WD 2011/ 039216PCT/ EP2010/ 064407 1 Description Drive assenbly, piston rod,
drug delivery device, and use of a spring 5The present disclosure relates
to a pi stwo20n@3vAaedri ve assenbly, a drug delivery devi eer/mpaiooeusdne use
of a spring. EP 1923083 Al discloses drive nmechanisns for use in drug
delivery devices. 10lt is an object of the present disclosure to provide
for a nDestripiicst on rod, drive assenbly, drug delivery device, and/or use of
a spring. According to at |east one aspect, a piston rod is provided for.
The piston rod may be flexible or not. It may be a sinple rod, a |ead
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the piston rod has one or nore rows of axially spaced ribs and/or

indentations. The ribs or indentations preferably formone or nore rows of
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configure teractin | y displaceable pawl el enent. 30
According to at | east one aspect, the piston rod corrpri ses at | east one
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15 gear system, or the like. The piston rod may have a circular or a 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 multi-part construction. The piston rod may have a proximal
end, a distal end, and a main longitudinal axis extending between the proximal end and
the distal end.

20
According to at least one aspect, the piston rod has one or more rows of axially spaced
ribs and/or indentations. The ribs or indentations preferably form one or more rows of
ratchet pockets. The row(s) of ratchet pockets may extend in an axial or substantially
axial direction. A row of ratchet pockets which extends in an axial or substantially axial

25 direction is subsequently denoted as an axial row of ratchet pockets.

According to at least one aspect, each ratchet pocket tapers in a radial direction
towards the longitudinal axis of the piston rod. Expediently, in this case, the ratchet
pockets are configured for interacting with a radially displaceable pawl! element.

30
According to at least one aspect, the piston rod comprises at least one first ratchet
pocket with a proximal sidewall and a distal sidewall. The proximal sidewall and the
distal sidewall may delimit the first ratchet pocket axially and, preferably, such that the

first ratchet pocket tapers in a first angular direction with respect to the longitudinal axis.
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particul ar, configured for interacting wth a paw elenent which is

r ot at abl ewenoundeiiee | ongi tudi nal axis. Preferably, a dipstrare@obeisoreen the
| ongi tudi nal axis and the paw elenent is fixed or essentially fixed in
this enbodi nent. 5Preferably, the piston rod conprises one or nore rows of
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According to at least one aspect, the piston rod comprises at least one second ratchet
pocket. The second ratchet pocket is preferably angularly offset from the first ratchet
pocket. The second ratchet pocket has a proximal sidewall and a distal sidewall which
delimit the second ratchet pocket axially and, preferably, such that the second ratchet
25 pocket tapers in a second angular direction with respect to the axis. The second angular
direction may be opposite to the first angular direction. Preferably, the piston rod
comprises one or more rows of second ratchet pockets. The respective row may be
oriented axially. According to one aspect, axially successive second ratchet pockets of
at least one row are axially spaced apart from each other.
30
According to at least one aspect, the second ratchet pocket is axially offset from the first
ratchet pocket. In particular first ratchet pockets and second ratchet pockets are axially
staggered such that one, in particular one and only one, second ratchet pocket is axially
arranged between each pair of directly axially successive first ratchet pockets.



WO 2011/ 039216PCT/ EP2010/ 064407 3 According to at | east one aspect, the
piston rod has a ridge. The ridge nmay be oriented axially. The ridge may
conpri se wofwrgt3omet of indentations representing the reer@mr2e0@64hH7 t he
rows of first ratchet pockets. The risge may conprise a second set of
I ndentations 5 representing the row or one of the rows of second ratchet
pockets. According to at | east one aspect, the piston rod conprises a
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Simlarly, each of the proximl sidewall and the distal sidewall of a
respective second ratchet pocket may, for exanple, extend in the second
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The di stance between the first edge of proxi mal sid and the first
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row or one of the rows of second ratchet pockets through the channel defined by the
second protrusion and the second ratchet pockets. The channel may extend axially
20 along the piston rod. The second protrusion may extend along a plurality, preferably all

second ratchet pockets of the respective row.

Each of the proximal sidewall and the distal sidewall of a respective first ratchet pocket

may, for example, extend in the first angular direction from a respective first edge to a
25 respective second edge. Similarly, each of the proximal sidewall and the distal sidewall

of a respective second ratchet pocket may, for example, extend in the second angular

direction from a respective first edge to a respective second edge.

The distance between the first edge of the proximal sidewall and the first edge of the
30 distal sidewall may be greater than the distance between the second edge of the
proximal sidewall and the second edge of the distal sidewall. According to at least one
aspect, the second edge of the proximal sidewall and the second edge of the distal
sidewall may coincide such that they, in particular, form a common edge of the pocket.



WO 2011/ 039216PCT/ EP2010/ 064407 4 The first and/ or second edges of the
proxi mal and/or distal sidewalls extend, for exanple, radially wth respect
to the | owgizbudizpak axis. According to at |east one aspectrjepée/osa0pnd edge
of the proxinmal sidewall is arranged &closer to the distal end of the
piston rod than the first edge of the proxinmal sidewall. The first and the
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According to t one aspect rive assenb prOVI r

drive aftwedanyleay be a drive assenbly for a drug delivery device. 25
According to at | east one aspect, the drive assenbly is a resettable drive
assenbly. The resettable drive assenbly nay have a drive node and a reset

node. Accowf&aﬂgaét%r?é aé;%?eﬁtth@f‘rﬁoﬁlm%idev&éﬂeoﬂhé\f@st%ﬁ:ﬁ@ﬂbwcl@@r' ses a
housi ng. The housing 30 may have a proximal end and a distal end. According
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axi al | Ypﬁﬂﬁmbﬁsiaéhbﬁi may be greater than an inclination angle of the distal sidewall. The
distal sidewall may, for example, extend substantially perpendicular with respect to the
longitudinal axis. In particular, the first edge of the distal sidewall and the second edge
20 of the distal sidewall are axially spaced apart from each other by a shorter distance than
the first edge of the proximal sidewall and the second edge of the proximal sidewall.

According to at least one aspect, a drive assembly is provided for. The drive assembly
may be a drive assembly for a drug delivery device.

25
According to at least one aspect, the drive assembly is a resettable drive assembly. The

resettable drive assembly may have a drive mode and a reset mode.

According to at least one aspect, the drive assembly comprises a housing. The housing
30 may have a proximal end and a distal end.

According to at least one aspect, the drive assembly comprises a piston rod, for
example a piston rod of the type described above. The piston rod may be axially
displaceable with respect to the housing. For example, it may be axially displaceable
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proxi mal start position and a distal end position. According to at | east
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20 the piston rod.

According to at least one aspect, the drive assembly comprises a reset member. The
reset member may be rotatable with respect to the housing. According to at least one
aspect, the reset member is releasably rotationally lockable, in particular releasably
25 engageable, with the housing. The drive assembly may be configured such that the
reset member is operable to retain the drive assembly in the reset mode when it is

engaged with the housing.

According to at least one aspect, the drive assembly comprises a detachable member.

30 The detachable member may be configured for being detachably connected to the
housing. The detachable member may be one of a cartridge and a cartridge holder. The
cartridge may comprise a piston. The piston rod may be configured for distally
displacing the piston, for example for dispensing a dose, in particular a dose of a liquid
drug, from the cartridge.
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drive assenbly conprises a first diverter elenent. The first diverter

el ement rwy 2bei/Ganpri sed by the reset nenber, the det aclrelyisr20mmban or t he
housi ng, for exanple. The drive assenbly, in particular the reset 5 nenber,
t he detachabl e nenber or the housing, may al so have a second diverter

el ement. According to at | east one aspect, the first diverter elenent is a
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menber, etdmgertr oxi mal end 15 of the first ranp may be connected to the
proxi mal end of the second ranp. According to at | east one aspect, the
drive asserrbly corrpri ses a rotational bias nmenber. In one enbodi nent, the
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According to at | east one aspect, one end of the resilient nenber may be
firmy connected, in particular fixed, to the rotational bias nmenber.

Accor di pgcorirgg td @taetastocﬂﬁa eewmttheadrf\ferédsemwdomfpntsbe arregtionanbiagenber may
be firmy connected, articular fixed, to the reset nmenber or the
housi ngmember. In one embo ment, the rotational bias member comprises a sleeve. The
piston rod may extend through the sleeve. According to at least one aspect, the
20 rotational bias member is rotatable with respect to the housing. The rotational bias
member may be operable to transfer a resilient bias to the piston rod. According to at
least one aspect, the rotational bias member comprises a pawl element for interacting
with the row or one of the rows of second ratchet pockets of the piston rod. Preferably, a
respective pawl element is assigned to each of the rows of second ratchet pockets of

25 the piston rod.

The drive assembly may, for example, comprise a resilient member, e.g. a spring. The
resilient bias member is preferably operable to generate a resilient bias on the rotational
bias member and/or the piston rod. In particular, the drive assembly is operable to

30 transfer the resilient bias generated by the resilient member to the piston rod via the
rotational bias member. According to at least one aspect, one end of the resilient
member may be firmly connected, in particular fixed, to the rotational bias member.
According to at least one aspect, a further end of the resilient member may be firmly
connected, in particular fixed, to the reset member or the housing.



WO 2011/ 039216PCT/ EP2010/ 064407 7 According to at | east one aspect, the
rotational bias nmenber has a first part and a second part. The first part
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Is only axially displaced, it is in particular not rotated. In one
enmbodi mh the pgston rod for blocking proximal axial movement of the piston rod by means of
interacting with the piston rod via the pawl element(s).
20
According to at least one aspect, a drug delivery device is provided for. The drug
delivery device may comprise the drive assembly, in particular the resettable drive

assembly.

25 According to at least one aspect, the drive assembly is configured such that, for setting
a dose, the drive member is proximally displaceable with respect to the housing and,
preferably, with respect to the piston rod, in particular from a rest position to a dose set
position. For dispensing the set dose, the drive member may be distally displaceable
with respect to the housing from the dose set position towards the rest position.

30
Preferably, for dispensing the set dose, the drive member interacts with the piston rod to
displace the piston rod distally with respect to the housing. According to at least one
aspect, the piston rod is only axially displaced during dispensing of the dose. When the
piston rod is only axially displaced, it is in particular not rotated. In one embodiment, the



WO 2011/ 039216PCT/ EP2010/ 064407 8 piston rod is displaced distally with
respect to the rotational bias nenber when di spensing the dose. According
to at | eawD20on@3smpect, when setting the dose, the pisteoTmrdoiod®es40t at ed i n
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means of I nteracti one first ratchet pocket of the piston rod with the
respective paw elenent of the drive nenber. Wen the drive 25nenber noves
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the piston rod in the first rotational direction may be a movement towards the second

angular position. In particular, the piston rod is moved in the first rotational direction
towards the second angular position against the resilient bias, which is in particular
20 transferred to the piston rod by the rotational bias member.

For example, the proximal axial movement of the drive member is converted to the
rotational movement of the piston rod by means of interaction of one first ratchet pocket
of the piston rod with the respective pawl element of the drive member. When the drive
25 member moves proximally with respect to the piston rod and rotates the piston rod in
the first rotational direction with respect to the housing and the drive member, the pawl
element of the drive member may disengage from the first ratchet pocket by means of
the relative movement between the piston rod and the drive member. Thus, the rotation
angle of the rotational movement of the piston rod may be determined by an angular
30 extension of the first ratchet pocket.

According to at least one aspect, the rotational bias member may interact with the
piston rod such that the piston rod is rotated in the second rotational direction, in
particular by means of the resilient bias. The rotation of the piston rod in the second



According to at | east one aspect, the rotational bias nenber may interact
with the piston rod such that the piston rod is rotated in the second
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the rotational bias nenber. Thus, when the piston rod is rotated in the
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20 member in the second rotational direction with respect to the piston rod may be
prevented by means of engagement of a second ratchet pocket of the piston rod with a
respective pawl element of the rotational bias member. Thus, when the piston rod is
rotated in the first rotational direction, it may carry the rotational bias member with it in
the first angular direction whereas, in particular, the resilient bias tends to rotate the

25 rotational bias member in the second rotational direction.

According to at least one aspect, when dispensing the set dose, the piston rod interacts
with the rotational bias member to transform a distal movement of the piston rod into a
rotational movement of the rotational bias member, in particular against the resilient

30 Dbias. The distal movement of the piston rod may be transformed into a rotational
movement of the rotational bias member in the first rotational direction with respect to
the piston rod and, in particular, the housing.



30bi as. The distal novenent of the piston rod may be transforned into a
rotational novenent of the rotational bias nmenber in the first rotational

di rect i onweizbhyosernpect to the piston rod and, in particecamEp2diomedrousi ng.
WO 2011/ 039216PCT/ EP2010/ 064407 10 Acwording to at |east one aspect, the
drive assenbly is operable to elastically deformthe resilient nenber for
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bi as nenber. According to at | east one aspect, the drive nenber is operable
to interact with the piston rod for formng a first interlock. The first
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second I nterlock. The Second interlock may, in particular, be operable to
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by the thténsckaudbethatthe dviveseiembeg i$ bpebteto di8place the piston rod distally for
dispensing a dose. In particular, the first interlock represents a clutch between the
piston rod and the drive member which may be configured such that, in particular when
20 the drive assembly is in the drive mode, the piston rod follows distal movement of the
drive member and the piston rod does not follow proximal movement of the drive

member.

According to at least one aspect, the stop member and/or the rotational bias member is
25 operable to interact with the piston rod for forming a second interlock. The second
interlock may, in particular, be operable to block proximal movement of the piston rod
with respect to the housing. The second interlock prevents the piston rod from moving
proximally when a force in the proximal direction is exerted on the piston rod, for
example by the drive member during setting the dose.
30
For example, proximal axial movement of the piston rod with respect to the housing is
blocked by the second interlock by means of interaction of the piston rod with the stop
member or the rotational bias member via the row or at least one row of ratchet pockets,
in particular second ratchet pockets, of the piston rod.



For exanpl e, proximl axial novenment of the piston rod with respect to the
housing is bl ocked by the second interlock by nmeans of interaction of the
pi ston roslownitnsbhie stop nenber or the rotational bias wrewmProiosssdhe row
or at |east one row of ratchet pockets, in particular second ratchet
pockets, of the piston rod. WD 2011/039216PCT/ EP2010/ 064407 11 Accordi ng
to at |east one aspect, the second interlock is operable to prevent
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According to one aspect, for formng the second interlock, the rotational

bi as mefRRRECHEE KOW$ 6F rateleetiaskeifenber is configured for interacting with
the sane row of ratchet pockets with which the drive nenber interacts. The
rotational bias nenber and/or the stop nenber may al so be configured for
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at | east one aspect, otation i as nmenber and/or the stop nenber
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ratchet cgmpgurea for engaging with one ratchet pocket. In one embodiment, the ratchet

25 pockets may be tapering in a radial direction towards the longitudinal axis of the piston
rod. In another embodiment, the row of ratchet pockets is a row of first ratchet pockets,

the first ratchet pockets tapering in the first angular direction, as described above.

According to one aspect, for forming the second interlock, the rotational bias member
30 and/or the stop member is configured for interacting with the same row of ratchet
pockets with which the drive member interacts. The rotational bias member and/or the
stop member may also be configured for interacting with an additional row of ratchet
pockets. For example, the rotational bias member and/or the stop member is configured
for interacting with a row of second ratchet pockets which taper in the second angular



5According to at |east one aspect, when di spensing the set dose, the
rotational bias nmenber is rotated in the first rotational direction by
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20 the second ratchet pocket.

Subsequent to the rotation in the first rotational direction, the rotational bias member
may be rotated in the second rotational direction with respect to the housing and the
piston rod. The rotational bias member may be rotated in the second rotational direction

25 in particular by means of the resilient bias, for example by means of interaction with the
resilient member. In particular, the rotational bias member may be rotated in the second
rotational direction for engaging another one of the ratchet pockets, in particular of the
second ratchet pockets.

30 In one embodiment, the angular range of the rotational motion of the rotational bias
member in the second rotational direction with respect to the housing may be limited by
interaction of the rotational bias member with the housing, in particular via the piston rod
and the drive member. For example, the piston rod prevents further rotation of the
rotational bias member in the second rotational direction with respect to the piston rod



5 According to at | east one aspect, the first interlock is unlockable
and/ or the second interlock is unlockable. Unlockable first and/or second
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According to at | east one aspect, when the 5second interlock is unlocked,

t he st ofiQvemRt of hepistabras tpdhﬁrﬁ@F RESItIQN ihalMedi st on rod such that the
piston rod follows further rotational novenent of the stop nmenber in the
first rotational direction with respect to the housing and the drive nenber
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member are rotatable with respect to each other for unlocking the second interlock. For
25 example, the piston rod and the stop member are rotatable with respect to each other
and the piston rod additionally or alternatively is rotatable with respect to the drive

member.

According one aspect, the drive assembly is configured such that the first interlock and

30 the second interlock are unlockable by rotation of the piston rod from the first angular
position to the second angular position, in particular with respect to the housing, to the
stop member and/or to the drive member. This embodiment may be particularly
expedient when the drive member and the stop member are rotationally locked with
respect to the housing.



According to at | east one aspect, the resilient nenber is configured for
interacting with 15 the stop nenber to generate a resilient bias on the
st op nenbwo 20owo3prienoti ng rotation of the stop nenber i pcrhr2c00643d7
rotational direction with respect to the housi ng, when the drive assenbly
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to deflect the second part in the second rotational direction when the

second part noves in the first axial direction. In particular, the second
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conpri sed of the reset nmenber, the detachabl e nenber or the housing, when
the drive assenbly is switched fromthe drive node to the reset mode.
According to at least one aspect, the stop member has a first part which is axially locked

with respect to the housing and a second part which is axially displaceable with respect

25 to the housing. The first and second parts of the stop member may be rotationally
coupled, in particular rotationally locked with respect to each other. The second part
may be resiliently biased in a first axial direction, for example in the distal direction. The
second part may be resiliently biased by means of the resilient member.

30 According to at least one aspect, either the reset member, the detachable member or
the housing is configured for interaction with the second part to convert axial movement
of the second part in the first axial direction into rotational movement of the stop
member in the second rotational direction, when the drive assembly is in the drive mode.
For example, when the drive assembly is in the drive mode, the first diverter element is



According to at | east one aspect, the reset nenber is rel easably engageable
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direction, after dispensi ng of the dose. is al so conceivable that energy
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ass2irbl wousingraerdab lopetable tmvetain the drive assembly in the reset mode when it is
engaged with the housing. According to at least one aspect, the resilient member is
operable to interact with the reset member for locking the reset member in engagement
with the housing when the drive assembly is in the reset mode. For example, the
resilient member may be operable to generate a resilient bias, in particular in an axial

25 direction, on the reset member.

According to at least one aspect, the detachable member is operable to interact with the
reset member such that, when connecting the detachable member to the housing, the
reset member is disengaged from the housing. The engagement of the reset member

30 with the housing may be released in particular against the resilient bias on the reset
member. According to at least one aspect, when disconnecting the detachable member
from the housing, the reset member is brought into engagement with the housing, in
particular by means of the resilient bias on the reset member.



rotational novenent of the piston rod, driven by the rotational bias, into
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20 for rotationally biasing the piston rod and the drive assembly is operable to convert a
rotational movement of the piston rod, driven by the rotational bias, into an axial

movement of the piston rod.

According to at least one aspect, the spring is used for interacting with the stop member

25 and/or with the rotational bias member for resiliently biasing the stop member /
rotational bias member in the second rotational direction. In one embodiment, when the
second interlock is locked, the spring is used for storing energy for driving a rotation of
the stop member / rotational bias member in the second rotational direction. For
providing the energy, the spring may be configured for interacting with the stop member

30 /rotational bias member for biasing the stop member / rotational bias member in the
second rotational direction, when the second interlock is locked.

According to at least one aspect, when unlocking the first and/or second interlocks, the
spring is used for transferring force to the stop member for driving a rotation of the stop



25 According to at |east one aspect, a drive assenbly for a drug delivery
device is provided for. The drive assenbly conprises a housing having a
proxi mal wodoanmdemedi stal end. It conprises a piston roechaEro@oasisal |y
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According t | east one aspect, a re etta rirve asse or a
del i ver yn@«almecmmmmndbel dfrlmg; derr\kmfyrdey@letlam theoldnl\xearm)siee‘crbaxnatty)apdlloses a
housi ng | stal end. The drive assenbly
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being axially displaceable with respect to the housing 20between a proxi mal
start position and a distal end position. The drive assenbly conprises a
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stop ne
housing for retaining the drive assembly in the reset mode.

According to at least one aspect, a piston rod for a drug delivery device is provided for.
20 The piston rod has a proximal end, a distal end and a main longitudinal axis extending
between the proximal end and the distal end. The piston rod comprises at least one first
ratchet pocket. The first ratchet pocket is axially delimited by a proximal sidewall and a
distal sidewall such that the first ratchet pocket tapers in a first angular direction with
respect to the axis.
25
According to at least one aspect, a drive assembly for a drug delivery device is provided
for. The drive assembly comprises a housing having a proximal end and a distal end. It
comprises a piston rod being axially displaceable and rotatable with respect to the
housing between a first angular position and a second angular position. It comprises an
30 axially displaceable drive member and a rotational bias member, which rotational bias
member is operable to transfer a resilient bias to the piston rod.

The drive assembly is configured such that, for setting a dose:



The resettable drive assenbly is configured such that: 25- the drive nmenber
Is operable to interact with the piston rod for form ng an unl ockable first
i nt erl ockwot2oe/d3prist i nterl ock bei ng operabl e to bl ock pcospromb/osmeenent of
the piston rod with respect to the drisve nenber; the stop nenber is
operable to interact with the piston rod for form ng an unl ockabl e second
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to at | p&st ande aspect, a spring is used in a drug delivery device, the

drug. delivery device conprising a housi having a proxi mal end and a
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a fir st to theadnivenaentiar eciditbe heusingreys peans tod thé eedilend breg. when setting the

dose. The spring is used for storing energy for driving a rotation of a
piston rod in a second rotational direction with respect to the housing by

i nt er actd s Wal/Na taetidil syorelibBs Werking @siedethsniBhskdthicv@ble t he second
rotational direction duri'ng sefting of the dose. The spring is additionally

usetbfor storing energy for driving an axial 20displacenent for reducing

pressur ﬁc&f)roﬁrtbetooét%ggt 5n0eda§;51ectt,hae r@ge?tta%% ngvé Bé&érﬁ&vaPa \Hirﬁé]delivery device

is provided for. The resettable drive assembly comprises a housing having a proximal
end and a distal end. The drive assembly comprises a piston rod being rotatable with
respect to the housing and being axially displaceable with respect to the housing

20 between a proximal start position and a distal end position. The drive assembly
comprises a drive member for distally displacing the piston rod towards the end position
when dispensing a dose. The drive assembly further comprises a stop member.

The resettable drive assembly is configured such that:

25 -the drive member is operable to interact with the piston rod for forming an unlockable
first interlock, the first interlock being operable to block proximal movement of the piston
rod with respect to the drive member;

- the stop member is operable to interact with the piston rod for forming an unlockable
second interlock, the second interlock being operable to block proximal movement of

30 the piston rod with respect to the housing;

- when the drive assembly is in a drive mode, the first and second interlocks are locked
such that proximal movement of the piston rod from the end position to the start position
is prevented by the first interlock and the second interlock;
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pre-defined doses having

In this way, a drug delivery device having a particularly low number of resilient parts is
achievable.

25
According to at least one aspect, the spring is used in a resettable drug delivery device,
the drug delivery device comprising a housing having a proximal end and a distal end, a
piston rod, a drive member for rotating the piston rod in a first rotational direction with
respect to the housing when setting a dose and for distally displacing the piston rod

30 away from a proximal start position when dispensing the dose, and a stop member for
interacting with the piston rod to form an unlockable interlock. The spring is used for
storing energy for driving a rotation of the piston rod in a second rotational direction,
opposite to the first rotational direction, with respect to the housing by interacting with
the piston rod for biasing the piston rod in the second rotational direction when setting



25 nechani cal and manual dose delivery and dose sel ection nechanisns. The
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tubul ar or non-tubul ar shape. Usually, an exterior housing serves to house
a cartridge fromwhich a nunber of doses of a nedicinal product nay be
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med2ei nfihemirmdunechanlsm may, for example, comprise the drive assembly. Additionally, the
device may contain components designed to monitor physiological properties such as
blood glucose levels, etc. Furthermore, the device may comprise a needle or may be
needle-free. In particular, the term "drug delivery device" preferably denotes a
disposable needle-based pen-type device providing multiple pre-defined doses having

25 mechanical and manual dose delivery and dose selection mechanisms. The device is

preferably designed for use by persons without formal medical training, such as patients.

Preferably, the drug delivery device is of the injector type.

The term "housing” shall preferably denote an exterior housing, sometimes also

30 denoted as "main housing", "body", or "shell", and/or an interior housing, sometimes
also denotes as "insert" or "inner body". The housing may have a unidirectional axial
coupling to prevent proximal movement of specific components. It may be designed to
enable the safe, correct and comfortable handling of the assembly, the drug delivery
device or any of its mechanism(s). Usually, it is designed to house, fix, protect, guide



The "distal end" of the assenbly, the device or a conponent of the device
or of the assenbly - for exanple of the housing and/or the piston rod -,
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macyl ar degeneration, inflammation, hay fever, atherosclerosis and/or
rhe toid arthritis, 15 wherein in a further enbodi nent the
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exedi n-3 or exedin-4 or an anal ogue or derivative of exedin-3 or exedln 4,
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r epl acetrelnastdh engayedt enall Yeeferblyhfean that two components of the assembly or
device are joined for translation of force or movement in one direction only, preferably
during dispense. The drive member may be of unitary or multi-part construction.
20
The term "piston rod" preferably denotes a component adapted to operate
through/within the housing body, designed to translate axial movement through/within
the assembly or the device, respectively. Preferably, it translates axial movement from
the drive member to the piston, e.g. for the purpose of discharging, dispensing an
25 injectable product such as a liquid medicinal product.

The "distal end" of the assembly, the device or a component of the device or of the
assembly — for example of the housing and/or the piston rod -, shall preferably denote
that end, which is to be disposed closest or which is disposed closest to the dispensing
30 end of the device. The "proximal end" of the assembly, the device or a component of
the device or of the assembly shall preferably denote that end, which is to be disposed

furthest away or which is furthest away from the dispensing end of the device.



and wherein in position B29 Lys may be replaced by Pro; Al a(B26) human

I nsulin; Des(B28-B30) human insulin; Des(B27) human insulin and Des(B30)
human i nswbi2n11/B88216nsul i n derivates are for exanple PCT/EP2010/064407
B29- N- nyri st oyl -des(B30) human insul i22; B29- Npal m t oyl - des(B30) hunan

i nsulin; B29-N-nyristoyl human insulin; B29-N pal mtoyl human insulin;
B28- N- mfhegemwy 'diugs B2 8RedBltal ipooduct], msuised hés2sy, rgfatatily oydanpsB28Pr 0B29
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B29- N- (N- pal m t oyl - Y-gI ut anyl)-des(B30) human insulin;

B29-N- (N-lithocholy | ut anyl) - des(B30) human insulin;
B29- N- (m@@rmxnynegwmugﬁwn haj@fsqrswpuhgad%aﬁwgmqmpm has a molecular
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Exendi n-4(1-39)-NH2, H (Lys)5-des Pro36, des Pro37 Exendi n-4(1-39)-NH2, des
Pro36 [ whe2d8h iftcadodher éi(rlboamentlﬁd@haﬁ’naa@t[daﬁpésn%borﬁpeodd s d$dfuBR)y the:les

Pr06 [Met (O endi n-4(1-39 des Pro3 t(0
ek ndieb BB 01 STa128 MlUS Sy Corimiariony 28ssuyated aaThy o6

[Trp(02 ssﬁ’%? i } ?r??%p 1P A ! 25,
Asp28] Heetd %5@(55? dbeticte T oY 14@?6{? ?3 %tds%fsﬁr%%
Exendi ndeepvam)or ulmbes rPhoG@ bpAsERES MERenid coranaﬂ@/)w;dr@ee (RECSIBangiveAsp28]
Exendi n 1-3 5 des Pro36 [ Met (O end 1- 39 des Pro36
[ Vet (0) TW(O pgcﬁ%slBééﬁmqg(gﬂapﬁr Ergaic@:% c}egenerat knf ammat |on ay f%v?ar‘

atherosclerosis and/or rheumatoid arthritis,

15

wherein in a further embodiment the pharmaceutically active compound comprises at

least one peptide for the treatment and/or prophylaxis of diabetes mellitus or

complications associated with diabetes mellitus such as diabetic retinopathy,

20 wherein in a further embodiment the pharmaceutically active compound comprises at
least one human insulin or a human insulin analogue or derivative, glucagon-like
peptide (GLP-1) or an analogue or derivative thereof, or exedin-3 or exedin-4 or an

analogue or derivative of exedin-3 or exedin-4.

25 Insulin analogues are for example Gly(A21), Arg(B31), Arg(B32) human insulin; Lys(B3),
Glu(B29) human insulin; Lys(B28), Pro(B29) human insulin; Asp(B28) human insulin;
human insulin, wherein proline in position B28 is replaced by Asp, Lys, Leu, Val or Ala
and wherein in position B29 Lys may be replaced by Pro; Ala(B26) human insulin;
Des(B28-B30) human insulin; Des(B27) human insulin and Des(B30) human insulin.

30
Insulin derivates are for example B29-N-myristoyl-des(B30) human insulin; B29-N-
palmitoyl-des(B30) human insulin; B29-N-myristoyl human insulin; B29-N-palmitoyl
human insulin; B28-N-myristoyl LysB28ProB29 human insulin; B28-N-palmitoyl-
LysB28ProB29 human insulin; B30-N-myristoyl-ThrB29LysB30 human insulin; B30-N-



des Pro36 [Trp(02)25, Asp28] Exendin-4(1-39), des Pro36 [Trp(02)25,

| soAsp28] Exendin-4(1-39), des Pro36 [Met(0)14 Trp(02)25, Asp28]

Exendi n- Ayd-2881y039860 des Pro36 [ Met (0) 14 Trp(02) 25, |soAPpZAIP2010/064407

Exendi n-4(1-39), wherein the group -12s6-NH2 may be bound to the C-term nus
of the Exendin-4 derivative; or an Exendin-4 derivative of the sequence WO
2011/ 03p2haiRyl- HRrB2OLYSBAA dunh iHs(liry H29-Ned-palod®y] )ngilaamyl) des(B30)

din:4 39 Pro36,. P 38EX 39) - NH2,
i+ (Lys) Butea inruiy B2y {RSeAa P Ealramnastasn: Ripenisah: Babdaes
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[ Asp28] Exendin-4(1-39)-(Lys)6-NH2, H (Lys)6-des Pro36, Pro37, Pro3

[ Asp28] hE!S(@ndhﬁuM(l 39) (Lys)6 NH2, H Asn-(d u)5-des Pro36, Pro37, Pro38
[ Asp28] Exendin-4(1-39)-(Lys)6-NH2, H (Lys)6-des Pro36 [Trp(02)25, Asp28]
Exendi n-4(1-39)-Lys6-NH2, H des Asp28 Pro36, Pro37, Pro38 [Trp(02)25]

Exendi nE4€adidY) fd\dfeB(anﬁk%Méam) I@xélﬁﬁnﬂ(ﬂ%@ dpeptide Hm@&e[quénééﬂ EIEs G®8p28]
Exendi n-4(1-39)-NH2, H Asn-(d -des Pro36, Pro37, Pro38 % rp(02)

Asp2§] Bligntely Mﬂlesﬁhr ﬁEQASEé@LPS@BByS eladet-Glueh-Giu-plaYphArg A@biﬁ]e-
Ex i 02) 2
rap2s] | LGP B ATy N BB P PR, 056%0%,"( Pross.
[Trp(02) 25 Asp28] Exendi n-4(1-39)-(Lys)6-NH2,

10 Exendin-4 derivatives are for example selected from the following list of compounds:

H-(Lys)4-des Pro36, des Pro37 Exendin-4(1-39)-NH2,
H-(Lys)5-des Pro36, des Pro37 Exendin-4(1-39)-NH2,
des Pro36 [Asp28] Exendin-4(1-39),
15 des Pro36 [IsoAsp28] Exendin-4(1-39),
des Pro36 [Met(O)14, Asp28] Exendin-4(1-39),
des Pro36 [Met(O)14, IsoAsp28] Exendin-4(1-39),
des Pro36 [Trp(02)25, Asp28] Exendin-4(1-39),
des Pro36 [Trp(02)25, IsoAsp28] Exendin-4(1-39),
20 des Pro36 [Met(O)14 Trp(02)25, Asp28] Exendin-4(1-39),
des Pro36 [Met(O)14 Trp(02)25, IsoAsp28] Exendin-4(1-39); or

des Pro36 [Asp28] Exendin-4(1-39),
des Pro36 [IsoAsp28] Exendin-4(1-39),
25 des Pro36 [Met(O)14, Asp28] Exendin-4(1-39),
des Pro36 [Met(O)14, IsoAsp28] Exendin-4(1-39),
des Pro36 [Trp(02)25, Asp28] Exendin-4(1-39),
des Pro36 [Trp(02)25, IsoAsp28] Exendin-4(1-39),
des Pro36 [Met(O)14 Trp(02)25, Asp28] Exendin-4(1-39),
30 des Pro36 [Met(O)14 Trp(02)25, IsoAsp28] Exendin-4(1-39),
wherein the group -Lys6-NH2 may be bound to the C-terminus of the Exendin-4

derivative;

or an Exendin-4 derivative of the sequence



15H (Lys) 6-des Pro36 [Met(0)14, Asp28] Exendi n-4(1-39)-Lys6-NH2, des

Met (0) 14 Asp28 Pro36, Pro37, Pro38 Exendin-4(1-39)-NH2, H (Lys)6-desPro36,
Pro37, Prwd&o{idsb£10) 14, Asp28] Exendi n-4(1-39)-NH2, H ApuT(eBRapbecies Pro36,
Pro37, Pro38 [Met(0)14, Asp28] Exendim-4(1-39)-NH2, des Pro36, Pro37, Pro38
[ Met (0) 14, Asp28] Exendin-4(1-39)-(Lys)6-NH2, 20H (Lys)6-des Pro36, Pro37,
Pr o038 [ MetL(B8)6tdes Rsp2B[Ap28h dixendini4 @99 ¥ LyeEf8HRH2, H Asn- (3 u)5 des Pro36,

Pro37, P 1 4 L 6- NH2, H Lys6-d Pro36
[R/gt(O)ﬁ?'rO%'FP%gg%gé 6’@ ]ro%@ff«?ﬁ?{bﬁ 2 %§m%g6y§L2 H des Aggzs 2503230
Pro37, ﬁ&?@é%é@é% PrBBB}ﬂ%?@]]E@%@MQT 40N - NH2, H-(Lys) 6-des Pro36,
Pro37, Pro endi n- 4§ “NHZ2, 25H- Asn- (d u) 5- des

Pro36, P-A3T, (&Per)éeas Predq, cé)rgm RYQ3BIASRE ]Eseprzcsm AESRINH2( 1-39) - NH2, des

oo a8 Praas!airt KRdAstoa] ERCAERER NBEBNEZ. b oss [ net (0) 14,

Trp(02) BE(L éﬁlagé Pras 361037 ( SﬂowDAspQB}/EkéndN d§133§7|= (I@HQ 5-des Pro36,

Pro37, P Met (0)14, T 25 4(1- 6- NH2;
o Bt oAbl b e, BIaal, Pras IRt Exending (oad-duel bP@ o
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Hor nones or exanp e or nones ‘o hal"@mus hor nones or
regul at brges8p2& Ppeds i RreS7aRcb3Ithdirp(GRR8PEResdin-43$-39)NIied, i n Rote Liste,

gﬂ-cﬁ Oogbﬂglé%ipbgé Pﬁgfi@f\yé’@g? a%ﬁf?c% ﬁdé&ﬁ%&?oéﬁé@(é@?ﬁf? & r??%l i\gﬁrmpr essin,
Terlipr Flsﬁérﬁ‘-'(GFEPQ LY 8138, P-tr<5373tl:‘?69!3>£'f‘v #9 5%2'8 Exé"l‘élﬁrégcang Jo)-Ngharelin,

Goserel I n saccharide is’for e uco am no
hyal ur odes PaoBGii, Pr@3ﬁeBm381[Tr|a(G)2))\2/5nﬁsz&]l Iéxemmgh‘[ 3Bgflays)o-NH2,an uI tra | ow

mol ecul af WL ONL: RER3E | B1o37, BrdE [TH8Id)85, Asp28] Exendin-4(1-39)-(Lys)6-NH2,
H-Asn-(Glu)5-des Pro36, Pro37, Pro38 [Trp(02)25, Asp28] Exendin-4(1-39)-(Lys)6-NH2,

15 H-(Lys)6-des Pro36 [Met(O)14, Asp28] Exendin-4(1-39)-Lys6-NH2,
des Met(O)14 Asp28 Pro36, Pro37, Pro38 Exendin-4(1-39)-NH2,

H-(Lys)6-desPro36, Pro37, Pro38 [Met(O)14, Asp28] Exendin-4(1-39)-NH2,
H-Asn-(Glu)5-des Pro36, Pro37, Pro38 [Met(O)14, Asp28] Exendin-4(1-39)-NH2,
des Pro36, Pro37, Pro38 [Met(O)14, Asp28] Exendin-4(1-39)-(Lys)6-NH2,

20  H-(Lys)6-des Pro36, Pro37, Pro38 [Met(O)14, Asp28] Exendin-4(1-39)-(Lys)6-NH2,
H-Asn-(GIu)5 des Pro36, Pro37, Pro38 [Met(O)14, Asp28] Exendin-4(1-39)-(Lys)6-NH2,
H-Lys6-des Pro36 [Met(O)14, Trp(02)25, Asp28] Exendin-4(1-39)-Lys6-NH2,

H-des Asp28 Pro36, Pro37, Pro38 [Met(O)14, Trp(02)25] Exendin-4(1-39)-NH2,
H-(Lys)6-des Pro36, Pro37, Pro38 [Met(O)14, Asp28] Exendin-4(1-39)-NH2,

25  H-Asn-(Glu)5-des Pro36, Pro37, Pro38 [Met(O)14, Trp(02)25, Asp28] Exendin-4(1-39)-
NH2,
des Pro36, Pro37, Pro38 [Met(O)14, Trp(02)25, Asp28] Exendin-4(1-39)-(Lys)6-NH2,
H-(Lys)6-des Pro36, Pro37, Pro38 [Met(O)14, Trp(02)25, Asp28] Exendin-4(S1-39)-
(Lys)6-NH2,

30  H-Asn-(Glu)5-des Pro36, Pro37, Pro38 [Met(O)14, Trp(02)25, Asp28] Exendin-4(1-39)-
(Lys)6-NH2;

or a pharmaceutically acceptable salt or solvate of any one of the afore-mentioned
Exedin-4 derivative.



10t hereof, or a sul phated, e.g. a poly-sul phated formof the

above- nenti oned pol ysacchari des, and/or a pharnaceutically acceptable salt

t her eof . W 2exaspiie of a pharmaceutically acceptabl e salpCT@P2@0/064407

pol y- sul phated | ow nol ecul ar wei ght tsparin is enoxaparin sodi um
15Pharmaceutically acceptable salts are for exanple acid addition salts and
basic salts. Acid addition salts are e.g. HCl or HBr salts. Basic salts are
e.g. salts havin catio elected fromal kalj or, al kaline e.qg. Na+, or
< or - Hobmongs B For ot T BN P T RR 1385 vt SRRt ebipriza

i ndepengenfidtbrPhctRREPeRidiararERir SMEAGRUER. asABtEPIH RBRY I i%teS dasbpbat ed

Cl- C6- al Kyl group, an optionally substituted C2-C6-al kenyl 20group, an

opt i onaOhaptardd, istoh eg Cgsmadmrmrw (kpligegnin deutegpimpEhetiendopadaliepint ut ed

ol 13 MBI se b et Sro @ Bt Hiodbe PUST SRBRERE SO SRR = ©
Al f onsoTRptdrelm dfeptdrdlin, BO&drkliubafasdlinnGdsergmy, Easton, Pa., U S A,
1985 and 1 n Encycl opedi a of Pharmaceutical Technol ogy. 25 Pharmaceutically

accept abl e solvates are for exanpl e hydrates. Features described in

connecti ' s | | - N0 d,al so
o neARbYdcnglie & FRexBRRFE b RaRanGATEATE S W48l 5 Hbafii s
2?11/ OSB_ﬂiﬁmth%’rZ\QéE;hOBépéﬂn aﬁaﬁﬂfaltwgmh dlﬁ%&rr‘modeliig_rna‘heparzij?mdrele;I\eeik/aunm;ac']I Ets
0 e piston rod, the drive asse . the dr eliver evice, and the
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accor di phatroacelticaly aeceptpblarsalterfimopolseuiphated ey ardlecdar wgighaheparin is

enoxaparin sodium.

15  Pharmaceutically acceptable salts are for example acid addition salts and basic salts.
Acid addition salts are e.g. HCI or HBr salts. Basic salts are e.g. salts having a cation
selected from alkali or alkaline, e.g. Na+, or K+, or Ca2+, or an ammonium ion
N+(R1)(R2)(R3)(R4), wherein R1 to R4 independently of each other mean: hydrogen,
an optionally substituted C1-C6-alkyl group, an optionally substituted C2-C6-alkenyl

20 group, an optionally substituted C6-C10-aryl group, or an optionally substituted C6-C10-
heteroaryl group. Further examples of pharmaceutically acceptable salts are described
in "Remington's Pharmaceutical Sciences" 17. ed. Alfonso R. Gennaro (Ed.), Mark

Publishing Company, Easton, Pa., U.S.A., 1985 and in Encyclopedia of Pharmaceutical

Technology.
25
Pharmaceutically acceptable solvates are for example hydrates.
Features described in connection with different aspects may be combined with one
another and also combined with further features described below.
30

The disclosure content of the claims is explicitly incorporated into the description by

reference.



10FI G 1Bshows a sectional view of the drive assenbly according to the
first exenplary enbodinent in a first drive node configuration, e.g. a dose
set confiworatioemicFl G 10shows a sectional view of thepdripreoiassanbl y
according to the first exenpl ar y26enbodi nent, in a second drive node
configuration, e.g. a dose dispensed 15configuration, FIG 2Ashows a

sect i onAldvm‘nmgeoUs em:badiimeetsamubdwaopmentsdd)ﬁtgetmstoheod i thetdrseeagskeenb)y,
enbodi nﬁ} q? full d di spen @d conf urat on, E}OF G shonzf a Zﬁctlonal

vi ew of %% Ugr 15 vensdaviBF 8rl&ﬁen% SSPH'ng"Y'U FCRXERA § B ent in a
first regehpER{denidimetistddhibelideiow #5 B8¥tidicrewith e@figiregw of the drive
assenbl y accordlng to the first exenplary embodiment in a second reset nbde

configuration, 25 FIG 3shows an oblique sectional view of a drive assenbly

oot O ] Se BRI ARRGEALY, STo0ck e, FLS dAshove  parti sie

in a start configuration, FIG 4Bshows a partial side view of the drive
assean% accor di ng to the second exenpl ary enmbodinent in a first drive node
confi guF¥e e. §howa aa %‘ﬁﬂﬁ@@ﬁﬁ@n@W'%ﬂf Agiryetassemkly agcereing to a first

exemplary embodiment in a start configuration,

10 FIG.1B shows a sectional view of the drive assembly according to the first

exemplary embodiment in a first drive mode configuration, e.g. a dose set configuration,

FIG. 1C shows a sectional view of the drive assembly according to the first
exemplary embodiment, in a second drive mode configuration, e.g. a dose dispensed

15  configuration,

FIG. 2A shows a sectional view of the drive assembly according to the first
exemplary embodiment in a fully dispensed configuration,

20 FIG.2B shows a sectional view of the drive assembly according to the first

exemplary embodiment in a first reset mode configuration,

FIG. 2C shows a sectional view of the drive assembly according to the first
exemplary embodiment in a second reset mode configuration,

25
FIG. 3 shows an oblique sectional view of a drive assembly according to a

second exemplary embodiment,

FIG. 4A shows a partial side view of the drive assembly according to the second
30 exemplary embodiment in a start configuration,

FIG. 4B shows a partial side view of the drive assembly according to the second
exemplary embodiment in a first drive mode configuration, e.g. in a configuration during

setting of a dose,



WO 2011/ 039216PCT/ EP2010/ 064407 27 FI G 40shows a partial side view of the

drive assenbly according to the second exenpl ary enbodi nent in a second

dri ve nodeoconfasgueati on, e.g. in a dose set confi guratiPomEP2016l061405AS hows

a partial side view of the drive asseatly according to the second exenpl ary
enbodinent in a third drive node configuration, e.g. a configuration during
di spensing the set dose, 10FIG 5Bshows a partial side view of the drive

assenbl ccarding to the second exenplary.enbodiment in a fourth drive
mode cohluiivat i onnOWS @ Parlighade yep et g e RSSeIl PoRorded RdsRRY A
parti al egbmplar) @MEidirBAt frd ¥8cArPeY dhoreCnfigleation, ERE i 8&Rad skeexenpl ary
enbodi ment _in a configuration during switching the assenbly fromthe drive
node toconkguratien, node, FIG 6Bshows a partial side view of the drive
asseéwbly according to the second exenplary enbodi nent in the reset node, 20
FI G~ 7shows a sectional side view of a drive assenbly according to a

vari ant Fe6. 5Re sechos enftarsioe view 6 theAfrivevsssamisp bicaoreling ®thefsecbaddr i ve
menber, | ever and piston rod of the 25drive assenbly according to FIG 7,
exemplary embodiment in a third drive mode configuration, €.g. a configuration during

dispensing the set dose,

10 FIG.5B shows a partial side view of the drive assembly according to the second
exemplary embodiment in a fourth drive mode configuration, e.g. a dose dispensed

configuration,

FIG. 6A shows a partial side view of the drive assembly according to the second
15 exemplary embodiment in a configuration during switching the assembly from the drive
mode to the reset mode,

FIG. 6B shows a partial side view of the drive assembly according to the second
exemplary embodiment in the reset mode,

20
FIG. 7 shows a sectional side view of a drive assembly according to a variant of
the second embodiment,

FIG. 8A shows an oblique view of the drive member, lever and piston rod of the
25 drive assembly according to FIG. 7,

FIG. 8B shows an oblique view of the drive member, the lever and the push button
of the drive assembly according to FIG. 7,

30 FIG.9%A shows an oblique sectional view of the drive assembly of FIG. 7 in the
drive mode,
FIG. 9B shows an oblique sectional view of the drive assembly of FIG. 7 in the

reset mode,



FI G 8Bshows an oblique view of the drive nenber, the |ever and the push
button of the drive assenbly according to FIG 7, 30FI G 9Ashows an obli que
sect i onalwwi2ew/@p216he drive assenbly of FIG 7 in the decreEpondessdbt G
9Bshows an oblique sectional view of I8he drive assenbly of FIG 7 in the
reset node, WO 2011/039216PCT/ EP2010/ 064407 28 FIG 10Ashows a side view
of the piston rod of the drive assenbly according to the second enbodi nent,

5FI G 1QBsh d f t t d I A, FI G
T1shovs "G QiR qushBs A San e el Soang e dErS auamed akomia io e
one enbgdésmNeémpdlihént, 12shows a sectional view of the push button, the

| ever and the pivot part of the drug delivery device according to FIG 11,
FI G 13shows an oblique sectional view of the piston rod, the pivot part

and 4 he pfasgog OunLREwTh &8 VR SSLINE! o tHE Hidtsn ?8&8’?9@.916;9, FlG 11, 15

FIG. 11 shows an oblique sectional view of a drug delivery device according to

one embodiment,

10 FIG. 12 shows a sectional view of the push button, the lever and the pivot part of

the drug delivery device according to FIG. 11,

FIG. 13 shows an oblique sectional view of the piston rod, the pivot part and the
dose counter of the drug delivery device according to FIG. 11,

15
FIG. 14A shows a partial side view of the drug delivery device in a start

configuration,

FIG. 14B shows a partial side view of the drug delivery device in a first drive mode

20 configuration, e.g. a dose set configuration,

FIG. 15A shows a partial side view of the drug delivery device in a fully dispensed

configuration,

25 FIG.15B shows a partial side view of the drug delivery device in a first configuration
during switching from the drive mode to the reset mode,

FIG. 15C shows a partial side view of the drug delivery device in a second
configuration during switching from the drive mode to the reset mode,

30
FIG. 15D shows a partial side view of the drug delivery device in the reset mode,

FIG. 16A shows a partial side view of the drug delivery device in a first configuration
during switching from the reset mode to the drive mode, and



FIG 14Ashows a partial side view of the drug delivery device in a start
configuration, FIG 14Bshows a partial side view of the drug delivery

devi ce i nwebiwmd21dri ve node 20configuration, e.g. a dopeTaPR010/064407
configuration, FIG 15Ashows a parti a9 side view of the drug delivery
device in a fully dispensed configuration, 25FI G 15Bshows a partial side
view of the drug delivery device in a first configuration during swtching
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Detailed description of the embodiments

10  FIG. 1A shows an oblique sectional view of a drive assembly according to a first
exemplary embodiment. In the first embodiment, the drive assembly may be a
resettable drive assembly. The resettable drive assembly may have a drive mode and a

reset mode.

15  The drive assembly has a housing 10A, 10B. For example, the housing comprises an
exterior housing 10B and a pivot part 10A. It is also conceivable that the housing is of
unitary construction. The housing 10A, 10B has a proximal end 100P and a distal end
100D. The pivot part 10A is preferably fixed with respect to the exterior housing 10B, in
particular it is locked with respect to axial and/or rotational movement against the

20 exterior housing 10B.

The drive assembly further comprises a piston rod 20. The piston rod has a longitudinal
axis running in the direction from the proximal end 100P of the housing 10A, 10B to the
distal end 100D. The piston rod 20 may have a last-dose-stop element 250 at its

25 proximal end. The last-dose-stop element 250 may be formed as an outwardly directed
shoulder or flange at the proximal end of the piston rod 20.

The piston rod may have a non-circular cross-section. For example, it has a flat side

surface 201. In the present embodiment, the piston rod 20 has two opposite flat side
30 surfaces 201. The two flat side surfaces 201 are in particular parallel or at least

substantially parallel with respect to each other. The two flat side surfaces are arranged

such that the longitudinal axis extends between the two flat side surfaces 201.



Det ai | ed description of the enbodi nents 10FI G 1A shows an oblique
sectional view of a drive assenbly according to a first exenplary

enbodi mrenwo 2bn/isbEef i rst enbodi nent, the drive assenbl ypomgErb@oacssesett abl e
drive assenbly. The resettable drive assenbly may have a drive node and a
reset node. 15 The drive assenbly has a housing 10A, 10B. For exanple, the
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further oppolsates préxicas edge 'Ehie dls&lmdgecmay 0d artangedtdiea mccrwmaenb@mon'ent -
may be Rrovi d ratc ai] pockets 210. The row is oriented

axi al | yNeR00! V%P@L@f's pf?é 8996nd by a proximal surface 2120 and a

di stal surface 2110 such that the ratchet 5pocket 210 tapers in a radial
direction towards the |ongitudinal axis of the piston rod 20. The proxi nal

sur face The Jorthenside serfacelss 282, whigh is/ace arovigrsbwith éhe powf neicheldepckethe

axi st nanor Ry peod fad BEEGoRhad: St bie Rt aRE T BN o k8T Hrlafpa
pocket s edd® regiban@hichaidgexegiireis i paptMbirddnaecd BWrst efithedlat ¥ide surfaces
perpendicular to the |ongitudinal axis. The ratchet pockets 10 210 may have

an undelflit whi ch may be fornmed by the respective distal surfaces 2110, for
exanpl e. For exanple, the distal surface 2110 may have a distal edge and an
opposite, proximl edge. The distal edge may be arranged at a shorter

di s2@&nc&hérdvivetdssehihgfurtingir hak zadive tearbdri8. fihexdrivel medper 30 may be

axially displaceable with respect to the housing 10A, 10B, the range of axial motion of
the drive member 30 preferably being limited by interaction with the housing 10A, 10B.
The drive member 30 may be rotationally locked with respect to the housing 10A, 10B.
The drive member 30 may be designed as a drive sleeve or a carrier plate in the

25 present embodiment, the piston rod 20 may extend through the drive member 30.

The drive member may be operable to interact with the piston rod 20 for forming a first
interlock. The first interlock may be operable to block proximal movement of the piston
rod 20 with respect to the drive member 30. For example, the drive member 30 may
30 comprise a pawl element 300. The pawl element 300 may be designed in form of a lug
protruding from the drive member 30, for example in the distal direction — as in the
present embodiment — or the proximal direction. The pawl element 300 may be
configured for interacting with the ratchet pockets 210 of the piston rod 20. The pawl



15The further side surface(s) 202, which is/are provided with the row of
rat chet pockets 210, nay be curved or conprise at | east one respective
bevel ed owoeurmsezibongi t udi nal edge regi on, which edge PegiEPROI0SH64407
particul ar connected to one of the flat side surfaces 201. 20 The drive
assenbly further has a drive nenber 30. The drive nenber 30 may be axially
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The lever 35, for example, interacts with the fixed pivot 1010 and the moving pivot 4010
by means of a respective axle which may engage a slot of the respective pivot 1010,

25 4010. In the present embodiment, the lever 35 has one axle which is retained in a slot of
the fixed pivot 1010 and a further axle being retained in a slot of the moving pivot 4010.
The two axles may, for example, be connected to each other by means of two lever
arms, such that the lever arms and the axles together form a closed ring-like element
which may have a rectangular shape, for example. The piston rod 20 may run through

30 the lever 35. For example, the piston rod is completely laterally surrounded by the lever
35.

The lever 35 may comprise journal bearings for interacting with the drive member 30.
For example, the journal bearings are arranged on a central axis of the lever 35. The



10A, 10B via the lever 35 and the fixed pivot 1010 and/or the noving pivot
4010. The lever 35, for exanple, interacts with the fixed pivot 1010 and

t he movi gopoua39A610 by means of a respective axl e whi ebTmEeyoengage a sl ot
of the respective pivot 1010, 254010.32ln the present enbodi nent, the |ever
35 has one axle which is retained in a slot of the fixed pivot 1010 and a
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piston rod 20 may run through 30the [ever 35. For exanple, the piston rod

i s conprespecytd tegpuiney bearingsiatide leyendmd | ever 35. The | ever 35 may
co i se journal bearings for interacting with the drive nenber 30. For
exanple, the journal bearings are arranged on a central axis of the |ever
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| ocked wth respect to the journal bearings of the |ever 35. 5 The drive
assenbly further conprises a stop nenber 50. The stop nenber 50 may be
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ratchet pockets 210. The stop nenber 50 nmay conprise a suspension el enent
51019 or 58@m|detbe|dﬁyetm@mb36§0m@t@mt vBth the safmee rawvs) afratehel paeketnd1®dn

el emrent 510 may, in particular, be operable for resiliently biasing the
paw el enment of the stop nenber 50 in a radial direction with 20respect to

t he | onJhkwidmAlenaérss0 Mg consmisesh s0serasidm blebdéhtrBay, fof eonee@imgl the sheye an
member 50 to the housing. The suspension element 510 may, in particular, be operable
for resiliently biasing the pawl element of the stop member 50 in a radial direction with
20 respect to the longitudinal axis. The suspension element 510 may, for example, have an
S-shaped bend.

The first and second interlocks may be unlockable. The first and second interlocks may
be locked when the drive assembly is in the drive mode and unlocked when the drive
25 assembly is in the reset mode. When the first (second) interlock is locked, the pawl
element 300 of the drive member 30 (the stop member 50) may disengage from one
ratchet pocket 210 of the piston rod 20 by an radial movement of the respective pawl
element with respect to the longitudinal axis of the piston rod when the piston rod 20 is
axially moving with respect to the drive member 30 (stop member 50). When switching
30 the drive assembly from the drive mode to the reset mode, the pawl element 300 of the
drive member 30 (stop member 50) may be brought out of engagement from the
respective ratchet pocket 210 of the piston rod 20 by a rotation of the piston rod with

respect to the drive member 30 (stop member 50).



S-shaped bend. The first and second interlocks may be unl ockable. The first
and second interlocks nmay be | ocked when the drive assenbly is in the drive
node and wol2ockisekrehen the drive 25assenbly is in the reseEromdocsstthen the
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the drive assenbly fromthe drive node to the reset node. The drive
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distally protrude 20 fromthe reset nenber 60, for exanple. The detachable

menber 70 may, for exanple, be one of a cartridge and a cartridge hol der.
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retain a cartridge. In particular, the detachable member 70 has indentations for

engagement with the tooth elements 610. Expediently, the drive assembly may be

configured such that a spline connection between the detachable member 70 and the
25 reset member 60 is formed when the tooth elements 610 engage the indentations.

The drive assembly, in particular the detachable member 70 and the housing 10A, 10B,
may be configured such that detaching the detachable member 70 from the housing
10A, 10B involves rotating the detachable member 70 with respect to the housing 10A,
30 10B. For example, the detachable member 70 and the housing 10A, 10B may be
designed such that a bayonet connection or a thread connection can be established
between the detachable member 70 and the housing. The drive assembly may be
configured such that the reset member 60 follows rotational movement of the
detachable member 70 with respect to the housing 10A, 10B for detaching the



The drive assenbly, in particular the detachable nmenber 70 and the housing
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When operating the drive assembly, in particular for setting a dose - for example a dose

of a liquid medicinal product -, the push button 40 is proximally displaced with respect to

20 the housing 10A, 10B. By means of displacing the push button 40 in the proximal
direction, the moving pivot 4010, which is comprised by or connected to the push button
40, is proximally displaced with respect to the fixed pivot 1010.

That axle of the lever 35 which is retained in the slot of the moving pivot 4010 is carried

25 in the proximal direction with the moving pivot 4010, such that the lever 35 is rotated
around its engagement with the fixed pivot 1010. In this way, axial movement of the
push button 40 is transformed into a rotation of the lever 35 around its axle retained in
the fixed pivot 1010.

30 The rotation of the lever 35 is, in turn, converted into axial movement of the drive
member 30 by means of the drive member interacting with the journal bearings of the
lever 35. A mechanical advantage is achieved by means of the lever 35 such that the
drive member 30 is displaced by a smaller distance in the proximal direction than the
push button 40. In particular, the central axis of the lever 35, which is connected to the
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axial load in the proximal direction exerte he piston 20 due to
interaction with the drive nenber 30 when the drive 30nmenber 30 is
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25 rod 20 is blocked by means of the second interlock, formed by the stop member 50 and
the piston rod 20. In particular, the pawl element of the stop member 50 remains in
engagement with one of the ratchet pockets 210 during proximal movement of the drive
member 30 for setting the dose. In this way, axial load in the proximal direction exerted
on the piston rod 20 due to interaction with the drive member 30 when the drive
30 member 30 is proximally displaced with respect to the piston rod 20 for setting the dose
is countered by means of the second interlock, so that the piston rod 20 preferably does
not follow the proximal movement of the drive member 30. Thus, the dose accuracy
may be advantageously increased.
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setting the dose. In 20particular, the axle of the lever 35 which is
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cartdes the piston rod 20 with it in the distal direction. In particular,
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di st al | yo thestmoieg 104 10B sPtglimgvdrientssitthe push button 40 is converted into a
rotation of the lever 35 around the fixed pivot 1010. During dispensing the dose, the
lever 35 rotates in the opposite direction compared to its rotation for setting the dose. In
20 particular, the axle of the lever 35 which is retained in the slot of the moving pivot 4010
is distally displaced with respect to the housing 10A, 10B during dispensing the set dose.
The rotation of the lever 35 is in turn converted to distal axial movement of the drive
member 30 by means of interaction of the drive member 30 with the lever 35 via the
journal bearings.
25
During the distal movement of the drive member 30 the first interlock blocks proximal
movement of the piston rod 20 with respect to the drive member 30, such that the drive
member 30 carries the piston rod 20 with it in the distal direction. In particular, the pawl
element 300 of the drive member 30 remains engaged with one ratchet pocket 210 of
30 the piston rod 20 when the drive member 30 is distally displaced for dispensing the set
dose. The pawl element 300 preferably abuts the distal surface of the ratchet pocket
210. The piston rod 20 may be operable to distally displace a piston of the cartridge for

dispensing the set dose from the cartridge.
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novenent, the piston rod 20 can either interact directly with
The piston rod may be movable from the proximal start position to a distal end position,
for example by repeating dose-set and dose-dispense operations as described in
20  connection with FIG.s 1A to 1C, until the drive assembly is in a fully-dispensed

configuration.

FIG. 2A shows a sectional view of the drive assembly according to the first embodiment
in the fully dispensed configuration. In the fully dispensed configuration, when the piston

25 rod 20 is in the distal end position, the piston rod 20, in particular the last-dose-stop
element 250 of the piston rod 20, interacts with the housing 10A, 10B so that further
distal movement of the piston rod 20 is prevented. In particular, the piston rod 20 cannot
be removed from the drive assembly by being pulled in the distal direction.

30 For preventing further distal movement, the piston rod 20 can either interact directly with
the housing 10A, 10B or via further components of the drive assembly such as the drive
member 30, the lever 35 and/or the push button 40. In the present embodiment, when
the drive assembly is in the fully dispensed configuration, the drive member 30 is
configured to interact with the housing 10A, 10B — for example via the lever 35 and the



t he housing 10A, 10B or via further conmponents of the drive assenbly such
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assenbly is 1n the reset
the piston rod 20 and the housmg 10A 10B.

25 For example, the drive assembly is switched from the drive mode when detaching the
detachable member 70 from the housing 10A, 10B, in particular by disconnecting the
bayonet connection or thread connection which may be formed between the detachable
member 70 and the housing 10A, 10B. Disconnecting the detachable member 70 from
the housing 10A, 10B may preferably comprise rotating the detachable member 70 with

30 respect to the housing 10A, 10B around the longitudinal axis of the piston rod 20 and
the housing 10A, 10B. The rotational movement of the detachable member 70 may be
transferred to rotational movement of the reset member 60 by means of interaction
between the tooth elements 610 of the reset member 60 and respective indentations of
the detachable member 70. When the drive assembly is in the reset mode, the
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Since the piston rod 20 is splined to the reset nenber 60, the piston rod
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node, the piston rod 20 is rotated with respect to the housing 10A, 10B
around the longitudinal axis conpared to its angular orientation in the
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the §|ston rod 20, the pawl 30 elenents of drive nenber 30 and stop nenber
espectively, bear on a respective flat side surface 201 of the piston
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its angular orientation in the drive mode by the same amount as the reset member 60.

20
The drive member 30 and the stop member 50, however, are rotationally locked with
respect to the housing 10A, 10B. In this way, the reset member 60 and the piston rod 20
are rotationally displaced with respect to the drive member 30 and the stop member 50
by means of the rotation of the reset member 60.

25
By means of rotating the piston rod 20 with respect to the drive member 30 and the stop
member 50, the respective row or rows of ratchet pockets 210 is/are rotated out of
engagement with the respective pawl elements of the drive member 30 and the stop
member 50. After rotation of the reset member 60 and the piston rod 20, the pawl

30 elements of drive member 30 and stop member 50, respectively, bear on a respective
flat side surface 201 of the piston rod 20. The ratchet pockets 210 — or at least those
ratchet pockets 210 which engage the pawl elements of the drive member 30 and the
stop member 50 in the fully-dispensed configuration of the drive assembly - may have a
breakthrough or an opening at least in one angular direction with respect to the
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t he housi n%gloA’ 10B, the drive WO 2011/039216PCT/ EP2010/ 064407 41 nenber

30 and PAUSHop nenber 50. In this way, the pawl elenents of the drive
menber 30 and stop nmenber 50, respectively, are brought into engagenent
with a respective ratchet pocket 210 of the piston rod 20, so that the
fira0 aRdrseitomdgitng driveaksermby frankkd reset mbde tb theedriveseoteyresaes mezsledr and

is again.in the start conf ration of
g 80 is rotated wﬁh respect %ogt%e ousing 10A, 10B. For example, the reset member 60 is

rotated in the opposite direction as for switching from the drive mode to the reset mode.
The rotation can, for example, be effected by means of interaction of the tooth elements
610 with the respective indentations of the detachable member 70 during connecting

25 the detachable member 70 to the housing 10A, 10B. The detachable member 70 may
preferably be connected to the housing 10A, 10B for providing the drive assembly with a
full cartridge. In this way, rotation of the detachable member 70 around the longitudinal
axis for connecting the detachable member 70 to the housing 10A, 10B may be
transferred to the reset member 60, such that the reset member 60 is rotationally

30 displaced with respect to the housing 10A, 10B.

Rotational movement of the reset member 60 for switching the drive assembly from the
reset mode to the drive mode is, in turn, transferred to rotational movement of the piston
rod 20 around the longitudinal axis with respect to the housing 10A, 10B, the drive



5FIG 1A. FIG 3 shows an oblique sectional view of a drive assenbly
according to a second exenplary enbodi nent. 10 The drive assenbly conprises
an exteriwo2boushng 10B and a pivot part 10A fixed to treTEPR@0IOGHMONOUSI NG.
The drive assenbly further conprises & push button 40 which is axially

di spl aceabl e and, preferably, rotationally |ocked with respect to the

housi ngniEddberiiBand theasiiptnembet BO. bir inieeway stbetdawl cderpentsess the dirivee nenber

30. The drj mber 30 15 i ally displ le with to th
nousi ng RO BEA RO DAl sty B8 BB LU e BEBRRAe vel y
connect fdkpctile FANBUSSLIRYE DY 0f Ak PISISTPRIS2@ sAhEUR! firdPand BEcoRY fterforksaY .

for exanple, conprise a pair of |lever arns. Each | ever armnay have a first
axl e, i Arplwcked@ndrthegrivg ageeabhewaaresgiangna aghin indheslant cantiguration of

eng ing I;?‘Aot of a fixed pivot 1010, the fixed pivot 4010 preferably

bei ng ¢ }gr sed by 20t he housing, in particular the pivot part 10A of the
housi ng. Each | ever arm nay have a second axle, in particular being
arranged at _an opposite end of the lever armas conpared to the first axle,
for enghlffndshowpan efliocgersetiagalyiewtof aodrve asremily ieggoTsingio ageeond

prefera | nﬁﬁﬂ%' d by the push button 40. The | ever 35 may be
r ot at ab?ge‘érg (;qurg% e e%gggement of the first axles of the lever arns with

the fixed pivot 1010. 25 The drive nenber 30 may be connected to the |ever

35 ns of journal bearings 3010, For exa e, each | ever arm

oo C3RG bbb o aHen aa ik o5 hous BeL LN Fog & et sart heRKeg B#® of
the dri ; 30, i ; i Y ; ;

t hr ough S ea0] Rehsidd: The dA%E deSbirhly fyHher EERETBLs B0 BHBLIORES Wik WAl 54
means oflispleceableaangt mrateratlyt todatimmally dogliedowith Gaspeahtb thieehgusingh40Ab#GBI ngs

301 at different distances fromthe fixed pivot 1010. For exanple, the
drive nenber 30 may travel half the axial distance travelled by the push

button #Paddifes, ReivEi dtGehly BohpAse®ahfeaabmdedy 80t FHE dritk MeempBEB@NI cal
advant ages are conceivable, as well. WD 2011/039216PCT/ EP2010/ 064407 42 In

a sl | arayrke BKiey disptroseblepwih irespash e e eusing A0ALE0B; The dexe merabgr 30

or o s pBTRY: b5 Mo IBY BRI 0pRaieRy BorE bl WS 147 oy SRRRD 440 sl 55
around tgver Bl The feuler B5angpdongxamgle lcoimmisetdipair bx Rbepiaras. ESDIevéhiamm

rotation is in turn converted into axial novenent of the drive 5 nenber 30
in the §@yehaue adistaxleadn Pﬁ@'CHl?érbem&@réﬁnQ@. atrpe gl \wé thelayer ano. f%y be

"o BRIk OFHBEOR TR 8RR T10 0BT i 0By e SapRLE e
eng2yi ntheanowsing inpaetidutardtheivatipaot 10A ef teulsouging.(BachLiégBef arm may have a
second axle, in particular being arranged at an opposite end of the lever arm as
compared to the first axle, for engaging a slot of a moving pivot 4010, the moving pivot
4010 preferably being comprised by the push button 40. The lever 35 may be rotatable
around the engagement of the first axles of the lever arms with the fixed pivot 1010.
25
The drive member 30 may be connected to the lever 35 by means of journal bearings
3010. For example, each lever arm may comprise a hole or slot for engaging one
respective journal bearing 3010 of the drive member 30. In particular, the central axis of
lever 35 runs through the journal bearings 3010. A mechanical advantage is realized by
30 means of the arrangement of the moving pivot 4010 and the journal bearings 301 at
different distances from the fixed pivot 1010. For example, the drive member 30 may
travel half the axial distance travelled by the push button 40, thus providing for a 1:2

mechanical advantage. Other mechanical advantages are conceivable, as well.



10rotationally | ocking the drive nenber 30 with respect to the housing 10A
10B and al |l ow ng axi al novenent of the drive nenber 30 with respect to the
housi ng Wé,20li0B9216ccor di ngly, the drive nenber 30 nay PpeTgphiwedishn t he
housi ng 10A, 10B. The axial range of 4mwtion of the drive nmenber nmay be
limted by interaction with the housing 10A, 10B, for exanple via the |ever
35 and/ or atsireilaptfahhibotasmtesoﬁbed% ?EbonobtiomeNmmmyemmplacpemho@drseat st op

menber 50. |ch IS a aII r ot respect to the housing,
or exaRbPL Moy sk 31 b ndkthbritin 40; lirionan br SelBatndShentia 6foed.
form ngc@n\%ﬁé‘chto r%'ﬂatf't‘iha'l Hﬂﬁ/”err%r*ftfo@% Rivet BS LFGRT tHEfrrBPé'ﬁéQ@néQ&ng the sIot
preferably interacting with a circunferential bulge of the stop nenber 50

20 The of ihegfixesiseivel 101y hisrasatiareisan tergeconventedrintecaxigli roavemenioef thetotﬁtvabi e

0 iy MPiPTGEL T o¥rtnd GPEEEN 32 DRIEEITLA0NC 117t embooiment . the.

tooth el enents 610 do not protrude distally fromthe reset member 60.

Rat her, _the tooth el enments 610 otrude 25radially inwardly froman inner,
in parti B@ldéwecme@trﬁf é@émy ae rot@uorlélbébéke(t M@thrr@&é@drt@rﬂ%howngﬂ% 10B.

det acha ?ﬁ% agr% 7 X n inner
surfacepéF %(rétt Hew%é % 'yaerl’ge%ddﬁ ?(ac%\}eed @Mhédr?tjglggr ng with

r es pect ﬁaeﬁgwed H\or%g}dgtrﬁgaahsaxﬁag@) egdt@mrrm@gleﬂmtﬁbgiabbemggtﬁﬁem O'EDforsl Iconnect eg
I.n Fl t ] 70 iS5 trat
i i Sogqotfg FoiFllydaakias o pridpmemoH AL Mg TeBnection s Bous 18 0RdOBRh: at | ons
710 to \Mtn@‘ff&*ar N2rrdddsidR @.@BﬂéﬁB@Pé@’mﬂ%@éeéﬁoﬂﬁg h%’sNﬁ RHS OI0E. Y
t pres ring 80 whic

accordlng to ent enbodi nent conprises a s I'S ‘operabl e
to int eAacordmglh thb@lrwecrpemnbebéﬁ nady bedptimed teethet housiig:1 0801 0B oFhesaiapl e,

t he sprl 80.1s.a ¢C th an enj n h t he |st rod
ext ends RO BRITy SBlne e, e mtes MY pEL ISR o e fidn& P SRERED. S0
and the1pBsSfir %@ vROPe |EVE 3EAn@br tHepssH biorPdomay be axial ly and

rotational [y fixed to the stop nenber and an opposite end of the spring may

be Hxially and rotationally fixed to the reset menber 60. The drive
Toai spl JBBie RoBHCESE iy Rishanal o R0 Wk Indrl TR B R Y
r espect rétatdoeewith respect to the housing, for example by means of a pair of circumferential
protrusions 130, e.g. forming a notch, on an inner surface of the exterior housing 10B,
preferably interacting with a circumferential bulge of the stop member 50.
20
The drive assembly may comprise a reset member 60 which may be rotatable but
axially locked with respect to the housing 10A, 10B. The reset member 60 may have
tooth elements 610. In contrast to the first embodiment, the tooth elements 610 do not
protrude distally from the reset member 60. Rather, the tooth elements 610 protrude
25 radially inwardly from an inner, in particular circumferential, surface of the reset member
60.

The detachable member 70 may have indentations 710, in particular in an inner surface
of the detachable member 70, which are configured for engaging with respective tooth

30 elements 610 when the detachable member 70 is connected to the housing 10A, 10B.
In FIG. 3, the detachable member 70 is illustrated in a position separated from the

housing 10A, 10B to allow the indentations 710 to be viewed.



housi ng 10A, 10B between a first angular position and a second angul ar
position. The first and second angul ar positions may be angul arly spaced
apart by wessii3ane360, in particular by 90 or |ess. 15BPC&EPI@A084I0TS a
side view of the piston rod 20 for thg drive assenbly according to the
second exenpl ary enbodi nent. The piston rod 20 has a proxi mal end 200P and
a di st allThemtiveGEBemblyraccordmggiottheipnederdyansoadimenti sometisesa sphieg@Cowhical

d 200P d di | d, 20QD. Th i d 20 i i
body. 20% SRtahiSio T RHEE B e T rac L S0 B 1 révet BB FoiSralimenoay
204 Thendghrihd’adys 2061 8peing Irbebpaing oA ifish eeblioritcrblignd kg

w th respect to each other.” For exanpl e, -and-socket joint may be
formed Beting8A naebawxiallyapitpoadieivesar the aiopngexder 525mekthgiresehmesero

pocicar s B8uGne Ml b oBbe o oV bl Sndf o) g0 e SePanbe ™
si dewal bnd B2Mbppised dndasf thBepfing shay Bé aRrilly poeketatiohllly Aped fo the skt r st
angul ar direction with respect to the longitudinal axis. The piston rod 20

may havBenRerRfd with indentations which formthe first ratchet pockets
210. 30 Each of the distal sidewall 2110 and the proximal sidewall 2120 of
one of the first ratchet pockets 210 extends in the first angular direction
from a fTheslrivedgsehtblypalsecuncbrisdgen piston foad 20. Eredpistrond 20gey begxiakyt end

U5 ol P A SRR o OB EaRbetBsbel® b 7

2011/ 03 / 7 i i i it

coi nci dooanITdOR notova e o et phodar BISiRF a0 s STy e Bhe,
concei viitdt anttsscont @ngetao pdsiidge snay be laaghiarlytspacdd spaory lesdévad 8602110,
2120 are a@ﬁi 652(?“ Iand connected by a further sidewall. The further side
wal | ma?a Yaxi &M 9§S'for exanpl e. The first edge of the proximal side
wal | 2110 5 of one first ratchet pocket 210 may be connected to the first
edge of the distal side wall 2120 of the axially successive first ratchet
pockzt PBI®. YA shewaegide vigwwaf theznisnwiodd? fox thedgye peserakiyrgsicordiagitathe or

subst ant ] Ll l first edge of the proxinmal side wall 2110 is

arrangeéé&h#¥ﬁ§$h§kﬂgegﬁgﬁrﬁgé'distal 10 end 200D of the piston rod 20 than

t he second edge of the proximl side wall 2110. Thus, the proxinmal sidewall

2110 na¥bbe_inclined Wi th respect tg the longitudinal axis as seen in plan
t

vi ew ontl BetHoRired 20rhascheroypekend 200P g 3 %@tﬁiieﬂd&qubﬁ MeHe lnaiuginasi de

11 2120 t.i-al : j : j Hhal - aX| 15Th
b ston Fog BieidtbERREREILHY St BRERCES i kR 438 kRSO0, TR pisthTody ve”
a f20 st neayi edrhyrisexa enain e dyr20A aisd arbezBing 2Z0B2whiabt is weiatebl@ 30tH respecio the

channel 240 i ation with the axial row first ratchet pockets 210.
The 11 r 5ot kKD, dbRavan Asga adine bengua 2B arhoreRiatiupxiiy
exapl &y 18<5610 Sk Y FBP BRI ENSal i oBRAbAL il IREtdriRalbether

first ratchet pocgets 210 of the axial row and the’connecCting wa
the main body 20A and the bearing 20B.

25 The piston rod 20 has an axial row of first ratchet pockets 210. Each of the first ratchet
pockets 210 is axially bound by a distal sidewall 2110 and a proximal sidewall 2120,
such that the first ratchet pocket 210 tapers in a first angular direction with respect to
the longitudinal axis. The piston rod 20 may have a ridge with indentations which form
the first ratchet pockets 210.

30
Each of the distal sidewall 2110 and the proximal sidewall 2120 of one of the first
ratchet pockets 210 extends in the first angular direction from a first edge to a second
edge. The first and second edges may extend radially, in particular perpendicularly, with
respect to the longitudinal axis. In the present embodiment, the second edges of the



20bet ween axi ally successive first ratchet pockets 210. The channel 240 may
be bound in a second angul ar direction, opposite to the first angul ar

di recti onwbyotinsofier st protrusi on 230. The piston rod 2@campesidiongot o t he
present enbodi nent additionally has s@cond ratchet 25pockets 220 which are
al so arranged in an axially successive fashion, i.e. the piston rod 20 has
an axi afirat awdcfecord sitewalis21eit0, 2620 epscdi®anddefihaoneendhef the rfisst ratchehet

ockets 210 e second ratch 0 t ially,b db di st al
B e oS IEUTS Rl e BRE e o8t Edieatn R it efhAchs che
pocket sgsgiewi 24apep12m aFé‘§p5¢é05épa?\f{‘9HH FonAEEREHYOR furtfRdr Rfdew BB TMeSAAREA

ratchet pocket 220 is axially delimted by the 30distal sidewall 2210 and
t he progideavals m@gvextengazgiallgfohexaraple: Hoedusioerpe aft tbrdaroyo side wpe2d 10n

second PLORRARBlongt b6t 2l RBLRE SeRabeish B hiiife R E e B AN dg Bl o
ri dge apsp0opiy hsigby siccasewedfrst iatcHet paickéie2 1 B¢ kedonnddting Wall [2a30i whicar
the indentations form ng the second ratchet pockets 220 nmay be conprised by

gt : !
a si de F¥eadssforexampiryeximiyar ssibgtantigily agielly 039216PCT/ EP2010/ 064407 45
face is opposite of the side face conprising the indentations which form
the first ratchet pockets 210. Each of the distal sidewall 2210 and the
pr oxi malTheifidstvedde 2RO podxitriat sinleewsle200l iSamanded fupthek @ivadXtbrastheditali n t he

second anqul djrection fr first edge to a_second edge, The first and
Sochhe E0g 208y BN rad Bl fon 1 Sefir edde e manEra ads Wal21H0r espact
to the [ WaP-! [ ; ' ;

the 11 r HU8, e BRmAXldowd a1 REp Bl SRR RIAMh Fafboct {0 eBAQRGuRALETs 25

t he seceeen implaheatiewonkethe2f®8t ratchétpankeb2 t@modithapiston hed. Ttheedistat s edges
of the fir nd second 1Qsidewal | s .2210 220 are.spaced apart and

oonnect WAl 2 ey AL Fees BT e 10 BR TG ISR By "Bt end axi al 1y,

for exanple. The first edge of the proximal side wall 2210 of one second

rat chet Bocket 220 may be connected to the first edge of the distal side
wal 15 2220e griston g0 R0aln gardodlee 8 wairskednd0AHf ¢he:pistart fast, n2ea0have g first

connect Eg%gy\%k{en%ﬁ?’gopt‘%ju%rbne%& nﬂwse ptfo?rrus%)ﬁ% %rm%xai gﬂéﬁ'ne? r246%) %Bgﬂéﬂa?ilohy

axially.
with the axial row of first ratchet pockets 210. The first ratchet pockets 210 represent

bulges of the channel 240. For example, the channel 240 is bound in the first angular
direction by the first ratchet pockets 210 of the axial row and the connecting walls

20 Dbetween axially successive first ratchet pockets 210. The channel 240 may be bound in
a second angular direction, opposite to the first angular direction by the first protrusion
230.

The piston rod 20 according to the present embodiment additionally has second ratchet

25 pockets 220 which are also arranged in an axially successive fashion, i.e. the piston rod
20 has an axial row of second ratchet pockets 220. Similar to the first ratchet pockets
210, the second ratchet pockets are axially bound by a distal sidewall 2210 and a
proximal sidewall 2220. However, the second ratchet pockets do not taper in the first
angular direction. Rather, each second ratchet pocket 220 is axially delimited by the

30 distal sidewall 2210 and the proximal sidewall 2220 such that the second ratchet pocket
tapers in the second angular direction, opposite to the first angular direction. The
second ratchet pockets 220 may be formed by indentations in the ridge which ridge also
comprises the row of first ratchet pockets 210. In particular, the indentations forming the
second ratchet pockets 220 may be comprised by a side face of the ridge which side



The first edge of the proximal side wall 2210 of one second ratchet pocket
220 is arranged further away fromthe distal end 200D of the piston rod 20
t han t he woeconds3serdge of the proxi mal side wall 2210 of toe/rranm/oss0DNd

rat chet pocket 220, such that the protsi mal sidewall 2210 is inclined with
respect to the longitudinal axis in plan view of 20 the second ratchet
pocket PR@ iamgpbhite pf Hteoside dace2Comptigingitise aldesitatonsavhicR2@0n tie fitse rateloeind

r at chet oclie? ﬁZO may be essentially perpendicular to the |ongitudinal

axi s. CK812dR- rod 20 has a second protrusion 260. The protrusion 260
extends axially. The second protrusion 260 may forma second channel 270 in
cooperation with the axial row 25 of second ratchet Eockets 220. The second

r at chet Epobloéthe distal fsitawaludjdsand thenproxéoalridewalh @220 »f the g seseiihl e, t he

pockbt s B80et ok 220 e et 8 e raRe el Mgl P M hRE eRBE K Hisebhia™

successkdge SEEDMNbt Al @eebn@@@bes n@ALExtehbeaginpyielpariiduldargyerpendieurd, with t he
first angular direction the second protrusion 260. 30 The channels 240

and 270@%@%%{3@@|@ﬂ9'ﬂ§¢@@|@@%t'@@¢ PERenh eMRRsiment, thepeeonshedaes theans of
the ridges aﬁ hﬂé‘% WS MY, 2?% iglerelcy nd BEnGE BB dbfrlh%eé&%" ar

di rection |n r one of nne S I'S prevent
2011/ 03%&6&%(&6?!20/ 10 6444163 cdhicdi hableetbamhﬁersdoohdted@eekﬂme Aeyh anmdyseloend

o T coslewas @i bnabfg B E%%@%Q%ﬁ Srarbag conaesegiba o st mele il b fodberay
be =1 akids APl Q086 PEKEREToH HRa A ThY FACERRSLMRlrbSimal SIEhSR poshet
WO e aX C ts

210. I n other row first ratTc 10 and t he
axi al rohoo¢ see@mmtéhetamﬂket 2P0 okt Ise nalynemtedrtm shagmt edge of trphdjstal s‘ldee

piston r y, have a further row o C ocket s ich
D o or abfR) 2200 oS PRUR sh Chosiiv PSS! reliel moRet 243kl se g el £ r s
pr ot r uspopo Hich dkienBs SfoP BxaRpIe2 QxalifidriseBatdntiafy agiallgr nati vel y may have a
further row of second ratchet pockets 10220, which preferably fornms a

furtder channel 270 in cooperation with a further second protrusion 260.

respect T8 UHasTE Brifhet 3108 Wefia2 17 of e 5EbEM BRELs (RARRL24aY and one
of the agepged mrﬂiérwa(}nﬁ?ora&aeld’vstaa@md 260P dfalye pfstdn AXAPDIEan e ssvopdi sed
by a mggle web protruding froma side surface of the piston rod. 15 FIG

1OB sho 9%0§mﬁapﬁﬂxéﬁﬁ”o?'d%“@élra?ér@tOfdhetsﬁ@%$%QQ5¥i‘ rﬁ@ﬁi‘%@@ék%ﬁ?‘?& syCRifat 10A.
In the [ th
the. di s PR HERS 2670 SORKAR Wi et N drgudpb o bbb 0dgn
obl 2@Quethg $écormisr]aaﬂtettpocket 220 and the plston rod 20. The distal side wall 2220 of the
second ratchet pocket 220 may be essentially perpendicular to the longitudinal axis.

The piston rod 20 has a second protrusion 260. The protrusion 260 extends axially. The
second protrusion 260 may form a second channel 270 in cooperation with the axial row
25 of second ratchet pockets 220. The second ratchet pockets 220 form bulges of the
second channel 270. For example, the channel 270 is bound in the second angular
direction by the second ratchet pockets 220 of the axial row and the connecting walls
between axially successive second ratchet pockets 220. The channel 270 may be
bound in the first angular direction by the second protrusion 260.
30
The channels 240 and 270 are expediently separated from one another, for example by
means of the ridge, such that a passover from one of the channels in an angular

direction into the other one of the channels is prevented.



20t he longitudinal axis. In the present variant, the second edge of the
distal sidewall 2110 or 2210 of one first or second ratchet pocket 210 or
220 i s clweeanitmilee di stal end 200D of the piston rod POTiHPaRIOWEE0T I I St
edge of the respective distal side wasl 2110 or 2210. Thus, an undercut is
formed in each of the first and second ratchet pockets 210, 220. The

under cuflfhesedoné catetei poqu'ed;s aro dnayebe iaa'nallymﬂ‘spt wite regpect tonthehirst ratshet

I di d t f bl [
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FI G 4Anghovs aﬁ‘ra@@bbérﬁbnéﬂi getwe RS akiBfy dnEM ARSI AR GRICRERD 100 I he
second exenplary enbodinent. In order to sinplify the illustration, the

ext eri opthesweirds, tmelmalm@w:m fipstgntahet pookets 218rand the atéaldowafisecasdber 70

are ,om i n bsequent figures 4B through 6B.
The iprfﬁgﬁ%b&fcé(e&r glrr%qus_qdégt élf%(?}a%g(t)ugh 6B to inprove the view onto
the piston rod 20. V\D 2011/ 039216PCT/ EP2010/ 064407 47 In the configuration

illustrated in FIG__4A the drive assenbly is in a start configuration, for
exanpl e Tha pisted rpd @era@y bave eduithenrovs et ilrshgatah@mketw&rwhlén|pa¢feéatrly rst

dose. %Stgmrﬂ{%r%ﬁaﬂﬁé% h eo%geraq&rwﬁﬁ %rﬂjrtﬁgpfrrngFcﬁ{Lks%h 2&6‘3@ Bisffh o

20 may, or exa in a osrtiron w respe
housi ngrod-20 addﬁpaaBy ogamermﬁaseelytm@y paraé arfurtl5errrmh a[}sewyrdbetcmémocleeisi n the

posl i 0a20i ieﬁ?@%%@ Bl s P AnIgb2 1 1T RoGparaten palid TEHe" aRPeRS o
b f
eﬁd 18(r)B ousr ng {]8(,5]0\ f%?%gq?ﬂ%sﬁé%ngﬂitﬁéﬁias?g{nggvfmhenent

300. Theesmmmt tceﬂheriengrt@ﬂr@alraxrs rOmaof ineuirar pr@th‘rurfsroglsrza-’iﬂ) ard ore gd thengetdns
first rat het r?oféf 0 of one pf the .:11 al rows O‘ib irst ratchet pockets
for forH{ 'SP 'ﬂ?ﬁ‘ PRREMEYK T EXPEP'G rﬂee?‘?’BBQS‘? ¥ BritNYE MR £ or

bl ocki ngrdifdlﬁs%ﬁbrrﬁé'sﬁie SIREST thepidthe réd.ston rod 20 with respect to the
drive nenber I n one enbodi nent, the paw elenent 300 has the inverse

shape of a first ratchet pocket 15210. In the start confi guration, the paw

pocket £19. 16t shife GLSHE IR 8ER valloh®ot PeIERARS ottty fEIC {0, o7 U0

sl eeve t hrough which the piston rod 20 extends. The pawl eI errent may
protrude radially inwardly from an i nner surface o drive nmenber

t owar ds i the Fii‘ﬁ§?6th&rt?cﬂ‘t 'Pr?OﬁHraﬂ @uth&rp's’fpf‘ red g0rQfddS. "QP\on‘}ﬁ‘eth@Waﬂﬁbl 240
77, Bc 10021058 B olREPASCAe 21500050 d R oly [Pl
The2(p)awthealbagﬁu1mn5[)@<|9fIntthe psesqnt%rranberne Eécorsd edgeaf theadibtal sidenfaill Q1r1ed
For enga%g% of Sng?r(r:sqr%?’ sre%;[)r?g%tcﬁgtcggékset %%8 or 220 is closer to the distal end 200D
of the piston rod 20 than the first edge of the respective distal side wall 2110 or 2210.
Thus, an undercut is formed in each of the first and second ratchet pockets 210, 220.
The undercut is directed in distal direction and preferably in the first angular direction.
25 This design may be advantageous for reliably retaining a respective pawl element in

engagement with the respective ratchet pocket.

FIG. 4A shows a partial side view of the drive assembly according to the second

exemplary embodiment. In order to simplify the illustration, the exterior housing 10B, the
30 push button 40, and the detachable member 70 are omitted in FIG. 4A and also in the

subsequent figures 4B through 6B. The spring 80 is cut open in FIG.s 4A through 6B to

improve the view onto the piston rod 20.



one of the axial rows of second ratchet pockets for formng a second
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bei Hy ndiedlnithetstert gpotguration thgaavﬁ,element 300 of the drive member 30isin
engagement with one first ratchet pocket 210.

The drive member 30 may, for example, be designed as a drive sleeve through which
the piston rod 20 extends. The pawl element may protrude radially inwardly from an

20 inner surface of the drive member towards the piston rod. In particular, it protrudes into
the channel 240 formed by one of the first protrusions 230 and one of the axial rows of
first ratchet pockets 210.

The stop member 50 also has a pawl element 500. The pawl element 500 of the stop

25 member 50 is in particular configured for engaging the second ratchet pockets 220 of
one of the axial rows of second ratchet pockets for forming a second interlock. The
second interlock is configured for blocking proximal axial movement of the piston rod 20
with respect to the housing 10A, 10B. In one embodiment, the pawl element 500 of the
stop member 50 has the inverse shape of a second ratchet pocket 220. In the start

30 configuration, the pawl element 500 of the stop member 50 is in engagement with one
second ratchet pocket 220.

The stop member 50 may, for example, be designed as a sleeve through which the
piston rod 20 extends. The pawl element 500 of the stop member 50 may protrude



The drive nenber 30 interacts with the piston rod 20 to convert proxi nal
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The drive member 30 interacts with the piston rod 20 to convert proximal axial

25 movement of the drive member 30 with respect to the housing 10A, 10B for setting the
dose into rotational movement of the piston rod 20 in a first rotational direction towards
the second angular position. In particular, during movement of the drive member 30 in
the proximal direction, pawl element 300 interacts with that first ratchet pocket 210 with
which the pawl element 300 has been engaged in the start configuration to rotate the

30 piston rod 20 in the first rotational direction. For example, pawl element 300 is pressed
against the inclined proximal sidewall 2120 of said first ratchet pocket 210 such that the
proximal movement of the drive member 30 with respect to the piston rod 20 is
converted into rotational movement of the piston rod 20 in the first rotational direction
with respect to the housing 10A, 10B.



30 elenent 610 with the indentation 710. The detachabl e nenber 70 may, in
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parti cul avownitnpaspect to the exterior housing 10B - wpemn/Hrb&odsisor
assenbly is in the drive node. The joint between the detachabl e nenber 70
and the housing 10A, 10B nmay be rel easable, for exanple it may be designed
as a threaded or a bayonet connection. WO 2011/ 039216PCT/ EP2010/ 064407 50

opposi ¢ B kiR a HecsalingRaboed 3 e, ember St TrefBiesoom B drtona
novenentatehet ftket 2M0 SBEREhatIs rrvwalblé & ng%xn‘n@W Bebmnrﬂﬁrslt%‘tchépﬁocke%nd

thus also wth respect to the reset - deforns the spring 8

parti chéO thronghdhel Cbanmﬁ@@pwf‘ﬁ@ﬂ slmarwmﬁl @4 0iis defirediby the ﬁ@st@wmﬂymtﬁf@n@o

o 1 xohr Aot of BRSE ol o0 BERERLgul By SRl M5 R RSP i
its UndQﬂOH”ﬁﬂet%'b@Dﬁor Sdiéng e d@ls@@héf@ﬁvﬁ@ten&é?nttwo&bf(lhefwwemﬂember 30
Alternatively or additionally, spr a conpression spri dine

Spri ng BWVeRyrase oaedisl raigiet ﬁQCk?ir?e%Cbﬂﬁéwgh éel‘m?élrieé a0 palieh isefing
def or WWﬂRP%ﬁteahgro?Ms Od?rgzi%d‘ﬁ{ &gt ierafion §ith 'th& BE P& offilsh Petchgt ;5%?@% ?Po

menber econ Irecti I nteracti on

menber &Dthe propimnallycsuceessiiie tfinst ratohiet pbelmirmOSOO of the stop nmenber 50,
't{1 t he second ratchet pocket 220 of the 15piston rod, the resilient bias
Qansferred to the pi ston rod such that the piston rod is al so

resili eﬁfu'@‘toghléﬁég?lﬁ@ ﬁt@ﬁoé@ﬁéﬂﬂ@dr tifiter AEHN @Fth@“s‘té;ﬁﬂwerff&’@so {WitR tRe Eﬁgcﬂwsr od

20 is rotate Irst rotatio direction wth respect othe i ng
10A, 10Bch3aj Wimﬁenownbmboﬂthblm%maﬁtvem tg:spehbtostpmhmgls&@ 0, 10B is

t f to th t d 20 b The st
monbor - Blpketr o ey 8 ok Bladha T ind Ristdhed BBy Teshadidp e ' P
Al t er nahbyshy.is éréi%lﬁ@écﬁb? ehghgéienabf ReasaviTRIGAEN SO0 eﬁth@rgup%ﬁf&nba 59 40
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the proximal end of the drive assenbly. 30

20 However, when the piston rod 20 is rotated in the first rotational direction by means of
interaction with the drive member 30, it carries the stop member 50 with it. Engagement
of the pawl element 500 of the stop member 50 with the second ratchet pocket 220 is
promoted by rotation of the piston rod 20 in the first rotational direction, for example by
means of the second ratchet pocket 220 tapering in the second rotational direction,

25 opposite to the first rotational direction.

The reset member 60 is rotationally fixed with respect to the housing 10A, 10B when the
drive assembly is in the drive mode. For example, the reset member 60 is rotationally
locked with respect to the detachable member 70 by means of interaction of the tooth

30 element 610 with the indentation 710. The detachable member 70 may, in turn, be
rotationally locked with respect to the housing 10A, 10B - in particular with respect to
the exterior housing 10B — when the drive assembly is in the drive mode. The joint
between the detachable member 70 and the housing 10A, 10B may be releasable, for
example it may be designed as a threaded or a bayonet connection.
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FIG. 4C shows the drive assembly according to the second exemplary embodiment in a

second drive mode configuration, for example in a dose set configuration.

25 Inthe dose set configuration, the drive member 30 is displaced further in the distal
direction as compared with the configuration of FIG. 4B. In the dose set configuration,
the drive member 30 may be in the dose set position, which is, for example, an axial
position into which the drive member may be moved and which may be closest or
substantially closest to the proximal end of the drive assembly.

30
When the drive member 30 has been moved to the dose set position, its pawl element
300 laterally overlaps with a first ratchet pocket 210, which first ratchet pocket 210 is
proximally subsequent to the first ratchet pocket 210 with which the pawl element 300
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15 selectable in steps determined by the axial distance between the distal side walls 2110
of two directly subsequent first ratchet pockets 210.

By means of the resilient bias, the stop member 50 and the piston rod 20 are rotated in
the second rotational direction, towards first angular position of the piston rod 20, such

20 that the pawl element 300 of the drive member 30 is brought into engagement with the
proximally subsequent first ratchet pocket 210. Thus, during setting the dose, the piston
rod 20 is rotated in the second rotational direction with respect to the housing 10A, 10B
and the drive member 30 by means of the resilient bias subsequently to the rotation in
the first rotational direction.

25
Before the pawl element 300 of the drive member 30 may engage the (next) first ratchet
pocket 210, rotation of the piston rod 20 and the stop member 50 in the second
rotational direction is prevented by mechanical cooperation of the pawl element 300 of
the drive member 30 and the connecting wall 2130, which may be arranged between

30 two first ratchet pockets 210 (see, for example, FIG. 10A). When the pawl element 300
of the drive member 30 may engage the (next) first ratchet pocket 210, the resilient bias
decreases and drives rotation of the piston rod 20 and, in particular, of the stop member
50 in the second rotational direction such that the pawl element 300 of the drive
member 30 engages the (next) first ratchet pocket 210.
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driven by further rotation of the piston rod 20 in the second rotational direction by means

of the resilient bias.

20 For dispensing the set dose, the drive member 30 is distally displaced with respect to
the housing, in particular from the dose set position towards the rest position. The drive
member is, in particular, only axially moved during dispensing of the dose.

FIG. 5A shows a partial side view of the drive assembly according to the second
25 exemplary embodiment in a third drive mode configuration, e.g. a configuration during
dispensing of the set dose.

For dispensing the set dose, the drive member 30 interacts with the piston rod 20 to
displace the piston rod 20 in the distal direction with respect to the housing 10A, 10B. In

30 particular, the first interlock blocks proximal movement of the piston rod 20 with respect
to the drive member 30 and, accordingly, it blocks distal movement of the drive member
30 with respect to the piston rod 20, such that the drive member 30 carries the piston
rod 20 with it in the distal direction. For example, the pawl element 300 of the drive
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of interaction of the paw elenent 5 the second ratchet pocket 220 -,
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assend! § 1y 6a ehPet B batectyl=TgblPest B ke GrilRiambfod ol e
pi st on aferdbeyaB( Witdgespelt to the piston rod 20 from one second ratchet pocket 220
through the channel 270 to the proximally successive second ratchet pocket 220. By
means of the rotational movement of the stop member 50 in the first rotational direction
20 with respect to the housing 10A, 10B and, in particular, with respect to the piston rod 20,
the first and second ends of the spring 80 are rotationally displaced with respect to each

other, such that the resilient bias on the stop member is increased.

FIG. 5B shows a partial side view of the drive assembly according to the second
25 exemplary embodiment in a fourth drive mode configuration, e.g. a dose dispensed

configuration.

In the fourth drive mode configuration, the pawl element 500 of the stop member 50 is
rotated into engagement with the proximally subsequent second ratchet pocket 220 by
30 means of the resilient bias after the piston rod 20 has been distally displaced to a
position where the distal sidewall 2210 of said second ratchet pocket 220 has passed
the pawl element 500 of the stop member 50. The drive assembly may be designed

such that engagement and/or disengagement of the pawl element 300, 500 of the drive



The drive assenbly nmay be operable for dispensing a plurality of doses. The
pi ston rod 20 may be novable fromthe proxinmal start position to a distal
end posi twonpitfosp21exanpl e by repeati ng dose-set and dosecHEPPE0DHEI407
operations as described above in conmactions with FIGs 4A to 5B, until the
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di spensmxbmluerfii(@;alndutrhe)atoptmerribesSOaKﬂﬁipleatN@y,otmduoés dudiglenayd/batestiteeen

del i ver rid dr delivery.device conprise in
add 1+ ofPadhaeR e iR dse el A FE PP AR B RsBUST ERSoadTB8RA07 55 vhen
the drive assenbly is in the fuIIy di spensed configuration, the

| ast - dose-stop el ement 250 may interact with the drive nmenber 30 to bl ock
f ur t her Vdhen tie pawieatemenbb0 kethsi stoprmembepd0vs inhfull esgagement with theusi ng

the i seeronEtoBb ROt 288 HTE! sl Te'siGn PGSy S byt Rt
posi ti odirsbtesh g bﬂarpr‘e@eﬁt%‘éietb\;binlferlaétmbmwﬁthehé woligingi =P OB iP pakticurdr vamd i's
in particul ar inoperable to nove substantially further in the distal

di rect i B¢ PiSiR 10620 aa¢ thrdrive memmthQ da é@éway@ theangielas rangeleimoteBof The
| ast - do méﬂt@éﬁn%@%%ﬁﬁ@ H’iﬁ% At Fé}?tu ﬂ{? grrBEéfectftBrthéﬁgngg oab%  he

drive 1 r oxXi na rve menbe

further idimited. novenent of t he plston rod 20. Alternatively or

add% ionally, pawl elenent 300 of the drive nmenber 30 nmay abut a proxi nmal
end"0f the channel 240 defined by the first axially extending protrusion
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menter geenicieases thewsshamttonftG za.ft@r disgensang thepdese, iine pavl elesmentd00tafdhgush
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the drive assenbly. For resetting the drive assenblé it my be swtched
f r om t hEotakipRal digglion ol he fusther refgtian opihe HPIRETOR Q I Fhﬁﬁ?@%dcﬁqt@/t@r}%de

oo SEEEloTP o B ld BT el BRI ohtd ALERARHI AN LRl e
i nt20 | otkthe Hausingl—ly partidurdréoyamieans obintédaetion ot)thuamdmlrelémewt 60 witrethaxi al
row of ggc(::gnndd ra?fghert%o%rllg% 2%) Clﬁﬁe pis grq rod %gsryllﬁgltﬁe drive member 30 and, in
particular, the push button 40 with it in the proximal direction. In this way, the drive
assembly may be operable to reduce pressure of the piston rod 20 on the piston of a
cartridge.
25
The drive assembly may be operable for dispensing a plurality of doses. The piston rod
20 may be movable from the proximal start position to a distal end position, for example
by repeating dose-set and dose-dispense operations as described above in connections
with FIG.s 4A to 5B, until the drive assembly is in a fully dispensed configuration. In the
30 fully dispensed configuration, the last available dose of drug may have been delivered
from a cartridge which a drug delivery device may comprise in addition to the drive
assembly.
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t he flrst interloc t he reset nmenber 60 may, for exanple, be rotated

further 10A. 198 is p‘0§ke¢dﬂ fe %‘H)ﬁld'scﬂetnééﬂlcgﬁﬂglg@t'ﬁ@ans of the reverse bias
generated by the

20 The push button 40 is coupled to the drive member 30 via the lever 35. In this way, also
proximal movement of the push button 40 for setting a further dose is blocked in the
fully dispensed position.

Accordingly, if it is intended to reuse the drive assembly, e.g. for dispensing drug from a
25 different cartridge, it is necessary to reset the drive assembly. For resetting the drive

assembly, it may be switched from the drive mode to a reset mode. During switching

from the drive mode to the reset mode, the first interlock - formed by interaction of the

drive member 30 with the axial row of first ratchet pockets 210 - and the second

interlock - formed by an interaction of the stop member 50 with the axial row of second
30 ratchet pockets 220 — are unlocked.

For unlocking the second interlock, the reset member 60 is rotated in the first rotational
direction with respect to the housing 10A, 10B. Rotation of the reset member 60 may,
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20
The second interlock may, in particular, be unlocked by disengaging the pawl element
500 of the stop member 50 from one of the second ratchet pockets 220. Preferably, the
pawl element 500 of the stop member 50 is displaced out of the second ratchet pocket
220 but remains engaged with the channel 250 which is defined by the second axially
25 extending protrusion 260 and the second ratchet pockets 220.

FIG. 6A shows a partial side view of the drive assembly according to the second
embodiment in a configuration during switching the drive assembly from the drive mode
to the reset mode. In the configuration of FIG. 6A the second interlock is unlocked while
30 thefirst interlock is still locked. The first interlock may be unlocked subsequently to
unlocking the second interlock during switching the drive assembly from the drive mode

to the reset mode.
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exanpl efirdt FoBAbhAIHiRtiont he piston rod 20 may be pushed towards the
pr oxi mar start position by interaction with the piston of a cartridge

cont ai ni ng dr ug, whi ch cartridge may be corrprl sed by the detachabl e nenber

70 when_t h h dto A

30 For IR G VeHBeabR: a0 15 satipfAIbiaRkThe t Sesetiinid B55HRY PRV Ofiode.
the resele rRAISH ofBePidtoR ol 20ah ek FirstrbRtisRSINEECtiBh atitroRabefi foafiki on with
res ect to the housing 10A, 10B. The rotational novenent can be driven by

ohousing 1@y, i10B igialse a hetatipyop tiel pisBIPsFET IneiPedT oY roéatiporal gection
with respect to the drive member 30. In particular, one of the first ratchet pockets of the

piston rod may be rotated out of engagement with the pawl element 300 of drive
member 30 by rotation of the piston rod 20 with respect to the drive member 30 in the
first rotational direction.
20
The drive member 30 may limit the angular range of motion of the piston rod 20 in the
first rotational direction, for example by means of interaction of its pawl element 300
with the first axially extending protrusion 230 of the piston rod 20. In turn, the angular
range of motion of the stop member 50 in the first rotational direction with respect to the
25 housing 10A, 10B may be limited, for example by means of interaction with the housing
10A, 10B via the second protrusion 260 of the piston rod 20 and the drive member 30.

FIG. 6B shows the drive assembly according to the second exemplary embodiment in
the reset mode. In the reset mode, the first and second interlocks are unlocked.

30
By means of the reverse bias generated by the spring 80, the piston rod 20 and the stop
member 50 may be biased in the first rotational direction with respect to the housing
10A, 10B. The reverse bias may expediently be countered by means of interaction of
the piston rod 20 and the stop member 50 with the housing 10A, 10B when the drive



det achabl e nmenber 70, for exanple when connecting the detachable nenber 70
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the resilient bias on the stop nenberss50 in the second rotational direction
Is restored, in particular after having renoved the reverse bias. The

resi |l i eassdrnbly igin thesreset otoalel Unaartinulae,nﬂaatremérseﬂﬁastrw reeodgentete® by t he
second rotati naI direc Wit h res ect.to, t 0A, 10B an e

o ston PBETSE SgagrmEnay e Hop sBERRET bavdin e men o ebahgdeamentelie,
the pawpiseherRN0 98B tAE FhvBimdPpERBDCAN®BnYbdémERtotheldtR eTRERDEr BONAHHET
pockets 220 of the piston rod. Wien the second interlock is [ocked, the

st op nefisehosing 1 8As fl @Bs Itihalspainceyableninat thenpiston rodcithand theastoprimember

(rear | Sflarg hBasR I i uf Sk Sl bRTeSerh e Btk Priapid 20,
the dri wadnmerep rhemfer SOrextpedfertgdo Pewbtdte Mitsn BeQiriie sisevtblytipehe30 s

brought into enga enent with one of the first ratchet cﬁockets 210, such
t hat t heesatmqds. 5 BrePawl ¢leaieat 390 19 &rudnive membriid @mwesgmg@ge

inter|o Fm the firsF W nﬁ%cﬁ%"? Oawﬁgﬁttﬁé’gﬁv? %’sggmlﬂllye%’lr? hefr \égf h‘ﬁ'ﬂe ff the

resettable drive asse accor € secC exenp enbodi nent .
I n thisadditipanthe gdve qbemlenbﬁ@(b ohthesstop nmhbepaﬂtremamstdusemgaged ftompthesi ng a

cap, part 40A an sl eve rt . 40B. 40A ma ositioned such
Chot07t SeroieBlend) ackais o Beisln bed PR Bt vg asSoRy BB Bagesdl  d0a
and thepgjfeve part 4OB may 25be pernmanently | ocked to each other during

operation. The piston rod 20 nay be designed in the same fashion as
descri bed above for the second exerrpl ary enbodi nent in connection with
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10B. This reduces the danger that the first and second interlocks may accidentally
resume their locked configuration when the drive assembly is in the reset mode.
20
The unlocked first and second interlocks allow the piston rod 20 to be moved in the
proximal direction with respect to housing 10A, 10B, stop member 50, and drive
member 30. The piston rod 20 can be pushed back to its proximal start position by a
user of the drive assembly, for example. The piston rod can also be moved towards the
25 proximal start position when the detachable member 70 is reconnected to the housing,
for example. In particular, the piston rod 20 may be pushed towards the proximal start
position by interaction with the piston of a cartridge containing drug, which cartridge
may be comprised by the detachable member 70 when the detachable member 70 is
re-connected to the housing 10A, 10B.
30
For switching the drive assembly from the reset mode to the drive mode, the reset
member 60 may be rotated in the second rotational direction with respect to the housing
10A, 10B. The rotational movement can be driven by means of interaction with the
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axially and rotationally | ocked with 5respect to the housing 10A, 10B, 100.
In the present variant, the reset nenber has a set of dog-teeth 620
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menber 60 is axially displaceable with respect to the

In this variant, the push button is of multipart construction, comprising a cap part 40A

and a sleeve part 40B. The cap part 40A may be positioned such that it closes a

proximal opening of the sleeve part 40B. The cap part 40A and the sleeve part 40B may

25 Dbe permanently locked to each other during operation.

The piston rod 20 may be designed in the same fashion as described above for the
second exemplary embodiment in connection with FIG.s 10A and 10B. In FIG. 7 the
piston rod 20 is illustrated in a position which is rotated by approximately 90° around its

30 longitudinal axis as compared to the side view of FIG. 10A. The bearing 20B of the
piston rod 20 is cut open in FIG. 7 to allow viewing the main body 20A in the region of
the bearing 20B.
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25 The lever 35 comprises a further drive region 3520 for engaging the fixed pivot 1010.
The fixed pivot 1010 is formed by the pivot part 10A in cooperation with a protrusion of

the exterior housing 10B in the present variant.

In addition to the pivot part 10A and the exterior housing 10B, the housing additionally
30 comprises a connection part 10C in the present embodiment (see FIG. 7). The
connection part 10C may be axially and rotationally fixed with respect to exterior
housing 10B and pivot part 10A. The drive assembly according to the present variant
may be configured for forming a releasable bayonet connection between the detachable
member 70 and the housing, in particular with the connection part 10C. Connection part



20 For unl ocking the bayonet connection, the detachable nenber 70 is
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| ocki ng the bayonet connection. By neans of engagenment of the tooth
el ements 610 of the reset nenber 60 with the indentations 710 of the
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Slrg?)ense operatlons as described above in connection with the second embodiment.

When the drive assembly is in the drive mode, axially oriented tooth-elements 610 of

the reset member 60 engage respective indentations 710 of the detachable member 70.
25 In this way, the reset member 60 is rotationally coupled to, in particular rotationally

locked with respect to, the detachable member 70 and the housing 10A, 10B, 10C.

In the drive mode, the distal resilient bias on the reset member 80 may be countered by
the engagement of the detachable member 70 with the housing 10A, 10B, 10C. The

30 detachable member 70 may interact with the reset member 60 to retain the dog-teeth
620 disengaged from the indentations of the housing 10B when the drive assembly is in
the drive mode. Thus, the dog-teeth 620 — contrary to the tooth-elements 610 - are
inoperable to block rotational movement of the reset member 60 in the drive mode.



FIG 11 shows an oblique sectional view of a drug delivery device according
to one enbodi nent. 30 The drug delivery device has a drive assenbly
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1010 th . i [ 0 ' art | '

advant abg ot arHRe YHRe BaghonEtinahE AEeulR B RISt uRhe RS
oper at i afenhiveh WRlsadetasisedrb thelueity #0A OTOB Nslgcy anloakipgrthbbayeliebe

provi ded for displaying a first information to the user when the drug
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di ffere% giﬁﬁmotAh OfBi rst information, when the drug delivery device is in a
confi gurayl on ready for setting a dose. The first and second information
eack) may conprise a synbol. 30For exanple, the first information conprises
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and t hemseerrclt())er]rdBd,QFmg rdré?é[cih%gle member 70 carries the reset member 60 with it in the first
25 rotational direction for unlocking the first and second interlocks by means of interaction
with the stop member 50 and the piston rod 20, in particular via the spring 80, as
described above in connection with FIG.s 6A and 6B of the second embodiment. During
rotation of the detachable member 70 for unlocking the bayonet connection, the dog-
teeth 620 of the reset member 60 remain disengaged from the mating indentations 120

30 of the connection part 10C.

Subsequently, the detachable member 70 is distally displaced for removing the
detachable member 70 from the housing 10A, 10B, 10C. Accordingly, the detachable
member 70 no longer counteracts the distal resilient bias exerted on the reset member



WO 2011/ 039216PCT/ EP2010/ 064407 65 respectively, and may be alternatingly
visible through the set wi ndow 160 for displaying the first information and
t he secomwoiznfiapAti on. The drug delivery device nay COPRTIEP201®/06Q8E

i ndi cat or assenbly, preferably a dose35 counter assenbly. The dose
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conprise an indicator rod 920. The indicator rod 920 is preferably axially

and rotationally |locked with respect to the indicator sleeve 910. FI G

dovite. FIG- 8 5hbRETe B¢ ke kR, Bk Be P bod  prdl e R ThBELAD ¢ ne
| ever 3hasbkén rédhosB@ws an oblique sectional view of the piston rod 20, the

pi vot part 10A, the indicator sleeve 910 and the indicator rod 920 of the
drug delivery device. 20 The pivot part 10A conprises a thread el enent 170.
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member 70 is pressed against the reset member 60 in the proximal dlrectlon when the
15  bayonet connection between the detachable member 70 and the housing 10A, 10B,
10C is established. The proximal movement of the detachable member 70 is transferred
to the reset member 60, such that the dog-teeth 620 are disengaged from the

indentations 120 of the housing 10C against the distal resilient bias.

20 Subsequently, the detachable member 70 is rotated in the second rotational direction
with respect to the housing 10A, 10B for locking the bayonet connection. By means of
engagement of the tooth elements 610 of the reset member 60 with the indentations
710 of the detachable member, the rotational movement of the detachable member 70
is transferred to the reset member 60 for locking the first and second interlocks in the

25 same fashion as described above in connection with the second embodiment.

FIG. 11 shows an oblique sectional view of a drug delivery device according to one

embodiment.

30 The drug delivery device has a drive assembly comprising a housing with a proximal
end 100P and a distal end 100D. The housing has a pivot part 10A and an exterior
housing 10B, as in the previous embodiments. Similarly to the variant of the second
embodiment, it has a separate connection part 10C at its distal end, which connection
part 10C is locked axially and rotationally with respect to the exterior housing 10B and



pi ston rod. The piston rod 20 may have one or nore ring-like protrusions on
an i nner surface. The ring-like protrusion(s) preferably protrude radially
i nwar dl y woamde2isnner surface. The indicator rod 920 mwey/HpPave/06467 Or NOr e
ring-like notches. The ring-like notofda(es) nmay extend radially inwardly in
an outer surface of the indicator rod 920. The WO
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central axis of the lever 35 through the journal bearings 3510 does not bisect the lever
20 arm between the fixed pivot 1010 and the moving pivot 4010 to achieve a mechanical

advantage of 2:1. Rather, the journal bearings may for example be positioned closer to

the fixed pivot 1010 than to the moving pivot 4010, in particular such that a mechanical

advantage of 3:1 is achieved.

25 The drug delivery device may have an operation indicator assembly. The operation
indicator assembly may be provided for displaying a first information to the user when
the drug delivery device is in a dose-set configuration and a second information,
different from the first information, when the drug delivery device is in a configuration
ready for setting a dose. The first and second information each may comprise a symbol.

30 For example, the first information comprises an arrow pointing in the distal direction and
the second information comprises an arrow pointing in the proximal direction. The
operation indicator may comprise a set window 160 in the housing, in particular in the
exterior housing 10B, for displaying the first and second information. Subregions of the
push button 40 may be provided with the first information and the second information,
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other. The first part 50A and the seosnd part 50B are expediently rotatable
with respect to the housing 10A, 10B, 100. The housing, for exanple the
5connectéspecheely, Atdmaydye bkeropénglylvisible thiaugh theesechmindaw 16arigedisplaying
rotati o%al f ngv?ment.of tcgfﬁ S%&%% menber EOA, 50B with respect to the housing
10A, 10B1€ Aigs N mgHonkandhe saeo8d 1IROLEANOP ot at i onal direction. Expediently,
the first part 50A and the second part 50B are axially displaceable with

10respect to each other. The drug delivery device nmay be operable to
conver t Thgidaug gelieery sievise MAy COBise Phaese Foivaipr assesspycoreferablyea doset

Poverencoddy AtdbR® ki Mo 4Ss 0Pl ey §BMarsger, AbfAG AL i
respect phaicule anongicatriiieveldR. THIndKatdritedvd §10 pfyt b Bkianpdishackable

sl eeve. The second part 50B may be a sl eeve, preferably a ring. The
expr essWiA respeg to thehevsing pndiidotadablesnst fqepest ) teewusingaouse\iBe 50A may

q . . e
oxt ondi [oEHahe! dfis@hdoeter thathrdihdlBhd K ho Ve St e oo,
extending protrusion of the first part 50A for coupling the first and

second rts 50A,. 50B in a rotationally |ocked and 20axi al | i sp|l aceabl e

£ 2t on'Thé oS AYiES 98 A SEORITAY FOOBTAY For BERE AN TRAELBUSE0: Bhene

housi ngintidhtod R 9JPR ly'sBhalRdi RRAIFY SSERE i tfHHRITR 0
for forlm ng ?hlg)%ugn?(g%lé)ar%régaé ca(?(?%@?&?ltde?ﬁ%é %5 I nt edr act feosgf'é% tcﬁ h’?hemrcg\%(?or
one of sleeved®i.of second ratchet pockets 220 as 25 described above in
connection wth the second enbodi nent of the drive assenbly. In particular,
the stop nenber 50A, 50B is configured as a rotational bias nenber also in
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which interacts wth the first part 50A 30 and the seCond part 50B of the
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20 The pivot part 10A comprises a thread element 170. The thread element 170 may have
an external thread, the external thread may in particular be a non self-locking thread.
The indicator sleeve 910 may be threadedly connected to the thread element 170,
preferably such that a non self-locking thread connection is formed between the
indicator sleeve 910 and the thread element 170. By means of interaction with the

25 thread element 170, the indicator sleeve 910 may be operable to perform a helical

motion within the exterior housing 10B.

The indicator rod 920 may be axially locked with respect to the piston rod 20 and
rotatable with respect to the piston rod 20. For example, the piston rod 20 may be

30 designed in a tubular fashion. The indicator rod 920 may partially extend within the
piston rod. The piston rod 20 may have one or more ring-like protrusions on an inner
surface. The ring-like protrusion(s) preferably protrude radially inwardly from the inner
surface. The indicator rod 920 may have one or more ring-like notches. The ring-like
notch(es) may extend radially inwardly in an outer surface of the indicator rod 920. The



68 Alternatively or additionally, the drug delivery device nmay be operable
to convert the distal resilient bias acting on the second part 50B into a
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di spl aced fromthe rest position to a 25dose set position, such that it
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20 Further, the dose indicator assembly may comprise a dose window 150 in the exterior
housing 10B. A subregion of an outer surface of the indicator sleeve 910 may be visible
through the dose window 150. For example, the indicator sleeve 910 is provided with
symbols, such as numbers. The dose indicator assembly may be configured for
sequentially displaying the symbols through the dose window 150. The drug delivery

25 device may, in particular, be configured for dispensing a plurality of doses — preferably
fixed doses, i.e. pre-set and non-user variable doses - of a drug from the cartridge 75.
The dose indicator assembly is expediently configured for displaying dose related
information, e.g. the number of doses which have been dispensed from and/or which
are remaining in the cartridge 75.

30
FIG. 14A shows a partial side view of the drug delivery device in a start configuration,

e.g. a configuration ready for setting a dose.



FIG 14B shows a partial side view of the drug delivery device in a
configuration during setting of a dose, after the piston rod 30 has been
rot at i onavbyodispiiaced in the first rotational directiorcTEPSUDSeGUENt| Y,
the piston rod 30 is rotated in the sgcond angul ar direction by neans of
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second PBEANiseRand mitptienalsireci@@n t he paw el ement 300 of the drive menber
30 is fully engaged with the subsequent first ratchet pocket 210, the pin
520 may have returned to the start position as illustrated and described in
connect Eapediehhy,ﬁhafiréi%rt 20A Andlthg esbnd pdrtri0Ryad amalW;sdllsgla@éablreeNsret
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with respect to the housing 10A, 10B, 100 and the first part 50A. By neans

of the proxinmal displacenent of the second part 50B, the spring 80 is
conth esd b6 fsstoparhe0 mayaberaeeiee\reethheoﬁ:qpndsoarhéﬁBBm@dbewlmmaaﬁablya t he
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part 50A for coupling the first and second parts 50A, 50B in a rotationally locked and
20 axially displaceable fashion.

The first part 50A may be axially locked with respect to the housing 10A, 10B, 10C. The
first part 50A may comprise a pawl element 500 for forming the unlockable second
interlock by interaction with the row or one of the rows of second ratchet pockets 220 as
25 described above in connection with the second embodiment of the drive assembly. In
particular, the stop member 50A, 50B is configured as a rotational bias member also in

the present embodiment.

The drug delivery device comprises a spring 80 which interacts with the first part 50A
30 and the second part 50B of the stop member for resiliently biasing the second part 50B
of the stop member in the distal direction with respect to the first part 50A and the
housing 10A, 10B, 10C. When the drug delivery device is in the drive mode, the drug
delivery device may be operable to convert the distal resilient bias acting on the second
part 50B into a rotational bias of the first part 50A in the second rotational direction.



engages a proximally subsequent second ratchet pocket 220 of the piston rod
20. The piston rod 20 itself is only axially displaced with respect to the
housi ng Wé,2011@B921400 duri ng di spensi ng of the dose, aspdesrrilomcsabove in
connection with FIGs 5A and 5B. 5FI &8 15A shows a partial side view of the
drug delivery device in a fully dispensed configuration. In the fully

di spensédiemahm/btymraadctiﬂinnadiyobhierﬂmgaiedﬂ/my abvateam aydoceopera blef tot¢tmvp'rtsthen rod
20 as describ above, in ection wth the second
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t he housi ng 10A, B, 100 may be bl ocked in the fully di spensed
conf i gumadéon by neans of interaction with the housing. For switching the
drug-delivery device fromthe drive node to the reset node, the 15

det dachabl e nmenber 70 may be detached fromthe housing 10A, 10B, 100. For
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the drug delirvery device in I rst conflguratlon uri tchlng romthe
drive nB8BAto the reset nbde. In the first conflguratlon t he proxi mal end
of the first ranp 750A has been noved past the pin 520 in the second
rotational direction. 30 Wien the proxinmal end of the first ranp 750A has

been moyeghePaatt doRfigiiatioh 2 illldteated h FRO. 1%, thedin 8R0 anSEBEMsEKed Wity SOB. I n
thﬁﬁgr esent enbodi nent, the second ramp 750B is conprised by the detachable

r TEBpeabierasational mmgenm@tam e seeqnd rosetiangl directinruby mgansef exanpl e by

the con i t . he C r 75 : :
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is defl edeast the obhﬁeétiudrspant aoat, iropatticdiar ecsit@facthehnan Indestationer2osthal |y
al ong the second ra 750B by neans of the distal resilient bias generated
by the §pRneiioggart 10C, such that further rotational movement in the second rotational
direction is prevented. Additionally or alternatively, further rotational movement in the
20 second rotational direction of the pin 520 may be prevented by means of interaction of
the stop member 50A, 50B with the housing 10A, 10B, 10C via the first part 50B, the

piston rod 20, and the drive member 30.

For setting a dose, the drive member 30 is distally displaced from the rest position to a

25 dose set position, such that it disengages one first ratchet pocket 210 of the piston rod
and subsequently engages a proximally subsequent ratchet pocket 210 as described
above in connection with FIG.s 4A-4C. When disengaging from the first ratchet pocket
210, the drive member 30 rotates the piston rod 20 in the first rotational direction
against the resilient bias. When rotating in the first rotational direction, the piston rod 20

30 carries the stop member 50A, 50B with it in the first rotational direction. The first ramp
750A deflects the second part 50B of the stop member in the proximal direction when
the second part 50B moves along the first ramp 750A in the first rotational direction. In
this way, the spring 80 is compressed and the distal resilient bias acting on the second
part 50B is increased.



5FI G 150 shows a partial side view of the drug delivery device in a second
configuration during swtching fromthe drive node to the reset node. In

t he secomstoeonfdsgricati on according to FIG 150, the secead/grasm/o6aB7 of the
stop nenber has been distally displaoc®wd with respect to the first part 50A
conpared to the first configuration according FIG 15B by neans of the
distal resilient bias generated by the spri ng 80. 10 During the distal
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30. 'Unl ocking of the first and second interlocks is achieved by rotational
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2011/ 03380 0Ptd & AYnMIeer8lYisAdlly engaged with the subsequent first ratchet pocket
210, the pin 520 may have returned to the start position as illustrated and described in
connection with FIG. 14A.
20
Analogously, during dispensing of the set dose, the stop member 50A, 50B is rotated in
the first rotational direction against the resilient bias with respect to the housing 10A,
10B, 10C and the piston rod 20, such that the pawl element 500 of the first part 50A
disengages one second ratchet pocket 220 of the piston rod 20. When the first and
25 second parts 50A, 50B of the stop member move in the first rotational direction, the pin
520 of the second part 50B is deflected by the first ramp 750A such that it is displaced
in the proximal direction with respect to the housing 10A, 10B, 10C and the first part
50A. By means of the proximal displacement of the second part 50B, the spring 80 is
compressed and the distal resilient bias is increased.
30
Subsequently, the stop member 50A, 50B is rotated in the second rotational direction
with respect to the housing 10A, 10B, 10C and the piston rod 20 by means of the distal
resilient bias, which is converted into a rotational bias in the second rotational direction
by means of the first ramp 750A, such that the pawl element 50 of the first part 50A



with respect to the housing 10A, 10B, 100 is bl ocked by nmeans of engagenent
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switched back to the drive node. FIG 16A shows a partial side view of the
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When detaching the detachable member 70 from the housing 10A, 10B, 10C, the
detachable member is rotated in the second rotational direction with respect to the
20  connection part 10C such that the whole first ramp 750A is passed along the pin 520 in
the second rotational direction. When the detachable member 70 is rotated in the
second rotational direction, a proximal end of the first ramp 750A may approach the pin
520. Subsequently, the proximal end of the first ramp 750B may be moved past the pin
520 in the second rotational direction.
25
FIG. 15B shows a partial side view of the drug delivery device in a first configuration
during switching from the drive mode to the reset mode. In the first configuration, the
proximal end of the first ramp 750A has been moved past the pin 520 in the second
rotational direction.
30
When the proximal end of the first ramp 750A has been moved past the pin 520, the pin
520 may bear on a second ramp 750B. In the present embodiment, the second ramp
750B is comprised by the detachable member 70. However, it may be also comprised
by the housing, for example by the connection part 10C. The second ramp 750B may



73 illustrated in FIG 14A when the detachable nenber 70 is fully engaged
with the housing 10A, 10B, 100. The drug delivery device nmay have a further
spring 85wbenyo3dbns exanple, FIG s 15B and 5150) for | oekirmpitoesoartri dge
75 in the detachable nmenber 70. The further spring nay be fixed on a distal
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10Bpi voFI®at3B by means of the distal resilient bias generated by the spring 80.

10
During the distal movement, the second part 50B is deflected in the first rotational
direction by means of interaction of its pin 520 with the second ramp 750B. Thus, the
stop member is rotated in the first rotational direction for unlocking the second interlock
which is formed by the stop member 50A, 50B and the piston rod 20 and, preferably, for

15  subsequently unlocking the first interlock which is formed by the piston rod 20 and the
drive member 30. Unlocking of the first and second interlocks is achieved by rotational
displacement of the stop member 50A, 50B with respect to the piston rod 20 and of the
piston rod 20 with respect to the drive member 30 as described above in connection
with FIG.s 6A and 6B. When the first and second interlocks are unlocked, the drive

20 assembly is in the reset mode.

FIG. 15D shows a partial side view of the drug delivery device in the reset mode.

In the reset mode, the second part 50B of the stop member may be operable to interact
25  with the housing for rotationally locking the stop member 50A, 50B with respect to the
housing 10A, 10B, 10C. For example, the pin 520 is held in engagement with an
indentation 120 of the connection part 10C by means of the distal resilient bias, the
resilient bias being in particular be generated by the spring 80. By means of
engagement of the pin 520 with the indentation 120 further rotational movement of the
30 stop member 50A, 50B in the first rotational direction with respect to the housing 10A,
10B, 10C may be blocked. For blocking rotational movement in the first rotational
direction, the pin 520 may abut a side face of the indentation 120 which side face may
in particular be opposite to the side face which the pin 520 abuts in the start
configuration (see FIG. 14A). Preferably, also rotation in the second rotational direction
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with respect to the housing 10A, 10B, 10C is blocked by means of engagement of the
pin 520 with the indentation 120. For example, the indentation 120 may have a ramped
bottom face which is configured to bias the pin 520 in the first rotational direction with
respect to the connection part 10C in cooperation with the distal resilient bias generated
by the spring 80. In this way, the drug delivery device may be expediently retained in
the reset mode while the detachable member 70 is disconnected from the housing 10A,
10B, 10C.

In the reset mode, the piston rod may be returned, e.g. pushed back into the start
position. Afterwards, the drug delivery device may be switched back to the drive mode.

FIG. 16A shows a partial side view of the drug delivery device in a first configuration
during switching from the reset mode to the drive mode. For switching the drug delivery
device from the reset mode to the drive mode, the detachable member 70 is re-
connected to the housing 10A, 10B, 10C.

When establishing the connection, the pin 520 bears on the second ramp 750B. The
detachable member is rotated in the first rotational direction, such that the proximal end
of the second ramp 750B approaches the pin 520 and subsequently moves past the pin
520 in the first rotational direction. When the proximal end of the second ramp 750B
approaches the pin 520, the pin is proximally displaced such that the spring 80 is
compressed and the axial resilient bias on the second part 50B of the stop member

increases.

FIG. 16B shows a partial side view of the drug delivery device in a second configuration
during switching from the reset mode to the drive mode.

In the second configuration, the pin 520 bears on the first ramp 750A after the proximal
end of the second ramp 750B has been moved past the pin 520 in the first rotational
direction. The distal resilient bias promotes rotation of the stop member 50A, 50B in the
second rotational direction as described above in connection with FIG.s 14A and 14B.

In this way, the distal resilient bias drives a rotation of the stop member in the second
rotational direction for subsequently locking the second interlock and, thereafter, the first
interlock. In particular, the drug delivery device may return to the start configuration as



130protrusi on 25 150dose wi ndow 160set w ndow 170t hread el enment 200D di st al
end 200P proxi mal end 30201fl at side surface 202si de surface
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protrusion WD 2011/039216PCT/ EP2010/1364407 75 240first channel 260second
protrusion 270second channel 250l ast-dose-stop el enent 5 300pawl el enent
310ar m illustrated in FIG. 14A when the detachable member 70 is fully engaged with the

housing 10A, 10B, 10C.

The drug delivery device may have a further spring 85 (see, for example, FIG.s 15B and
5 15C) for locking the cartridge 75 in the detachable member 70. The further spring may

be fixed on a distal end of the first part of the stop member 50A, for example. The
further spring 85 may have the form of a crown, in particular having a plurality of
elastically deformable lobes. The further spring 85 may be a spring washer, for example.
When the drug delivery device is in the drive mode, the cartridge 75 may deform the

10 lobes such that the further spring 85 generates a resilient bias on the cartridge for
locking the cartridge 75 in the detachable member 70.

The invention is not restricted to the exemplary embodiments by the description on the
basis of said exemplary embodiments. Rather, the invention encompasses any new

15 feature and also any combination of features, which in particular comprises any
combination of features in the patent claims and any combination of features in the
exemplary embodiments, even if this feature or this combination itself is not explicitly
specified in the patent claims or exemplary embodiments.
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Reference numerals

10A exterior housing
10B pivot part

5 10C connection part
20 piston rod
20A main body

20B bearing

30 drive member
10 35 lever

40 push button

50 stop member

50A first part
50B second part
15 60 reset member
70 detachable member
75 cartridge
77 piston
80 spring
20 85 further spring
100D distal end
100P  proximal end
120 indentation
130 protrusion
25 150 dose window
160 set window
170 thread element
200D distal end
200P  proximal end
30 201 flat side surface
202 side surface
210 ratchet pocket / first ratchet pocket
220 second ratchet pocket
230 first protrusion
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interacBi@gi thdriwe piston rod (20) for form ng an unl ockabl e second
interlock, the second interlock being operable to block proximl novenent
of the §?Qt_on 9'@evg 20) with respect to the housing (10A 10B, 100);
S BASHAP S hor et ®S; Lhe L1 Lo o Secend, | ot er) ook
end posbtiQon tsospaesioh @idmeoisi tion is prevented by the first interlock and
the1§ecg58 i ntpclerql ock;
610 tooth element
620 dog-tooth
750A  first ramp
750B  second ramp
15 710 indentation
750 piston
910 indicator sleeve
920 indicator rod
1010 fixed pivot
20 2110 distal side wall
2120 proximal side wall
2130  connecting wall
2210  distal side wall
2220 proximal side wall
25 2230 connecting wall
3010 journal bearing
3510 journal bearing
3520  drive region
4010  moving pivot

30



for switching the drive assenbly fromthe drive node to a reset node, the
piston rod (20) is rotatable with respect to the drive nenber (30) for

unl ocki ngwohe11fdspas i nterl ock and the stop nmenber (50) aou/Hrb&@opssDN rod
(20) are rotatable with 25respect to mach other for unl ocking the second
interlock; and when the drive assenbly is in the reset node, the first

i nterl oCkaimsd t he second interlock are unl ocked such that proxi nal novenent
of the piston rod (20) to the start position is allowed. 302. The resettabl e
drive assenbly of claim1l1, wherein the drive nenber (30) is axially

di spl aceabl g ré&étﬂam@%HQétaSEmehﬁfoP@Ltﬁrbg%eﬁl@% deWc,% cd{gv\glsﬁﬁd rotationally

| ocked with respect to the housing

2011/ 039216PEhoEpPg1d066408710C) haweg rae;sr@xtraaﬂ@ 1005’)@9@@@5;3! enddme0yj;

Fockbd wi tn o BiAETEd PO RARE n patecadit Favsiod Mahel @y AP 4
3, being cobéihguxeslyighlatdetie Wit rebpstt tonh@hbgguhge(ndAt heB s ¢8Oy Betwiedra ock

are unl ockable by a rotation of the piston rod froma first angul ar
posi tion topr@xgé@oﬂa"t&@@lﬁ'parar}ﬁo%idtStQJrﬁr\ﬂ @%'ﬁ*%pect to the housing (10A,

the' st op menBerveanyoe P KhEsang RGN LEBistn Ritel] idwalosThg YR85

100). The rpzssatloramhendmp@sa&gsambbg, afidcl aim 5, being configured such that
[ | ockabl e by a rotation of the stop nenber (50) in

t he econd i nt ock is
a f19st rotaf® %?’%'Tneg‘t?eécﬁgabn W|th respect to the housing (10A, 10B, 100)
and the pi S\F\/H@ﬁé’lﬁ%égme 3§Efzﬁ®lﬁeﬁr§u\‘:ﬁ tﬁ§§enbl y of claim®6, wherein,

when the second interl oc iIsu Ioc e stop nmenber (50) is operable to
i nteract witthetdrevepinstriner (3@) i6 2Perahle ho irftatact hethrihemmtom ood (Z@))fof fmlrlrrmg;

furth i nt pf | (50) i fi |
i recti on vt HAREEABR TEgNtartoko i st RiiRek il obefpbic b PRk Broi8eiemmer
(30) for unheGkiieat bhee pishn ﬂoGt(QO%)ﬂlﬁK redpct kG HRS i met#rﬁbefrqs@fsenbly of

claim7, wherein the piston rod has a substantially axial ext endi ng

protd usi on {hemtop MemeenOa it oraenap eabol infargctaxithe His plgtqﬂ o (29) fm“ fomsioy

'n the Ti v oot PplhpbRsech AMERIHE b et inBPot Bl sbfadb 18RSy e

resettabl e gioxirralansesiklit of thersistoh ret F2opwith tespct taiehsu OAsmmIB a
spring (80), the spring (80) interacting with the stop nmenber (50) to
generate a i@@ Llient bias on the stop nenber (50) for pronoting rotation of

]Elhrests“r)gt g‘f?@ﬁé (trzé)bn{/ @sér%mg in Btd’?‘R/'e‘?ﬂglg ,ﬁhéefﬁét'% sé)c%%gjihfe‘fléﬁéﬁ?s %E%)

rec respect ousin
whe20 t he drlockedisaemtiiat prexmr:al mm/ednente)fmrwplssmdrdm(@&) frormthe &Y position to
|nteract|ng wth the stQ en resilient bjas on the
Stop menber (e PORIRIR BRI DA A T NERRCk 0 tHoRSRaTd 96K ¢ e

first rotatl fEiF%lNltéhfn‘%Cthb%leés%ehﬁ%PﬁSFn b8 drlie Heueked réé@ﬁnoaeahelé?&bnf or
unl ocking the WO 20I1/039216PCT/ EP2010/ 064407 /8
rod (20) is rotatable with respect to the drive member (30) for unlocking the first
interlock and the stop member (50) and the piston rod (20) are rotatable with
25 respect to each other for unlocking the second interlock; and
- when the drive assembly is in the reset mode, the first interlock and the second
interlock are unlocked such that proximal movement of the piston rod (20) to the

start position is allowed.

30 2. The resettable drive assembly of claim 1, wherein the drive member (30) is axially
displaceable with respect to the housing (10A, 10B, 10C) and rotationally locked
with respect to the housing (10A, 10B, 10C).



first interlock and the second interlock when switching the drive assenbly
to the reset node. 10. The resettable drive assenbly of claim9, wherein 5-
t he stop wortbewro3¢fi®) has a first part (50A) which is axiperimp2100kads W t h
respect to the housing (10A, 10B, 100)7 and a second part (50B) which is
axially displaceable with respect to the housing (10A, 10B, 100) and
resiliedt| yThe agseltabte drivé asserakiyadf atierafaiaions byr Bpaheraif théhstoppmemipef 80) ,

the dri bl y. first diverter el enent (750A) and i fi gured
for 10" convan i el pad sbanai OEked hiRuBEhng 4p w9 i n che first

axial direction into rotational novenent of the stop nmenber (50) in the
second rotational direction by neans of interaction of the second part

(50B) wit h The résatiablelgiive assersblyrafolaig7,0ingweenfigured guichdhaldberfissty is in

the drive e e dri I 0 L.verter e n

(7508 and TEToshngLiEchetoY TuBBRETRIY WaBEip B il Bl e B 88T par
(50B) in thedifosh aditstedndglildesdditon i0'd eetoidbhguial podiuenwith rebpédtaoshop
menber (50) in the first rotational direction by nmeans of interaction of

t he second pRYging s, 14B.nA%e second diverter el ement (750B) when
switching the drive assenbly to the reset node. 2011. The resettable drive
assenbly of claim 10, wherein the drive assenbly has a first ranp (750A)
and a séconthe asget{abiO®ive aasdmbigrgl dnavofradaimspt ok 2 whersin treanstop resitbet end,

t he, proxi ma nds of the first and second r 750 750B) face each
ot vl “and (597 % reSgblenih sasreq Bokye Bow a0 SIDAHOR G s anp (7504 when
the assenbly is in the drive nbde and the second part (50B) bears on the

second ranmp (750B) when switching the drive assenbly to the reset node. 12.
The resétt abhe resatiablaadsearbbseroblyadfailamos, baing benfigload sush rigatdhe sseondenber

60) 30bei | b bl.e,with, the housi A 10B, 100), .th
skt monbeRtarisk B EnIaskaPESEs soBSh of e SR gmBes taldh At il oser
node when i §iré&ioRNgiadRskpeict t thidehdiRird MDA HOB, 1085.antiGRS pistber6d (2d)he

spring (80) is operable to generate a resilient bias in an axial di'rection
on the reset nmenber (60 )for locking WD 2011/039216PCT/ EP2010/ 064407

7. The resettable drive assembly of claim 6, wherein, when the second interlock is
unlocked, the stop member (50) is operable to interact with the piston rod (20)
such that the piston rod (20) follows further rotational movement of the stop
member (50) in the first rotational direction with respect to the housing (10A, 10B,

20 10C) and the drive member (30) for unlocking the first interlock.

8. The resettable drive assembly of claim 7, wherein the piston rod (20) has a
substantially axially extending protrusion (260), the substantially axially extending
protrusion (260) being operable to limit the angular range of motion of the stop

25 member (50) in the first rotational direction with respect to the piston rod (20).

9. The resettable drive assembly of one of claims 6 to 8, further comprising a spring
(80), the spring (80) interacting with the stop member (50) to generate a resilient
bias on the stop member (50) for promoting rotation of the stop member (50) in a
30 second rotational direction, opposite to the first rotational direction, with respect to
the housing (10A, 10B, 10C) when the drive assembly is in the drive mode and the
spring (80) interacting with the stop member (50) to generate a resilient bias on the
stop member (50) for promoting rotation of the stop member (50) in the first
rotational direction with respect to the housing (10A, 10B, 10C) for unlocking the



79 the reset nmenber (60) in engagenent wth the housing (10A, 10B, 100)
when the drive assenbly is in the reset node. 13. A drug delivery device
conpri si ngot2hei/g3emet t abl e drive assenbly of claim 12, 5fPartEresiooepri sing a
det achabl e nenber (70) for connectingto the housing (10A, 10B, 100), the
det achabl e nmenber (70) being one of a cartridge and a cartridge hol der,
wher ei n t hefirdeinderiedi andivebsacohdinterioclo parenlsvetaning titeedrivet asgenhbly he theeset
menber (60) sugh tdhat when connecting the detachable nenber (70) to the
housi ng (10 ]2 100) t he engagenent of the reset nenber (60) with the
10housi ng (10A, 10B, 100) is released against the resilient bias on the
reset nenber (60) and, when di sconnecting the detachable nenber (70) from
t he houdPngTie ogsettadin du‘w;wsemblyrcémimwgmm@ere(rm) is brought into

on e reset MrobR g BRo! 5By S % A Bore 104} Wi FiBGR Ak SOHBLER tosRbn g™

dellvery dettiedtoust mAJgIaEM ra\ndo@ye@tmoppm 5 hich @gu@u Gls(olébfé.abﬂé)B
100) having a proxrjl‘yangal end (100 %ﬁand a di stal( J\Q yl pi ston rod

(20); a driviie regraséto Iyow%rﬂg( At 108y 146 qsldsﬁe@wenamb(a@@ﬁ Inraférstawgt
rotational t he housin 10A, 10B, 100) when
setting a dglgée&@hdap ?Fgﬁ%aéﬁmﬁ@m ng the pi gt(()n rod (20) avv?ay froma
pr oxi nal stathteqlm&assetmbwenasdafapEdwertgrEIrememsé;’)OA)aarsd spcordigoesd (050) for

nteracting with the ston ro 0) to form blelnterlo

25uflbr o n LRI PBLBEVPARs o e spcasahamh busien e i s erﬁ%“%{‘ into
rotatlon of t ite
to the fi rstottrot atI ?rﬁ)drigl é(}ﬁrdégi?él (S)!r?[b @metﬁrﬁ)%?ggoge@ttﬁéggt d gé@ﬁ]él &P%g

100) by mtmeaomorﬁgmtmadtlonlmétrm second part (2UB) With the ﬁr&st dgettlaeetamrﬁd?ﬁ%)
(20) in the nd rotatlonsly di.r on when setting the dose; 30 - for
r

storing eneYV ¢ diYe @rgm '81’%&60%”\6? Mg ePdp menber (50) in the second
rotational dlﬂe%’i\}eoé‘ssfé‘{nblﬂh@é%Cééddeh!nt/éHérf‘@e@bﬁp(WE%nd(|§Q:bnf|Qure*éi| f@pi ng
t he stop nenber in the second rotational direction when the interlock
i s 1Tocked: @pmj/ertlng aX|aI movement of the second part (50B) in the first axial direction into
rotational movement of the stop member (50) in the first rotational direction by
means of interaction of the second part (50B) with the second diverter element

(750B) when switching the drive assembly to the reset mode.

20 11. The resettable drive assembly of claim 10, wherein
- the drive assembly has a first ramp (750A) and a second ramp (750B), each
ramp having a proximal end and a distal end,
- the proximal ends of the first and second ramps (750A, 750B) face each other,
and

25 - the second part (50B) bears on the first ramp (750A) when the assembly is in the
drive mode and the second part (50B) bears on the second ramp (750B) when

switching the drive assembly to the reset mode.

12. The resettable drive assembly of claim 9, further comprising a reset member (60)

30 being releasably engageable with the housing (10A, 10B, 10C), the reset member
(60) being operable to retain the drive assembly in the reset mode when it is

engaged with the housing (10A, 10B, 10C), wherein the spring (80) is operable to

generate a resilient bias in an axial direction on the reset member (60 )for locking



for transferring force to the stop nenber (50) for driving a rotation of
the stop nenber (50) in the first rotational direction with respect to the
housi ng aw0 20h@393® 2011/ 039216PCT/ EP2010/ 064407 80 pi strom/preekoloys407
interacting with the stop nenber (50)79f or biasing the stop nmenber (50) in
the first rotational direction when unlocking the interl ock. 15. The
use of cl ai tinelrésetnvmendien (Gabinmgag@mmwiimtheMSirtg(1§)|;AQI’IDBg1666)Nmenftbe
driving 5th§ rotatlonI of .t he op nanber (50) in the first rotational
direction. 4%/ R 10 t@ﬁereﬁ? 'UPEFns 14 or 15, in a drug delivery device
further conprising a cartridge (75) and a piston (77), the piston (77)
being retained within the cartridge (75), wherein the piston rod (20) is
confi guildd Aslrugidstiveryydevicspteroprging ke fassttable drvje agsanablyoésgdmt1d,o t he

seed ot st UrnaG S REREhOReoPRIReRRE D BPERMRle e PofbbdHy.
pressure of 10Be1 @Eﬁ&l@é\démhéB@)m@mﬂdﬁW@) ﬁélﬁ% ohérdf ayartritiger &ad arartidgé the

pi ston rod (20 for biasing the piston rod proxi mal direction

after di speh@ldfg wierekehggifacheble mentpry (19 I%@p%rgal%ﬁoleteiractammh@ @8kt very

device furt , t N 80
|sviadd| t:JonQ]?fn 389 ucfhgtrh%gl mnFW bﬁﬁé dg%e ga@ﬁ{egﬁ%r (?g t%:Dtlr’r]] ag gm Zi|
di rection V\h@lnslmgl(ﬂ@ﬂ\u’g)meﬂow)ethe deg'agmnerst ofrthé i‘eseirmembm)(ﬁﬂ)f\mm ei al |y
20(10) whenhew i RAqE @@tugz@p%‘%éé eafst e e ipat Bigadn 08 reqsicmBebes
one of clai o) Jafhdt FhtA d.&bcﬁm% ﬁy EMal?I%VrPﬁ@b%P 1d)efrorﬁ%@hb§%ﬂg (%Aeset

menber (60) b rel eas gea ousi’n 10A
wherei n t hef @Iﬁﬂ@@) (1BOyeses nwjdben (@B lid brmughdirﬁ@engegenneehwlty thé heusiggt he

| engageneHOAu R 1 RB) BB ohink TeSyaN AdbGE PR ARG (4R ar fve
assenbly in the reset node.

15 14. Use of a spring (80) in a resettable drug delivery device, the drug delivery device
comprising
- a housing (10A, 10B, 10C) having a proximal end (100P) and a distal end (100D);
- a piston rod (20);

- a drive member (30) for rotating the piston rod (20) in a first rotational direction

20 with respect to the housing (10A, 10B, 10C) when setting a dose and for distally
displacing the piston rod (20) away from a proximal start position when dispensing
the dose;

- a stop member (50) for interacting with the piston rod (20) to form an unlockable
interlock;

25 wherein the spring (80) is used
- for storing energy for driving a rotation of the piston rod (20) in a second
rotational direction, opposite to the first rotational direction, with respect to the
housing (10A, 10B, 10C) by interacting with the piston rod (20) for biasing the
piston rod (20) in the second rotational direction when setting the dose;

30 - for storing energy for driving a rotation of the stop member (50) in the second
rotational direction by interacting with the stop member (50) for biasing the stop
member (50) in the second rotational direction when the interlock is locked; and
- for transferring force to the stop member (50) for driving a rotation of the stop
member (50) in the first rotational direction with respect to the housing and the



10

15

20

25

WO 2011/039216 PCT/EP2010/064407

15.

16.

17.

18.
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piston rod by interacting with the stop member (50) for biasing the stop member
(50) in the first rotational direction when unlocking the interlock.

The use of claim 14, wherein the spring (80) is used for storing energy for driving
the rotation of the stop member (50) in the first rotational direction.

The use of one of claims 14 or 15, in a drug delivery device further comprising a
cartridge (75) and a piston (77), the piston (77) being retained within the cartridge
(75), wherein the piston rod (20) is configured for distally displacing the piston (77)
with respect to the cartridge (75) for dispensing a dose and the spring (80) is
additionally used for storing energy for driving an axial displacement for reducing
pressure of the piston rod (20) on the piston (77) by interacting with the piston rod
(20) for biasing the piston rod (20) in the proximal direction after dispensing of the
dose.

The use of claim 16 in a drug delivery device further comprising a cartridge holder
(70), wherein the spring (80) is additionally used for resiliently biasing the cartridge
(75) in an axial direction when the drug delivery device is in the drive mode for
axially and/or rotationally securing the cartridge (75) within the cartridge holder
(70) when the drug delivery device is in the drive mode.

The use of one of claims 14 to 17 in a drug delivery device further comprising a
reset member (60) being releasably engageable with the housing (10A, 10B, 10C),
wherein the spring (80) is additionally used for resiliently biasing the reset member
(60) in an axial direction for locking the reset member (60) in engagement with the
housing (10A, 10B, 10C) for retaining the drive assembly in the reset mode.



