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Resettable drive mechanism for a medication delivery device and medication
delivery device

The present invention relates to a resettable drive mechanism for a medication
delivery device and a medication delivery device comprising such a drive

mechanism.

In a medication delivery device, a piston within a cartridge that contains medication
may be displaced with respect to the cartridge in the distal direction by a piston rod
which moves in the distal direction with respect to the cartridge. Thereby, a dose of
medication can be expelled from the cartridge. A medication delivery device is
described in US 2007/0123829 A1, for example.

In order to provide for a reusable device, after the cartridge containing the
medication has been emptied, the piston rod often has to be moved back from a
distal end position to a proximal starting position.

It is an object to provide for an improved resettable drive mechanism. Also, an
improved medication delivery device should be provided for.

This object may be achieved by a drive mechanism according to the independent
claim. Further features, advantages and expediencies are subject matter of the
dependent claims.

A resettable drive mechanism for a medication delivery device comprises a housing
with a proximal end and a distal end, a drive member rotatable with respect to the
housing in a second direction for delivering a dose of a medication, a piston rod
adapted to be driven in a distal direction with respect to the housing by the drive
member, when the drive member rotates in the second direction, a stop member
adapted to prevent rotation of the drive member in a first direction opposite to the

second direction with respect to the housing, when the stop member engages the
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drive member, and a clutch member movable with respect to the housing between a
delivery position and a reset position.

When the clutch member is in the delivery position, the stop member and the drive
member are engaged, and the drive member is prevented from rotating in the first
direction with respect to the housing. When the clutch member is in the reset
position, the drive member and the stop member are disengaged, the drive member
is rotatable in the first direction with respect to the housing and the piston rod is
movable in the proximal direction with respect to the housing.

Preferably, the clutch member is (linearly) displaced with respect to the housing
when the clutch member is moved from the delivery position into the reset position or
from the reset position into the delivery position. The clutch member may be
displaced with respect to one of the drive member and the stop member when the
clutch member is moved from the delivery position into the reset position or from the
reset position into the delivery position. The other one of the drive member and the
stop member may follow movement of the clutch member when the clutch member is
moved from the delivery position into the reset position or from the reset position into
the delivery position. Via this relative movement, drive member and stop member
may be disengaged. The clutch member may be axially displaced with respect to the
housing when it is moved from the delivery into the reset position and preferably
when it is moved from the delivery position into the reset position. The clutch

member may be secured against rotational movement with respect to the housing.

By providing for the clutch member which is movable with respect to the housing
between the delivery position and the reset position, moving the piston rod in the
proximal direction with respect to the housing is facilitated. In particular, since the
drive member may be rotated in the first direction with respect to the housing, the
drive member may rotate in that direction which is opposite to the one during delivery
of the dose of medication without the rotational movement in the first direction being
prevented by the stop member. Thus, proximal movement of the piston rod which
may cause the drive member to be rotated in the first direction is no longer
prevented and resetting of the drive mechanism is facilitated.
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Stop member and drive member may be permanently engaged while the clutch
member is in delivery position. The drive member may engage the piston rod. The
drive member may be permanently engaged with the piston rod regardless whether

the clutch member is in delivery position or in the reset position.

Rotational movement of the drive member may be converted into rotational
movement of the piston rod in the same direction. Rotational movement of the piston
rod may be converted into displacement of the piston rod with respect to the housing
in the distal direction, for example by a threaded engagement of the piston rod with
the housing. The piston rod may be displaced in the distal direction with respect to
the housing and rotate in the second direction during the distal displacement. The

piston rod may be displaced along its rotation axis.

Alternatively, rotational movement of the drive member may be converted into pure
(linear) displacement of the piston rod with respect to the housing. Thus, the piston
rod may move translationally with respect to the housing without rotating. A

displacement axis of the piston rod may run transversely with respect to the rotation

axis around which the drive member rotates.

In a preferred embodiment, the drive mechanism comprises a clutch resilient
member, preferably a clutch spring member. The clutch resilient member may be
biased when the clutch member is in the delivery position. The clutch resilient
member may be fully or partly relaxed when the clutch member is in the reset
position. The clutch resilient member may be arranged to exert a force on the clutch
member which force tends to move the clutch member in the reset position when the
clutch member is moved towards the delivery position or is in the delivery position.

In another preferred embodiment, the drive mechanism comprises a clutch stop
member. The clutch stop member may be movable with respect to the clutch
member. The clutch stop member may be removable, in particular from the drive
mechanism. The clutch stop member may be arranged to keep, preferably to hold,
the clutch member in the delivery position. The clutch stop member may be provided
for preventing movement of the clutch member towards the reset position. The clutch

stop member may be arranged to counteract the force exerted by the clutch resilient
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member that tends to move the clutch member in the reset position. The clutch stop
member is preferably releasably secured with respect to the housing. If the clutch
stop member is removed from the clutch member, e.g. detached from the housing,
the clutch member is permitted to move into the reset position after the clutch stop
member has been removed. Thus, the clutch stop member may keep the drive
mechanism in a delivery state by preventing movement of the clutch member
towards the reset position. If the clutch stop member is removed from the clutch
member, the clutch member may be moved into the reset position, which movement

puts the drive mechanism in a reset state.

The clutch stop member and the clutch resilient member, in combination, facilitate
provision of an automatically actuated reset mechanism for a drive mechanism. Due
to the biased clutch resilient member the clutch member is moved automatically into
reset position when the clutch stop member is removed.

According to another preferred embodiment, the drive mechanism comprises a
rotation member. The rotation member may be adapted to be rotated in the first
direction with respect to the housing during setting of a dose of a medication and to
be rotated in the second direction with respect to the housing during delivery of the
dose. Rotation of the rotation member in the second direction with respect to the
housing may be converted into rotation of the drive member in the second direction
with respect to the housing, e.g. by mechanical cooperation of the rotation member
and the drive member. Rotation of the drive member may be converted into
movement of the piston rod with respect to the housing, e.g. by mechanical
cooperation of drive member and piston rod and preferably additionally by
mechanical cooperation of piston rod and housing, e.g. by a threaded engagement.

According to another preferred embodiment, the drive member, preferably
permanently, abuts and/or engages one of or both of stop member and rotation
member during (rotational) movement of the rotation member for setting and delivery
of the dose. Thus, when the clutch member is in the delivery position, the drive
member may, preferably permanently, abut one of or both of rotation member and
stop member. The drive member may be coupled to stop member and/or rotation

member during setting and delivery of the dose.
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In another preferred embodiment, the drive mechanism comprises a resilient
member, preferably a spring member. The resilient member may be arranged to
keep the stop member and the drive member in abutment and/or engagement. The
resilient member may exert a force on one of or both of the drive member and the
stop member which force tends to keep the drive member and the stop member in
engagement. Preferably, this force has to be overcome for disengaging drive

member and stop member.

In another preferred embodiment, the clutch resilient member is a clutch spring
member and the resilient member is a spring member. The clutch spring member
preferably has a spring strength which is greater than a spring strength of the spring
member. Thus, the clutch resilient member may exert a force on the clutch member
which overcomes the force exerted by the resilient member by which the stop
member and the drive member are kept in abutment and/or engagement.

Accordingly, disengaging stop member and drive member is facilitated.

In another preferred embodiment, the stop member and the drive member are
arranged to be moved into engagement when the clutch member is moved from the
reset position towards the delivery position. The force exerted by the resilient
member may assist this movement. An additional external force may be applied for
(re-)engaging stop member and drive member. It may be necessary to overcome the
force exerted by the clutch resilient member for (re-)engaging stop member and

drive member.

In another preferred embodiment, the drive member and the stop member are
engaged to form a unidirectional friction clutch mechanism when the clutch member
is in the delivery position. Accordingly, relative rotational movement of the drive
member with respect to the stop member and, in particular, with respect to the
housing in the first direction is prevented when the clutch member is in the delivery
position. When the clutch member is in the reset position, the unidirectional clutch is
open. Thus, when the clutch member is in the reset position, relative rotational
movement between drive member and stop member in the first rotational direction is

expediently allowed.
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In another preferred embodiment, the drive member and the rotation member are
engaged to form a (further) unidirectional friction clutch mechanism when the clutch
member is in the delivery position and, preferably, also when the clutch member is in
the reset position. This mechanism is expediently configured to prevent relative
rotational movement between drive member and rotation member in the second

direction.

In another preferred embodiment, the stop member is secured against rotational
movement with respect to the housing and the stop member is displaceable with

respect to the housing.

In another preferred embodiment, the stop member is arranged to follow movement
of the clutch member towards the reset position, thereby disengaging from the drive

member.

In another preferred embodiment, the clutch member is arranged to abut the stop
member when the clutch member is moved towards the reset position. Preferably,
the clutch member carries the stop member with it towards the reset position after

having moved into abutment with the stop member.

Another aspect relates to a medication delivery device comprising a resettable drive
mechanism as described above. The medication delivery device additionally
comprises a cartridge for holding a medication, the cartridge being releasably
attached to the housing.

Features which are described herein above and below in connection with the drive
mechanism may also be applied for the corresponding medication delivery device

and vice versa.

In a preferred embodiment of the medication delivery device, the cartridge or a
cartridge retaining member, which is adapted to retain and/or attach the cartridge to
the housing, is the clutch stop member. Thus, the cartridge or the cartridge retaining

member may prevent the clutch member from moving into the reset position on
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account of the force exerted by the clutch resilient member. If the cartridge retaining
member or the cartridge is detached from the housing, the clutch member will

automatically move into reset position.

Further features, embodiments and expediencies for the drive mechanism or the
medication delivery device become apparent from the following description of

exemplary embodiments in conjunction with the figures.

Figure 1 schematically shows a partly sectional side view of an exemplary

embodiment of a medication delivery device.

Figure 2 schematically shows a perspective sectional view of a part of a drive
mechanism according to a first embodiment with schematically indicated movements
of elements thereof during setting of a dose.

Figure 3 schematically shows a more detailed side view of a part of Figure 2.

Figure 4 schematically shows a perspective sectional view of a part of the drive
mechanism according to the first embodiment with indicated movements of elements
thereof during delivery of a dose.

Figure 5 schematically shows a more detailed side view of a part of Figure 4.

Figure 6 schematically shows a perspective sectional view of a part of a drive
mechanism that is configured in accordance with the first embodiment.

Figure 7 schematically shows a perspective view of a part of the drive mechanism of

Figure 2 with indicated movements of elements thereof during delivery of a dose.

Figure 8 schematically shows a perspective view of a part of a drive mechanism that
is configured in accordance with the first embodiment.

Figure 9 schematically shows a perspective view of a part of a drive mechanism that
is configured in accordance with the first embodiment.



10

15

20

25

30

WO 2010/066797 PCT/EP2009/066743

Figure 10 schematically shows an oblique sectional view of a drive mechanism

according to a second embodiment.

Figure 11 schematically shows an oblique sectional view of a drive mechanism
according to a third embodiment.

Figure 12 schematically shows an oblique sectional view of a part of the drive
mechanism of Figure 11.

Figure 13 schematically shows an oblique sectional view of a part of the drive

mechanism of Figure 11.

Figure 14 schematically shows an oblique sectional view of a part of the drive
mechanism of Figure 11.

Figure 15 schematically shows an oblique sectional view of a part of the drive
mechanism of Figure 11.

Figure 16 shows a schematic sectional view of a part of a resettable drive

mechanism according to an embodiment in delivery position.

Figure 17 shows the resettable drive mechanism of Figure 16 in reset position.

Figure 18 shows a schematic sectional view of a part of an exemplary embodiment
of a medication delivery device.

Like elements, elements of the same kind and identically acting elements may be

provided with the same reference numerals in the figures.

Turning now to Figure 1, a medication delivery device 1 comprises a cartridge unit 2
and a drive unit 3. The cartridge unit 2 comprises a cartridge 4. Medication 5 is
retained in the cartridge 4. The medication 5 is preferably liquid medication. The

cartridge 4 preferably comprises a plurality of doses of the medication 5. The
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medication 5 may comprise insulin, heparin, or growth hormones, for example. The
cartridge 4 has an outlet 6 at its distal end. Medication 5 can be dispensed from the
cartridge through outlet 6. The device 1 may be a pen-type device, in particular a
pen-type injector. The device 1 may be a disposable or a reusable device. The
device 1 may be a device configured to dispense fixed doses of the medication or
variable, preferably user-settable, doses. The device 1 may be a needle-based or a
needle free device. The device 1 may be an injection device.

The term "distal end" of the medication delivery device 1 or a component thereof
may refer to that end of the device or the component which is closest to the
dispensing end of the device 1. The term "proximal end" of the medication delivery
device 1 or a component thereof may refer to that end of the device or the
component which is furthest away from the dispensing end of the device. In Figure 1,
the distal end of the device 1 was assigned reference numeral 7 and the proximal

end of the device was assigned reference numeral 8.

The outlet 6 may be covered by a membrane 9, which protects medication 5 against
external influences during storage of the cartridge. For medication delivery,
membrane 9 may be opened, e.g. pierced. For example, membrane 9 may be
pierced by a needle unit (not explicitly shown). The needle unit may be (releasably)
attached to the distal end of the cartridge unit 2. The needle unit may provide for fluid
communication from the inside of the cartridge 4 to the outside of the cartridge
through outlet 6.

A piston 10 is retained within the cartridge 4. The piston 10 is movable with respect
to the cartridge. The piston 10 may seal the medication 5 within the cartridge. The
piston 10 expediently seals the interior of the cartridge 4 proximally. Movement of the
piston 10 with respect to the cartridge 4 in the distal direction causes medication 5 to

be dispensed from the cartridge through outlet 6 during operation of the device.

The cartridge unit 2 furthermore comprises a cartridge retaining member 11. The
cartridge 4 is retained within the cartridge retaining member 11. The cartridge
retaining member 11 may stabilize the cartridge 4 mechanically. Additionally or
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alternatively, the cartridge retaining member 11 may be provided with a fixing
member (not explicitly shown) for attaching the cartridge unit 2 to the drive unit 3.

The cartridge unit 2 and the drive unit 3 are secured to one another, preferably
releasably secured. A cartridge unit 2 which is releasably secured to the drive unit
may be detached from the drive unit 3, for example in order to allow for providing for
a new cartridge 4, if all of the doses of medication which once were in the cartridge
formerly attached to the drive unit 3 have already been dispensed. The cartridge
retaining member 11 may be releasably secured to the drive unit 3 via a thread, for

example.

Alternatively, the cartridge retaining member 11 may be dispensed with. It is
particularly expedient, in this case, to apply a robust cartridge 4 and to attach the
cartridge directly to the drive unit 3.

The drive unit 3 is configured for transferring force, preferably user-exerted force,
particularly preferably manually exerted force, to the piston 10 for displacing the
piston 10 with respect to the cartridge 4 in the distal direction. A dose of medication
may be dispensed from the cartridge in this way. The size of the delivered dose may
be determined by the distance by which the piston 10 is displaced with respect to the
cartridge 4 in the distal direction.

The drive unit 3 comprises a drive mechanism. The drive mechanism comprises a
piston rod 12. The piston rod 12 may be configured for transferring force to the
piston 10, thereby displacing the piston in the distal direction with respect to the
cartridge 4. A distal end face of the piston rod 12 may be arranged to abut a proximal
end face of the piston 10. A bearing member (not explicitly shown) may be arranged
to advance the piston 10, preferably to abut the proximal end face of the piston 10.
The bearing member may be arranged between piston 10 and piston rod 12. The
bearing member may be fixed to the piston rod 12 or a separate member. If the
piston rod 12 is configured to be rotated during operation of the device, for example
during dose delivery, it is particularly expedient to provide for a bearing member. The
bearing member may be displaced together with the (rotating) piston rod with respect

to the housing. The piston rod may be rotatable with respect to the bearing member.
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In this way, the risk that the rotating piston rod drills into the piston and thereby
damages the piston is reduced. Accordingly, while the piston rotates and is displaced
with respect to the housing, the bearing member is preferably only displaced, i.e.

does not rotate. The piston rod may be bounded by the bearing member.

The drive unit 3 comprises a housing 13 which may be part of the drive mechanism.
The piston rod 12 may be retained in the housing. A proximal end side 14 of the
cartridge unit 2 may be secured to the drive unit 3 at a distal end side 15 of the
housing 13, for example via a threaded connection. Housing 13, cartridge 4 and/or
cartridge retaining member 11 may have a tubular shape.

The term “housing” shall preferably mean any exterior housing (“main housing”,
“‘body”, “shell”) or interior housing (“insert”, “inner body”) which may have a
unidirectional axial coupling to prevent proximal movement of specific components.
The housing may be designed to enable the safe, correct, and comfortable handling
of the medication delivery device or any of its mechanism. Usually, it is designed to
house, fix, protect, guide, and/or engage with any of the inner components of the
medication delivery device (e.g., the drive mechanism, cartridge, piston, piston rod),
preferably by limiting the exposure to contaminants, such as liquid, dust, dirt etc. In
general, the housing may be unitary or a multipart component of tubular or non-

tubular shape.

The term “piston rod” shall preferably mean a component adapted to operate
through/within the housing, which may be designed to transfer axial movement
through/within the medication delivery device, preferably from the drive member to
the piston, for example for the purpose of discharging/dispensing an injectable
product. Said piston rod may be flexible or not. It may be a simple rod, a lead-screw,
a rack and pinion system, a worm gear system, or the like. “piston rod” shall further
mean a component having a circular or non-circular cross-section. It may be made of
any suitable material known by a person skilled in the art and may be of unitary or

multipart construction.

The drive unit 3 comprises a dose part 16. The dose part 16 is movable with respect

to the housing 13. The dose part 16 may be movable in the proximal direction with
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respect to the housing for setting of a dose of the medication 5 which is to be
delivered and in the distal direction with respect to the housing for delivery of the set
dose. The dose part 16 is preferably connected to the housing 13. The dose part 16
may be secured against rotational movement with respect to the housing. The dose
part 16 may be moved (displaced) between a proximal end position and a distal end
position with respect to the housing 13 (not explicitly shown). The distance by which
the dose part is displaced with respect to the housing during setting of the dose may
determine a size of the dose. The proximal end position and the distal end position
may be determined by a respective stop feature which may limit the proximal ordistal
travel of the dose member with respect to the housing. The device 1 may be a
variable dose device, i.e. a device configured for delivering doses of medication of
different, preferably user-settable, sizes. Alternatively, the device may be a fixed

dose device.

The device 1 may be a manually, in particular non-electrically, driven device. The
(user-applied) force which causes the dose part 16 to be moved with respect to the
housing 13 in the distal direction may be transferred to the piston rod 12 by the drive
mechanism. For this purpose, other elements of the drive mechanism may be
provided which are not explicitly shown in Figure 1. The drive mechanism is
preferably configured to not move the piston rod 12 with respect to the housing 13
when the dose part is moved in the proximal direction with respect to the housing for

setting of the dose.

Embodiments of a drive mechanism which are suitable to be provided in the
medication delivery device 1 as it was described above are described in more detalil

below.

A first embodiment of a drive mechanism which is suitable for being implemented in
the medication delivery device 1 as described above is described in connection with

Figures 2 to 9.

The drive mechanism comprises a housing part 17. The housing part 17 has a
proximal end 18 and a distal end 19. The housing part 17 may be (outer) housing 13
of Figure 1, a part thereof or an insert within housing 13, which insert is preferably
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secured against rotational and axial movement with respect to housing 13. The
housing part 17 may be an insert sleeve, for example. The insert sleeve may be
snap-fitted or glued to housing 13, for example. The housing part 17 may have a
tubular shape. Housing part 17 may comprise outer fixing elements 64, for example
snap-fit elements, for fixing housing part 17 to housing 13 (cf. Figure 8).

The piston rod 12 is retained in the housing 13, preferably within housing part 17.
The piston rod 12 is driven in the distal direction with respect to the housing part 17

during dose delivery.

The drive mechanism furthermore comprises a drive member 20. Drive member 20
is retained within the housing part 17. Drive member 20 is configured to transfer
force, preferably torque, to the piston rod 12. The transferred force may cause the
piston rod 12 to be displaced in the distal direction with respect to the housing part
17 for dose delivery.

Drive member 20 is rotatable with respect to housing part 17. The drive member 20
may engage the piston rod 12. Rotational movement of the drive member, for
example rotational movement in a second direction may be converted into distal
movement of the piston rod 12 with respect to the housing part 17. This is explained

in more detail below.

The drive mechanism furthermore comprises a rotation member 21. The rotation
member 21 is rotatable with respect to the housing part 17 in a first direction, in
particular for setting of a dose of the medication, and in a second direction, in
particular for delivering the set dose. The second direction is opposite to the first
direction. The first direction may be counter-clockwise and the second direction may

be clockwise as seen from the proximal end of the device, for example.

Drive member, rotation member and/or piston rod are preferably configured to be
rotatable about a (common) rotation axis. The rotation axis may extend through drive
member, rotation member and/or piston rod. The rotation axis may be the main
longitudinal axis of the piston rod. The rotation axis may run between the proximal
end and the distal end of the housing part 17.
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The rotation member 21 is coupled to the drive member 20 by an uni-directional
clutch mechanism, in particular a friction clutch mechanism. This clutch mechanism
permits rotational movement of the rotation member 21 with respect to the drive
member 20 when the rotation member rotates in the first direction with respect to the
housing part 17. The clutch mechanism prevents rotational movement of the rotation
member 21 with respect to the drive member 20, when the rotation member rotates
in the second direction with respect to the housing part 17. The drive member 20
may thus follow rotational movement of the rotation member 21 in the second
direction with respect to the housing part 17.

The drive member 20 is arranged to abut and/or engage the rotation member and, in
particular, engages rotation member 21. The drive member 20 comprises a toothing
22. Toothing 22 may be provided at one end of the drive member, e.g. its proximal
end. The rotation member comprises a toothing 23. Toothings 22 and 23 face one
another. Toothing 23 may be provided at one end of the rotation member which end
faces the drive member 20, e.g. at the distal end of the rotation member. Toothing 22
comprises a plurality of teeth 24. Toothing 23 comprises a plurality of teeth 25. Teeth
24 and/or 25 may extend and preferably may be oriented along the rotation axis.
Toothings 22 and 23 may be configured to mate with one another. The rotation
member and the drive member may engage each other by toothings 22 and 23 being

in engagement.

A respective tooth of teeth 24 and/or teeth 25 may be ramp-shaped, in particular
along the azimuthal (angular) direction as seen from the rotation axis. The ramp of
the respective tooth is limited (in the angular direction) by a steep end face of that
tooth, i.e. a face of the tooth that runs parallel to the rotation axis or includes a
smaller angle with the rotation axis when projected on this axis than the ramp when

projected on this axis. The steep end face is followed by the ramp of the next tooth.

The teeth 24 may be disposed along the perimeter of that end of the drive member
20 which faces the rotation member 21. The teeth 25 may be disposed along the
perimeter of the rotation member 21 at that end which faces the drive member 20.
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When the steep end faces of two teeth abut and the rotation member is rotated
further on in the second direction, the steep sides stay in abutment and drive
member 20 follows the rotation of rotation member 21. When the rotation member
rotates in the first direction, the ramp of the teeth - which ramps, in particular, run
obliquely with respect to the rotation axis - slide along each other and, in
consequence, the rotation member 21 may rotate with respect to the drive member
20.

The drive mechanism furthermore comprises a stop member 26. The drive member
may be arranged between the stop member 26 and the rotation member 21. The
stop member 26 is configured for preventing rotational movement of the drive
member 20 in the first direction with respect to the housing part 17 during setting of a
dose, i.e. when the rotation member rotates in the first direction. Thus, the rotation
member 21 may rotate in the first direction with respect to the housing part 17,
whereas the drive member 20 and the stop member 21 don'’t rotate.

The stop member 26 is coupled to the drive member 20 by another uni-directional
clutch mechanism, in particular a friction clutch mechanism. This clutch mechanism
prevents rotational movement of the drive member 20 with respect to the stop
member 20 when the rotation member rotates in the first direction with respect to the
housing part 17. The clutch mechanism permits rotational movement of the drive
member 20 with respect to the stop member 26, when the rotation member rotates in
the second direction with respect to the housing part 17.

Thus, the rotation member 21 may rotate with respect to the drive member 20 and
the stop member 26 in the first direction during setting of the dose, with rotation of
the drive member being prevented by its interaction with the stop member, and
rotation member as well as drive member may rotate with respect to the stop

member in the second direction during delivery of the dose.

The stop member may be arranged to abut and/or engage the drive member during
setting of the dose and, preferably, during delivery of the dose. The stop member 26
has a toothing 27. Toothing 27 may be provided at one end of the stop member

which faces the drive member, e.g. its proximal end. The teeth may be ramp-shaped
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with a steep side and a less steep ramp. The teeth may be disposed azimuthally
along the perimeter of the stop member. The teeth may extend and preferably may
be oriented along the rotation axis.

Drive member 20 has a toothing 28. Toothing 28 may be provided at one end of the
drive member which faces the stop member, e.g. the distal end of the drive member.
The teeth of toothing 28 may extend and preferably may be oriented along the
rotation axis. Toothings 22 and 28 of the drive member 20 are oppositely disposed.
Toothing 28 may be configured in accordance with toothing 21 of the rotation
member. Toothing 22 may be configured in accordance with toothing 27 of the stop
member. Toothings 27 and 28 may face one another. Toothings 27 and 28 may
mate with one another. Toothings 27 and 28, in particular the steep sides of the
teeth, do cooperate, e.g. abut, for preventing rotation of the drive member 20 with
respect to the housing part 17 and, in particular, with respect to the stop member 26
in the first direction.

Stop member 26 is preferably secured against rotational movement, particularly
preferably permanently secured against rotational movement, with respect to the
housing part 17. Stop member 26 may be fixed to the housing or integrated into the
housing. Stop member 26 may be fixed against displacement with respect to the
housing part 17 or displacement with respect to the housing part 17 may be allowed.

As it is illustrated in the present embodiment, stop member 26 is displaceable with
respect to the housing but non-rotatable with respect to the housing part 17. For that
purpose, one or a plurality of, preferably oppositely disposed, guide features, for
example guide lugs 29, are provided in the stop member 26. The respective guide
feature 29 engages a corresponding guide slot 30 which may be provided in the
housing, e.g. in housing part 17. This can be seen in Figures 2 to 5. A guide feature
29 cooperates with a guide slot 30 to prevent rotational movement of the stop
member with respect to the housing part 17, with axial movement of the stop
member 26 with respect to the housing being allowed. The axial movement of the
stop member 26 may compensate for play between components of the drive

mechanism during operation.
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From the group comprising drive member 20, stop member 26 and rotation member
21 one or more members, preferably two members or three members, may be axially
displaceable with respect to the housing part 17 and, preferably, with respect to the
piston rod 12. Therein, the drive member and another one of the recited members
may be axially displaceable with respect to the housing. The remaining member may
be secured against axial displacement or may also be axially displaceable during
operation of the drive mechanism for medication delivery. Accordingly, if the drive
member and the stop member are axially displaceable, the rotation member may be
axially secured or axially displaceable and so on. Play between the components
caused by relative (axial) movement of components of the clutch mechanism with
respect to the housing can be compensated for in this way. The distance by which
the respective components may be axially displaced with respect to the housing may
correspond to the (maximum) depth of a tooth of the respective toothing 22 or 28 of
the drive member. Alternatively, the distance may be greater than the (maximum)
depth of a tooth of the respective toothing.

Furthermore, the drive mechanism comprises a resilient member 31, preferably a
spring member. The resilient member 31 may be biased during medication delivery
operation of the drive mechanism. The resilient member may provide for a force that
tends to keep the drive member 20 in engagement with the stop member 26 and/or
the rotation member 21. The force may be exerted along the rotation axis. In the
situation shown in Figures 2 to 5, this force may be exerted in the proximal direction.
The resilient member 31 may be a helical (coil) spring. The resilient member 31 may

be a compression spring.

The resilient member 31 may keep the drive member 20 and the stop member 26 in
(permanent) mechanical contact, e.g. in abutment, with each other during setting and
delivery of a dose of the medication. Alternatively or additionally, the resilient
member 31 may keep the drive member 20 and the rotation member 26 in
(permanent) mechanical contact, preferably abutment, with each other during setting
and delivery of a dose of the medication.
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The resilient member 31 may be integrated within stop member 26 or a separate
component. The resilient member 31 may be arranged on the distal end side of the

stop member 26.

The drive mechanism furthermore comprises a support member 32. Support
member 32 is expediently fixed against axial and rotational movement with respect
to the housing part 17 or integrated into housing part 17. Support member 32 is
arranged on that side of the drive member 20 which is remote from the stop member
26. Support member 32 may be a protrusion, for example a ring-like protrusion.
Rotation member 21 may extend through an opening in support member 32. The
support member 32 may provide for a counter force to the force which is exerted by
the resilient member 31. Permanent abutment of the rotation member with the drive
member and of the drive member with the stop member during setting and delivery
of medication is facilitated in this way.

The rotation member 21 has an (radially) outwardly protruding member 33, for
example a flange portion. The protruding member 33 is expediently provided for
abutting support member 32, in particular the distal end side of support member 32.

Another support 48 (cf. Figure 6) may be provided for providing a counterforce to the
force exerted by the resilient member 31. Support 48 is arranged on that side of the
drive member 20 which is remote from the rotation member 21. Support 48 is
arranged on that side of the stop member 26 which is remote from the support
member 32. The support 48 may be arranged to abut the resilient member 31. The
support 48 may be secured against axial and rotational movement with respect to
the housing part 17, with respect to the housing 13 or integrated into the housing 13,
for example into (additional) housing part 40 (cf. Figure 6).

The drive mechanism furthermore comprises a dose member 34. Dose member 34
may be dose part 16 or may be a part of the dose part 16 of Figure 1. Dose member
34 is movable with respect to the housing in the proximal direction for setting of a
dose and for delivery of the dose. For example, the dose member 34 may be moved
in the proximal direction with respect to the housing part 17 during dose setting and

in the distal direction with respect to the housing part 17 during dose delivery. The
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dose member 34 may engage the housing part 17 or, alternatively, another 