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of an injection button and axial
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setting member being operable to set
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member relatively to a housing, about
a rotational axis. During setting of
a dose the gearing arrangement is
prevented from rotating along with
the dose setting member about the
rotational axis. Thereby the space
which it is necessary to accommodate
to the gearing arrangement inside the
housing is reduced. This provides the
possibility of using this space for other
purposes, such as additional electronic
components, designing the injection
device in a manner which is appropriate
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AN INJECTION DEVICE

FIELD OF THE INVENTION

The present invention relates to an injection device for delivering a drug to the human body,

the injection device being of the kind where a dose setting member is operable to set a

desired dose by rotation of the dose setting member. More particularly, the present invention

relates to an injection device of the above mentioned kind having a gearing arrangement

providing a gearing ratio between an axial movement of an injection button and an axial

movement of a piston rod. The injection device of the present invention is particularly

suitable for treatment by self-injection of drugs, such as growth hormone or insulin for

people with diabetes.

BACKGROUND OF THE INVENTION

Injection devices of the kind where a dose setting member is operable to set a desired dose

by rotation of the dose setting member are known in the art. An example of such an injection

device is an elongated device also known as an injection pen, due t o its resemblance with a

pen.

I n order to reduce the pressure needed t o be applied by a user to cause a set dose t o be

expelled from an injection device, it is desirable to provide a gearing arrangement in the

injection device in order to allow for an injection button to have a larger stroke than a piston.

US 2004/0059299 discloses an injection device having such a gearing arrangement in the

form of a gear box. The gear box is fixed in a housing of the injection device in a way that

allows the gear box to rotate in the housing but not to be axially displaced relative to the

housing. Thus, during dose setting, the gear box rotates along with the dose knob. I n order

to allow this rotation of the gear box, a relatively large space needs t o be accommodated

inside the housing, even though the gear box will only occupy a relatively small part of the

accommodated space at any given time. Thereby the injection device becomes relatively

bulky.

SUMMARY OF THE INVENTION

I t is, thus, an object of the invention to provide an injection device with a gearing

arrangement as described above, the injection device being more flat than prior art injection

devices.



It is a further object of the invention to provide an injection device with a gearing

arrangement as described above in which the available space inside a housing of the injection

device is utilised to the maximum available extent possible.

I t is an even further object of the invention to provide an injection device with a gearing

arrangement as described above, the injection device being provided with additional

electronics without adding substantially to the total size of the injection device.

I t is an even further object of the invention to provide an injection device having a relatively

flat appearance.

According to a first aspect of the present invention the above and other objects are fulfilled

by providing an injection device comprising:

- a housing,

- a dose setting member being operable to set a dose by rotating said dose setting

member relatively to the housing, about a rotational axis,

- a piston rod adapted to cause a set dose to be injected from the injection device,

- an injection button adapted to perform an axial movement, and operable to cooperate

with the piston rod in injecting a set dose in such a manner that when the injection

button is operated a set dose is caused to be injected by the piston rod,

- a gearing arrangement comprising at least one gear wheel, the gearing arrangement

providing a gearing ratio between an axial movement of the injection button and an

axial movement of the piston rod,

wherein the gearing arrangement, during setting of a dose, is prevented from rotating along

with the dose setting member about the rotational axis, and wherein at least one of the gear

wheel(s) has a rotational axis which is non-parallel to the rotational axis of the dose setting

member.

I n the present context the term 'housing' should be interpreted to mean a substantially

closed part surrounding at least some of the other parts of the injection device.



The dose setting member is a part of the injection device being operable to set a desired

dose. During setting of a dose the dose setting member is rotated about a rotational axis.

The rotational axis is preferably arranged at least substantially along a longitudinal axis of

the injection device. The dose setting member preferably is or comprises a rotatable dose

knob. The dose setting member preferably forms part of a dose setting mechanism, the dose

setting mechanism comprising further parts which are needed in order to set a desired dose,

e.g. a dose rod.

The piston rod is adapted to cause a set dose to be injected from the injection device. In

doing so, the piston rod cooperates with a piston of a cartridge positioned in the injection

device. The piston rod and the piston are preferably in abutment, an axial movement of the

piston rod thereby causing an identical axial movement of the piston in the cartridge.

The injection button is operable by a user in such a manner that when the user presses the

injection button in an axial direction, the piston rod is also moved axially, thereby causing a

set dose to be injected.

The gearing arrangement provides a gearing ratio between an axial movement of the

injection button and an axial movement of the piston rod. Thereby the force needed to be

applied by the user to the injection button in order to axially move the piston rod sufficiently

to cause the set dose to be injected is reduced. The gearing ratio may be 2:1, 3:1 or any

other suitable ratio.

When a dose is being set, and the dose setting member is therefore rotated about the

rotational axis, the gearing arrangement is prevented from rotating along with the dose

setting member about the rotational axis. This is very advantageous because the space

accommodated for the gearing arrangement inside the housing can thereby be considerably

reduced as compared to an injection device in which the gearing arrangement rotates along

with the dose setting member. Thus, this space may be used for other purposes, e.g. for

accommodating additional electronics, including a display screen and/or a battery, or the

overall size of the injection device may be reduced. I t will also be possible to position the

gearing arrangement in a specific part of the cross section of the injection device, thereby

providing the possibility of designing the injection device with a relatively flat cross section.

I t should be noted that the gearing arrangement or part of the gearing arrangement may still

be allowed to perform rotational movements as long as such additional rotational movements

are not performed about the rotational axis of the dose setting member. For instance,

according to the first aspect of the invention, the gearing arrangement comprises one or

more gear wheels adapted to perform rotational movements about individual rotational axes.



At least one of the gear wheel(s) has a rotational axis which is non-parallel to the rotational

axis of the dose setting member.

The injection device may further comprise a dose rod being at least substantially rotationally

locked to the dose setting member, and the gearing arrangement may be at least

substantially axially fixed to the dose rod in such a manner that the dose rod and the gearing

arrangement may perform a relative rotational movement. Since the dose rod is at least

substantially locked to the dose setting member it will rotate along with the dose setting

member during setting of a dose. The dose rod is preferably arranged in such a manner that

it at least substantially coincides with the rotational axis of the dose setting member. In this

case the dose rod will rotate about its own longitudinal axis during setting of a dose. Since

the dose rod and the gearing arrangement may perform a relative rotational movement, the

dose rod is allowed to perform this rotational movement without the gearing arrangement

rotating along. However, the gearing arrangement is at least substantially axially fixed to the

dose rod, i.e. the gearing arrangement and the dose rod can not be moved relatively to each

other in an axial direction. This may, e.g., be achieved by arranging the gearing arrangement

in a slide being provided with a pair of holes through which the dose rod is arranged. This

construction is very simple and results in a very flat injection device. This is very

advantageous.

The gearing arrangement comprises at least one gear wheel. At least one of the gear

wheel(s) may have a rotational axis being at least substantially perpendicular to the

rotational axis of the dose setting member. Arranging the gear wheel(s) in this manner

provides the possibility of making the injection device relatively flat, thereby making it easier

to provide the injection device with display means, e.g. for displaying a set dose, the

remaining amount of drug left in the cartridge, the kind of drug in the cartridge (e.g. fast

acting, slow acting or mix insulin), a diary relating to diabetes treatment, etc.

The injection device may further comprise a crown wheel being operationally coupled to the

dose setting member in such a manner that the crown wheel is caused to perform a

rotational movement when the dose setting member is operated, said rotational movement

being performed about a rotational axis which is non-parallel to the rotational axis of the

dose setting member. I n this embodiment the crown wheel is preferably coupled to the dose

setting member via an extruded gear wheel adapted to rotate along with the dose setting

member about the rotational axis of the dose setting member during dose setting. The

extruded gear wheel engages the crown wheel which is thereby caused to rotate about a

rotational axis being non-parallel to the rotational axis of the dose setting member. The

rotational axis of the crown wheel may advantageously be arranged at least substantially

perpendicularly to the rotational axis of the dose setting member. The crown wheel may



further be operationally connected to a gear wheel in such a manner that when the crown

wheel is rotated, the gear wheel is caused to move axially along the piston rod in such a

manner that when the desired dose has been set and the injection button is subsequently

pushed, the gear wheel will move the piston rod in an axial direction, thereby causing the set

dose to be injected from the injection device.

According to a second aspect of the invention the above and other objects are fulfilled by

providing an injection device comprising:

- a housing,

- a dose setting member being operable to set a dose by rotating said dose setting

member relatively to the housing, about a rotational axis,

- a piston rod adapted to cause a set dose to be injected from the injection device,

- an injection button adapted to perform an axial movement, and operable to cooperate

with the piston rod in injecting a set dose in such a manner that when the injection

button is operated a set dose is caused to be injected by the piston rod,

- a gearing arrangement providing a gearing ratio between an axial movement of the

injection button and an axial movement of the piston rod, said gearing arrangement

comprising a driving spindle operationally coupled to the injection button and to the

piston rod, the driving spindle being provided with a threaded portion having a first

pitch and the piston rod being provided with a threaded portion having a second

pitch, wherein the gearing is provided by the threaded portions, the gearing ratio

corresponding to the ratio between the first and the second pitch,

wherein the gearing arrangement, during setting of a dose, is prevented from rotating along

with the dose setting member about the rotational axis.

I t should be noted that a person skilled in the art would readily recognise that any feature

described in combination with the first aspect of the invention may also be combined with the

second aspect of the invention, and vice versa.

Thus, according to the second aspect, the injection device comprises a driving spindle

operationally coupled to the injection button and to the piston rod. The driving spindle is

provided with a threaded portion having a first pitch and the piston rod is provided with a



threaded portion having a second pitch, and the gearing is provided by the threaded portions,

the gearing ratio corresponding to the ratio between the first and the second pitch.

Accordingly, the driving spindle forms part of the gearing arrangement.

According to the second aspect of the invention the gearing arrangement is also prevented

from rotating along with the dose setting member about the rotational axis of the dose

setting member during dose setting. This has already been described in detail above with

reference to the first aspect of the invention. I n particular, according to the second aspects of

the invention, the driving spindle is prevented from rotating along with the dose setting

member during dose setting. Thus, the space accommodated for the gearing arrangement

inside the housing can be considerably reduced as described above.

I n some prior art injection devices comprising a driving spindle, the driving spindle is

arranged coaxially with the piston rod. Thereby the cross sectional area of the injection

device becomes relatively large, and the cross section will normally be at least substantially

circular. Alternatively, the driving spindle and the piston rod may be arranged in parallel, in

which case the driving spindle would have to rotate about the rotational axis of the dose

setting member, thereby defining a circle with a radius defined by the distance between the

driving spindle and the piston rod. According to the second aspect of the invention the driving

spindle may define a longitudinal axis being arranged at least substantially parallel to the

rotational axis of the dose setting member, and it may be rotatable about its own axis.

Thereby it is possible to allow the injection device to be relatively flat, and the advantages

described above are thereby achieved.

BRIEF DESCRIPTION OF THE DRAWINGS

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

which

Figs. 1-5 illustrate an injection device according to a first embodiment of the invention,

Figs. 6-10 illustrate an injection device according to a second embodiment of the invention,

and

Figs. 11-15 illustrate an injection device according to a third embodiment of the invention.



DETAILED DESCRIPTION OF THE DRAWINGS

Figs. 1-5 illustrate an injection device 1 according to a first embodiment of the invention. Fig.

1 is a perspective view of the injection device 1 . The injection device 1 comprises a housing

2, a cartridge 3 containing a drug to be injected, a dose setting member 4 and an injection

button 5 . At a distal end 6 of the cartridge 3 it is possible to attach a needle in order to allow

the drug of the cartridge 3 to be injected subcutaneously.

The operation of the injection device 1 shown in Fig. 1 will now be described with reference

to Figs. 2-5.

Fig. 2 shows selected parts of the injection device 1, the selected parts being essential for

describing the operation of the injection device 1 . Additional parts, such as the housing,

which are not essential for describing the operation of the injection device 1 have been

omitted for the sake of clarity.

The injection device 1 of Fig. 2 comprises a dose setting member 4 connected to a dose rod 7

and to an extruded gear wheel 8 . The dose setting member 4, the dose rod 7 and the

extruded gear wheel 8 perform a rotational movement about a common rotational axis during

dose setting. The rotational axis is defined by the dose rod 7 .

The extruded gear wheel 8 engages a crown wheel 9 . Thus, when the extruded gear wheel 8

rotates during dose setting, the crown wheel 9 is also caused to rotate. However, the crown

wheel 9 rotates about a rotational axis which is arranged substantially perpendicular to the

rotational axis of the dose setting member 4 . The crown wheel 9 is operationally coupled to a

first gear wheel 26 in such a manner that the first gear wheel 26 rotates coaxially along with

the crown wheel 9 during dose setting. The first gear wheel 26 is further coupled to a piston

rod 10 by means of a set of teeth on the first gear wheel 26 engaging a track 11 on the

piston rod 10. Thereby, when the crown wheel 9 and the first gear wheel 26 are rotated

during dose setting, the gear arrangement comprising the crown wheel 9, the first gear wheel

26 and a second gear wheel 12 positioned between the crown wheel 9 and the first gear

wheel 26 is moved axially relatively to the piston rod 10 due to the connection between the

first gear wheel 26 and the piston rod 10. The second gear wheel 12 is provided with a set of

teeth 13 which engage a track on a first rack 14 which is substantially fixed relatively to the

housing (not shown), and with a track on a second rack 15 which is movable relatively to the

housing, but fixed to the injection button 5 . As a result, the injection button 5 is moved

axially in a proximal direction, i.e. away from the housing, as the gearing arrangement is

moved axially. As the second gear wheel 12 moves axially, the peripheral velocity at the

point where the second gear wheel 12 engages the first rack 14 will be substantially 0, while



the peripheral velocity at the point where the second gear wheel 12 engages the second rack

15 will be substantially twice the axial velocity of the second gear wheel 12.

I n Fig. 2 the injection device 1 is in a position in which it is ready for setting a dose. Thus,

the injection button 5 is in a position which is as close t o the housing as possible.

Furthermore, the piston rod 10 is relatively close t o the gearing arrangement, indicating that

a full cartridge has recently been inserted in the injection device 1 .

Fig. 3 shows the injection device 1 of Figs. 1 and 2 in a position in which a desired dose has

been set but not yet injected. Comparing Fig. 3 to Fig. 2 it is, thus, clear that the injection

button 5 has been moved outwards and the gearing arrangement has been moved axially

relatively to the first rack 14, and thereby relatively to the housing, and relatively to the

piston rod 10. When the set dose is t o be injected, the user pushes the injection button 5 in a

distal direction, i.e. towards the housing. Due t o the engagement between the track of the

second rack 15 and the teeth 13 of the second gear wheel 12, the gearing arrangement will

also be moved in a distal direction. However, due to the engagement between the teeth 13 of

the second gear wheel 12 and the track of the first rack 14, the second gear wheel 12 is

caused to rotate during this axial movement. Accordingly, the distance travelled by the

gearing arrangement will be shorter than the distance travelled by the injection button 5,

thereby providing a gearing. Due t o the engagement between the first gear wheel (not

visible) and the track 11 on the piston rod 10, and due to the fact that the first gear wheel is

prevented from rotating during injection, the piston rod 10 is caused t o move along with the

gearing arrangement, thereby causing the set dose t o be expelled from the cartridge.

Fig. 4 shows the injection button 1 of Figs. 1-3 in a position where a set dose has just been

injected. Thus, in Fig. 4 the injection button 5 and the gearing arrangement are in the same

positions as in Fig. 2 . However, the piston rod 10 has been moved axially in a distal direction

as compared to the position of the piston rod 10 in Fig. 2, thereby indicating that a dose has

been injected from the cartridge.

Fig. 5 is an exploded view of the injection device 1 of Figs. 1-4. For clarity, only the parts

shown in Figs. 2-4 are shown in Fig. 5, the remaining parts having been omitted.

Since the first gear wheel 26 and the second gear wheel 12 do not rotate along with the dose

setting member 4 during dose setting, the injection device 1 is compact as compared to prior

art injection devices having a gearing arrangement.

Figs. 6-10 illustrate an injection device 1 according to a second embodiment of the invention.

Fig. 6 is a perspective view of the injection device 1 . The injection device 1 comprises a



housing 2, a cartridge 3 containing a drug to be injected, a dose setting member 4 and an

injection button 5 . At a distal end 6 of the cartridge 3 it is possible to attach a needle in order

to allow the drug of the cartridge 3 to be injected subcutaneously.

The operation of the injection device 1 shown in Fig. 6 will now be described with reference

to Figs. 7-10.

Fig. 7 shows selected parts of the injection device 1, the selected parts being essential for

describing the operation of the injection device 1 . Additional parts, such as the housing,

which are not essential for describing the operation of the injection device 1 have been

omitted for the sake of clarity.

The injection device 1 shown in Fig. 7 comprises a dose setting member 4 connected to a

dose rod 7 via a key and groove connection. Arranged in parallel with the dose rod 7, and

operatively connected to the dose setting member 4 via the dose rod 7, is a spindle rod 16

having an outer thread 17. A spindle nut 18 has an inner thread (not shown) which is

adapted to mate with the outer thread 17 of the spindle rod 16. The spindle nut 18 engages

an extruded gear wheel 8 via a third gear wheel 19. The spindle nut 18 and the third gear

wheel 19 form part of the same item, and are therefore fixed to each other. Also attached to

the spindle rod 16 is a fourth gear wheel 20 which is axially locked relatively to the housing

(not shown). The fourth gear wheel 20 engages a driving nut 21 coupled to a piston rod 10.

When a dose is set the dose setting member 4 is rotated, thereby rotating the dose rod 7 and

the extruded gear wheel 8 . Due t o the engagement between the extruded gear wheel 8 and

the third gear wheel 19, the spindle nut 18 is also caused t o rotate. Due t o the mating

threads of the spindle nut 18 and the spindle rod 16, the spindle nut 18 travels axially along

the spindle rod 16 in a proximal direction. The spindle nut 18 is connected to the injection

button 5 via a block (not visible) in such a manner that the axial movement of the spindle nut

18 causes a corresponding axial movement of the injection button 5 . The spindle nut 18 is

axially locked to the injection button 5 via the block (not visible). Thus, the injection button 5

is moved away from the housing.

I n Fig. 7 the injection device 1 is shown in a position in which it is ready for setting a desired

dose. Thus, the injection button 5 is positioned as close as possible to the housing.

Fig. 8 shows the injection device 1 of Figs. 6 and 7 in a position where a desired dose has

been set, but not yet injected. Thus, the spindle nut (not visible) has travelled a distance

along the spindle rod 16, and the injection button 5 has been moved away from the housing.



When the set dose is t o be injected, a user pushes the injection button 5 in a distal direction,

i.e. towards the housing. Thereby the spindle nut (not visible) is also pushed in a distal

direction. The spindle nut is now locked against rotation in the following manner. When the

injection button 5 is pushed, a set of teeth on an item arranged in the interior of the injection

button 5 are moved into engagement with a mating set of teeth arranged on the dose rod 7 .

This rotationally locks the dose rod 7, and thereby the extruded gear wheel 8 . Since the third

gear wheel 19 is engaging the extruded gear wheel 8, and since the third gear wheel 19 is

connected to the spindle nut as described above, the spindle nut is thereby also rotationally

locked. Accordingly, the mating threads of the spindle nut and the spindle rod 16 forces the

spindle rod 16 t o rotate. Due t o the engagement between the fourth gear wheel 20 and the

driving nut 21, the driving nut 21 is also caused to rotate. The driving nut 21 is connected to

the piston rod 10 via an inner thread on the driving nut 21 and an outer thread on the piston

rod 10. The piston rod 10 is locked against rotation by means of a locking member 26, and

the rotation of the driving nut 21 therefore forces the piston rod 10 axially in a distal

direction, thereby causing the set dose t o be expelled from the cartridge. The pitch of the

thread 17 on the spindle rod 16 is larger than the pitch of the thread on the piston rod 10.

Thereby a gearing is provided between the axial movement of the injection button 5 and the

axial movement of the piston rod 10.

Fig. 9 shows the injection device 1 of Figs. 6-8 in a position where a dose has just been

injected. Thus, the injection button 5 and the spindle nut 18 are positioned in the same

manner as in Fig. 7 . However, the piston rod 10 has been moved in a distal direction,

indicating that a dose has been injected.

Fig. 10 is an exploded view of the injection device 1 of Figs. 6-9. For clarity, only the parts

shown in Figs. 7-9 are shown in Fig. 10, the remaining parts having been omitted.

Since the spindle rod 16 is arranged in parallel to the dose rod 7, and since it does not rotate

along with the dose setting member 4 during setting of a dose, the total size of the injection

device 1 can be reduced as compared to the size of prior art injection devices having a

gearing arrangement.

Figs. 11-15 illustrate an injection device 1 according to a third embodiment of the invention.

Fig. 11 is a perspective view of the injection device 1 . The injection device 1 comprises a

housing 2, a cartridge 3 containing a drug to be injected, a dose setting member 4 and an

injection button 5 . At a distal end 6 of the cartridge 3 it is possible to attach a needle in order

to allow the drug of the cartridge 3 to be injected subcutaneously.



The operation of the injection device 1 shown in Fig. 11 will now be described with reference

to Figs. 12-15.

Fig. 12 shows selected parts of the injection device 1, the selected parts being essential for

describing the operation of the injection device 1 . Additional parts, such as the housing,

which are not essential for describing the operation of the injection device 1 have been

omitted for the sake of clarity.

The injection device 1 of Fig. 12 comprises a dose setting member 4 connected to a dose rod

7 via a key and groove connection. The dose rod 7 has an outer thread which mates with an

inner thread of a piston rod 10. A fifth gear wheel 22 is connected to the dose rod 7 via a

slide 23. The fifth gear wheel 22 is provided with a set of teeth 24 engaging a track on a first

rack 14 which is substantially fixed relatively to the housing, and a track on a second rack 15

which is movable relatively to the housing and fixed relatively to the injection button 5 .

When a dose is t o be set, the dose setting member 4 is rotated, and thereby the dose rod 7

is also rotated. Due to the mating threads of the dose rod 7 and the piston rod 10, the dose

rod 7 moves along the piston rod 10. Thereby the injection button 5 is caused t o be moved in

a proximal direction in the following manner. The centre of the fifth gear wheel 22 is

connected to and axially locked to the dose rod 7 via slide 23. The peripheral velocity of the

fifth gear wheel 22 at the point where it engages the first rack is approximately 0, and the

peripheral velocity of the fifth gear wheel 22 at the point where it engages the second rack

15 is approximately twice the axial velocity of the fifth gear wheel 22. Thereby the injection

button 5 is moved a distance which is approximately twice the distance travelled by the fifth

gear wheel 22.

In Fig. 12 the injection device 1 is shown in a position in which it is ready for setting a

desired dose. Thus, the injection button 5 is positioned as close as possible to the housing.

Fig. 13 shows the injection device 1 of Figs. 11 and 12 in a position where a desired dose has

been set, but not yet injected. Thus, the injection button 5 has been moved away from the

housing.

When the set dose is to be injected, the user pushes the injection button 5 in a distal

direction. Due t o the engagement between the track on the second rack 15 and the teeth 24

of the fifth gear wheel 22, this causes the fifth gear wheel 22 t o rotate and move axially. The

centre of the fifth gear wheel 22 is coupled to the dose rod 7 as described above, and the

dose rod 7 is prevented from rotating during injection of a set dose, because moving the

injection button 5 causes the dose setting member 4 to be locked to the housing 2 due to



engagement between mating teeth. The axial movement of the fifth gear wheel 22 causes

the dose rod 7 to move axially. The axial movement of the dose rod 7 causes the piston rod

10 to move axially in a distal direction, thereby causing the set dose to be expelled from the

cartridge.

Fig. 14 shows the injection device 1 of Figs. 11-13 in a position where a set dose has just

been injected. Thus, the positions of the fifth gear wheel 22 and the injection button 5 are

identical to their positions in Fig. 12. However, the piston rod 10 has been moved axially in a

distal direction, indicating that a dose has been injected from the cartridge.

Fig. 15 is an exploded view of the injection device 1 of Figs. 11-14. For clarity, only the parts

shown in Figs. 11-14 are shown in Fig. 15, the remaining parts having been omitted. In Fig.

15 the outer thread 25 on the dose rod 7 is visible.

Since the fifth gear wheel 22 does not rotate along with the dose setting member 4 during

dose setting, it is possible to reduce the total size of the injection device 1 as compared to

prior art injection devices having a gearing arrangement. The injection device 1 may, e.g., be

made more flat, or additional electronics, including a display screen, a battery, etc., may be

positioned in the injection device 1 without increasing the outer dimensions.



CLAIMS

1 . An injection device comprising:

- a housing,

- a dose setting member being operable to set a dose by rotating said dose setting

member relatively to the housing, about a rotational axis,

- a piston rod adapted to cause a set dose to be injected from the injection device,

- an injection button adapted to perform an axial movement, and operable to cooperate

with the piston rod in injecting a set dose in such a manner that when the injection

button is operated a set dose is caused to be injected by the piston rod,

- a gearing arrangement comprising at least one gear wheel, the gearing arrangement

providing a gearing ratio between an axial movement of the injection button and an

axial movement of the piston rod,

wherein the gearing arrangement, during setting of a dose, is prevented from rotating along

with the dose setting member about the rotational axis, and wherein at least one of the gear

wheel(s) has a rotational axis which is non-parallel to the rotational axis of the dose setting

member.

2 . An injection device according to claim 1, further comprising a dose rod being at least

substantially rotationally locked to the dose setting member, wherein the gearing

arrangement is at least substantially axially fixed to the dose rod in such a manner that the

dose rod and the gearing arrangement may perform a relative rotational movement.

3 . An injection device according to claim 1 or 2, wherein at least one of the gear wheel(s) has

a rotational axis being at least substantially perpendicular to the rotational axis of the dose

setting member.

4 . An injection device according to claim 3, further comprising a crown wheel being

operationally coupled to the dose setting member in such a manner that the crown wheel is

caused to perform a rotational movement when the dose setting member is operated, said

rotational movement being performed about a rotational axis which is non-parallel to the

rotational axis of the dose setting member.



5 . An injection device comprising:

- a housing,

- a dose setting member being operable to set a dose by rotating said dose setting

member relatively to the housing, about a rotational axis,

- a piston rod adapted to cause a set dose to be injected from the injection device,

- an injection button adapted to perform an axial movement, and operable to cooperate

with the piston rod in injecting a set dose in such a manner that when the injection

button is operated a set dose is caused to be injected by the piston rod,

- a gearing arrangement providing a gearing ratio between an axial movement of the

injection button and an axial movement of the piston rod, said gearing arrangement

comprising a driving spindle operationally coupled to the injection button and to the

piston rod, the driving spindle being provided with a threaded portion having a first

pitch and the piston rod being provided with a threaded portion having a second

pitch, wherein the gearing is provided by the threaded portions, the gearing ratio

corresponding to the ratio between the first and the second pitch,

wherein the gearing arrangement, during setting of a dose, is prevented from rotating along

with the dose setting member about the rotational axis.

6 . An injection device according to claim 5, wherein the driving spindle defines a longitudinal

axis being arranged at least substantially parallel to the rotational axis of the dose setting

member.
































	front-page
	description
	claims
	drawings

