug the user sets the desired dose by manually

25 operating the dose setting member. It may be necessary to manually move the mode locking 

member into the first extreme position prior to setting the dose. When the desired dose has been 

set, the injection needle is inserted in a desired injection position, and subsequently the injection 

button is operated. Initially, this operation will result in the mode locking member being moved 

from the first extreme position to the second extreme position, preferably via an intermediate

30 position as described above.
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When the mode locking member has been moved into the second extreme position it will be 

possible to operate the piston rod, and further operation of the injection button will therefore 

cause the set dose to be expelled from the injection device.

According to a preferred embodiment, the mode locking member may be adapted to be

5 operated independently of a cylindrical scale drum. Thereby it is possible to apply the mode 

locking feature in an injection device which does not comprise such a cylindrical scale drum.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention will now be described in further details with reference to the accompanying 

drawings in which

10 Fig. 1 is a perspective view of an injection device according to a first embodiment of the 

invention,

Fig. 2 shows a dosing member, a mode locking member and a dose setting member for use in 

the injection device of Fig. 1,

Figs. 3-6 show selected parts of the injection device of Fig. 1 at various positions during

15 operation of the injection device,

Fig. 7 is an exploded view of the injection device of Fig. 1,

Fig. 8 is a perspective view of an injection device according to a second embodiment of the 

invention,

Fig. 9 is a cross sectional view of the injection device of Fig. 8,

20 Figs. 10-13 show selected parts of the injection device of Fig. 8 at various positions during 

operation of the injection device, and 

Fig. 14 is an exploded view of the injection device of Fig. 8.

DETAILED DESCRIPTION OF THE DRAWINGS

Fig. 1 is a perspective view of an injection device 1 comprising a housing 2, a dose setting

25 member 3 which is rotationally operable to set a desired dose, and an injection button 4 which 

is manually operable to cause a set dose to be expelled from the injection device 1. The housing 

2 comprises a cartridge holding part 5 being adapted to accommodate a cartridge containing a 

liquid drug to be injected by means of the injection device 1. The --------------------------------
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injection device 1 is further provided with a display 6 adapted to display various relevant 

information, including the size of a dose being set.

Fig. 2 shows a dosing member 7, a mode locking member 8 and a dose setting member 3 for 

use in the injection device of Fig. 1. The inner surface of the mode locking member 8 is 

provided with a first set of teeth 9, and the outer surface of the dosing member 7 is provided 

with a first set of mating teeth 10. The dosing member 7 and the mode locking member 8 

may be positioned relatively to each other in such a manner that the first set of teeth 9 and 

the first set of mating teeth 10 engage, thereby rotationally locking the dosing member 7 and 

the mode locking member 8 to each other. This defines a first extreme position for the mode 

locking member 8. This will be described in further detail below.

Furthermore, the outer surface of the mode locking member 8 is provided with a second set 

of teeth 11, and the inner surface of the dose setting member 3 is provided with a second set 

of mating teeth 12. The mode locking member 8 and the dose setting member 3 may be 

positioned relatively to each other in such a manner that the second set of teeth 11 and the 

second set of mating teeth 12 engage, thereby rotationally locking the mode locking member 

8 and the dose setting member 3 to each other. This defines a second extreme position for 

the mode locking member 8. This will be described in further details below.

Figs. 3-6 show selected parts of the injection device 1 of Fig. 1. Thus, for the sake of clarity, 

only the parts which are essential for illustrating the operation of the injection device 1 are 

shown in these Figures.

In Fig. 3 the injection device 1 is ready for setting a dose. Thus, the injection button 4 is 

positioned close to the dose setting member 3 and the mode locking member 8 is positioned 

in such a manner that the first set of teeth and the first set of mating teeth engage as 

described above, i.e. the mode locking member 8 is in the first extreme position. The mode 

locking member 8 is rotationally fixed relatively to the housing, and the dosing member 7 is 

therefore also rotationally fixed relatively to the housing in the situation illustrated in Fig. 3.

A piston rod 13 is positioned relatively close to the position of the dose setting member 3, 

thereby indicating that the cartridge (not shown) inserted in the injection device 1 is full or 

almost full.

The dosing member 7 is connected to a dose rod 14 via a first thread, and the dose rod 14 is 

also connected to the piston rod 13 via a second thread. The first thread and the second 

thread, in this example, have identical pitch. Accordingly, when the dose setting member 3 is 

rotated, the dose rod 14 is rotated along in a controlled manner preventing the piston rod 13 

from moving during dose setting. During injection the dose rod 14 is moving axially, but is
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prevented from rotating, since the mode locking member 8 in this situation is in its second 

extreme position, and thereby the dosing member 7 and the mode locking member 8 are 

disengaged. Accordingly, since, in the situation illustrated in Fig. 3, the dosing member 7 is 

prevented from rotating, the piston rod 13 is prevented from moving axially, and it is thereby 

prevented from pushing the piston in the cartridge, and thereby from causing liquid drug to 

be expelled from the injection device 1.

When a dose is to be set, the user rotates the dose setting member 3. The dose setting 

member 3 is operatively connected to the dose rod 14 in such a manner that rotating the 

dose setting member 3 causes the dose rod 14 to rotate. This will cause the dose rod 14 to 

move along the piston rod 13, due to the thread. The dose rod 14 is axially connected to a 

gearwheel 16 via a gearwheel slider (18 in Fig. 7, not visible in Fig. 3). The gearwheel 16 is, 

via its teeth, engaged with a first rack 15 forming part of the injection button 4. Due to the 

connection between the dose rod 14 and the gearwheel 16 via the gearwheel slider, the 

gearwheel 16 is moved axially in a proximal direction when the dose rod 14 is rotated as 

described above. The gearwheel 16 is also, via its teeth, engaged with a second rack 17 

which is operatively connected to the mode locking means 8. Due to this engagement the 

gearwheel 16 is caused to rotate when it is moved axially along with the dose rod 14. As a 

result, the injection button 4 is moved axially in a proximal direction with a gearing ration of 

2:1, partly due to the axial movement of the gearwheel 16, and partly due to the movement 

of the first rack 15 as a consequence of the rotation of the gearwheel 16.

Fig. 4 shows the injection device 1 in a position where a dose has been set. It is clear that 

the injection button 4 has been moved in a proximal direction as compared to the situation 

illustrated in Fig. 3. In Fig. 4 the dose setting member 3 is shown with a part broken away in 

order to illustrate the relative position between the dose setting member 3 and the mode 

locking member 8. As can be seen, the second set of teeth 11 and the second set of mating 

teeth 12 do not engage in Fig. 4. Accordingly, it is possible to rotate the dose setting member 

3, i.e. it is still possible to increase or decrease the set dose.

In order to inject the set dose, the user will position the injection needle (not shown) at a 

desired injection site. The user will then push the injection button 4 in order to return it to 

the position shown in Fig. 3, thereby injecting the set dose. However, as described above the 

first set of teeth (not shown) engage the first set of mating teeth (not shown), and the 

dosing member 7 is therefore prevented from performing a rotating movement. Pushing the 

injection button 4 will therefore not immediately result in the set dose being injected. Instead 

the following happens.
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As mentioned above, the injection button 4 is provided with a first rack 15 which is engaging 

the gearwheel 16. Accordingly, pushing the injection button 4 will cause the gearwheel 16 to 

rotate. The gearwheel 16 is further engaging a second rack 17 which, as mentioned above, is 

operationally coupled to the mode locking means 8. Accordingly, rotating the gearwheel 16 

causes the second rack 17, and thereby the mode locking means 8, to move in a proximal 

direction. Thereby the second set of teeth 11 and the second set of mating teeth 12 are 

moved into engagement while the second set of teeth and the second set of mating teeth are 

moved out of engagement, i.e. the mode locking means 8 is moved from the first extreme 

position to the second extreme position.

This situation is illustrated in Fig. 5. It is clear that the second set of teeth 11 and the second 

set of mating teeth 12 have been moved into engagement, and that the first set of teeth (not 

visible) and the first set of mating teeth 10 have been moved out of engagement.

Accordingly, it is now no longer possible to rotate the dose setting member 3 to increase or 

decrease the set dose. However, the dosing member 7 is now free to rotate relatively to the 

mode locking member 8. Accordingly, further pushing of the injection button 4 will result in 

the gearwheel 16 performing a rotational movement and an axial movement in a distal 

direction. As a consequence the dose rod 14 and the piston rod 13 will move as described 

above. Since the dose rod 14 is now unable to rotate, it will cause the dosing member 7 to 

rotate due to the engaging thread. Thereby the dosing member 7 will produce a clicking 

sound in cooperation with a non-rotating, axially spring loaded second dosing member (not 

shown).

The above procedure can be performed without the risk of accidentally rotating the dose 

setting member 3, i.e. it is ensured, due to the engagement of the second set of teeth 11 and 

the second set of mating teeth 12, that the initially set dose can not be accidentally increased 

or decreased during injection.

Fig. 6 shows the injection device 1 in a position where the set dose has been injected. Thus, 

the injection button 4 has returned to the position of Fig. 3. As compared to Fig. 3 the piston 

rod 14 has been moved in the distal direction, thereby indicating that the piston in the 

cartridge has been moved correspondingly, and that the set dose has thereby been injected, 

and that the cartridge is no longer full. It is clear from Fig. 6 that the mode locking member 8 

remains in the second extreme position, i.e. the second set of teeth and the second set of 

mating teeth are kept in engagement. Accordingly, the mode locking member 8 will have to 

be moved manually to the first extreme position before the injection device 1 is once again 

ready for setting a new dose.
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Fig. 7 is an exploded view of the injection device of Fig. 1. Accordingly, Fig. 7 gives a clear 

view of the individual parts of the injection device 1.

Fig. 8 is a perspective view of an injection device 1 according to a second embodiment of the 

invention, the injection device 1 comprising a housing 2 and a dose setting member 3 which 

is rotationally operable to set a desired dose. The dose setting member 3 also functions as an 

injection button. This will be described in further detail below. The housing 2 comprises a 

cartridge holding part 5 being adapted to accommodate a cartridge containing a liquid drug 

to be injected by means of the injection device 1. The injection device 1 is of the kind in 

which energy is stored in a spring member during dose setting, the energy being released 

during injection and used for driving a piston rod in order to cause a set dose to be expelled 

from the injection device 1. This will also be explained further below.

Fig. 9 is a cross sectional view of the injection device 1 of Fig. 8. In Fig. 9 a piston rod 13 and 

a compressible spring 19 are visible. The compressible spring 19 is arranged inside a dosage 

tube 20, and it is compressed during dose setting by means of spring compressing member 

21 attached at the interior of the dosage tube 20. Thereby energy is stored in the 

compressible spring 19, and this energy is released during injection and used for driving the 

piston rod 13 in a distal direction, thereby pushing a piston 22 arranged inside a cartridge 

(not shown) in a distal direction and causing a set dose to be expelled from the injection 

device 1.

During dose setting the piston rod 13 is prevented from moving in a distal direction in the 

following manner. A set of teeth arranged on a first locking member 23, being threadedly 

engaged with the piston rod 13, engages a set of teeth arranged on a tube 24 which is 

rotationally locked to the housing 2. The first locking member 23 and the tube 24 are thereby 

prevented from performing relative rotation. At the same time, rotary lock 25 prevents the 

piston rod 13 from rotating. Thereby the piston rod 13 is prevented from moving in a distal 

direction. This will be explained in further detail below with reference to Figs. 10-13.

During injection the dose setting member 3 is prevented from performing rotational 

movement because a set of teeth arranged on a second locking member 26, being 

rotationally locked relatively to the housing 2, engages a set of teeth arranged in the interior 

of the dose setting member 3. This will also be explained in further detail below.

Figs. 10-13 show selected parts of the injection device 1 of Fig. 8. Thus, for the sake of 

clarity, only the parts which are essential for illustrating the operation of the injection device 

1 are shown in these Figures.
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In Fig. 10 the injection device 1 is ready for setting a dose. It can be seen that the teeth 

arranged on the first locking member 23 engages the teeth arranged on the tube 24. Due to 

this engagement, and since the piston rod 13 is threadedly engaged to the first locking 

member 23, it will only be allowed to move in a distal direction if it spirals through the first 

locking member 23. However, as described above, the piston rod 13 is prevented from 

performing rotational movement due to the rotary lock (not visible in Fig. 10). Accordingly, 

the piston rod 13 is prevented from moving in a distal direction.

When it is desired to set a dose, the dose setting member 3 is dialled, thereby rotating 

dosage tube 20 and spring compressing member (not visible) arranged inside dosage tube. 

This causes the spring compressing member (not visible) to climb the thread of the piston 

rod 13, thereby compressing the spring (not visible) and moving the dosage tube 20 in a 

proximal direction.

Fig. 11 shows the injection device 1 in a position where a dose has been set. It can be seen 

that the dosage tube 20 has been moved in a proximal direction. The set of teeth arranged 

on the first locking member 23 still engages the set of teeth arranged on the tube 24, i.e. the 

piston rod 13 is still prevented from moving in a distal direction as described above.

When it is desired to inject the set dose, the dose setting member 3 is pushed in a distal 

direction. Initially, this will push the set of teeth arranged on the second locking member 26 

into engagement with the set of teeth arranged in the interior of the dose setting member 3, 

thereby preventing further rotation of the dose setting member 3, i.e. preventing further 

setting of the dose. During this initial movement, the set of teeth arranged on the first 

locking member 23 continues to engage the set of teeth arranged on the tube 24. Thus, 

during an initial time period the dose setting member 3 will be prevented from rotating while 

the piston rod 13 will be prevented from moving in a distal direction, i.e. dose setting as well 

as injection is prevented at the same time. Thereby the risk that dose setting as well as 

injection is possible at a certain point in time is eliminated.

Pushing the dose setting member 3 further in a distal direction pushes the tube 24 in a distal 

direction, thereby moving the set of teeth arranged on the tube 24 out of engagement with 

the set of teeth arranged on the first locking member 23. Thereby the first locking member 

23 is allowed to rotate. Accordingly, the piston rod 13 is allowed to move in a distal direction 

while causing rotation of the first locking member 23. At the same time the energy stored in 

the spring is released, and the released energy is used for driving the piston rod 13 in a distal 

direction, thereby causing the set dose to be expelled.
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Fig. 12 shows the injection device 1 in a position where the dose setting member 3 has been 

pushed in a distal direction sufficiently to cause the set of teeth arranged on the second 

locking member 26 to engage the set of teeth arranged in the interior of the dose setting 

member 3, and sufficiently to cause the set of teeth arranged on the first locking member 23

5 to disengage the set of teeth arranged on the tube 24. However, the energy stored in the 

spring has only just been released, and the piston rod 13 has therefore not yet been moved.

Fig. 13 shows the injection device 1 in a position where the set dose has been injected. Thus, 

the dosage tube 20 has been moved back to the initial position, and the piston rod 13 has 

been moved distally. The set of teeth arranged on the first locking member 23 is still out of

10 engagement with the set of teeth arranged on the tube 24, and the set of teeth arranged on 

the second locking member 26 is still engaging the set of teeth arranged in the interior of the 

dose setting member 3. However, relieving the pressure on the dose setting member 3 will 

cause a reversal of this situation.

Fig. 14 is an exploded view of the injection device 1 of Fig. 8. Accordingly, Fig. 14 gives a

15 clear view of the individual parts of the injection device 1.
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CLAIMS

1. An injection device comprising :

- a housing,

5 - a dose setting member being rotationally operable to set a desired dose,

- a piston rod adapted to cooperate with a piston to cause a set dose to be expelled from 

the injection device,

- a mode locking member rotationally locked to the housing and movable between a first 

extreme position relative to the housing and a second extreme position relative to the housing

10 - an injection button being operable to cause the piston rod to cooperate with the piston to

cause a set dose to be expelled from the injection device, the injection button being operatively 

connected to the mode locking member in such a manner that when the injection button is 

operated to cause a set dose to be expelled from the injection device, the mode locking member 

is automatically moved from the first extreme position to the second extreme position,

15 wherein the mode locking member is adapted to be in the first extreme position during dose 

setting, wherein the piston rod is prevented from cooperating with the piston, and 

wherein the mode locking member is adapted to be in the second extreme position during 

injection of a set dose, wherein the dose setting member is prevented from being operated to set 

a dose,

20 wherein the mode locking member is provided with a first set of teeth, and wherein the

piston rod is operatively connected to a dosing member, the dosing member being provided 

with a first set of mating teeth, and wherein the first set of teeth and the first set of mating teeth 

engage when the mode locking member is in the first extreme position, and wherein the first set 

of teeth and the first set of mating teeth disengage when the mode locking member is in the

25 second extreme position.

2. An injection device according to claim 1, wherein the piston rod is prevented from 

moving in a distal direction when the mode locking member is in the first extreme position.

30 3. An injection device according to claim 1 or claim 2, wherein the dose setting member is

rotationally operable to set a desired dose, and wherein the dose setting member is prevented 

from performing a rotational movement when the mode locking member is in the second 

extreme position.
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4. An injection device according to any one of the preceding claims, wherein the mode 

locking member is further adapted to be in an intermediate position in which the piston rod is 

prevented from cooperating with the piston, and the dose setting member is prevented from 

being operated to set a dose, the mode locking member being adapted to be in the intermediate

5 position when being moved between the first and the second extreme positions.

5. An injection device according to any one of the preceding claims, wherein the dosing 

member is prevented from rotating when the mode locking member is in the first extreme 

position and wherein the dosing member is allowed to rotate when the mode locking member is

10 in the second extreme position.

6. An injection device according to claim 5, wherein the dosing member is threadedly 

connected with the piston rod.

15 7. An injection device according to claim 5, wherein the piston rod and the dosing member

as operatively connected by means of a dose rod.

8. An injection device according to claim 7, wherein the dose setting member is operatively 

connected to the dose rod so that rotating the dose setting member causes the dose rod to rotate.

20

9. An injection device according to claim 7 or claim 8, wherein the dose rod engages the 

piston rod via a first thread and wherein the dose rod is rotated relative to the piston rod during 

dose setting, wherein the dosing member engages the dose rod via a second thread, and wherein 

the dosing member is allowed to rotate relative to the mode locking member when the first set

25 of teeth and the first set of mating teeth do not engage.

10. An injection device according to claim 9, wherein the pitch of said first thread and the 

pitch of said second thread are the same.

30 11. An injection device according to any one of the preceding claims, wherein the mode

locking member is provided with a second set of teeth, and the dose setting member is provided 

with a second set of mating teeth, and wherein the second set of teeth and the second set of 

mating teeth engage when the mode locking member is in the second extreme position.
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12. An injection device according to any of the preceding claims, wherein the mode locking 

member is adapted to be operated independently of a cylindrical scale drum.

13. An injection device substantially as herein described with reference to any one of the 

5 embodiments of the invention illustrated in the accompanying drawings and/or examples.
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Fig. 3
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Fig. 4
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Fig. 5
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Fig. 6



WO 2007/134954 PCT/EP2007/054294

7/14

1
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Fig. 8
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