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Description
Drive assembly for a drug delivery device and drug delivery device

The present invention relates to a drive assembly with a reset mechanism for a drug

delivery device and a drug delivery device incorporating such a drive assembly.

Portable drug delivery devices are used for the administration of a medicinal fluid or
drug that is suitable for the self-administration by a patient. A drug injection device is
especially useful in the shape of a pen, which can be handied easily and kept
everywhere available. A type of drug delivery device is constructed to be refillable and
reusable many times. A dose of a drug is delivered by means of a drive mechanism,

which also allows to set the dose that is fo be dispensed.

US 5,827,232 discloses a medication delivery pen comprising a reusable pen body and
a disposable cartridge assembly including a plunger. The cartridge assembly can be
disassembled from the pen body after the medication therein has been exhausted, and

the used cartridge assembly may be replaced.

It is an object of the present invention to disclose a new drive assembly for a drug

delivery device and a new drug delivery device.

The drive assembly for a drug delivery device, comprises:

a piston rod,

a guide nut, the guide nut being rotatable around an axis of the assembly,

a locking means, the locking means being radially movable with respect to the axis in
order {0 engage with the guide nut and to inhibit a rotation of the guide nut,

a body in which the guide nut and the locking means are arranged, the locking means
being fastened to the body,

a cartridge holder, which can be attached to and removed from the body, and
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a fastener, the fastener being part of or fastened to the cartridge holder and being
provided to move the locking means radially with respect to the axis , engaging the
locking means with the guide nut, when the cartridge holder is attached to the body, and
to hold the locking means in a position in which the locking means is engaged with the
guide nut for drug delivery,

characterized in that

a screw thread coupling the guide nut and the piston rod enables a helical movement of
the piston rod with respect to the guide nut, the helical movement comprising a rotation
around the axis and a simultaneous shift along the axis,

the fastener is a protruding part of the cartridge holder, and

the fastener is made to slide over the locking means and engages the locking means
with the guide nut by a rotation of the cartridge holder with respect to the body.

The guide nut can be a single component or can be composed of two or more parts. I

can especially be formed to guide the movement of a piston rod, by means of a screw
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thread, for example, and can have a threaded circular opening. The guide nut may be
provided to engage with another component of the device by means of friction or by
means of a structured surface, which may comprise teeth, grooves or spikes, for

example, or similar structure elements.

The locking means can be any component that is suitable to engage with the guide nut
in such a way as to inhibit a movement of the guide nut in some direction relatively to
the locking means or fo any device component that is stationary with respect to the
locking means. The locking means can be designed according to the requirements of
individual embodiments as described in the following. The locking means can comprise
a pawl, a hook, a cantilever, or a leaf spring, for example. It can be resilient or resiliently

mounted with respect to the guide nut and/or with respect fo the fastener.

The fastener can be any component that is suitable o effect an engagement of the
locking means with the guide nut. The fastener can be rigid or flexible, and can be
formed of only one part or assembled of two or more parts. It can be formed to be a part
of a component of the device or provided as a separate component. It can be designed
to engage or couple with the locking means in any mechanical way that is suitable to
change the relative position of the locking means with respect to the guide nut. The
fastener can be moved or removed in such a way that an engagement of the locking
means with the guide nut is released fo allow a rotation of the guide nut; this feature can

especially be provided for a reset operation.

The body can be any housing or any component that forms part of a housing, for
example. The body can also be some kind of an insert connected with an exterior
housing. The body may be designed to enable the safe, correct, and/or easy handling of
the assembly or of a device comprising the assembly. The body may be designed fo
engage with one or several further components, which may be a dosing mechanism, a
cartridge, a plunger, a piston rod, or the like. The body can be intended to house, fix
and/or guide the assembly or the device, and particularly to protect it from harmful
liquids, dust or dirt. The body can be unitary or a multipart component of tubular or non-

tubular shape. The body may house a cartridge,
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from which doses of a drug can be dispensed. The body can especially have the shape

of an injection pen.

in an embodiment of the drive assembly, the guide nut may be rotatable with respect to
a body. The locking means inhibits a rotation of the guide nut with respect to the body
when the fastener engages the locking means with the guide nut.

The fastener can particularly be provided by a protruding element of the cartridge
holder.

A cartridge holder can be any unitary or multipart component that is infended fo hold a
cartridge containing a drug. The cartridge holder may be of cylindrical or tubular shape,
for instance. It may be made of a transparent or opaque, a rigid or elastic material. The
cartridge holder or an insert of the cartridge holder can be provided with engaging
means like a screw thread or a bayonet joint, for instance. it may be provided with a

nozzle and/or a means for attaching a needle or a needle assembly.

In an embodiment of the drive assembly, the locking means may be fastened to a body,
and a cartridge holder may be attached to the body. A rotation of the cartridge hoider
with respect to the body moves the fastener into or out of the position, in which the
fastener engages the locking means with the guide nut.

in further embodiments of the drive assembily, the guide nut may be a toothed wheel
having notches or interspaces between the teeth, and the locking means may be a
resilient or resiliently mounted pawl or cantilever comprising an edge or hook engaging
the notches or interspaces.

The
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piston rod may be arranged in the body, and a web or interface of the body may be

* provided to inhibit a movement of the guide nut in the direction of the axis while

permitting a rotation of the guide nut with respect o the body around the axis when the
locking means is not engaged with the guide nut.

Further embodiments comprise a drive sleeve arranged within a body, the drive sleeve
being coupled with a piston rod by means of a further screw thread. The screw thread

and the further screw thread can have opposite senses of rotation.

Further embodiments comprise a clutch, by which the drive sleeve can be rotationally
locked with respect to the body in a releasable manner. A shift of the drive sleeve with
respect to the body along the axis may thus be converted into a helical movement of the
piston rod with respect to the body when the drive sleeve is rotationally iocked with

respect to the body and the locking means is engaged with the guide nut.

The invention further relates to a drug delivery device comprising a drive assembly
having a guide nut, a locking means, and a fastener, the fastener being movabie with
respect to the locking means into and out of a position, in which the fastener engages
the locking means with the guide nut. The drug delivery device can have additional
features according to the various embodiments of the drive assembly. Such a drug
delivery device can particularly have the shape of an injection pen.

The drug delivery device can generally be a disposable or re-usable device designed to
dispense a dose of a drug, which may be insulin, a growth hormone, a heparin, or an
analogue and/or derivative thereof, for example. The device may be designed to be
operated manually or electrically and may comprise a mechanism for setting a dose.
The device may be further designed to monitor physiological properties like blood
glucose levels, for example. Furthermore, said device may comprise a needle or may

be needle-free.

These and other features of the invention will become apparent from the following brief
description of the drawings, detailed description and appended claims and drawings.

Same elements are related with same reference numerals.
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Fig. 1 shows & perspective view of a part of a drive assembly in a first operating position.

Fig. 2 shows a schematic frontal view of the part of the drive assembly according to Fig.
1.

Fig. 3 shows a perspective view of the part of the drive assembly of Fig. 1 in a second
operating position.

Fig. 4 shows a schematic frontal view of the part of the drive assembly according to Fig.
3.

Fig. 5 shows a cross-section of an embodiment of the drug delivery device.

Fig. 1 shows a perspective view of a part of an embodiment of a drive assembly
according to the invention. The guide nut 4 and the locking means 9 are arranged
adjacent to one another and to a cartridge holder 2 carrying the fastener 14. Fig. 1
shows the situation in which the fastener 14 is out of the position, in which the fastener
engages the locking means 9 with the guide nut 4.

The guide nut 4 can have a hole § in its centre and a screw thread 8 in the inner wall of
the hole 5, which are provided to guide a piston rod or a leadscrew passing through the
hole 5.

The guide nut 4 can also or alternatively have a hole 5 in its centre and features to
provide a keyed engagement between a piston rod and the guide nut 4. The keyed
engagement can be as such that a relative rotational movement between guide nut 4
and piston rod is prohibited. Such features can be protrusions and/or slots.

The cartridge holder 2 of this embodiment is tubular and provided with a cartridge
compartment 11 and a screw thread 12. The opposite end of the cartridge holder 2,
which does not make part of the drive assembily and is not shown in Fig. 1, can be
provided with 2 nozzle or a needle for the administration of a drug from the cartridge.
After a cartridge has been inserted in the cartridge compartment 11, the cartridge holder
2 is attached to a body of a drug delivery device comprising the drive assembly. The
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arrangement of the guide nut 4 and the locking means 9 may be mounted in the body
by means of a mounting device 10, which can be formed by a suitably cut and bent
metallic frame, for instance, as it is shown schematically in Fig. 1.

Fig. 1 shows a cartridge hoider 2 as a typical example of a part of the device which
carries the fastener 14. instead of the cartridge holder 2 shown in Fig. 1, other
embodiments may use an attachable and exchangeable reservoir or a removable part
of a body or housing with an integrated ampoule. The screw thread 12 can be
substituted with a bayonet coupling or a similar means for fastening. Irrespective of
such details of the part carrying the fastener 14, this part and with it the fastener 14 are
moved relatively to the arrangement of the guide nut 4 and the locking means 9 when
the user changes an empty reservoir or ampoule or inserts a new cartridge.

When the fastener 14 is located excentrically, the movement of the fastener 14 may be
a rotation with respect to the locking means 8. This is the case if the fastener 14 is
located at the rim of a part like the cariridge holder 2, which is attached by means of a
screw thread 12 and has therefore to be rotated.

The movement of the fastener 14 with respect to the locking means S can also be
combination of rotational and linear components or a purely linear relative movement.

Fig. 2 shows a schematic frontal view of the arrangement of the guide nut 4 and the
locking means 9 when the fastener 14 is out of the position, in which the fastener
engages the locking means 9 with the guide nut 4. The locking means 9 is a resilient
element in this embodiment, and may especially be a leaf spring or a metal strip. It is
mounted in the way of a pawl or cantilever with one end fastened to the mounting
device 10 or fo a body and the other end forming a hook. The locking means 9 is
maintained at a distance from the guide nut 4 so that the locking means 9 and the guide
nut 4 are not engaged and the guide nut 4 is free {o rotate. The fastener 14 is moved in
the direction of the arrow when the cartridge holder 2 is screwed to the body.

Fig. 3 shows a perspective view according to Fig. 1 after the attachment of the cartridge
holder 2. The position of the fastener 14 with respect to the locking means 9 is now
changed as compared to Fig. 1, owing to the rotation of the cartridge holder 2. The
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components and elements shown in Fig. 3 are the same as in Fig. 1 and bear the same
reference numerals.

Fig. 4 shows a schematic frontal view of the arrangement of the guide nut 4 and the
locking means 9 when the fastener 14 is in the position, in which the fastener 14
engages the locking means 8 with the guide nut 4. A comparison with Fig. 2 shows that
the fastener 14 has been moved on a circle that is concentric with the guide nut 4 and
the fastener 14 has thus been caused to slide over the locking means 9, thus forcing the
locking means 9 to engage with the structured outer surface of the guide nut 4. The
guide nut 4 is a toothed wheel in this embodiment, the guide nut 4 and the locking
means 9 forming a kind of ratchet, which inhibits a rotation of the guide nut 4 at least in
one direction when the locking means 9 is engaged with the guide nut 4.

The movement of the fastener 14 may include a shift paralle! to the central axis of the
guide nut 4. Such a shift will especially occur if the cartridge holder 2 is attached by
means of a screw thread 12 generating a helical movement. The function of the fastener
14 is not impaired by such a helical movement if the fastener 14 is dimensioned
accordingly and is able to slide over the locking means 9 a certain distance also in the
direction normal to the plane of the drawings of Figs. 2 and 4.

Figs. 1 to 4 represent only an example to show how the invention can be realized. The
drive assembly can be modified in various ways without leaving the scope of the

invention.

A drive assembly comprising a guide nut 4, a locking means 9 and a fastener 14 used in
a drug delivery device will now be described in conjunction with Fig. 5 to explain further
possible functions and operations of the drive assembly.

Fig. 5 shows a cross-section of an embodiment of the drug delivery device. The drug
delivery device 1 comprises a body 3 with a distal end 20 and a proximal end 30 and a
removable cartridge holder 2 at the distal end 20. The body 3 forms an exterior housing
of the drug delivery device. The cartridge holder 2 is aitached by a screw thread 12
mating a screw thread 13 of the main part of the body 3. Other means of fastening the
cartridge holder 2, like a bayonet joint, are not precluded. The cartridge holder 2 is
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provided for a cartridge 6 containing a drug. A piston 7 is arranged in the cartridge 6 to
be used to expel the drug. The distal end 20 may be provided with a nozzle 21, which
can comprise a screw thread for the application of a needle assembly.

The drug delivery device 1 comprises a dosing mechanism, which includes a piston rod
17. The piston rod 17 has a distal end, which is nearest to the distal end 20 of the body
3 and engages the piston 7 or a bearing 18 that is arranged between the piston 7 and
the piston rod 17 to reduce damages that may be caused by friction. The piston rod 17
is movable in the distal direction, i. e. towards the distal end 20, by means of a drive
device, the piston rod 17 pushing the piston 7 within the cartridge 6 in the distal
direction to expel the drug from the cartridge 6 through the nozzie 21. A first screw
thread 15 of the piston rod 17 is formed towards the distal end, and a second screw
thread 16 of the piston rod 17 is formed nearer to the proximal end of the piston rod 17.
The first screw thread 15 and the second screw thread 16 have opposite senses of
rotation in this embodiment. One or both of these screw threads 15, 16 may comprise
two or more single screw threads in helical alignment, forming a so-called multi-start
thread, which is known per se from other mechanical devices.

The drive device comprises a drive sieeve 19, which forms a tube through which the
piston rod 17 is moved. The drive sleeve 19 is generally cylindrical and provided with a
bearing 22 carrying a radially extending flange 23 at the proximal end. The second
screw thread 16 of the piston rod 17 is coupled with a corresponding screw thread on
the inner wall of the drive sleeve 19 to guide a helical relative movement of the piston
rod 17 with respect to the drive sleeve 19.

A generally cylindrical clutch 24 is disposed around the drive sleeve 19, and the clutch
24 is at least partially surrounded by an end stop 28. The clutch 24 is located adjacent
to the proximal end of the drive sleeve 19. Saw teeth 29 are arranged in azimuthal
sequence at the distal end of the clutch 24, and further saw teeth 31 are arranged in
azimuthal sequence at the proximal end of the clutch 24. The clutch 24 is keyed to the
drive sleeve 19 by splines preventing a rotation of the clutch 24 relatively to the drive
sleeve 19. The clutch 24 is provided with a plurality of flexible arms that engage a
plurality of spiines on an interior surface of a dose dial sleeve 27.
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A clutch plate 25 and a biasing means 26 are located between the distal end of the
clutch 24 and a radially extending flange at the distal end of the drive sleeve 19. The
biasing means 26 may be a helical spring, for instance. The clutch plate 25 is
rotationally locked to the body 3. The proximal face of the clutch plate 25 is provided
with saw teeth interacting with the saw teeth 29 at the distal end of the clutch 24 during
the operation of dose setting.

The end stop 28 is disposed between the drive sleeve 19 and the dose dial sleeve 27.
The end stop 28 is rotationally locked to the body 3 and is free to move axially with
respect to the body 3. In this embodiment, the external surface of the end stop 28 is
provided with a helical groove or thread, which is engaged with a threaded insert 33 of
the dose dial sleeve 27. The insert 33 is retained within the dose dial sleeve 27 by
means of an end cap 34, which is locked both rotationally and axially with respect to the
dose dial sleeve 27. Spiines of the end stop 28 may be provided to engage with the
clutch plate 25, thus locking the clutch plate 25 rotationally with respect to the body 3.

The dose dial sleeve 27 is provided with an outer helical thread 41 guiding a helical
movement of the dose dial sleeve 27 with respect to the body 3. A dose dial grip 46 is
disposed at the proximal end of the dase dial sleeve 27 and is provided with a central
opening. A button 49 is provided at the proximal end 30 of the drug delivery device 1.
The button 49 extends through the central opening of the dose dial grip 46 and enters
the bearing 22 of the drive sieeve 18,

The first screw thread 15 of the piston rod 17 is guided by the screw thread 8 on the
inner wall of the hole 5 of the guide nut 4. The guide nut 4 is prevented from axial
movement with respect to the body 3 by means of a web 32. The web 32 can be
provided by interfaces or protruding elements formed by integral parts of the body 3
extending transversely to the axis of the piston rod 17 into the interior volume of the
body 3. The web 32 can instead be formed by separate components that are fastened
to the body 3. The form of the web 32 is only restricted by its function to secure the
guide nut 4 against an axial shift with respect to the body 3. To this end, the web 32
comprises parts located on the distal side and on the proximal side of the guide nut 4,
as can be seen from Fig. 5.
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The locking means 9 can be mounted on the inner wall of the body 3 or to an insert that
is stationary with respect to the body 3. Fig. 5 shows the fastener 14 as a protruding
part of the cariridge holder 2. The fastener 14 extends in proximal direction between the
locking means 9 and the body 3 and can thus be made to slide over the locking means
9 by a rotation of the cartridge holder 2, when the cariridge holder 2 is screwed to the
body 3 by means of the screw threads 12, 13. When the cartridge holder 2 is attached,
the guide nut 4 is rotationally locked to the body 3 by the engaged locking means 9.
When the cartridge holder 2 is removed, the guide nut 4 is released and free to rotate
relatively to the body 3.

When the guide nut 4 is rotationally locked to the body 3, the movement of the piston
rod 17 is guided by the screw thread 8 of the guide nut 4 engaging the first screw thread
15 of the piston rod 17. The movement of the piston rod 17 is thus restricted to a helical
movement relatively to the body 3. When the guide nut 4 is not rotationally locked to the
body 3, the movement of the piston rod 17 is no longer restricted by the guide nut 4. As
the guide nut 4 is still not able to move axially because of the web 32, an axial shift of
the piston rod 17 with respect to the body 3 requires & corresponding helical movement
with respect fo the guide nut 4. This helical movement is easily generated, because the
disengagement of the guide nut 4 from the locking means 9 enables the guide nut 4 o
rotate freely and with low friction with respect to the body 3 in a way to permit the
movement of the piston rod 17.

The operation of the described embodiment of the drug delivery device will be described
in the following.

To set a dose to be delivered, a user rotates the dose dial grip 46, thereby rotating the
dose dial sleeve 27. The clutch 24 is engaged with the dose dial sleeve 27 by means of
the saw teeth 31 at the proximal end of the clutch 24. This engagement and the splined
engagement of the clutch 24 and the drive sleeve 19 make the cluich 24 and the drive
sleeve 19 rotate with the dose dial sieeve 27. The clutch plate 25 is pushed towards the
clutch 24 by the biasing means 26 in order fo keep the saw teeth 29 of the clutch 24 and
the saw teeth of the cluich plate 25 in contact. The profile of the saw teeth enables the
relative movement of the clutch 24 and the clutch plate 25, which is rotationally locked
to the body 3, and this relative movement provides an audible and tactile feedback of
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the set operation. The setting of a unit or a specified subunit of a dose can thereby be
indicated, if the saw teeth are dimensioned accordingly.

The larger the dose to be set, the farther the dose dial sleeve 27 is moved out of the
body 3. The relative movement of the dose dial sleeve 27 with respect to the body 3 is
helical, because the coupling is effected by means of a screw thread. The pitch of the
outer helical thread 41 of the dose dial sleeve 27, the pitch of the second screw thread
16 of the piston rod 17, and the coupling between the dose dial sleeve 27 and the piston
rod 17 are adapted to enable the helical movement of the dose dial sleeve 27 with
respect {o the body 3 while leaving the piston rod 17 stationary with respect to the body
3. The piston rod 17 is maintained at its position during the set operation, because the
movement of the piston rod 17 is restricted by the engaged guide nut 4.

The end stop 28, which is coupled to the dose dial sleeve 27 but prevented from
rotating with respect {o the body 3, moves in the proximal direction when the dose dial
sleeve 27 is rotated out of the body 3. When a dose is set equal {o the remaining
dispensable contents of the cartridge 6, the end stop 28 abuts a stop means 36 of the
piston rod 17, which prevents the end stop 28 and simultaneously the dose dial sleeve
27 from moving further in the proximal direction, and the set operation is stopped.

If the set dose is 100 large, the set operation can be corrected by rotating the dose dial
grip 46 in the opposite direction. The reverse rotation of the clutch 24 makes the saw
teeth of the clutch 24 override the saw teeth of the clutch plate 25.

When the desired dose has been set, it can be dispensed by pressing the button 49 in
the distal direction. This displaces the clutch 24 in the distal direction with respect to the
dose dial sleeve 27, thereby decoupling the clutch 24 and simuitaneously the drive
sleeve 19 from the dose dial sleeve 27. The clutch 24 remains rotationally locked to the
drive sleeve 19. The dose dial sleeve 27 is now free to move helically back in the distal
direction without causing a rotational or helical movement of the drive sleeve. The
displacement of the clutch 24 also moves the cluich plate 25 in the distal direction
against the biasing means 26, until the clutch plate 25 abuts a shoulder on the drive
sleeve 19. The clutch 24 and the clutch plate 25 are thereby engaged, so that a rotation
of the clutch 24 relatively to the clutch plate 25 is prevented. A rotation of the clutch 24
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and the drive sleeve 19 with respect to the body 3 is thus also inhibited, because the
clutch plate 25 is rotationally locked to the body 3 by means of the end stop 28. The
clutch plate 25, the clutch 24 and the drive sleeve 19 are moved together in the distal
direction but do not rotate with respect to the body 3.

The movement of the drive sleeve 19 causes a helical movement of the piston rod 17
with respect to the body 3 by means of the second screw thread 16 engaging the inner
screw thread of the drive sleeve 19. As the movement of the piston rod 17 is also
guided by the first screw thread 15 engaging the inner screw thread 8 of the guide nut 4,
and the guide nut 4 is presently engaged with the locking means 9 and thus rotationally
locked to the body 3, the helical movement of piston rod 17 advances the piston rod 17
in the distal direction. The ratio of the pitches of the first screw thread 15 and the
second screw thread 16 can be selected according to a desired proportion between the
distance by which the drive sleeve 19 is shifted and the distance by which the piston rod
17 is shifted relatively to the body 3 during the dispense operation. The movement of
the dose dial sleeve 27 in the distal direction causes the end stop 28 to move back to its
initial position within the body 3.

When the cartridge 6 is emptly, it may be substituted with a new one. To this purpose,
the cartridge holder 2 is removed from the body 3, the empty cartridge 6 is taken out of
the cartridge compartment 11, and a new cartridge is inserted. Before the cartridge
hoider 2 is attached to the body 3, the piston rod 17 is reset to a start position, which is
appropriate in view of the location that is occupied by the piston 7 when the cartridge
holder 2 is attached.

The piston rod 17 is reset in the proximal direction. The movement of the piston rod 17
is restricted by the first screw thread 15 and the second screw thread 16 engaging the
guide nut 4 and the drive sleeve 19, respectively. When both the guide nut 4 and the
drive sleeve 19 are stationary with respect to the body 3, a movement of the piston rod
17 relatively to the body 3 is not possible because the first screw thread 15 and the
second screw thread 16 do not have the same pitch and sense of rotation. The reset of
the piston rod 17 by an axial movement in the proximal direction is possible when the
guide nut 4 is free to rotate relatively fo the body 3, thus enabling a helical movement of
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the guide nut 4 with respect to the piston rod 17 irrespective of the position and
movement of the piston rod 17 with respect to the body 3.

The reset operation is therefore made possible by a release of the guide nut 4. As the
fastener 14 is removed together with the cartridge holder 2, the locking means 9 is
disengaged from the guide nut 4, as long as the cartridge holder 2 is not attached to the
body 3. When the piston rod 17 is shifted in the proximal direction, the guide nut 4
rotates according to the required helical movement of the guide nut 4 with respect to the
piston rod 17. When the piston rod 17 is reset, the cartridge holder 2 is attached to the
body 3. The fastener 14 engages the locking means 9 with the guide nut 4, so that the
guide nut 4 is rotationally locked to the body 3. The drug delivery device is then ready
for set and dispense operations as described above.

The reset of the piston rod 17 can be performed manually, while the cartridge holder 2
stays completely removed. The reset can be achieved by pushing the piston rod 17
towards the proximal end 30 or by holding the device with the proximal end 30 pointing
down to have the gravitational force move the piston rod 17 to the reset position.
Instead, the piston rod 17 can be pushed by the piston 7 to the reset position, when the
cartridge holder 2 is being attached and approaches the proximal end 30.

If the cartridge holider 2 is provided with a screw thread 12, it approaches the proximal
end 30 slowly and steadily with every turn of the cartridge holder 2 with respect to the
body 3 in the course of the attachment. The helical movement of the cartridge hoider 2
with respect to the body 3, generated by a screw thread, has the advantage of not
building up a load on the piston 7, which might shift the piston 7 before the drug delivery
device 1 is used. If the cartridge holder 2 is provided with a bayonet coupling and there
is no screw thread to control the smooth attachment of the cartridge holder 2, the reset
of the piston rod 17 can be supported by means preventing a premature shift of the
piston 7 towards the distal end 20.

The fastener 14 is preferably designed to enter the interspace between the body 3 and
the locking means 8 automatically during the operation of attaching the cartridge holder
2. The design of the cartridge holder 2, and of the fastener 14 in particular, is preferably
adapted to secure a complete reset of the piston rod 17 before the fastener 14 comes
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into the position in which the fastener 14 engages the locking means 9 with the guide
nut 4.

An embodiment of the drug delivery device was described in detail in conjunction with
Fig. 5, in order to make the drive assembly completely clear. The details of this
embodiment in their entirety do not represent the essential features of the invention and
do not restrict the scope of the invention as claimed. Various modifications, alterations
and substitutions of the drive assembly and the drug delivery device are within the
scope of the invention.

The drug delivery device has many advantages, among them the enablement of an
easy replacement of the cartridge and a particularly easy reset of the piston rod. The
reset operation thus need not be affected by details of the drive mechanism concerning
the operations of setting and dispensing. The piston rod can therefore be provided with
various functions and realized in various different embodiments, all of them enabiling the
reset operation as described. The drive assembly according to the invention renders the
reset operation independent of the other operations of the drive mechanism and the
piston rod.
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Claims

1. A drive assembly for a drug delivery device, comprising:

a piston rod,

a guide nut, the guide nut being rotatable around an axis of the assembly,

a locking means, the locking means being radially movable with respect to the axis in
order to engage with the guide nut and to inhibit a rotation of the guide nut,

a body in which the guide nut and the locking means are arranged, the locking means
being fastened to the body,

a cartridge holder, which can be attached to and removed from the body, and

a fastener, the fastener being part of or fastened to the cartridge holder and being
provided to move the locking means radially with respect to the axis , engaging the
locking means with the guide nut, when the cartridge holder is attached to the body, and
to hold the locking means in a position in which the locking means is engaged with the
guide nut for drug delivery,

characterized in that

a screw thread coupling the guide nut and the piston rod enables a helical movement of
the piston rod with respect fo the guide nut, the helical movement comprising a rotation
around the axis and a simultaneous shift along the axis,

the fastener is a protruding part of the cartridge holder, and

the fastener is made to slide over the locking means and engages the locking means

with the guide nut by a rotation of the cartridge holder with respect to the body.

2, The drive assembly according to claim 1, wherein

the fastener is provided by a protruding element of the cartridge holder.
3. The drive assembly according o claim 1 or 2, wherein
the locking means is not engaged with the guide nut during a reset operation, when the

cartridge holder is not attached to the body.

4. The drive assembly according to any one of claims 1 to 3, wherein
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the guide nut is a toothed wheel having notches or interspaces between the teeth, and
the locking means is a resilient or resiliently mounted pawl or cantilever comprising an

edge or hook engaging the notches or interspaces.

5. The drive assembly according to any one of claims 1- 4, further comprising:

a web of the body inhibiting a movement of the guide nut in the direction of the axis
while permitting a rotation of the guide nut around the axis when the locking means is

not engaged with the guide nut.

6. The drive assembly according to claim 5, further comprising:
a drive sleeve arranged within the body, the drive sleeve being coupled with the piston

rod by means of a further screw thread.

7. The drive assembly according to claim 6, wherein

the screw thread and the further screw thread have opposite senses of rotation.

8. The drive assembly according to claim 6 or 7, further comprising:
a clutch, by which the drive sleeve can be rotationally locked with respect to the body in

a releasable manner.

9. The drive assembly according to claim 8, wherein

a shift of the drive sleeve with respect to the body along the axis is converted into a
helical movement of the piston rod with respect to the body when the drive

sleeve is rotationally locked with respect o the body and the locking means is engaged
with the guide nut.
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10. A drug delivery device comprising a drive assembly according to any one of

claims 1 to 8.

11. A drug delivery device according to claim 10, having a shape of an injection pen.



