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(54) Title: INJECTION DEVICE HAVING MODE DEFINING ELEMENTS

(57) Abstract: An injection device (1) for injecting pre-
determined doses of liquid drug is disclosed. The injec-
tion device (1) comprises a dose setting mechanism and
an injection mechanism. A torsion spring (12) is connect-
ed to the dose setting mechanism and to the injection
mechanism in such a manner that energy is stored in the
torsion spring (12) during dose setting, and the energy is
released during injection, the stored energy being used
for causing the set dose to be injected. A first mode
defining element (8) and a second mode defining element
(9) are angularly movable relative to each other in re-
sponse to operation of the dose setting mechanism. They
are also axially movable relative to each other between a
first position in which the dose setting mechanism can be
operated to set a dose and a second position in which the
injection mechanism can be operated to inject a set dose.
The mode defining elements (8, 9) are shaped in such a
manner that mutual axial movements between the first
position and the second position are only possible at a
limited number of mutual angular positions, said angular
positions each corresponding to setting of a predeter-
mined dose of liquid drug. Thereby the risk of setting
and/or injecting an incorrect dose is considerably re-
duced. Furthermore, the torsion spring (12) ensures easy
operability for persons having poor dexterity or low fin-
ger strength.
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INJECTION DEVICE HAVING MODE DEFINING ELEMENTS

FIELD OF THE INVENTION

The present invention relates to an injection device for injecting predetermined doses of
liquid drug, such as for injecting doses of a single fixed amount of drug, or for injecting
doses of a limited number of different amounts of drug. More particularly, the present
invention relates to an injection device which is driven by means of energy stored in a
spring member, and in which it can easily be ensured that a correct dose is set and that
the set dose is completely injected. The injection device of the present invention is
particularly suitable for self-injection by the user of a liquid drug, e.g. insulin for treating

diabetes.

BACKGROUND OF THE INVENTION

WO 02/30495 discloses a pen delivery device and procedure for administering
parathyroid hormone. The device allows for injection of a single predetermined dose.
The procedure is a three-step method using visual indicators to set the injectable dose
delivery. A dose knob is rotated from a first position to a second position. At the second
position it is possible to move the dose knob axially, thereby switching the device to a
state where it is possible to set a dose. This is done by rotating the dose knob to a third
position corresponding to setting a predetermined dose. It is not possible to rotate the
dose knob beyond the third position, thereby setting a dose which exceeds the
predetermined dose. From the third position it is possible to move the dose knob axially
in an opposite direction. This axial movement causes the set dose to be injected. The
user has to manually push the dose knob in order to cause the set dose to be expelled.
This is particularly a disadvantage for people with poor dexterity or low finger strength,

such as elderly people.
SUMMARY OF THE INVENTION
It is an object of the invention to provide an injection device which is easy to use for

people with poor dexterity or low finger strength, and in which the risk of setting and/or

injecting an incorrect dose is minimised.
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According to the invention the above and other objects are fulfilled by providing an
injection device for injecting predetermined doses of liquid drug, the injection device

comprising:

— a dose setting mechanism being operable to set a predetermined dose,

— an injection mechanism being operable to cause a set dose to be injected by the

injection device,

— a torsion spring being connected to the dose setting mechanism in such a manner
that operation of the dose setting mechanism causes energy to be stored in the
torsion spring and the torsion spring being connected to the injection mechanism
in such a manner that operation of the injection mechanism causes energy which
has previously been stored in the torsion spring to be released, the released

energy being used for causing the set dose to be injected,

— a first mode defining element and a second mode defining element being
angularly movable relative to each other in response to operation of the dose
setting mechanism, and being axially movable relative to each other between a
first position in which the dose setting mechanism can be operated to set a dose
and a second position in which the injection mechanism can be operated to inject

a set dose,

wherein the mode defining elements are shaped in such a manner that mutual axial
movements between the first position and the second position are only possible at a
limited number of mutual angular positions, said angular positions each corresponding to

setting of a predetermined dose of liquid drug.

The injection device is adapted to inject predetermined doses of liquid drug. In the
present context the term ‘predetermined dose’ should be interpreted to mean that only
doses of a single specific amount of drug or, alternatively, a few discrete amounts of
drug, can be set and injected by the injection device. This is opposed to a situation
where a variable dose or a large number of discrete amounts according to the immediate
requirements of the user can be set and injected. Thus, each time a dose is set by the
injection device of the invention, a specific, predefined dose is set, i.e. the user can not
choose which dose to set for the individual injection. However, this does not rule out

that the amount of the predetermined dose can be adjusted, e.g. initially, to match the
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requirements of a specific user. But once the predetermined dose is set, the same dose
will be set and injected each time the injection device is operated. Furthermore, the

possibility of a priming function is also not ruled out.

The injection device of the invention is particularly suitable for repetitive injection, most
particularly self-injection, of a liquid drug. One example of such a drug is insulin for
treating diabetes. Other examples include, but are not limited to, human growth
hormone (HGH) or a fluid pharmaceutical formulation comprising a glucagon-like peptide
(GLP) compound used for treating type II diabetes, such as a GLP-1 compound or a GLP-

2 compound.

As used herein, the term ‘drug’ is meant to encompass any drug-containing flowable
medicine capable of being passed through a delivery means such as a hollow needle in a
controlled manner, such as a liquid, solution, gel or fine suspension. Representative
drugs includes pharmaceuticals such as peptides, proteins (e.g. insulin, insulin analogues
and C-peptide), and hormones, biologically derived or active agents, hormonal and gene
based agents, nutritional formulas and other substances in both solid (dispensed) or
liquid form.

The dose setting mechanism is operable to set a predetermined dose. Thus, when the
dose setting mechanism is operated the result is that the predetermined dose is set, i.e.
the injection device is made ready to inject a dose of the specific, predetermined
amount. The dose setting mechanism may advantageously comprise a dose knob which

it may preferably be necessary to dial or rotate in order to set the dose.

The injection mechanism is operable to cause a set dose to be injected. Thus, when a
predetermined dose has been set by means of the dose setting mechanism, the injection
mechanism can be operated, thereby causing the set dose to be injected by the injection
device. The injection mechanism may preferably comprise an injection button or similar
means which can be pressed by the user in order to activate the injection mechanism.
The injection mechanism may further comprise a piston rod arranged in abutment with a
piston arranged in an interior part of a cartridge containing the liquid drug, in such a
manner that movement of the piston rod in an axial direction causes corresponding axial
movement of the piston, thereby causing an amount of liquid drug corresponding to the
predetermined dose to be expelled from the cartridge, preferably via an injection needle

arranged in fluid connection with the interior part of the cartridge.
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A torsion spring is connected to the dose setting mechanism as well as to the injection
mechanism. Thus, during setting of a dose the torsion spring is tensioned by the dose
setting mechanism, and thereby energy is stored in the torsion spring. This may
advantageously be done in a rotating movement, e.g. by rotating a dose knob being
connected to the torsion spring. When the injection mechanism is subsequently operated
in order to inject the set dose, the energy stored in the torsion spring is released. The
released energy is used for causing the set dose to be injected. This may, e.g., be
obtained by allowing the released energy to drive a piston rod in a distal direction. The
energy may, e.g., be released by removing a blocking which is arranged to maintain the
torsion spring in a tensed state until it is desired to inject the set dose, and the user

therefore operates the injection mechanism.

The injection device comprises a first mode defining element and a second mode
defining element. The mode defining elements are angularly movable relative to each
other in response to operation of the dose setting mechanism. Thus, when the dose
setting mechanism is operated to set a predetermined dose, the mode defining elements
are caused to perform an angular movement relative to each other. This may
advantageously be obtained by allowing one of the mode defining elements to move
along with a dose knob in a rotating movement, while the other mode defining element
remains rotationally fixed relative to a housing of the injection device. As an alternative,
both mode defining elements may be caused to move angularly, either in opposite
directions or in the same direction. It should, however, be noted that in the latter case
the angle moved by the first mode defining element must differ from the angle moved
by the second mode defining element in order to obtain a mutual angular movement

between the mode defining elements.

The mode defining elements are further axially movable relative to each other between a
first position and a second position. In the first position the dose setting mechanism can
be operated to set a dose, and in the second position the injection mechanism can be
operated to inject a set dose. Accordingly, the first position may be seen as defining a
‘dose setting mode’ and the second position may be seen as defining an ‘injection mode’,

hence the term ‘mode defining elements’.

The mode defining elements are shaped in such a manner that mutual axial movements
between the first position and the second position are only possible at a limited number
of mutual angular positions. Each of these angular positions corresponds to setting of a

predetermined dose of liquid drug. It should be noted that one of the angular positions
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could advantageously correspond to ‘zero dose’, in which case it may be desirable to
move the mode defining elements to the first position in order to be able to set a dose to

be injected. This will be described further below.

Thus, the mode defining elements are not arbitrarily movable between the first position
and the second position. When the mode defining elements are in the first position, i.e.
during dose setting, and a user has started operating the dose setting mechanism in
order to set a dose, it is not possible to move the mode defining elements into the
second position unless the mutual angular position of the mode defining elements
corresponds to a predetermined dose. This is because the mode defining elements are
angularly movable relative to each other in response to operation of the dose setting
mechanism, and therefore the mode defining elements will be moved away from a
position in which they are allowed to perform mutual axial movements when the dose
setting mechanism is operated. Thereby it is not possible to move the injection device
into ‘injection mode’ until a correct dose of liquid drug has been set, and injection of an

incorrect dose is therefore prevented.

Similarly, during injection of a previously set dose, it is not possible to move the mode
defining elements into the first position until the mutual angular position of the mode
defining elements corresponds to a predetermined dose. This predetermined dose may
advantageously be ‘zero dose’, corresponding to the entire previously set dose having
been injected. Accordingly, it can be ensured that a correct dose is not only set, but also

injected.

The mode defining elements may be automatically returned to the first position when an
injection has been completed. This may, e.g., be obtained by means of a spring force,
e.g. originating from the torsion spring or from a separate spring member in which

energy is stored during injection.

The mode defining elements may be shaped in such a manner that mutual axial
movements between the first position and the second position are only possible at two
mutual angular positions, one of said angular positions corresponding to setting of a
predetermined non-zero dose of liquid drug, and the other of said angular positions
corresponding to zero dose. According to this embodiment it is only possible to move the
mode defining elements between the first position and the second position when no dose
has yet been set (or a previously set dose has been completely injected) and when a

predetermined fixed dose has been set.
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In this case the injection device may preferably be operated in the following manner.
Initially the mode defining elements are in an angular position corresponding to zero
dose, and it is therefore possible to move the mode defining elements axially between
the first position and the second position. When it is desired to set and inject a dose of
liquid drug, the user moves the mode defining element into the first position. Thereby it
is possible to operate the dose setting mechanism to set a dose. The user then starts to
operate the dose setting mechanism. In doing so the mode defining elements are moved
angularly relative to each other, and they are thereby moved away from the position in
which axial movements are allowed. Accordingly, it is no longer possible to move the
mode defining elements to the second position during dose setting. However, it may still
be possible to cancel the dose, i.e. return to the zero dose position where it will be

possible to move the mode defining elements back to the second position.

The dose setting mechanism is operated until the predetermined fixed dose has been
set. At this point the mode defining elements are once again in a mutual angular position
in which it is possible to move the mode defining elements axially between the first
position and the second position. Operating the dose setting mechanism in this manner
further causes energy to be stored in the torsion spring. When the user is ready to inject
the dose, the mode defining elements are moved axially to the second position where it
is possible to operate the injection mechanism to inject the set dose, and the injection
mechanism is operated. It could be envisaged that these steps are performed
simultaneously in the sense that operating the injection mechanism initially causes the
mode defining elements to be moved axially to the second position, and subsequently
releases the energy stored in the torsion spring. Preferably, the torsion spring is pre-
biased in the sense that when the injection has been completed energy is still stored in
the torsion spring, i.e. the torsion spring is still tensed. Thereby it can be ensured that
sufficient energy is released during injection to cause the predetermined dose of drug to

be injected completely.

Operating the injection mechanism causes the energy stored in the torsion spring during
dose setting to be released. The released energy is used for driving one or more parts of
the injection mechanism in such a manner that an amount of drug corresponding to the

predetermined dose is injected by the injection device.

During injection the 'set dose’ may be regarded as ‘decreasing’ from the predetermined
fixed dose to ‘zero dose’, corresponding to the complete dose having been injected.

Accordingly, when the injection is commenced the mode defining elements are moved
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angularly relative to each other, and they are thereby moved away from the angular
position in which they can be moved axially between the first position and the second
position. Thus, during injection it is not possible to move the mode defining elements
axially back to the first position. Thereby it is not possible to adjust the dose during

injection, and injection of a correct dose is thereby ensured.

The first mode defining element and the second mode defining element may be
angularly movable relative to each other in response to operation of the injection

mechanism.

The first mode defining element may be provided with a protruding part, and the second
mode defining element may be provided with a limited number of angularly distributed
recesses, each recess being shaped and sized to allow the protruding part of the first
mode defining element to pass, thereby allowing mutual axial movements of the first
mode defining element and the second mode defining element only when the angular
position of the protruding part corresponds to the angular position of one of said

recesses.

The mode defining elements may further be adapted to be moved to a third mutual axial
position, and mutual angular movements between the mode defining elements may be
prevented when the mode defining elements are positioned in the third axial position.
Since mutual angular movements between the mode defining elements are prevented in
the third axial position, dose setting as well as injection is also prevented when the
mode defining elements are in the third position. Thus, the third axial position may be
regarded as a ‘pause position” which may advantageously be used during injection of a
dose. In spring driven injection devices it is normally not possible for the user to pause
the injection simply by stopping operation of the injection mechanism, because once the
energy is released from the spring, it will cause the set dose to be injected. However,
according to this embodiment of the invention the user has the possibility of temporarily
stopping the injection by moving the mode defining elements axially into the third
position, thereby preventing further angular movement of the mode defining elements
relative to each other, and causing the injection to stop. When it is desired to continue
the injection, the mode defining elements are returned to the second position, and the
injection is resumed. It may be desirable to pause an injection in order to control the
rate of the injection, e.g. due to pain arising from tension occurring when the liquid drug

is injected subcutaneously.
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As an alternative, the mode defining elements may be movable into a third mutual axial
position in which it is still possible for them to perform mutual angular movements. In
this case dose setting is possible when the mode defining elements are in the first
position, injection is initiated when the mode defining elements are in the second
position, and when the user no longer pushes the injection button the mode defining

elements may be moved to the third position in which the injection is completed.

Mating sets of teeth may be formed on the first mode defining element and the second
mode defining element, and said mating sets of teeth may engage when the mode
defining elements are in the third axial position. In this case the mating sets of teeth
prevent mutual angular movements of the first mode defining element and the second
mode defining element. Alternatively, this may be obtained in another suitable way, e.qg.
by means of other mating elements, such as a spline connection or a key/keyway
connection, or by means of a locking mechanism interlocking the first mode defining

element and the second mode defining element.

The third axial position may be arranged between the first axial position and the second
axial position. According to this embodiment the first position and the second position
define extremes of the possible axial movement of the mode defining elements. In this
case the injection device may preferably be operated in the following manner. During
dose setting the mode defining elements are in the first position, and they are moved to
the second position when it is desired to inject a set dose, as described above. If it is
desired to pause the injection, the mode defining elements are moved back in a direction
towards the first position. However, since the mode defining elements have been moved
angularly away from a position in which it is possible to move them axially into the first
position, this movement is stopped before the first position is reached. This stop position
may advantageously be the third position. The injection mechanism may advantageously
be designed in such a manner that pressing an injection button causes the mode
defining elements to remain in the second position, and releasing a pressure on the
injection button causes the mode defining elements to move backwards to the third

position. Such a design makes it very easy for the user to operate the injection device.

According to one embodiment it may not be possible to operate the dose setting
mechanism to set a dose when the mode defining elements are in the third axial
position. Thereby it is prevented that the dose is adjusted during a pause in the

injection, and the risk of injecting an incorrect dose is reduced even further.
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Movement of the mode defining elements from the third axial position to the first axial
position may only be possible when a previously set dose has been completely injected.
As described above, it is thereby prevented that the mode defining elements can be
moved into a position where it is possible to adjust the dose during a pause in the
injection, and it can thereby be ensured that the predetermined dose which has been set

is also the dose which is subsequently injected.

The mode defining elements may be arranged to return automatically to the first
position upon completion of an injection. This may advantageously be obtained by
means of mechanical biasing means, such as a spring member arranged to bias the
mode defining elements towards the first position. The spring member may, e.g., be the
torsion spring. Alternatively, it may be a separate spring member, e.g. arranged in such
a manner that energy is stored in the separate spring member during injection of a
dose, the stored energy being released when the injection has been completed and the

mode defining elements are once again allowed to move into the first position.

In a specific embodiment of the invention the user is able to pre-define the size of the
predetermined dose, i.e. to calibrate the injection device such that a specific selected
dose out of a small number, e.g. two to five, of different doses is being set each time the
dose setting mechanism is operated. In this case, the injection device is provided with
adjustment means, e.g. in the form of a rotatable adjustment ring, capable of being
manipulated in such a manner that the user, or his/her doctor, can easily change from

one predetermined dose size to another.

The adjustment means may comprise a position defining geometry adapted to be
positioned such as to define the mutual angular positions of the first and the second
mode defining elements at which the first and the second mode defining elements are
able to perform relative axial movements. This may be realised by variably limiting the
possible mutual angular movements of the first and the second mode defining elements.
The adjustment means may constitute a part of or the entire second mode defining
element in which case the position defining geometry may limit the angular movement
of the first mode defining element relative to the adjustment means. In case the
adjustment means constitutes a part of the second mode defining element the position
defining geometry may be adapted to define the mutual angular positions of the first and
the second mode defining elements at which the first and the second mode defining
elements are able to perform relative axial movements only when taking up certain

positions relative to another part of the second mode defining element.
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BRIEF DESCRIPTION OF THE DRAWINGS

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

drawings in which

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

invention,

Fig. 2 is a perspective view of selected parts of the injection device of Fig. 1,

Fig. 3 is a cross sectional view of the injection device of Fig. 1,

Figs. 4-7 show mode defining elements of the injection device of Fig. 1 in various

positions during operation of the injection device,

Fig. 8 is a perspective view of an injection device according to another embodiment of
the invention having adjustment means for pre-defining the size of the predetermined

dose,

Figs. 9a and 9b show different views of an adjustment ring of the injection device of Fig.
8,

Fig. 10 is a perspective view of the proximal end of the injection device of Fig. 8 with

certain components removed, and

Fig. 11 is a perspective view of the first mode defining element of the injection device of
Fig. 8.

DESCRIPTION OF EXEMPLARY EMBODIMENTS

Fig. 1 is a perspective view of an injection device 1 according to an embodiment of the
invention. The injection device 1 comprises a housing 2 and a cartridge holding part 3
holding a cartridge 4 containing liquid drug. At a distal end of the cartridge holding part
3 a threaded portion 5 is arranged which can be used for attaching an injection needle to
the injection device 1. The injection device 1 further comprises a dose knob 6 and an

injection button 7, both arranged at a proximal end of the injection device 1. In order to
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set a dose, the dose knob 6 must be rotated, and in order to inject a set dose, the

injection button 7 must be pressed in a distal direction, i.e. towards the housing 2.

Fig. 2 is a perspective view of selected parts of the injection device 1 of Fig. 1. More
particularly, the dose knob and the injection button have been removed in order to allow

the parts arranged underneath the dose knob and the injection button to be seen.

In Fig. 2 it can be seen that the injection device 1 comprises a first mode defining
element 8 and a second mode defining element 9. The first mode defining element 8 is
provided with a protruding part 10, and the second mode defining element 9 is provided
with two recesses 11. In Fig. 2 the protruding part 10 is arranged at an angular position
corresponding to the angular position of one of the recesses 11. The mode defining
elements 8, 9 are rotationally movable relative to each other. Accordingly, the mode
defining elements 8, 9 may be moved into or away from a mutual angular position
where the protruding part 10 and one of the recesses 11 are arranged at corresponding
angular positions. At such positions the mode defining elements 8, 9 are allowed to
move axially relative to each other, thereby positioning the protruding part 10 on either

a proximal or a distal side of the second mode defining element 9.

When the protruding part 10 is arranged on a proximal side of the second mode defining
element 9 it is possible to set a dose, i.e. the mode defining elements 8, 9 are in a first
position. When the protruding part 10 is arranged on a distal side of the second mode
defining element 9 it is possible to inject a previously set dose, i.e. the mode defining
elements 8, 9 are in a second position. The operation of the injection device 1 will be

described in further detail below with reference to Figs. 4-7.

Fig. 3 is a cross sectional view of the injection device 1 of Fig. 1. When it is desired to
set a dose the injection button 7 is initially pulled in a proximal direction, i.e. out of the
housing 2. Thereby the mode defining elements 8, 9 are moved axially relative to each
other into the first position as described above. Then the dose knob 6 is rotated, thereby
causing mutual rotational movement of the first mode defining element 8 and the
second mode defining element 9. Furthermore, this rotational movement of the dose
knob 6 causes energy to be stored in torsion spring 12. When the predetermined dose
has been set in this manner, the mode defining elements 8, 9 are once again in a mutual
angular position which allows mutual axial movements of the mode defining elements 8,
9.
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When the user is ready to inject the set dose, he or she pushes the injection button 7 in
a distal direction, i.e. towards the housing 2. This causes the mode defining elements 8,
9 to be moved axially relative to each other into the second position. Furthermore, this
movement of the injection button 7 causes the energy which was stored in the torsion
spring 12 during dose setting to be released. The released energy rotates piston rod 13
which is threadedly connected to nut 14. Accordingly, the rotational movement of the
piston rod 13 has the consequence that piston rod 13 is moved in the thread of the nut
14, thereby performing an axial movement in a distal direction. Thereby the piston rod

13 pushes piston 15 in a distal direction, and liquid drug is expelled from the cartridge 4.

If the user wishes to pause the injection, he or she can simply relieve the pressure on
the injection button 7. This will cause the first mode defining element 8 to move in a
proximal direction. However, since the mode defining elements 8, 9 are not in a mutual
angular position which allows mutual axial movements between the first position and the
second position, the first mode defining element 8 is prevented from moving as far as
the first position. Instead, engaging sets of teeth (not visible in Fig. 3) formed on the
first mode defining element 8 and the second mode defining element 9 engage, thereby
preventing further mutual rotational movements of the mode defining elements 8, 9.
Thereby the injection is stopped, but it can be resumed by once again pressing the
injection button 7 in a distal direction. This pause function will be described further

below with reference to Figs. 4-7.

Fig. 3 further shows cross sectional views of the mode defining elements 8, 9 in three
different mutual positions, corresponding to three different steps of the dose setting and
injection procedure. The first cross sectional view 16 shows the mode defining elements
8, 9 in a position where the injection device 1 is ready for setting a dose, but dose
setting has not yet been commenced. It can be seen that the protruding part 10 of the
first mode defining element 8 is positioned in such a manner that it is possible to move

the mode defining elements 8, 9 axially relative to each other.

The second cross sectional view 17 shows the mode defining elements 8, 9 during dose
setting. In this position it is not possible to move the mode defining elements 8, 9 axially

relative to each other.

The third cross sectional view 18 shows the mode defining elements 8, 9 during injection

of a dose. It can be seen that the protruding part is positioned at the opposite side of
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the second mode defining element 9, since it is not visible, i.e. the mode defining

elements 8, 9 are in the second position.

Fig. 4 is an end view of the injection device of Fig. 1. The first mode defining element 8
and the second mode defining element 9 can be seen. The second mode defining
element 9 is provided with two recesses 11 arranged angularly with approximately 180°
between them. The protruding part 10 of the first mode defining element 8 is arranged
at an angular position corresponding to the angular position of one of the recesses 11,
thereby allowing mutual axial movements of the mode defining elements 8, 9. In Fig. 4 a
predetermined dose has been set, and the injection device is ready for injecting the set

dose.

Fig. 5 is a perspective view showing the mode defining elements 8, 9 in the same mutual

position as in Fig. 4.

Fig. 6 is a perspective view showing the mode defining elements 8, 9 from an opposite
direction and during injection of a dose. It can be seen that the protruding part 10 of the
first mode defining element 8 is arranged angularly at a position which does not
correspond to the angular position of one of the recesses 11 of the second mode defining
element 9. Accordingly, it is not possible to move the mode defining elements 8, 9
axially relative to each other in such a manner that the protruding part 10 is moved to
the opposite side of the second mode defining element 9, i.e. into the first position. A set
of teeth 19 is formed on the second mode defining element 9. In Fig. 6 the protruding
part 10 is arranged in engagement with the teeth 19. Thereby mutual angular
movements between the first mode defining element 8 and the second mode defining
element 9 are prevented. Accordingly, the injection which is in progress has been
temporarily stopped. Since it is not possible to move the mode defining elements 8, 9
axially into the first position, it is not possible to adjust the set dose during such a
pause, and the only way to move the mode defining elements 8, 9 out of this position is
to once again press the injection button to move the protruding part 10 out of
engagement with the teeth 19. This will once again allow the mode defining elements 8,

9 to perform mutual angular movements, and the injection can be completed.

Fig. 7 is a perspective view of the mode defining elements 8, 9 in a position where the
injection has been completed. Once again the protruding part 10 of the first mode

defining element 8 is arranged angularly at a position corresponding to the angular
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position of one of the recesses 11 of the second mode defining element 9, thereby

allowing mutual axial movements of the mode defining elements 8, 9.

Fig. 8 is a perspective view of an embodiment of the invention in which the injection
device 1 is provided with an adjustment ring 20 for pre-adjusting the size of the
predetermined dose being set when the dose knob 6 is rotated to set a dose. Adjustment
ring 20 has a grip interface 21 for easy manipulation by the user and an indication
recess 22 the position of which relative to the housing 2 indicates the chosen dose size.
Markings 23 are provided on the housing 2 to denote the possible positions of the
indication recess 22 corresponding to the various predetermined dose sizes offered by

the injection device 1.

Figs. 9a and 9b show a perspective view, respectively a proximal end view, of the
adjustment ring 20. A boss 24 and a circumferential plateau 25 are provided for guiding

the movements of the first mode defining element 8 during dose setting.

Fig. 10 is a perspective view of the proximal end of the housing 2 where the adjustment
ring 20, the dose knob 6 and the injection button 7 have been removed. A set of teeth
26 extending circumferentially just proximal of the markings 23 are adapted to engage
with one or more mating structures (not visible) on the adjustment ring 20 to guide the
positioning of the indication recess 22 when the adjustment ring 20 is rotated to define

the size of the predetermined dose.

Fig. 11 is a perspective view of the first mode defining element 8 according to this
particular embodiment. The first mode defining element 8 is provided with oppositely

directed snap arms 27, 28.

A rotation of the adjustment ring 20 with respect to the housing 2, e.g. in order to
position the indication recess 22 at the specific marking 23 representing the desired
predetermined dose size, will cause the boss 24 to rotate accordingly. When the
indication recess 22 is positioned at the desired marking 23 the boss 24 takes up a
certain angular position relative to the housing 2 and the first mode defining element 8,
thereby defining the extent to which the first mode defining element 8 is able to undergo

relative angular movement with respect to the adjustment ring 20 during dose setting.

Having thus defined the size of the predetermined dose when the user subsequently

rotates the dose knob 6 to set the predetermined dose the snap arms 27, 28 ride along
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the circumferential plateau 25, and the first mode defining element 8 is prevented from
moving axially relative to the adjustment ring 20 due to the snap arm 27 engaging with
the surface of the circumferential plateau 25, until the side of the snap arm 28 abuts
with the boss 24 and prevents further rotation of the first mode defining element 8. At
that point the predetermined dose is set and, as seen from Fig. 9b, the circumferential
plateau 25 has tapered off as a consequence of an increased portion of the adjustment
ring 20 adjacent the boss 24. The increased portion of the adjustment ring 20 forces the
snap arm 27 to deflect radially inwards, thereby enabling relative axial movement
between the first mode defining element 8 and the adjustment ring 20. Pushing the
injection button 7 towards the housing 2 moves the first mode defining element 8 axially
with respect to the adjustment ring 20 and an injection is performed as described above.
During injection, the first mode defining element 8 is prevented from moving axially with
respect to the adjustment ring 20 due to the snap arm 28 engaging with a
circumferentially extending movement restricting structure (not shown) distally of the
circumferential plateau 25. The circumferentially extending movement restricting
structure is configured like the circumferential plateau 25 such that it tapers off at a
certain point. At this point the circumferentially extending movement restricting
structure no longer engages with the snap arm 28 whereby the first mode defining
element 8 is enabled to move axially relative to the adjustment ring 20. Notably, this
point corresponds to the end-of-dose state of the injection device 1 which means that
only when the entire predetermined dose has been injected is the first mode defining
element 8 again allowed to move axially relative to the adjustment ring 20. At that point
the first mode defining element 8 can be moved back to a position proximally of the

adjustment ring 20 and a next dose can be set.
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CLAIMS

1. An injection device for injecting predetermined doses of liquid drug, the injection

device comprising:

— a dose setting mechanism being operable to set a predetermined dose,

— an injection mechanism being operable to cause a set dose to be injected by the

injection device,

— a torsion spring being connected to the dose setting mechanism in such a manner
that operation of the dose setting mechanism causes energy to be stored in the
torsion spring and the torsion spring being connected to the injection mechanism
in such a manner that operation of the injection mechanism causes energy which
has previously been stored in the torsion spring to be released, the released

energy being used for causing the set dose to be injected,

— a first mode defining element and a second mode defining element being
angularly movable relative to each other in response to operation of the dose
setting mechanism, and being axially movable relative to each other between a
first position in which the dose setting mechanism can be operated to set a dose
and a second position in which the injection mechanism can be operated to inject

a set dose,

wherein the mode defining elements are shaped in such a manner that mutual axial
movements between the first position and the second position are only possible at a
limited number of mutual angular positions, said angular positions each corresponding to

setting of a predetermined dose of liquid drug.

2. An injection device according to claim 1, wherein the mode defining elements are
shaped in such a manner that mutual axial movements between the first position and
the second position are only possible at two mutual angular positions, one of said
angular positions corresponding to setting of a predetermined non-zero dose of liquid

drug, and the other of said angular positions corresponding to zero dose.

3. An injection device according to claim 1 or 2, wherein the first mode defining element

is provided with a protruding part, and the second mode defining element is provided
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with a limited number of angularly distributed recesses, each recess being shaped and
sized to allow the protruding part of the first mode defining element to pass, thereby
allowing mutual axial movements of the first mode defining element and the second
mode defining element only when the angular position of the protruding part

corresponds to the angular position of one of said recesses.

4. An injection device according to any of the preceding claims, wherein the mode
defining elements are further adapted to be moved to a third mutual axial position, and
wherein mutual angular movements between the mode defining elements is prevented

when the mode defining elements are positioned in the third axial position.

5. An injection device according to claim 4, wherein mating sets of teeth are formed on
the first mode defining element and the second mode defining element, and wherein
said mating sets of teeth engage when the mode defining elements are in the third axial

position.

6. An injection device according to claim 4 or 5, wherein the third axial position is

arranged between the first axial position and the second axial position.

7. An injection device according to any of claims 4-6, wherein it is not possible to
operate the dose setting mechanism to set a dose when the mode defining elements are

in the third axial position.

8. An injection device according to any of claims 4-7, wherein movement of the mode
defining elements from the third axial position to the first axial position is only possible

when a previously set dose has been completely injected.

9. An injection device according to any of the preceding claims, wherein the mode
defining elements are arranged to return automatically to the first position upon

completion of an injection.

10. An injection device according to claim 9, wherein the automatic return to the first

position is obtained by means of mechanical biasing means.

11. An injection device according to any of the preceding claims, further comprising

adjustment means for pre-adjusting the size of the predetermined dose.
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12. An injection device according to claim 11, wherein the adjustment means comprises
an adjustable position defining geometry adapted to define a limit of relative angular
movement between the first mode defining element and the second mode defining

element during dose setting.

13. An injection device according to claim 12, wherein the adjustment means constitutes

at least a part of the second mode defining element.
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