WO 2011/ 0392171PCT/ EP2010/ 064408 Descri ption Drive assenbly, piston rod,
drug delivery device, and use of a spring 5The present disclosure relates
to a pi stwo0nezeAa7drive assenbly, a drlug delivery devi eer/meosiohessvde 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 rmseriptipston rod, drive assenbly, drug delivery device, and/or use of
a spring. According to at |east one aspect, a piston rod is provided for.
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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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axial or substantially axial 25direction is subsequently denoted as an
axi al row of ratchet pockets. According to at |east one aspect, each
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According to at |east one aspect, the piston rod conprises at |east one

first ratchet pocket with a proxinal sidewall . and a _distal sidewall. The
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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.



WO 2011/ 0392172PCT/ EP2010/ 064408 The first ratchet pocket is, in

particul ar, configured for interacting wth a paw elenent which is
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first protrusion nay extend along a plurality, preferably along all, first
rat chet pockets of the respective row 20 According to at |east_one aspect,
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2011/ 0§é‘5173PCT/ EP2010/ 064408 According to at | east one aspect, the piston
rogohas a ridge. The ridge nmay be oriented axially. The ridge nmay conprise
a first set of indentations representing the row or one of the rows of
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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.



5 representing the row or one of the rows of second ratchet pockets.
According to at | east one aspect, the piston rod conprises a second
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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.



According to at |east one aspect, the second edge of the proxinal sidewall
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the drive as ese I ve asse

assenblfgr esgmplave a drive node and a reset node. According to at | east
one aspect, the drive assenbly conprises a housing. The housing 30 nmay have
a proximal end and a distal end. According to at | east one aspect, the
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piston ro rst ratChet pocket. In particular, an inclination angle of the

proximal sidewall 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



Wi th respect to the housing between a proximal start position and a distal
end position. According to at | east one aspect, the piston rod is al so

r ot at abl ewoi2vhyosempect to the housing. 9 n particul ar, i®crEreabatabte with
respect to the housing between a first angular position and a second

angul ar position. Preferably, the drive assenbly is configured 5such that

t he anguitrarespeoyge thé hoosingroetiveehea prio&tmall stad positiopaard & distail dmipmémm.he

first and s d t h 360 t I
br ef e AP0 1S 2Bl AsH o %égﬁ'ecetl;ﬁ@fwh@ 08 5 el toieh D pesiect e  ve
nbl I
i ool ad QuEEPY) BERICAIAT A |ErOmEBR witT Resde ?Iﬁ%sﬁét“%ﬁw Afopler
r es pectposdiontendod seoond edgulﬁhposlltlonerna@Iy rhdebvae agserhbly idicepfiguredbl e
th t I I ked h
housi ngLBAdear Bei o Senge sl oshl AR RRoN e dr PouthlateRiBeiing Bl "2

sl eeve.gngy ﬁc@ﬂﬁ%ﬁ@@léﬁpd&ﬁ@ns' 3 1886 tHaH360°, partiifdrly gréferhbli inBS Gt lesBY
al so be denoted as a ring. For exanple, the drive nember is a drive sleeve.

The piston rod may extend through the sl eeve. 15Pref erably, the dri ve

i st ARGFERLIFHERR] fhg SoBbd e EP =R R R R B R b o
| east enRean@@dEr nidyeodlakiviy aRplERICabBM paﬂi%ufarmﬁw re@bemetbtthéchbusmger acting
with the row or one of the rows of_first ratchet pockets of the piston rod.

Pr 0 er ANCOr With Easpest fo beRisionapdnEhe dve Mrmbet ay fhendydally displaseabled t o
each Olyitfesh8iigthe HoSing P REMIAINSS el wiR LI AR B B Haindecor ding Lo

at Ieasv¥ one aspec the rive asse rises 'a res The reset
menber Anmrdhag lt@aatwst enwasbecteﬂrm@mve mehhtmrmmnmnws Asleevel Angldevea/vhibleast
one aspect, reset s releasably rotatlonall | ocka

”‘oe P , In
parti ct\@&r '”rl%c’l‘ §4'3hi8,SP8 @ﬁ@é&éﬁ%”%onvﬁnﬁhaﬂ%bhgﬁg?‘ﬁ& STRENGr FOESXRIBRISH| v
may be tﬁ@@hh?‘r‘rﬁé‘rﬁbé#i@b dhad slb@@e rESEhistRITRRY mia &P@H@Mrﬁuqmﬁeeéléé%t he

drive assenb In the reset node when it I1s engaged wt housi n
Acdbr diﬂtgfetrablat thle@rs;te merekes peconfigured dor distadly sieaﬂlﬂqmg;mq)pusmroai tdmaaadﬁabl e

rrenber % II’\e t achabl.e nb [ be confi for . .bei det achabl y
connec e distland ReRitoh 7 PericUi e HisBPas i Adhos APBiIBa 0 g 350k i dge
and a capbel, 4eedned ARimbdhtoreridds &l gawimalentantior interactid Wi thd Réw r ohen rod
may be configured for distally dISE acing the_piston, for exanple for

di spengif il EOWRebfirst Fﬁt%@ttmﬂhﬁtﬁroﬁ 6 p40B O Prederollyd BUGSPEetys Ravd

cartri dggnent? il bt 23RehbEF AT RRLCOIOS the rows of first ratchet pockets of

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.



According to at | east one aspect, the drive assenbly conprises a first
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assenbly, in particular the reset 5 nenber, the detachabl e nenber or the
housi ng, may al so have a second diverter elenent. According to at |east one
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at | east one aspect, the drive assenbly conprises a rotational bias nmenber.
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resilient menber may be firmly connected, in particular fixed, to the
rotational bias nmenber. According to at |east one aspect, a further end of

the req\dcbRihg & EPRAsTBNe BSpéét! tHe/dmRNaSsEREly domprdekiLrdtatiorfdl ke to the

reset menmber oOr the housing. WD 2011/0392177PCT/ EP2010/ 064408
member. In one embodiment, 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.
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is in particular not rotated. I n one enbodi nment,
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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



According to at | east one aspect, when setting the dose, the piston rod is
rotated in a 5first rotational direction with respect to the housing and,
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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
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rotational novenent of the rotational bias nenber in the first rotational

direction with respect to the piston rod and, in particular, the housing.
For example, during setting the dose, rotational movement of the rotational bias

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.
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rat chet pockets, in particular second ratchet pockets, of the pistoon rod.
WO 201 1isrsrsinga dose Hpauarbewan 4lpg 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.
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coppr i B exap@ié, fo frmitg My st intertouif traupietbri @ IR0 edw of eatehelf pddkets

rat chet pockets. 5According to at |east one aspect, when di spensing the set
dose, tand thetdaivednambsr isscanfignerd fos intsragtiog Wik thegow ekriatehat Rocketsitor
directi : { i A i i el ar

agai nst%k@%lgr g5| :I [ %ﬂ%og?@gﬁ%@%&ﬂ#gb%ﬁgﬁ ﬂﬁ':e%é@?rtet%{g? drrrlgge/ ertniro%,t’j' ated in

t he fi rAdcordih@to ahklastioneaspect, fhe driveseegaaprngpnpresesfa pael eleteEméwhiatiset s,

in particular one of the second ratchet kets. 10 For | e he di st al
axi ol 5000 TBF SROR0I0 WEROTS ERPRSIRARKEF (R Qe STRRIiMenE BRI Rby et of

thesr Otp@ckéﬂ%%a?ib@%aﬁ?@r’ﬁgﬂn &YadTBrediFectbn tOWEFRCthEWONGHTLNS XRCONHe AdtBRS!
pocket 'of the piston rodwth the respective pawl elTenent of the rotational
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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
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t he 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



drive node to the reset node, the piston rod is rotatable with respect to
the drive nenber for unlocking the first interlock. According to at | east
one aspecwo 2howossyizt chi ng the drive as$dnbly from the decvapomdesisost he
reset node, the piston rod and the stop nenber are rotatable with respect
to each other for unlocking the second interlock. For 25 exanple, the

pi st on whgh asdcomeraitiopt pooketof tieepistohabdlis & fulltdmgagepetit with thacbspddiiee and

the piston rod additionall r alternatively is rotatable with respect to
Lhe B e elaroent oAb Srat RbaidieS missaber Wik dispenSiaa cBa gpse) v et Faichet

h t j i i ) bl b
such thReidfg TR0l BEFAeke A1 cbBASATPATL AR oGk B Gakabl e by

rotati Iston ro position to the second
angul adrivesnemorr wihichpér turoumay bei rokaticespe dacked witterdspest togthettmusing. st op
menper and/or to the drive nmenber. This enbodi nent may be particularly
expedi ent when the drive nenber and the stop nenber are rotationally | ocked

W th reeRefding o bhrRakPyse BEpectB2iBLintsrittk s 4nfolkBBROA /86 tht0secimeor di ng

to anot her aspect, the drive assenbly is configured such that the second
i nt er | oeterlpek iunjeekaklie. Wylockakieifisst asid/erreecondpntesnbks afenpantieulerly st

nocor dingee L Fendle ke A:SBRER s seRadRUELER BT ek s Ul ocked.
the stop nmenber is operable to interact with the piston rod such that the

piston rod follows further rotational novenent of the stop menber in the
fidQt ARCRIJina i aquaéEQP%ﬁSRP@th“&h«?QﬁB@td”V@ atsﬁ@”!b&)h@i"ﬂg‘%ﬁﬂw Aoas: thefirstnber

for unl i ; i T i I . mqér% ! i - an

axi al | 9&%?@%5[ 'ﬁgk%dr’ Igﬁ)arﬁeggs rs@&bs’tp gﬁériog yI a§\|/%rf]p§t @x@%%tégqggg\tﬁtp usi on -
for exaeppecrtidéhd drigd membberis blorckedcBrakimaDmovetrens odtheadriviesem bee dvithn
connection wt th,e(?istonr dabgr\ége- which is o

to_limt t
ngul areTEBRo e BTk e 4 0 SAORS matgher Moy b, BTowed by B8 Astanarionk
di r ect i ity ' eReflathvalyt iR BESIRNntR bk MSPbEIIRkedOvRén tHRAglveNe aspect,

;
the resilient %errber Is configured for Interacting with 15 the stop nenber
t o1gena@saembiy isasithé drive biade, inpaticukr spcméndiqarokional pnavesnémigpfitioe pistam of

t he st nber in t nd . i | di ti i.t.h to th
nous: ndod e SeRetkipitie RC8RaF PlqtkeR Praferani oS Bt ihEt BaE ine SreoMbmper
may al tigeRatk ¥R YnlBEkéd dihehanaldrive RRsembly BUR @itk Fédet MBS, 3GiEh MeatvdrbRinid1e
stop nmenber to generate a resilient bias ‘on the stop nmenber for pronoting
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interl ock, when switching the drive assenbly fromthe drive node to the
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member for unlocking the first interlock. According to at least one aspect, for switching
the drive assembly from the drive mode to the reset mode, the piston rod and the stop
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.



25 to the housing. The first and second parts of the stop nenber may be
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when cdngEeek W emewiehing f® AEveBasRIPbTemdhe drve mrpde iethedsaet meaBer i s
di sengaged fromthe housing. The engagenent of the reset nmenber 30with the
housi ng may be released in particular against the resilient bias on the
reset 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
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20 housing and 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 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.



WO 2011/ 03921717PCT/ EP2010/ 064408 nmenber in the first rotational direction
wWith respect to the housing and the piston rod by interacting wwth the stop
nenber fowokbagizpg7t he stop nenber in e first rotati oral/mbeeotison. | n
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hol der. 15According to at | east one aspect, the spring is used for
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to at | east qone aspect, a drive assenbly fo .drug delivery device.js

by ovi dde Feriogs anarne piskab e Pena sepnouss o AIANISRaGTE] s ARG end
and a dbghert t6Mb cArtridgMrifGerding §488erod being axially displaceable and
r ot at ab?i‘swit regperclzt tort he hoh I ng Eeet ween a first angular position and
a 8bcond angul ar position. It conprises an 30axially displaceable drive
menber _and a ro&ational

oper abi’08 FerpR G 1 AP BPameb & Re A B ey BB nE RGO enb
i s confthgdpellg SHBhhE Hadton fred feradibding tie BRYS rod in an axial direction, preferably
the proximal direction, after dispensing of the dose. It is also conceivable that energy for
driving the axial displacement is provided by interaction of the spring with the piston rod
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
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drilQe nenber for distally displacing the piston rod towards the end

g : . Thee dr i . . :
Do, s ie i 8PS, B BeBAST tne' A 5 (5eR TR RkNerty HiAiha ARTREATERA |
dri ve rasndpdal directipeveidrethieadrugtdetiaety devide ishe tipe gtioe micatd foo axiatly mndgpran
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the stop nenber is operable to interact with the piston rod for form ng an
unl ockabl e second interlock, the second interlock being operable to bl ock
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member in an axial direction for locking the reset member in engagement with the

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:



when the drive assenbly is in a drive node, the first and second interl ocks
are | ocked such that proximal novement of the piston rod fromthe end

posi ti on wo 2bh@sstiart position is prevédted by the firstecirmpesioosiosnd t he
second interlock; WD 2011/03921719PCT/ EP2010/ 064408 - for switching the
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used f ®iastapdi ng energy for driving a rotation of a piston rod in a second
rotational direction with respect to the housi ng by interacting with the
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pi st on to dk drive h&ambertmmwbemoumgabylmi@nm d)ﬂtheme3|per$ttmasrod for biasing the
piston rod in an axial direction after dispensing of the dose. In this way,
a drug delivery device having a particularly | ow nunber of resilient parts

i s achi ng is used in a
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holiSi ng having a_prOX|naI end and a distal end, a piston rod, a drive
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pi st on i Bebvided 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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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
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conponent, such"as a push button, to 15the piston rod. In a preferred

enbodi relationakdirentionevirmueleckisgitue interocke| easabl y engaged with the piston
rod, for exanple by neans of the first interlock. The term "rel easably
engaged shall preferably nean that two conponents of the assenbly or

devi ce |atisis waiynadebottathle angd aklivery efevicer teiny apavediEaly low eix@ber beCct i on
onlé preferably during dispense. The drive nenber may be of unitary or
|_

pastierigrsts igachiiyabl® The term "piston rod" preferably denotes a
conponent adapted to operate through/wi thin the housing body, designed to
transl ate axial novenent through/within the assenbly or the device,
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is furthest away fromthe di spensing end of the device.
2011/ 0P9Qvidec trpugPzomnechsasalgopHenalbr mandal)gr etactriced drive mcf@mm@r a, as

used h r fo n
east  oideBierkid B et toB erA I Lethebeb Y oRR BRE SR RanRer e
phao madee drosd rln)eCngrhuswemeg:mmeadrﬁpae conirisectibalriveviisghtbly PAdditidig, Bre
and/or is a peptide, a proteine pol ysacchari de, a vaccine,  a
device may contain components deS|gned o 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



DNA, a RNA, an enzyne, an anti body, a hornone or an oligonucleotide, or a
m xture of the above-nentioned pharmaceutically active conpound, wherein in
a furtherwenbodizoant the pharmaceuti cally active conpoumrdTiep2aie@baabs f or t he
10t reat nent and/ or prophyl axis of diabetes nellitus or conplications
associated with diabetes nellitus such as diabetic retinopathy,
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Asp( B2@froVide@onitng drive;mémpen i nsulin, wherein proline in position B28 is
eﬁ)l aced by Asp, Lys, Leu, Val or Ala and wherein in position B29 Lys may
epI aced by Pro; Al a( 826) human I nsulin; Des(828 B30) human insulin;

Des( B2 t
fof(ex?#&“@”&shké*“%rﬁ% oyfS t?%%@%é%‘ﬁb@ﬁ bk beiflg pBRBled R 0 o0y
humaln |tnmwghlw|trai%é\lhw$mgx Id)yﬂayrberaasgned lto tranBl2% Akipbmovemeant human
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20 YRR SRRy SR b R SR ook The torm
"releasably engaged" shall preferably mean 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.



Exendi n-4 for exanpl e neans Exendi n-4(1-39), a peptide of the sequence

H H s-d@ y-d u-d y-Thr-Phe- Thr- Ser - Asp- Leu- Ser-Lys-d n-Met-A u-d u-3 u-Al a-Vv
al - Ar g- LenoRba7dsbasd u- Tr p- Leu- Lys- Asn28 y- A y- Pr o- Ser - Sermdhyrodbao®r o- Pr o-
Pro- Ser-NH2. 10Exendi n-4 derivatives are for exanple selected fromthe
followng |ist of conpounds: H (Lys)4-des Pro36, des Pro37

Exendi ﬁ'WtbrrﬁQ’)jﬂM%br "HedigisalprddsctPras3gsedlesreiy, qiEfeExieipaneart(d - 39) - NH2, des

Pro36 15des. Pro3 | SOAS end| n-4(1-39 des
o oa0 OB 0BFaU NI B F ARG SHERS! i PR BRE BT HONEING GaBRGH)
Exendi n-4(1-39), des Pro36 [Trp(02)25, Asp28] Exendin-4(1-39), des Pro36

[ Trp(02) 25, |so0Asp28] Exendin-4(1-39), 20 des Pro36 [Met(0)14 Trp(02)25,
Asp28] véharai inoﬂelerﬁbgodinmmfﬁ tire OBGrr[laML(ttc)atMafﬁri\(ﬂ caneséund hesspdslecular

Exepdi n-4( 1- 39 36 4(1-39 Pro36. [ | soAsp28
Eond! ML 210 1540 GRS 4 RERE) 2P ORI PEXRNA B 1 23878Ged pr 636,
[ Met (0)OMA, &4 RN PEBEN @dérﬁ‘aﬁﬂtiocgﬂ)a hétaforid &3 b&&(&?@&@e 688 28kture of

Exendi n-4(1-39), des Pro36 [Trp(0 | SOAsp28] endi n-4(1-39), des Pro36

[Met(0)tnaabop@me)r2@neﬂlsrﬁmrjnam@mmma:@nyesgynposmddes Pr 036 [I\/Et(O) 14
Trp(02) 25, |1so0Asp28] Exendin-4(1-39), wherein the group -Lys6-NH2 may be
bound to the C-term nus of the Exendi n-4 derivative; or an Exendin-4

deri vatwhegedf intahRirtped eaibeeiiment the pharmaceutically active compound is useful for the

10 treatment and/or prophylaxis of diabetes mellitus or complications associated with
diabetes mellitus such as diabetic retinopathy, thromboembolism disorders such as
deep vein or pulmonary thromboembolism, acute coronary syndrome (ACS), angina,
myocardial infarction, cancer, macular degeneration, inflammation, hay fever,
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-



WD 2011/ 03921724PCT/ EP2010/ 064408 H- (Lys) 6-des Pro36 [ Asp28]

Exendi n-4(1-39)-Lys6- NH2, des Asp28 Pro36, Pro37, Pro38Exendi n-4(1-39)-NH2,
H (Lys) 6-wes0Rreaf; Pro38 [ Asp28] Exenddn-4(1-39)-NH2, eAamaqiGlosbeles
Pro36, Pro37, Pro38 [Asp28] Exendin-4(1-39)-NH2, 5 des Pro36, Pro37, Pro38
[ Asp28] Exendi n-4(1-39)-(Lys) 6- NH2, H-(Lys)6-des Pro36, Pro37, Pro38

[ Asp28]paitoglt MAFE2SL38B30Lhywsndn Md2lin ;I-BM(PGpa)rﬁrt@i&a( Bfub@ﬁyl)%es&%)Pr 038

Asp28] Exendi n-4(1-39)- - H- Pr 036 Asp28
onat MR GoyinySad KDY THokBa R ollaby 5SS B Puisny s 'pﬁroﬁfggly e
Exend 1 -rgﬁ?ja 28
Exend:%flt%%xyggFt%anégxg%@(ﬁ) - erg ro3gﬁaPro37 ?gr?,dg &%é%éan(ﬁ‘ﬁ}) ]
Asp28] hexeardinsuldg.1- 39) - NH2, des Pro36, Pro37, Pro38 [Trp(02) 25, Asp28]
Exepdi n-4(1-39)-(Lys)6-NH2, H (Lys)6-des Pro36, Pro37, Pro38 [Trp(02)25,
Asp28] Exendin-4(1-39)-(Lys)6-NH2, H Asn-(d u)5-des Pro36, Pro37, Pro38

[Trp(023x%‘hd|rﬁaﬁ8r8éxa@1 @d‘néaﬂé Exé@dm(éf—(yséSﬁ) é"r:l%ptlééHf(Hé’ﬁcﬁJéi\%é HHISSy-

[ Met (0) 14, erl‘ Exendl n-4(1-39) - Met (0) 14 Asp28 Pr 036
Pro37, Glud3ls- 1%4' -1 haSerdop- IszeHJ.c/E;@I d\AGEQM‘ -66-GlprAla¥al Brgdeu-Phe-

Met (O Pro37, Pro38
{Nedo%”% 'Lﬁﬁég% @52%%@%'?3? %ﬁgse& c@?&pé%@%pﬁ% SkeRBe [ Net (0) 14,
Asp28] Exendi n- 4(1-39)-(Lys) 6- NH2, 20H—(Lys)6 des Pro36, Pro37, Pro38

Met (0) 14, Asp28]. Exendi n-4(1-39)- -NH2, H Asn-(d u)5 des Pro36,

Pr 487, Epxendin- fflq@l”(’@y\i@ﬁ aUstBQS]WEQ@ﬁFP'ﬂCt@@ffOJQ)th? f/loyndngutist o Iqoﬂmnﬂlés Pro36
[I\/bt(O) 14, Trp(02)25, Asp28] Exendin-4(1-39)-Lys6-NH2, H des Asp28 Pro36,
Pro37, Pro38 [Met(0)14, Trp(02)25] Exendin-4(1-39)-NH2, H (Lys)6-des Pro36,
Pro37, HX(loa34{destRroBé4deAPpeH] EEemdlm 4(148D-NB92 - NH2, 25H Asn- (G u) 5-des

Pro3s, \Pro3ls Pras8 LML (RIId) cTER(02) 250 AGRSS]  Exendi n-4(1-39)-

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



NH2, des Pro36, Pro37, Pro38 [Met(0)14, Trp(02)25, Asp28]

Exend| n-4(1-39) - (Lys)6 NH2, H-(Lys)6- des Pro36, Pro37, Pro38 [Met (0) 14,

Tr p( 02) 2550AspABd21ExeNndi n- 4( S1-39) - (L¥4) 6- NH2, 30H- AsnpCEEPE0LESIPT 036,
Pro37, Pro38 [Met(0)14, Trp(02)25, Asp28] Exendln 4(1-39)- (Lys)6-NH2; or a
pharmaceutically acceptable salt or solvate of any one of the

af or e- ML y)6-aids el 6 AP 28] i xamidin-g (1-3EL E8-NHIB921725PCT/ EP2010/ 064408

ogul BBV B Rebty o AR KRR P BN s he | fated in Role Liste
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Chori ong otropin not onat ropi Sonat ropi n), Desm)pressi n,
Terl i pri-d}sé\?;hr(GILG@dad(ﬂreBﬁrProBm EIr@383[Asp28ﬂ.Eupndnne4(|1 O)BEEr el i n, Nafarelin,

nyabur G PRaPaPta E185 HRse hendlCAlr S0 U3 iR bpar tn o1 o ul tra 1 ow

ol eculmwsqe%% F%Berpszr P@oQ@[Aéﬁﬂa]‘&eﬂa@trhﬁ(ﬂe@@)r%(yé)ﬁiNHﬂ phated, e.g. a

pol y-sul phated form of the above-nentioned sacchari d and/or a

phar madtashdé&llu)p-des Bm3hIRsod 4l firo38dAsp2d] lixe ! é9MLseﬁ)§+I‘blﬂ2raceut ically

enoxapdt vBdesmroReRRinl pRiE Rz PR AR S R, TS Bl e aci

addltlWd§§|ﬁts$)23rF&obastbC§7a|F’tr638 mﬁcbamﬁ]tax@ndmait(msw)twe g. HA or HBr
ts having a cation selected fromalkali or

salts. Basic salts are e.

al £81 i h&(Lys)g-derrodey F’K& cE’WO@:%tﬂrp(Q?) 1 AsRgBhExendinrtH (O H#&2) (R3) (R4),
where, B Rbgl Tk JarRRmBILly, eLBIriueles, ASom Sidugen oamuppt nel 1Y
20gr oyrd,esa?roeﬁt Pro8il, IPyos&lp'Erwa)z&i Asp28]LBxengih-4n B9)-(Lgs)6aHEpt i onal | y
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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-(Glu)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(0O)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.



25 Pharnmaceutically acceptable solvates are for exanple hydrates. Features
described in connection with different aspects may be conbined wth one
anot her amo 28i1a39m0nbi ned wi th further2®eatures descri bedteehewosids WO
2011/ 03921726PCT/ EP2010/ 064408 Advant ageous enbodi nents and devel opnents of
the piston rod, the drive assenbly, the drug delivery device, and the use
of the spring will becone apparent fromthe exenplary enbodi nents descri bed

bel ow i n association with the fjigures. 5Brief descrjption of the figures:
PG 1ABRICSATBEPT SXRMBIEINPSRAVSIS FEHmBnes Of PYpethalanin NoMaeres & ng to a

first ex @@t&gvﬁggv?ggbﬁ@égamu?eiﬁ rﬁ’t%boﬁ@[g%Q%t@?iiﬁﬁ%é?ﬂ@edl.%@@m a

sectional vie drive asse according to Irst exenplary
embodi EEPtend@, duchsas Gohadotralee ¢bolfiirgpinat usopineCyoriangarsaareipin,

conftigyration,. FI.G 10sho a secti | view of .drive assenbly.
cchr agiEink SmatoAaE T tpRERY e EeS § BRI Car e B ae
confi gunhdrenn, Eeubrorelil0BasElehRENaRIHBodiERi i on, FI G 2Ashows a
sectional view of the drive assenbly according to the first exenplary
enbodi ment in a fully di spensed configuration,
A polysaccharide is for example a glucosaminoglycane, a hyaluronic acid, a heparin, a
low molecular weight heparin or an ultra low molecular weight heparin or a derivative
10 thereof, or a sulphated, e.g. a poly-sulphated form of the above-mentioned
polysaccharides, and/or a pharmaceutically acceptable salt thereof. An example of a
pharmaceutically acceptable salt of a poly-sulphated low molecular weight heparin 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.



20 FIG 2Bshows a sectional view of the drive assenbly according to the
first exenplary enbodinent in a first reset node configuration, FIG
20shows aweestiimsal vi ew of the drive é8senbly accordi ngctrErbée/obinst
25exenpl ary enbodi nent in a second reset node configuration, FIG 3shows an
view of a drive assenbly according to a second exenpl ary
enbodi rﬁ&wbnta’gbﬁu@eMMmmtsaaMUei/elbpmm of the pistonheddthevdrivesasgambyly,
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lguration, e.g. in a con guratlon gﬁrlngﬁsettlng of a dose,
SI de view of the drive assenbly according to the

Hgiﬁ s in a first

Tgtﬂe in a second drive node configuration, e.g.

Eb'rq_%' 20

shows an oblique sectional view of a drive assembly according to a first

exemplary embodiment in a start configuration,

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,

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 configuration,

shows a sectional view of the drive assembly according to the first

exemplary embodiment in a fully dispensed configuration,

shows a sectional view of the drive assembly according to the first

exemplary embodiment in a first reset mode configuration,

shows a sectional view of the drive assembly according to the first

exemplary embodiment in a second reset mode configuration,

shows an oblique sectional view of a drive assembly according to a

second exemplary embodiment,

shows a partial side view of the drive assembly according to the second

exemplary embodiment in a start configuration,

in a



FIG 5A FIG 5B FIG 6A shows a partial side view of the drive assenbly
according to the second exenplary enbodinent in a third drive node

confi gur avoani1/weps a configuration dufing di spensing treTapbodosans shows a
partial side view of the drive assenbly according to the second exenpl ary
enbodiment in a fourth drive node configuration, e.g. a dose dispensed
confi gwHIGL #Bn, shehowisaa partial sidesiiele of trenddive bbserdbly\arcardiegid theasesondi ng t o
t he second exenpl ar in. a ration dyuring switching the

nbodi ment , onfjgu
assenbl y from t hE @AY RIBEOImENET f JEBarHEIBO0 EPRIOWBIRGY Yo t | al
side view of the Ctghﬁg@ra@@ﬁ?gﬁhél%@ﬁ%ﬁ%@gog@ t he second exenpl ary

enbodi nent in the reSet no Ws a sectional side view of a drive
assenbly according to a variant of 25the second enbodi nent, FIG 8Ashows an
obl Lqu i of the drive nmember, |eyer and piston rod of the, drive
assinbyCadbor ai ovs &becioySagoewd Bie Aie B BBy AheRlna IF 41e s9@nd:  ve
nmenmber, the | evergxantpladyerRbedimdint irP8 setohd aride ndeassaEuraticH; @g.dhrg to
FIG 7, FIG 9Ashows an oblique sectional view of the drive assenbly of

FIG 7 in the dridpsersstigpnfiguration,

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

configuration during dispensing the set dose,

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
15 dispensed configuration,

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

20
FIG. 6B shows a partial side view of the drive assembly according to the second
exemplary embodiment in the reset mode,
FIG. 7 shows a sectional side view of a drive assembly according to a variant of
25 the second embodiment,
FIG. 8A shows an oblique view of the drive member, lever and piston rod of the
drive assembly according to FIG. 7,
30 FIG.8B shows an oblique view of the drive member, the lever and the push button

of the drive assembly according to FIG. 7,

FIG. 9A shows an oblique sectional view of the drive assembly of FIG. 7 in the

drive mode,



WO 2011/ 03921728PCT/ EP2010/ 064408 FI G 9Bshows an obli que sectional view of
the drive assenbly of FIG 7 in the reset node, 5FIG 10Ashows a side view
of the piwbaniwmeriof the drive assenbl ¥8according to t hecsmpondoendodi ment
FIG 10Bshows a side view of a variant of the piston rod of FIG 10A,

10FI G 11shows an oblique sectional view of a drug delivery device
according to one enbodi nent, FIG 12shows a sectional view of the push

button,_ the | ever and the pivot part of t drug deliv i ce accordin
Do QFIET 8By £ Flsnonsainaolius sesbpnaLbcuial the e GessiBl oG an RS o,

t he pivot part ar,x%séthﬁoglgse counter of the drug delivery device according
to FIG 11, FIG 14Ashows a partial side view of the drug delivery device
in a start 20configuration, FIG 14Bshows a partial side view of the drug

del | deyi.ce i first dri d; fi ion, e g, a dose
coni oG 108, 25PPls 4 sREwiRw o MEPRIaTTod bGP aeSeitpiptitioans
device in a full wedba@@ARRSiment,

FIG. 10B shows a side view of a variant of the piston rod of FIG. 10A,

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

one embodiment,

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,

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

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

configuration, e.g. a dose set configuration,

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

configuration,

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,
30
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,

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



configuration, FIG 15Bshows a partial side view of the drug delivery
device in a first configuration during switching fromthe drive node to the
reset nodeo 280/0Bbfr 150shows a partial 28i de vi ew of t he pdrump2aielobies y
device in a second configuration during switching fromthe drive node to
the reset node, WO 2011/03921729PCT/ EP2010/ 064408 FI G 16Ashows a parti al
side view of t he drug delivery device in a first configuration during

sw t chi mthe reset e to.the drive d 5FI G _16Bshows a
ar 1 alF 16 JBRV] eIl cBoITY O IMesacds i nadedee i dErcaPaa 0A
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enbodi nents and figures ar or sim acting constituent parts are
provi ded with the sanme reference synbol S. 10 Det ai | ed description of the

mbpodi A sh f d nbl
ncoBr dig- 185a 1 ishonSeLBRnRLs Seall R B dPven Pevice Tuiseltndn: - the
drive assenbly W&:bnhgur%tléﬁ duﬁlﬁgté\/ﬂ@hﬁ]gjfrbmechéﬁré@é’tbhwde e esrd Fr@@lbe drive
assenbly may have a drive node and a reset node. The drive assenbly has a

housi ng 10A, 10B. For exanple, the housing conprises an exterior housing

10B anqn e é%@rtn p%?'}r/ ten?o%‘im!aﬁtsi gnoa%i&?reg%\ﬁﬁgygp gl%ifap@tacttiﬂs c%%ﬁtjugﬂt bgrtg f
are provided with the same reference symbols.
10
Detailed description of the embodiments

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
15 resettable drive assembly. The resettable drive assembly may have a drive mode and a

reset mode.

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
20 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

exterior housing 10B.

25 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
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.

30
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
surfaces 201. The two flat side surfaces 201 are in particular parallel or at least



20uni tary construction. The housing 10A, 10B has a proximl end 100P and a
distal end 100D. The pivot part 10A |s greferably fixed with respect to the
exterior Wwousimgo6B, in particular s | ocked with respapRobocans al

and/ or rotational novenent against the exterior housing 10B. 25The drive
assenbly further conprises a piston rod 20. The piston rod has a

| ﬁngiht wubstntiaky paralishivitlg rr]a'ast]tzledtmao ldiactegthe:nnﬂhe mﬁotﬂbesuuecwirﬁagbs angl aﬁr@ﬁ@e@f

t he housi 10 10B to the |sta end 100 The piston ro may have a

| aot - d6vEh dadighi @i §iss extedds BENSR Me o TS aRITHRsS M op o erent
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proxi mal end of the piston rod 20. 30 The piston rod may have a
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respect to each o The two flat side surfaces are arranged such that
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Each ratchet pocket 210 is bound by a proximal surface 2120 and a di stal
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be fornmed by the respective distal surtaces 2110, for exanple. For exanple,

t hé5di gp@bsrtetrﬁraxmalbﬂgenﬁpe listal edgd sias|becaiengatiatam sthiértepgietince, frqmn oxi mal
he. di st be arran t a shorter distance fromthe

dge. dg.
Foggi tl@? mg'té@r???g%rjiﬂa'ﬁéh%i)%"ﬂﬁ? ngfg The further side surface(s) 202,

which is/are provided with the row of ratchet pockets 210, may be curved or
conprise at |east one respective bevel ed or curved |ongitudinal 20edge
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20 edge region, which edge region is in particular connected to one of the flat side surfaces
201.

The drive assembly further has a drive member 30. The drive member 30 may be
axially displaceable with respect to the housing 10A, 10B, the range of axial motion of
25 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
present embodiment, the piston rod 20 may extend through the drive member 30.

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
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



201. The drive assenbly further has a drive nmenber 30. The drive nenber 30
may be axially displaceable with respect to the housing 10A, 10B, the range
of axi al wothnomsefi725t he drive menber 8b preferably bei rgThErodib@cidy
interaction with the housing 10A, 10B. The drive nenber 30 nay be
rotationally | ocked with respect to the housing 10A, 10B. The drive nenber
30 nmay preseresingraiimest & aiithe prodtimel direction. Faerpaev eitratet 300 triay e esent
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For exdongditidindi@xdri ve nenber 30 may conprise a pawl el enment 300. The paw

ele nt 300 may be designed in formof a lug protruding fromthe drive
er 30, for exanple in the distal direction - as in the WO
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direction. The pawl el enent may be configured for interacting with the
rat chetpaptbaﬂye%erxibetweem@emm rip@ag@ulariee gatarios hensing 108, @askbeent | y
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push budrivermdMbeRg0aThé pash bpeoh 4l iy estemdighesdee ntelrtihgusimie drive
partlcul ar the exterior housing 10B, and the piston rod and/or between the
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push buytiston rdd 20endéamtpeidsize rhembexd0pl e, an actuation sl eeve which at

| east partially surrounds the piston rod 20 and/or the drive nmenber 30. The
drive assenbly may al so conprise a |l ever 35. One side of the lever 35 may

be 15 @) R hébenbil A BisyBorhH o By BEXEReRiAObe ind (60ePSS Hidger

axially and rotatlon |xe w th respect to the housing 10A,
fised memedlmla')ﬂmpiyet éﬁmrﬂ%ﬁxexypm/btalspn\partquartanaﬂe( aﬂd tdistidrallyi fixgd
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retained in a moving pivot 4010 which moving pivot 4010 may be comprised by the
push button 40. The moving pivot 4010, and in particular the push button 40, may be

20 axially displaceable with respect to the housing 10A, 10B and, preferably, rotationally

locked with respect to the housing 10A, 10B. The drive member 30 may be rotationally
locked with respect to the housing 10A, 10B by means of interaction with the housing
10A, 10B via the lever 35 and the fixed pivot 1010 and/or the moving pivot 4010.

25 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,
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

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



20axi al |y di splaceable with respect to the housing 10A, 10B and,
preferably, rotationally | ocked with respect to the housing 10A, 10B. The
drive neneroldMm3pay be rotational ly |o8Red with respect pro/dpb@oleusss ng 10A,
10B by neans of interaction with the housing 10A, 10B via the |lever 35 and
the fixed pivot 1010 and/or the noving pivot 4010. 25The | ever 35, for
exanpl dhe lever 38 trraywedrhptideejourna dearimgs fdrGteractthg With they drige menaberd30.0 by
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surrounded by the | ever WD 2011/03921732PCT/ EP2010/ 064408 The | ever 35 may

conprise journal bearings for interacting with the drive nenber 30. For
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may, for exanple, extend into 5 respective holes of the drive nmenmpber 30.
ThaOdr i"®8-menber may be axially |ocked with respect to the journal bearings
of the | ever 35. The drive assenbly further conprises a stop nenber 50.
The stop nenber 50 nay be | ocked with respect to axial and rotational
novenethevgtop mespecH0 hwayt be operatlatp ibdexacl @B Ehe Plstors taxh2nforifermbig aray be
operable to intergct_wth the piston rod 20 for form a .second interl ock.
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Pi st on thOfisiGh Yad Do WAFRRShedQothe hbegﬁﬁnﬂ)pl,%a. %ed@mggfr%@tbymérhserst op
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t he housi ng. The suspension el enent 510 may, in particular, be operable for

resiliently biasing the paw elenent of the stop nenber 50 in a radi al
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20 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
respect to the longitudinal axis. The suspension element 510 may, for example, have an
S-shaped bend.

25 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
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

30 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
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



25 The first and second interlocks may be unl ockable. The first and second
interlocks may be | ocked when the drive assenbly is in the drive node and
unl ocked wbenideidri ve assenbly is i n38he reset node. WhierErbée/biwst
(second) interlock is | ocked, the pawl el enent 300 of the drive nenber 30
(the stop nenber 50) may di sengage from one ratchet pocket 210 of the
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When switching the drive assenbly fromthe drive node to the reset node,

the pawl el enment 300 of the drive nenber 30 (stop nenber 50) may be brought
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the longitudinal axis with respect to the 10housing 10A, 10B. The reset

nedBer roosingy! @onfB-se, for exanple, a ring-l1ike part with an opening

t hrough which the piston rod 20 nay extend. The form of the opening nay be
sel ected such that the piston rod 20 is splined to the reset nenber 60. In
parti cuiher resehmepitsard@? hay @drepribet for exaenplaga aing-lite pagihwith andpenireg t he

pi ston rod, en extendin ough the apening, is rotationally |qcked and
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sugp that a spline connection between the detachable nmenber 70 and the
reset nmenmber. 60 is formed when the tooth elenents 610 engage the
i ndent AGCEFAING to one aspect, the reset member 60 has tooth elements 610 provided for
interacting with a detachable member 70. The tooth elements 610 may distally protrude
from the reset member 60, for example. The detachable member 70 may, for example,
be one of a cartridge and a cartridge holder. The cartridge holder may be designed to
25 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

reset member 60 is formed when the tooth elements 610 engage the indentations.

30 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,
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
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| eger 35 around its axle retained in the fixed pivot 1010. The rotation of
the lever 35 is,. in turn, converted into axial novenent of the drive nmenber
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the of a liquid medicinal product -, the push button 40 is proximally displaced with respect to

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
25 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
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

30 push button 40 is transformed into a rotation of the lever 35 around its axle retained in
the fixed pivot 1010.

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
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remains in 30 engagenent with one of the ratchet pockets 210 during
pr oxi melemenedRhis @splaped aniaydrara i forgudinel gxistin Agadisé dieskon dwingii s way,

ot or actp el RS el SR o BBo R SRt hRL B0 o ishhrah Secksivhar 1
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pockets 210 may be audible and/or palpable for a user setting the dose. Thus, the user
25 may be provided with audible and/or tactile feedback for the dose-set operation.

During proximal movement of the drive member 30, proximal movement of the piston
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

30 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
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
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menber st canfigueratiome piston rod 20 with it in the distal direction. In
particular, the pawl elenment 300 of the drive nmenber 30 remai ns engaged
wth one ratchet pocket 210 of the piston rod 20 when the drive nenber 30
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For dispensing the set dose, the push button 40 may be distally displaced with respect
20 to the housing 10A, 10B. Distal movement of the 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
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.
25 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.

During the distal movement of the drive member 30 the first interlock blocks proximal
30 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
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
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button 40. In the present éeng(%gpgrrent, when the drive assenbly is in the

fullby di spensed configuration, the drive nmenber 30 is configured to
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subsequent ratchet pockets 210, for example.

20
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
connection with FIG.s 1A to 1C, until the drive assembly is in a fully-dispensed
configuration.

25

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
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

30 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.

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
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the drive
the piston rod 20 and the housing 10A, 10B.

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
30 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
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



Since the piston rod 20 is splined to the reset nmenber 60, the piston rod
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rotated with respect to the housing 10A, 10B around the longitudinal axis compared to

its angular orientation in the drive mode by the same amount as the reset member 60.

The drive member 30 and the stop member 50, however, are rotationally locked with
25 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.

By means of rotating the piston rod 20 with respect to the drive member 30 and the stop
30 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
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



position. For switching the drive assenbly fromthe reset node to the drive
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push button 40. The lever 35 may be rotatable around the engagenent of the
first POSEONef the lever arms with the fixed pivot 1010. The drive nenber
30 may be connected to the |ever 35 by neans of journal bearings

For switching the drive assembly from the reset mode to the drive mode, reset member
60 is rotated with respect to the housing 10A, 10B. For example, the reset member 60 is

25 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
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

30 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
displaced with respect to the housing 10A, 10B.
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may have a first axle, in particular being arranged at one end of the lever arm, for
engaging a slot of a fixed pivot 1010, the fixed pivot 4010 preferably being comprised by
the housing, in particular the pivot part 10A of the housing. Each lever arm may have a
second axle, in particular being arranged at an opposite end of the lever arm as

25 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.

The drive member 30 may be connected to the lever 35 by means of journal bearings
30 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
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



In FIG 3, the detachable nenber 70 is illustrated in a position separated
fromthe housing 10A, 10B to allow the indentations 710 to be viewed. The
drive asswolby/msenording to the presenf2enbodi ment conmpricser@osprsng 80
whi ch 5is operable to interact with the stop nenber 50 and the reset nenber
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which formthe first ratchet pockets 2
15  Accordingly, the drive member 30 may be spllned to the housing 10A, 10B. The axial
range of motion of the drive member may be limited by interaction with the housing 10A,

10B, for example via the lever 35 and/or the push button 40.

The drive assembly also comprises a stop member 50 which is axially fixed and

20 rotatable with 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.

The drive assembly may comprise a reset member 60 which may be rotatable but

25 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
radially inwardly from an inner, in particular circumferential, surface of the reset member
60.

30
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
elements 610 when the detachable member 70 is connected to the housing 10A, 10B.



WO 2011/ 03921744PCT/ EP2010/ 064408 Each of the distal sidewall 2110 and the
proxi mal sidewall 2120 of one of the first ratchet pockets 210 extends in
the firstwengulmpidirection froma fir4® edge to a secomdranbgeoddres fir st
and second edges may extend radially, in particular perpendicularly, with
respect to the longitudinal axis. In the present enbodi nent, the second
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20, in particular the main body 20A of the piston rod, may have a first
204Qi alM§MERE 8Adi ng protrusion 230. The protrusion 230 forms a channel 240
in cooperation with the axial row of first ratchet pockets 210. The first
rat chet pockets 210 represent bul ges of the channel 240. For exanple, the
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axially suc esgiggofa§hion, i.e. the piston rod 3020 has an axi al row of
second PELYCHI % kBt'$€5820. Similar to the first ratchet pocket s

FIG. 10A shows a side view of the piston rod 20 for the drive assembly according to the
second exemplary embodiment.
20
The piston rod 20 has a proximal end 200P and a distal end 200D. A main longitudinal
axis extends between the proximal end 200P and the distal end 200D. The piston rod
may comprise a main body 20A and a bearing 20B which is rotatable with respect to the
main body 20A. The main body 20A and the bearing 20B are preferably axially locked
25 with respect to each other. For example, a ball-and-socket joint may be formed between
the main body 20A and the bearing 20B.

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,

30 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.



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

t aper in wbeofiusstizangul ar direction. ®ther, each secomdrErtebebispoCket
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channel 270 in cooperation with the axial row of second ratchet pockets
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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
between axially successive first ratchet pockets 210. The channel 240 may be bound in
25 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
pockets 220 which are also arranged in an axially successive fashion, i.e. the piston rod
30 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
distal sidewall 2210 and the proximal sidewall 2220 such that the second ratchet pocket
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det achabl e nenber 70 are omtted in FIG 4A and also in the
2011/ o@@@@mmpktwavmmrmmesm@ém@wbsﬁa@wwaxﬁ@ythrough 6B. The spring

80 is cut open in FIGs 4A through 6B to inprove the view onto the piston
rod 20. In the configuration illustrated in FIG 4A the drive assenbly is
i N2 stTavet firebedd e of tiel sroximal side wall 2210 of one second ratchet pocket 220 is

arranged further away from the distal end 200D of the piston rod 20 than the second
edge of the proximal side wall 2210 of the same second ratchet pocket 220, such that
the proximal sidewall 2210 is inclined with respect to the longitudinal axis in plan view of
the second ratchet pocket 220 and the piston rod 20. The distal side wall 2220 of the

25 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
of second ratchet pockets 220. The second ratchet pockets 220 form bulges of the

30 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.
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i nner surface of the drive nenber towards the piston rod 20.
protruding from a side surface of the piston rod.

20 FIG. 10B shows a side view of a variant of the piston rod according to FIG. 10A.

In the present variant, in contrast to the piston rod 20 of FIG. 10A, both the distal
sidewalls 2110, 2210 and the proximal sidewalls 2120, 2220 are oblique with respect to
the longitudinal axis. In the present variant, the second edge of the distal sidewall 2110

25 or 2210 of one first or second ratchet pocket 210 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.
This design may be advantageous for reliably retaining a respective pawl element in

30 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
push button 40, and the detachable member 70 are omitted in FIG. 4A and also in the



S5particular, the paw elenent 500 of the stop nmenber 50 protrudes into the
channel 270 forned by one of the second_protrusions 260 and one of the

axi al rowvoabimsennd ratchet pockets 2260.  The drive neohapr280/08adst he
stop nenber 50 each may have a further pawl elenent 10for interacting with
the second axial row of first ratchet pockets and second ratchet pockets,
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m)vemeq}t'eﬂ[) %lHS 1@'@%@@ rod 20 in a first rotational direction towards 30the
second anguPar posr’'tion. In particular, during novenent of the drive nmenber
30 in the proximal direction, pawl elenent 300 interacts with that first
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direct i(%ﬂgi?ll.l:% @Kég@égngmwirﬁlr RBE paddtd 910%0F PG AR bRl rdviteof fst | ned

pr oxi mal dewal | 2 f sard tfirst ratchet pocket 210 such that the WO
2013/ 039zhztpoKRtERITO0N D§H ISt priestdckalThedirehvtariosk is henfigtiree fordpibeking0

Oy 0o AL o AL BBl 04 EAPT.
housi NnGnklAnbd@fent) thetdzivi el@ient G0 Ravkhe BRI sRENR 6f a fikke ratcheepdmaeer 30

di sengages fromthe first ratchet pocket 210 such that is novable to a

pr oxi méd 10y Isifteseguicenfigurasionr tedpaw! glemrat 309 of ihe diihmeedertihisdn 240,
the pi S BRSEBETEd P EShsERe Rl ftRehifie 2xial Toweof Tirst ratchet |
pogget s

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

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

25 first ratchet pockets 210.

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

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



210. Preferably, for setting the dose, the paw elenent 300 of the drive
menber 30 10nobves fromone first ratchet pocket 210 through the channel 240
whi ch is wefinadony the first axial pr#8rusion 230 in cecopawasionméth the
axial row of first ratchet pockets 210 to the proximally successive first
rat chet pocket 210. Due to the second interlock fornmed by interaction of
the stop nmenber 50 with the piston 15rod 20, proxinal novenent of the
piston_rod 20 with respect .to the housing 10A, 10B is bl ocked. |In
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pocket 220 taperi n(_:l in the second rotational direction, opposite to the
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wthr using 10A, 10B when the drive assenbly is in the
drive ?@gg&st)ér%pteegg\r/r% e, the reset nmenber 60 is rotationally |ocked with

respect to the detachable nmenber 70 by neans of interaction of the tooth
el enent_ 610 with the indentation 710. The detachabl e nme r 70 may, in
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housi ng 10B - when the drive as y I1sin the drive he j oi nt

befldeen t he detachabl e menber 70 and the housi ng 10A, 10B may be
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rotational novenent of the stop menber 50 with respect to the housing 10A
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rotationally fixed with respect to the housing 10A, 10B in the present embodiment, such
that it is only axially displaced with respect to the housing 10A, 10B when being moved

25 in the proximal direction.

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



15The deformation of the spring increases a resilient bias acting on the
stop nenber 50 in the second rotational direction. By interaction of the

st op menbwo 260y03bn7particul ar of the pafl el enent 500 ofctrhe:swopenber
50, with the second ratchet pocket 220 of the piston rod, the resilient
bias is transferred to the piston rod such that the piston rod is al so
resili epnokimdmhas@mem df e dec@ memioera30 withlrespeaat ¢d ttmpisidrusod 20 pi st on rod
20 is 20rotat h res ect to the
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the distal direction as conpared with the configuration of In the
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When the drive nenber as been noved to the dose set position, its paw
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wi th which enae confirgura

t hat thletmmptoxahamyesmcc%@wefﬂrsmmmt\pechetrmm 530 can engage said first

ratchet pocket 210. The drive assenbly may be configured for dispensing

fi xed doses in this case. For exanple, the first ratchet pocket 210 with
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the drive nenber is in the dose set position, i rst het
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proxi malW|th one of the second ratchet pockets 220. Thus, the piston rod does not follow the
drive member 30 in the proximal direction when the drive member 30 is proximally
20 displaced, for example for setting the dose. Consequently, the dose accuracy may be

increased as the piston rod 20 is reliably held in a stable position during dose setting.

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
25 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,

opposite to the first rotational direction.

30 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
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



15direction to another first ratchet pocket 210 for engaging wth that
first ratchet pocket 210 during setting of the dose. In this case, the
drive asswolby/ozeyrbe configured for dP@pensing vari abl ecderesio/odhes amount
of drug of one dose may, for exanple, be selectable in steps determ ned by
the axi al distance between the distal side walls 2110 of two directly
subsequleaexfarios housinghdlB padiest theddrlVe 3eBblyressinghefdrivbenodsiTHeejpintbi as,

th t nmb 0 dth i St d 2 t in th
ot at | GRANER Fiar GRIabB P RLS 7PNk oL TP BTev BT Stae 8 20
such ¢ anidhe ) b8 lgRaRoga0a BirebhEq U teayBREPESNAioR. DT OUh i nt 0

engagenent "Wt e proxi y subsequent rst ratchet pocket 210. Thus,
during setting the dose, the piston 25 rod 20 is rotated in the second
rotatiqQnal directign with respect he hopsing 1 10B and the driye
renBer S GNREAH gre BRRG B0 Tkt b inkareSah SEaTRAT L 22b o REPPSLGENTIRT n
the fingé spah@BOASEkedltd ﬂ@ét@?-m&fﬁb@f SO fagatimal mi)verRi: oP&: Sfoptrhemiet ve

menber 30 may engage the (nex first ratchet 30 pocket 210, rotation of

t he pi S0owith 6esEEC! nthet heusinepOAeh®B - abd thus Blse witl serpachiaticoi®set directi on

menber 130" 0Rk00 £ SERU RSBt AR % p3Bictlan R BRYbL BT Rb A Ml R dfelo
first ﬁ@&@gtbfmékw_%wrét%&@malf isplaas®meth rebecttBAhat Seof theespping! 80
el enent 300 of the drive nenber 30 nay en_ga%e the (next) first ratchet

pocdRet WHig) is fixed iodheireset meabene020ne £05902 BPsPediarty (e0dD BUBSIMREs eases
T iy . e :
roner LHe RS Rbed Thb prRAd fieh e s Bfkon biREAlditialen 8 aliffiofoRP

of t he springSOnmaabh de B6omposgpion $prind. 18pring 80 Ny bead cbétsppng kerefétably & Waen
the payl el enment 300 of the drive nmenber 30 is in engagenent with the first
r at chet"SH6RIGA! SPII- f urt her rotation of the piston rod 20 in the second
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the drive nenber 30 is rotationally | ocked with respect to the housing 10A,
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25 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.

In the 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,

30 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.



For dispensing the set dose, the drive nenber 30 is distally displaced with
respect to the housing, in particular fromthe dose set position towards
the rest wowtimwmizThe drive 25menmber P%, in particul ar pcompyoiensabsy noved
during di spensing of the dose. FIG 5A shows a partial side view of the
drive assenbly according to the second exenplary enbodinment in a third
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distal direction. For exanple, the pawl elenent 300 of the drive nenber 30
is pressed against the distal sidewall 2110 of the first ratchet pocket 210
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dose, the pawl elenment 500 of the stop nenber 50 di sengages one second

ratchet pocket 220, such that it |s displacable through the 15channel 270,
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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
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
25 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.

Before the pawl element 300 of the drive member 30 may engage the (next) first ratchet
30 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
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



FIG 5B shows a partial side view of the drive assenbly according to the
second exenplary enbodinent in a fourth drive node configuration, e.g. a
dose di spsoed/menti guration. 30In thed2ourth drive nodectmpbiigosans on, the
paw el enent 500 of the stop nenber 50 is rotated into engagenent with the
proxi mal |y subsequent second ratchet pocket 220 by neans of the resilient
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way, the drive assenbly may be operable to reduce pressure of the piston
rod 20 ashieved y styafesably spalkdistalaeplacement of the drive member 30 with

respect to the piston rod 20 and the housing 10A, 10B. Said distal displacement may be
20 driven by further rotation of the piston rod 20 in the second rotational direction by means
of the resilient bias.

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
25 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
exemplary embodiment in a third drive mode configuration, e.g. a configuration during
dispensing of the set dose.

30
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
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



The drive assenbly nay be operable for dispensing a plurality of doses. The
pi ston rod 20 may be novable fromthe grom mal start position to a distal
end posi twonpitfip2iexanpl e by repeati ngodose-set and dosecuiEPpPe0S61408
operations as descri bed above in connections 30with FIGs 4A to 5B, until
the drive assenbly is in a fully dispensed configuration. In the fully
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resetting the drive assenbly, it may be switched fromthe drive node to a
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means of the rotational movement of the stop member 50 in the first rotational direction
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.

25

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.

30 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
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



30 ratchet pockets 220 - are unlocked. WD 2011/03921756PCT/ EP2010/ 064408
for exanple, be driven by a rotation of the detachable nenber 70, simlarly
as descriwedoahsyasi n connection with MG 3 and with trerfiresivoendodi ment .
The rotational novenent of the reset nenber 60 in the first rotational
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pockets 220. Preferably, the pawl elenment 500 of the stop nenber 50 is
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pocket 220 of the piston rod by a further rotation of the stop member 50 in the second
rotational direction. The further rotation of the stop member 50 in the second rotational
20 direction may be converted into a proximal movement of the piston rod 20 with respect
to the housing — in particular by means of interaction of the pawl element 50 with the
second ratchet pocket 220 -, the piston rod carrying the 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

25 cartridge.

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

30 with FIG.s 4A to 5B, until the drive assembly is in a fully dispensed configuration. In the
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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10A, 10B is blocked in the fully dispensed configuration.

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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vari antplslf)n r&E neRCI9E Fota teeosli BT iIngagement 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
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10A and ? € exterior housing 10B, the housing additionally 30 conprises a
connection part 100 in the present enbodi nent (see FIG 7) The connecti on
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6200are in particular configured for engaging with mating indentations 120
of the Tmoeuusrglggked flrngrné isggcl)r?é in?érlcgchk% 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



10connection part 100. The reset nenber 60 is axially displaceable with
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t had t 188. th thimwayepawl membsrad)0sofgriverraemibeb B0tis orayght injo&Mgagetent mithet

mber 60 i ansf d i dge. The. habl 70 and th
R g e e TR R
full e sé&doridhstdrigekh el enents 610 with the indentations 710 of the

det achabl e menber 70 when the cartridge is positioned in the detachable
menber 70. For exanple, a proximal end of the cartridge may be arranged in

andt né BB BRTAN BrhetThHaRas DENEOCA Y Bt in e bl LA AR BB hen the
drpge amserdmyto the sedon@ ekenvsiarslabodimérti s case, the tooth-el ements 610
of reset nenber 60 nmay be held in abutnent with the proximal end of the

cartridge by nmeans of the distal resilient bias for |ocking the cartridge
in the ; 7 i Ch - i ; I t he
ors v JISESARRLE SEEUR plflon o UPA ISR rhbins aeah e X
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.



menber 70 is detached fromthe housing 10A, 10B, e.g. by unlocking the
bayonet connection. Subsequently, the detachable nenber 70 is distally
renoved fwomvtiisehousi ng 10A, 10B. 20 8r unl ocki ng t he oaypen/oconnect i on,
t he detachable nenber 70 is rotated in the first rotational direction with
respect to the housing 10A, 10B. By neans of interaction of the

iRdent eFtIGoBAnbsh}:ﬁ)vsoén bblﬂaquiﬁvlemkm‘hh B?e dneglreember, WheWe\ldn@nUdbem&tbemgﬁtk@lo of
the reset nenber e det achabl e 70 carries the reset nenber 60
with i drivg %Sﬁ@”ﬁw aecorging; gt %Nér'aﬂii G%E?.S&HO@%MW&@&P g the first and
second interlocks by means of interaction with the stop nmenber 50 and the
piston rod 20, in particular via the spring 80, as descri bed above in
connectTherIe\AEltiBB B desgreed hmtd)\ee‘armfofarrmgsiedbeqbressﬂm&ian'rent in Darticut;arrtm ation

of the detachabple nenber 70 for Ckl bay et connect Pn t.he
dogPeetfva6R0pe AranpBder nemberéto A ShaR Pl elay aa i PoRati N T,
i ndent %b@ét?anBZéllfﬁQTh% 13758 35) Cé)dté}ﬁ‘d Eéélbalisﬂ@omﬁélﬂél?%'% inYernbh@inttgisasifzabl e

menber 70 is distally displac renovi nP achabl e nenber 70 from
t he howdithgyetenor howsingd®B mﬂf@tduhe@lq/pattw aldiglt meshenieahst@biliio no | onger
counteracts the distal resilient bias exerted on the reset nenber WO

2011/ 03921763PCT/ EP2010/ 064408 60 by the spring 80. Thus, the resilient

bl as nahelevedds weayecathptisd jotmva iakings 3510, i tucmerrbﬁroppbsun?widw%rar for
gagl ng the dog-teeth 620 with the mating indentations 120 of the

co ﬂecﬁn@ﬁgmmaim holesprdndepalianrsef hecdrie m@%&%weumumﬁbb%rms node
after e t he
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100 su@mgabes athtﬂenreaataxnwaher31|0sofrtbtaairwerradaﬂnjoek 80kkds alisbh:onee'webte that t he
10h_0u5| n Advant eousIP( in thi %@ % égi first and se on i@g ocks are
reli ablk}gfj@t’%mféa InFIBREESIRLANA! foeaghgs S02Q d eneNgaging Mmatingdeaiees ik de.
For_Swikofdt Adnbevei1dsy 8sReABLY irf EAMdBNPRPIhRABNI QrhBGifichy BoBhsle,  the

det achabl e nenber i's pressed agal nst the reset nember 60 in the proxim
di iecti on when the 15 bayonet connectlon bet ween the detachabl e nenber 70

dth 10A B, 100 bl h f he
ot achEiBo SRl A opliftle wamertpE S BR mREBEL ady Relhid R and MK HeRke Darta
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against the distal resilient bias. 20Subsequently, the detachabl e nenber 70
i s rot&ekpdimenhe second rotational direction with respect to the housing

10A, 10B for |ocking the bayonet connection. By neans of engagenent of the
tooth elements 610 of the reset menber 60 with the indentations 710 of the

depachatiecsisevd part 40Becarmpasasoihel movivig Vet 40 Ot deenshiding hanbte Thendesr 380 i s

transferred to the reset nmenber 60 for |locking the first and second

i nt er | 6@ grive rrgion 3520 provided for engaging with the slot of the moving pivot 4010. In
particular, the lever 35 is rotatable around the moving pivot by means of engagement of

the drive region 3520 with the slot 4010.

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



25 sane fashion as described above in connection with the second

enbodi nent. FIG 11 shows an oblique sectional view of a drug delivery

devi ce acwordimgetie one enbodi ment. 306tThe drug del i ver pcamrecenbass a drive
assenbly conprising 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 pr a\ﬂmmymdmmsmnrntaa‘errﬁlerphardf the baydmet\wnhadbr otklterhatu\wyzothd

enbodi nent, it has a separate connection part 10 its di | end, which
ConnectPSASBRIECOTRECIAN 2 A1 GPaRaboD A8 I PSP I SHDPREIIL O o 1 he
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t he pivot ternatively, e connection part
i nt egr ameahs of thedogyionet ceraneactib0Auch tihdiat isxeaallycandhmistionally0@cketheithr i ve

ass s, a det a er 70. The drive assenbly may be

con |gu 3?“#%Pﬂvﬂagﬁﬁgeﬁb§sg§¢2 connection, e.g. a threaded connection,
bet ween the det achabl e nenber 70 5and the connection part 100. The

det achabl e nmenber 70 may be a cartridge hol der operable to retain a

car t ri dgéhe7prasenpradanigthe ieisst myentoer hasi & Ret of dogriagitle AR0 conbigaiedeon t h

b ot on iR ILAIRIT R 10b o B5ES LBRPL e A g R L8P oy
pr oxi myonfigardd fopehgaging witrematiag aldeiatiqresi20 onthe Huuisinds iwpartiedi2@f iy be
configured for distal ﬁ_@dls pl aci ng the piston 77. The piston rod is, for

exéﬁpl congestigfheart 49Cy @r"?ﬁ%ﬁ‘& QOHS@éﬁﬁHé&'sr%@P%bﬂ%“ﬁhGeS@@fEﬁ toth drive
assenbl spl acing the
15pi st (;1\# rg% IOV\’I&I’ S Wﬁé@&aﬁq gggom ﬁlt%?o a2 %rﬁ}ag%'a?gea\g/h% aghpush but t on
gOA 4Q;lsen'§agedbievfgomﬂhgmderttatmdsemoBﬁmeamtheri!:{ﬂ@Bsﬁhé)sprumgl]?ﬁ?%a}be |
esi gned as described abav n i on e va 0 e secon
oo e P A 1S BT hEoad dasBisyal TGCtias aming fesel TaoRer BD 63 RIRTPRGG o 8
and SBen@égEﬁ@nYo? Ehet{% ?é‘éiﬁ@‘io%?pﬁ'lé%%m SR resiysa 2000 e%ny@tr{eever 35

t hrough th our nal i ngs 3510 does not bisect the lever 20 bet ween
t hé5f i ﬁ@dngﬂﬂas algiropsdionrsprimgwinigh i$ atso configutes fa)clbear\getossmmaﬂyam cal

d §.2:1 Rather, th | b
pos 11 HEICEIGOEIor R0 Fe BB VY Degro T HARCCD RHESHB) CREMBIA LORD, i

parti cgpgihgsuch that a mechani cal advantage of 3:1 is achieved. 25 The drug
delivery device may have an operation indicator assenbly. The operation
i ndi cat or assenbly nmay be provided for displaying a first information to

second HY e HENS HHBLEEeHoBRRE of e fnfh FEsdipT s ORind Y RS o 1™ ©
depOvertlye deivé efodes The driveoaddegntsiptis configaaeky fdmerﬁﬁtrﬁmgﬂdo@e-éesgnd dbsefirst
and second information each nay conprise a synbol. 30For exanple, the first

i nf or MEHSRANSE ARG ALQNS %dﬁwr&ﬁdp@ﬁ%&ei 'Hg?oﬁﬁe?‘}'@ withthe saronrd embedinent.

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 Inthis 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.



the second information conprises an arrow pointing in the proxi mal
direction. The operation indicator may conprise a set window 160 in the
housi ng, wo 2pawdsbnul ar in the exteriorbBousing 10B, for pdirspb@yioagos he
first and second information. Subregi ons of the push button 40 nay be
provided with the first information and the second information, WO
2011/ 03%2ldeaetan| erRerhDe0pa 4 rreepsem’ttia/mrmd@rmblmyfobe cwrlrrejgeatfiarlgiug
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conprise an indicator rod 920. The 1ndi cator rod preferably axially

and rotcartriggalprgvends kébiengagemerimidie tapth ieéemaﬂhScﬁakOOWItmtf@tr@legnajlons 710 FI G
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| ever 3hembbGr0 1Rorsé@tsplana rbXitiae end Of it sartndgy\nely deharrangédm aodxial, the
pivot part 10A, the indicator sleeve 910 and the indicator rod 920 of the

dL g ﬂeﬂoisﬂ@anQi\é’@PBéhe proximal 9”Q'Qf the-detagoable sagmbse 0 andibe bettemepie 170.
d
The S EhGIE M0 o el tabSe MeRBLETOYnekIFE Ut ol MRt ind B8 mmY

in part a non read. The indicator eeve
t hr eadembo}e doninieciaed, the tobth-elenesds €16 E néset Aemper 6@ nad) be selthint hat a non

self-1o0 t hread connection (s forped hetween t i .d' ator_sleeve 910
ond 1 hEBLkD gahwah %Hfoxml et ohbs @B ge emzens on g ARt Aes st en e

el emanqoékzrq% ICIALAE detKRBISOHenBy AA¢ operable to performa helical
notion wthin t e erior housing 10B. The indicator rod 920 may be

axilal Iy | ocked wit h respect to the piston rod 20 and rotatable w th respect
tubul 2 o SUPBIS R rivicissI BV o B2 R Mde 1 1S PBR e Jh% Aplechage |
member 70 is detached from the housing 10A, 10B, e.g. by unlocking the bayonet
connection. Subsequently, the detachable member 70 is distally removed from the
housing 10A, 10B.
20
For unlocking the bayonet connection, the detachable member 70 is rotated in the first
rotational direction with respect to the housing 10A, 10B. By means of interaction of the
indentations 710 of the detachable member 70 with the tooth-elements 610 of the reset
member 60, the detachable 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



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 woemwdseziznner surface. The ifdicator rod 920 wey/krasieenes or nore
ring-like notches. The ring-like notch(es) nmay extend radially inwardly in
an outer surface of the indicator rod 920. The WO

2011/ 01&)26;/76@%5!‘1%%@64@&%|elmgbleiskmaprm\/ﬂ dsivea(diztabmavieengrit off ttire r od 20
may beoerabl to ena a varj ant
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t hread connecti on between the thread el enent 170 and the i ndi cator sleeve

910. If the additional thread connection is non self-Iocking then the
t hr pad ction between the thread el epent, 170 e i |cat eeve
0105 ma 1Ge OBroroveu e driBasmsmy T T BRET e lier B riEnaRiS R iies Tohe
t hr ead relsayemt rebid®/eadnd the indi cator sleeve 910 is non self-1ocking then

10t he additional thread connection nay be of a self |ocking type. The drive
assenbly may, for exanple, be configured such that distal novenent of the
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respect ousi n the piston rod 20 by 30.
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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



WO 2011/ 03921767PCT/ EP2010/ 064408 The drug delivery device has a stop
menber 50 conprising a first part 50A and a second part 50B. The first part
50A and twe 2epaopri7part 50B are rotati©fhally | ocked wit rcrappeotosisos each
other. The first part 50A and the second part 50B are expediently rotatable
with respect to the housing 10A, 10B, 100. The housing, for exanple the
5C0nne(WIﬂ‘DITeSpeCt totA e pivatypabe! @p.ekitdrhetivedy | theiconhbetiampant 40Cr may éeof
rotatignal nt of th nmber. 50A, 50B wjt spect to the housing
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me 9P RONEELN oc- in particular of first part 50A, with
respect to the housing 10A, 1OB 100. 15 The first part 50A nay be a

sl eeve. The second part 50B may be a sl eeve, preferably a ring. The
expr esdingrdetachaple srembeab ynateb@a@rwdgﬁmqgmpegal@l@ﬁ@ retpifeapddidge IG6A may
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for formng’the un e se i nter 1 on W Wor
one of delsegrredm @ésa@edmbdvetlnmehneaakewshm &8B25 descri bed above in

connection wth the second enbodi nent of the drive assenbly. In particular,
t he stop rrenber 50A, 50B is configured as a rotational bias nenber also in

the preaspnd T ' '

Wi ch TR oy Y Bl KA R SR WA CaBPEERS HE e

st dp mpidien rcbcdmowwlsltheMStal emdaposnbpm reeleyec 3b@npaa quﬁ)Butbcbn 146A 40BpThenber
in the .istal tion spec t he fII’S art e housmg
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on the second part 50B into a rotational bias of the first part 50A in the

second exémile.dngonaeetian wih FIC\WBAGDY B 2anteBrdT trpgeamchenpodiment, the
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,



Alternatively or additionally, the drug delivery device may be operable to
convert the distal resilient bias acting on the second part 50B into a

rot ati onavokbagsenti ng on the first paP® 50A in the firstTmrb@biocnes
direction when the drug delivery device is in the reset node. 5 For

exanpl e, the second part 50B may be provided with a pin 520. The pin 520
may, f cnestm(anvplye andrm)ay bdelltdrr&!ttlalblyy\;lfs|btm’ﬂhgd)mgts’fhecneilvmamwﬂ%hfoﬂ'?ispmwng&0
may inter ear on, a_first diverter elenent. The first

0 yer t dhe R HBRimaug Sacdis SeSaio BOTIR0BY by & 1irst ram 750 The first
ranp 750A may be provided by the detachable nmenber 10 70, for exanple. The
first ranp 750A may be inclined such that the second part 50B is deflected
i n the Tdhecdng dedivarty deace dtayemrhpnisa/\bnelnseﬁndtwtesadt;anhlyt prdeltab@/ aldosei r st
ra 750A. Inthe onfi t|ona illustrated in t he. pin
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novenent in the 20second rotational direction of the pin 520 may be
prevent ed by neans of interaction of the stop. nmenber 50A, 50B wi_ith the

hot€i nd hmsel'ﬁé'caiQI@S?pH‘Q'hg‘&y addiitionally coomTisern IS 10920 Thend t he
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di sengatpss/e0dr).fi r st ratchet pocket 210 of the piston rod and subsequently

engages a proximally subsequent ratchet pocket 210 as descri bed above in
connection with FIGs 4A-40. \Wen disengaging fromthe first ratchet pocket

210, thgcdy Q‘é‘ﬁo%rﬂ)ﬁéctﬁﬁat Oleddf Ststhbflﬁvdt \;\);aﬁ'fr)]fbA Of trddriy cﬁé]ﬁ‘/efy féVicé ot ati onal

di rection agai nst e resilient bias. rotating in the first rotational
di lect ﬂogethehmtbﬂlse sleevepazin4 M of tre pesh blhlfeorsﬂﬁtanmﬁhbéevef(ﬁﬁ, 50Bwith it in
the first rotational direction. The first ranp 750A deflects the second
part 50B of the stop nmenber in the proximal direction when the second part

50B noyms. aBepgwishih bblidtle settdndbRéwi ot the®idtom 8éd DO @kl st pai 1@&1then. I n
this way, the spring 80 is conpressed and the di stal resilient bias acting

on t he iRdicaied sigeve FOndthenpdisasardod 926 afdhe doxpdeliramPdericr2010/ 064408

FIG 14B shows a partial side view of the drug delivery device in a
configuration during

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



setting of a dose, after the piston rod 30 has been rotationally displaced
inthe first rotational direction. 5 Subsequently, the piston rod 30 is
rotated iwotha/senond angul ar directi of6by means of thepcegirhéiontsdos as.
More precisely, when the drive nenber 30 is in an axial position where its
paw el enment 300 can engage the subsequent first ratchet pocket 210, the

di st al ringslikel @otrubioas)aftthe giston tdt26 gy beoberadidfy eb@dyetheerirg-tke by t he
spring 8(% i s 10no | onger counteracted by interaction of the paw el enent
300 w tWHEShi ston rod 20. Thus, the distal resilient bias may drive a

di stal nmovenent of the second part 50B of the stop nmenber with respect to

t he housing 10A, 10B, 100 along the first ranp 750A. By neans of the pin
520 of Inlkevas@nbran @@ditiom]Bini parécaer naig selfildckimg thte@@ltcommtidﬁmy ¢xiet second
par B.is deflec eco r.otati | di ect he second
bar5 e gl 20 Ay e Bl Ol 28 W (B SRrRET 5o
of t he pFEhRBeMEHEdRIredd dldnhéntPi 73 Sy ﬂfédlnaQaYért@eé\Ie 910. t|hmesmmha1 #hrabgonal

direction. Wien the paw elenment 300 of the drive nmenber 30 is fully
engagedonneptiarhis rarbseifloskingfthes the freadcopoerian baieentibe thigagzement have

wth Fco Do Rtialersisn 91 Bining ik SELRGTR e RN bE BRRERELT o,
menber Hebdeed O irvedderingshti 170 &red fherusmtduc@ﬁireme@ream 0lig et eI Icagiigsent he
resilient bias with respect to the housi m‘?fflloA 10B, 100 and the piston rod

2010sudihe edditiopakthpead cemmastion nsay berof ereIPEking f¥Pe. 50A di sengages one
second ratchet pocket 220 of the piston rod 20. When the first and 25second
parts 50A, 50B of the stop nenber nove in the first rotational direction,

t he pi MHe2drive asseentsig comg fpagxarbplB, be Cdaflglﬂledesﬂjcb)ﬁhEMSfdl nsdvenaamt of #A such
that it |s d@ggﬂ ced in . the Brom mal dlre ect to t e housi ng

W t
10A, 1(HSIOR G "ERRStPdhe HQHBING dACORYET W§0 B%ta{]w?ﬁ?%\fﬁrﬂ%nt% 881 acenent
of the |§&€§@9ré@9205\mﬁ resPECtStBIth89iston t&d sﬁaﬁrﬁﬂﬁsﬁm%oen{emofitrfé.ﬁh.cator r

resilient bias Is Increased. 30 Subsequentl e stop nenber
r oflat edléavet i) wﬁbmespeabtathenhahsudg rléé\t o8, U\DCI’oyrmepesof the interabioers ofifel 0A,

10B, 100.,.and t d. .20 b f.th t al I t bi whi ch
s conveeair ot 920 WltapRgan o 28T RN RLrlaT 0t 4 Pokat SHHEE: PBR by
neans @netdise isididpenael, HelAdicatstisiddiat 91hR aonal aRpladed With Fupekt fot
part 50A WO 2011/ 03921770PCT/ EP2010/ 064408 engages proxinmal Iy subsequent

second theneHsingpérki0B210Coand e pisroiedrZHbp 09The piston rod 20 itself is

only axially displaced with respect to the housing 10A, 10B, 100 during
di spensi ng of the dose, as described above in connection with FIG s 5A and

5B205FIFarthEpAhgltivge indipatdr iadbembtiemaly @ongdrisehe ddsel dritilw 160Yn teyexterion a
fully %Ioig%rés%jB 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.



configuration. In the fully dispensed configuration, proximl and/or distal
novenment of the piston rod 20 nay be bl ocked as descri bed above in
connect i owowvtimsdhe second enbodi ment ©f 10the drive aseemmpyotolisdeesin t he
start position, rotational novement of the pin 520 in the second rotational
direction with respect to the housing 10A, 10B, 100 may be bl ocked in the
ful |y dihgpdnogettlicenf deuicethasa diyp meamiserod0 comeriaigi aofirsivobit S0Aeamdasi ng. For

swi tching the dr live devi ce omthe driv de to the reset mpde,
Dhe I8 Satohe pan W dhsutrShbartabAnd fe adren st S0P G e Sl s URCKSH BN 00,
For ex h : \ K L AQn part
100, e I0R ﬁf’ﬁ?'ﬁﬁﬁ%ﬁ rSTHERPS0A BntlRE SRUGH bEATBOE Eree X A

100, t etatizhlastitiviespaeibdhe inousimigat@®sl 108, t10E . slieomalising, dof exahpld thect i on
wWith respect.to th 0 connection r 0 such that th ole first ranp
Phon | CoBaetutr ara 0t nERNDS Sbe &t frot e BHEML e Aot BL iR e
the detehablop mBMBRF 504, bOBNAtRfRPethtd the HReHY 0R! BIB oo irfiheemtti on, a
proxi mal end of the first ranp 750A may approach the pin 520. Subsequently,
t he pr @&dmilseseaddotatineakdireationanp 750B may be noved 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 swtching fromthe

drive mgedientlyhthe @rsepammBaA. arddithiehg:dontigtarc o iage bRiallpdispldveapleowithal  end
of the first ranp 750A has been noved past the pin 520 in the second

rofl @t i oRsPedite each ofheradheweng dalivasy sevies mandesraradlerp copved@giay50A has
b t 4t ' ' B. |
the. pr eioraMa of 18 sBbOnd Bt 0 whh Rocticls BEMNPARE ol SBASERT WiniBbRctad .y o
menber tAO hotisiwgVviérA, 1I0B, ML into adtatiored mpoveseehtinf théd etdpomemiger 500in exanpl e by

t he connection part 1 The second  r 750B

5011/ OBGBCHITIRATEF% BPOEIDESHRES ke T ing  DndbB: #8Csecond part 508 i s
deflected in the first rotational direction when it is noved distally al ong
the second ranp 750B by neans of the distal resilient bias generated by the
spfidng T8@. firsFpat S08Cnabesa slepuet T secare parkwOBf manded sigede) pregergblyevi ce
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extend through the ring 50B. The ring 50B may have at least one axially extending slot,
which may, in particular, be guided by a mating axially extending protrusion of the first
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.



according to FIG 15C, the second part 50B of the stop nmenber has been
distally displaced with respect to the first part 50A conpared to the first
conf i gur avpaniiassnrdi ng FI G 15B by ne@fs of the distal pcesiphéientsds as
generated by the spring 80. 10 During the distal novenent, the second part
50B is deflected in the first rotational direction by nmeans of interaction
of its Alenn&R@lywot additiena g dveldnangeliveBBdevibe snayt e opereblertorbenverstheot at ed
jonal dire t he second interlock which

inthe first rot tion fqr un Ki n . \
<t or sisibipstigat bie§ Hiagiom NS GRC0BE BAROY O & GIINEba RS Fcang on he TSk
pr ef er gl M%q : L } i - i i S
forrred%%);t ?%é%?h;eﬁﬁpﬁd 2 gﬁgeﬁﬁwﬁlﬁﬁg@g@ g@ﬁ}?%y a%gIFggﬁ!ﬁnyéo%g?Le first
and secwoode.i nterl ocks is achieved by rotational displacenent of the stop
rrenﬁer 50A, 50B with respect to the piston rod 20 and of the piston rod 20
wi t

respect to the drive nenber 30 as descri bed above in connection with

FIG s %r@%ﬁwﬁnﬁ’?, t%%@cbﬁ@ﬁfa?trwB A IRLERVHEIW R Qi 528! The pirPSBE Phayl, Hér

drive 20 asse isin the reset node. FIG 15D shows a partial side view

of t he exampleigdrolredg dipseliyciomrihesecoead @artrhith . Thenpin2Or megtintetatt withhe.g.

houst nderb Py Beisstbelferyp PRelP e EPey B e PRRhRI Bl caBb i Bhofdafhdd (o°
t he housyi afirst éfnp YBBA. T0R. fir§ofangx 250A enay be pﬁb\ﬂd@@ﬁitﬁe betathiableengagmrent
with an indentation_120 of the connection part 100 %F neans of the distal

redfl i i fasie@mplaeThe drstiramp H04AMaYiaeyncingshsysh thahiherseepickpat 88BH§ t he
; . Sl i : : w oy Lh
£t nodefeptat RISelind RABAGTER treblorh Mk ifmseds Mgie nG M Ristra A,

rotati "@A.direction with respect to the housing 10A, 10B, 100 may be

bl ocked. For bl ocking rotational novenment in the first rotational
direction, the pin 520 may abut a side face of the indentation 120 which

si de fﬁﬁ%eﬂ@ﬁérﬂ okt & iIDSrMRRRIFIE. Y 8AL IR Shd2of A& Keb&ked WenPi n 520
abuts in the start “configuration (see FIG 14A). Preferably, also rotation

i n15he regpanido rotationa madveercinitbe sevdn@ 6datationsd ZETieCDy EReaiNP064408 wit h
respect. to the hqusi 10A B, ~d00.1ls_bl ocked by nea of engagenent of
e pi iERRHT e ot 10RoRO E0CTEST Siaiheetne R B20daRY AELEA S0 oy
have a f5@BetherinedtioR part MU Nn ipartiMdr Hyidedaé® obhAndditativrn12@6f the t he

first rotational direction with respect to the connection part 100 in
cooper £onpactipn part H@CJsyehthatdyithersiotatisingt mavesient é tensecand roationgl 80. 1 n
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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.



the reset node while the detachable nenber 70 is disconnected fromthe
housi ng 10A, 10B, 100. In the reset node, the piston rod nmay be returned,
e.g. push&o baaiseimto the start 10posi PPon. Afterwards, pChapdsvgesies i very
device may be switched back to the drive node. FIG 16A shows a parti al
side view of the drug delivery device in a first configuration during
swtching fromthe reset node to the drive node. For sw tching the drug

del i very device fromthe reset no to the drive node, the_detachable
eber PGt T8BRBoWeR B EL R iBn G e 01 SNV e N gHELon during

est abl ishi hOR: ' ha; I 50B. The
ot achSEref PEoSOMRE e Bistd R0 nad beeAtb iRl aipRiteRlin IR Rl O0,

t he pr ogiatahalkdiceatibnt he second ranp 750B approaches the pin 520 and

subaequently noves past the pin 20520 in the first rotational direction.
When the proximal end of the second ranp 750B approaches the pin 520, the

pi n i s QUREGIBHIY, thé PRIGE RSH S0 rdtaRd ihMite SBEGMDaR§uIBE dFECIIrESY RiEamB Dbt he
axial resilient bias on the second part 50B of the stop nenber increases.

25F1 G theBsilieidias. pdenei RIECISEe Wicavine [drivRemembgr delis neary agiel pesitiom a

mode.  1HRASSERY duBHt o0 p 2 ebaRbE e RReshBrt BRF Lo e aidel Pdo e 750
af ter tdistapregiienbiaerdtting dnheeseep nrkmisens 0/ B gsndretsd bptasispasj 80 ke pin

520 in the first rotational 30direction. The distal resilient bias pronpotes
rot19ti6}9|QFQ@W1%0L§TtQE@CFﬁQTIB)éf”tﬁ@,&,t'o'ﬁ@éth%p@w%e@m%ﬁQOPGN'HT'if‘@rf%{ﬂoairpé -on as
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thereafter, t fir interlock. In ticular, the dr del i ver evi ce
my T ot TS & RETE BRP IO P RGRicheas SRS el isuito da et SR 064408
11 USt il AdFAGR iSO 118 sebAGalakisn aRIRRlion hrich i decoRBgaped Wi th
t he housing 10A, 10B, 100.

15  50B moves distally. The second part 50 B carries the first part 50A of the stop member
and the piston rod 20 with it in the second rotational direction. When the pawl element
300 of the drive member 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
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



The drug delivery device may have a further spring 85 (see, for exanple,
FIG s 15B and 515C) for locking the cartridge 75 in the detachabl e nenber
70. The fwotbavosssari ng may be fixed on’@ distal end of the/drbestosqast of

t he stop nmenber 50A, for exanple. The further spring 85 nmay have the form
of a crown, in particular having a plurality of elastically defornable
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feature or this conbination itself is not explicitly specified in the
patent clains or exenplary enbodi nents. WD 2011/03921774 Reference
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20 may be blocked as described above in connection with the second embodiment of
10 the drive assembly. Like in the start position, rotational movement of the pin 520 in the
second rotational direction with respect to the housing 10A, 10B, 10C may be blocked in

the fully dispensed configuration by means of interaction with the housing.

For switching the drug delivery device from the drive mode to the reset mode, the
15 detachable member 70 may be detached from the housing 10A, 10B, 10C. For example,
the detachable member is unscrewed from the connection part 10C.

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



20Amai n body 20Bbearing 30drive nenber 1035l ever 40push button 50stop
menber 50Afirst part 50Bsecond part 15 60reset nenber 70detachabl e nmenber
75cartri dge 26#pizstion 80spring 2085furthér spring 100D dipstraip2emndeds0dP
proxi mal end 120i ndentati on 130protrusion 25 150dose w ndow

be inclined such that the second part 50B is deflected in the first rotational direction
when it is moved distally along the second ramp 750B by means of the distal resilient

bias generated by the spring 80.

5 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. In the second configuration
according to FIG. 15C, the second part 50B of the stop member has been distally
displaced with respect to the first part 50A compared to the first configuration according
FIG. 15B 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

5 Dby 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
10  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-

15  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
20 520 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.

25 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

30 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
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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.



3520dri ve region 4010novi ng pivot WD 2011/03921776PCT/ EP2010/ 064408 C ai ns
1. Adrive assenbly for a drug deli ver); devi ce conprising: a housing (10A
10B, 10C)wbavimgea7pr oxi nal end (100P)74nd a di stal endpCta®B)10/06t08 pi St on
rod (20) being axially displaceable and rotatable with respect to the

housi ng (10A, 10B, 10C) between a first angular position and a second

angul aRgfessriceanumeralgdri ve nenber (30) being axially displaceable; and

a rotational bias nmenber (50) being operable to transfer a resilient bias
to the 10piston rod (20); the drive assenbly being configured such that,
for setqgang : re drive nenber (30) is proximally axially

di spl agtga Ieaevaafgﬁ&r%%l}péc to the housing (10A, 10B, 10C) and the piston rod
(20) fri®B a rmegot paosition to a dose set position; 15- when setting the
dosg, tz) pi st on rfd &20t) is rotated in a first rotational direction and,
subSequ t CARECHBY &8'on in the first rotational direction, is rotated in
a secong rot aiis@Rabddi rection with respect to the housing (10A, 10B, 100
and the drive nenber (30); the drive nenber (30) interacts with the piston
rod (2@0A o ovAipadypr oxi mal axi al 20nmoverent of the drive nenber (30) with

respectzotBo tqgeg}%tési ng (10A, 10B, 10C)

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



into rotational novenent of the piston rod (20) in the first rotational
direction towards the second angul ar position against the resilient bias;
and the wotatiwemal bi as nenber (50) iAPeracts with theppirsrenonedog 20)
such that the piston rod (20) is rotated in the second rotational direction
towards the first angular 25position with respect to the drive nenber (30)
and t he4ousifirgt {Hdhkel 10B, 10C) by neans of the resilient bias. 2. The drive
assenbl y of clai m 1, wherein, for dispensing the set dose, t he
drive r%r% |%’°UP%‘98I |y displaceable with respect to the housing

(10A, 3GH0B, %&g}] fd@phthe dose set position towards the rest position; and
the drive nenber ?3(53 Interacts with the piston rod (20) to displace the

|ston2r’5@d ( 2e3t-divs-alopyeleineht r espect to the housing (10A, 10B, 10C). WO
201 ﬁ@l???PCT/ﬁPZOlP/ 064408 3. The drive assenbly of claim2, wherein
the pi only axially displaced during dispensing of the
dose. 41qThe é}mve assenbly of one of the preceding clains, wherein the
piston rod (20) has 5 a row of ratchet pockets (220) and the rotational
bi as n&@er (POPves configured for interacting with the row of ratchet
pocket 220) Jova %’lf‘%ﬁtl ng a proxi mal axial novement of the piston rod (20)
wth r ect R ousing (10A, 10B, 100). 5. The drive assenbly of one
of the gI0eceduzpentidnmemeherein the rotational bias 10menber (50) is
rotatable with respect to the housing (10A, 10B, 100). 6. The drive
asdBmbld20of oPiBi m 5, wherein, when setting the dose, the rotational bias

menber 6(1%0) ftBB h%%n@g) pi ston rod (20) inthe first rotational direction

when the pistonro rotates in the first rotational direction and the
pi st on 620d (Zm)g -famth ows 15t he rotational bias nmenber (50) in the second
rmatl%@ﬁa ectlon when the rotational bias nenber (50) rotates in the
second BRE1@R r ect i on.

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



7. The drive assenbly of claim®6, wherein, when dispensing the set dose,
the piston rod (20) interacts with the_rotational bias nenber (50) to
transf or e 20iisised17axi al 20 noverment 68 the piston rodpC2@P2010f064488
rotational novenment of the rotational bias nenber (50) in the first
rotational direction with respect to the piston rod and the housing (10A,
10B, 1@jinegai nst the resilient bias. 8 The drive assenbly of clains 4 and
7, wherein, when dispensing the set dose, the 25 rotational bias nenber
(50) is rotated in the first rotational direction by neans of interaction

with the Pisie s0rEPYol Qb AERGRPHBYIOKIR RGP the rat chet pockets

(220) and, subsequent e rotation 1n the tfirst”rotational direction,
t he rot ati eagiousires(1Pfnde®B, (190) hiasingod ptedmahend €1 GFYamd a diséaliemdal100D);

di ti ith to.the h j. 10A, 1QB dth i d
05 by e aa P sPRiRa (aleing sl dhistateati and foritlh st BEcgthene
ratchet pogkasing((288) 108; 16@)(%@@%& a?tﬁ@%hbw_a%o@ﬁi@n%fnd% 3b&BnPah§ulSr

further conprising a spring (80) for generating the resilient bias, wherein
the drive RosdAbly is operable to elastically deformthe spring (80) for

increasing the. resilien 1,as ent f ional, bias WO

2011/ 93921??5&%/@%%6&6@4%%&%6%8?’?ﬁpé%e%tbé?’%ﬁdat ed in the first
rotational -dirpestionanbigktiemBePEBy) detng beetaplsiongarsiora rddlfflentdidy to the. The
drive assenbly of claim9, wherein 5- the rotational bias nenber (50) has a

fid9t part PEIAOWADh is axially | ocked with respect to the housing and a

second par i S A hak ¢ J b A ct to the

housi ng, amjé 59@ a%rﬁglyrbﬁlﬁ(kgﬁﬂgu rg{jggkﬁgﬁéto?(s %@é@%@r able to

el ast ijcal I ytr?@gﬂ?mdmﬁbaqﬁbmg pﬁrBQDmaELy zicnséaﬂysdieﬁ)laae:’aglkal\%itmli‘e&;;;»lee’ciotr']tgeéI he

secon ar 50B), wi t e ct the first rt 10(50A). 11. T rive
assenbl 5 o%oew&%%; 1%T@ﬁa@%ﬁw%%mwﬁﬁ?t@m%%t F%Q?dtm ©raPPse e8lpl ed
to the fi rﬁésmgﬁt (50A) and the drive assenbly is configured for converting

axi al novenent of the second part (50B) with respect to the first part
(508) i nto- wWheotsetiimntie dasss e pisddn tdok(Z0) s totpl@dt in @5i08) rotatidnal dgpetan t o

e o g &b b Py e A PS5 e B IS | ane o
the rotati gegbndRithsha direBEoPinsthdBsp&et t6 298 hbilisih§§16ARCPOB, 10C) and the
drive member (30);
- the drive member (30) interacts with the piston rod (20) to convert proximal axial
20 movement of the drive member (30) with respect to the housing (10A, 10B, 10C)
into rotational movement of the piston rod (20) in the first rotational direction
towards the second angular position against the resilient bias; and
- the rotational bias member (50) interacts with the piston rod (20) such that the
piston rod (20) is rotated in the second rotational direction towards the first angular
25 position with respect to the drive member (30) and the housing (10A, 10B, 10C) by

means of the resilient bias.

2. The drive assembly of claim 1, wherein, for dispensing the set dose,
- the drive member (30) is distally displaceable with respect to the housing (10A,
30 10B, 10C) from the dose set position towards the rest position; and
- the drive member (30) interacts with the piston rod (20) to displace the piston rod
(20) distally with respect to the housing (10A, 10B, 10C).



20rotational direction. 13. A piston rod (20) for a drug delivery device,
the piston rod (20) having a proximal end (200P), a distal end (200D) and a
mai n | ongvoudimab2iaxi s ext endi ng bet weéh the proxi nal emrdT(E20@B)cans t he
di stal end (200D), wherein the piston rod (20) 25conprises at |east one
first ratchet pocket (210) with a proximal side wall (2120) and a di st al

si de wd.l (I'Eémbvevdﬂsemtﬂy(bfitlbyn @emihareintthe pistors tod @) tednlyekalty dizdlageduch
that the first ratchet E 210) tapers in a first angular direction
with respe&'t””f‘%dﬂsrp@”éﬂgso 99@ €The piston rod (20) of claim 13, wherein
the piston rod (20) conprises a first axially extending protrusion (230),
the first axially extending protrusion (230) defining a channel (240) in
cooper &t i o haidrivetdssefibliy of one ohite preckding(Adit)s, whieréintthe pistos rod &@Hets

t (21Q) f t h h I 40) . . ,
D054 03951 978N TeRBt BRBESH ¢22QkancrFE R SonT Piak momPes 5% s capfigirefns 13
or 14, whersiftera&ing witlthd Rl 6?€thr¢élfmfdké%3(2@2 k&@éc@ﬁ%aﬁﬂéﬁﬁ@ aRleghet
pocket (220) angularly offset fromthe first chet poc 8210 t he

second rat eeMrIBIcdthe RBMN Fd/(289 vathresre P tbe@@umgl(mmi ).a di st al
side wall (2210) which axially delimt the second ratchet pocket (220) such
that the second ratchet (220) pocket tapers in a second angul ar direction

wi t h respeThetdrivelsssaXitsy of bee detwcreaBdingatiaitis, @gigrein theiro@tiopglasiage to
the first angular direction. The piston rod (20) of claim 15 wherein the

pi $0on r od METOPErER S Wiatahieswitn resnget 1 the housiai( 1A pYA8R. r188)on (260), the

second axially extending protrusion (260) defining a channel (270) in
cooperation with the second ratchet pocket (220), with the second ratchet
pocket & 220hefdrivei asgemiddyibfelaoh Mecélanwebn(s%ﬁm)g théluospl tHeomtatamhal BAs of

f cl ] ket . wh i
the seconamerRsido) eus TRAUSONoMAPR) iy fid BRGOBE FEOPNEIT 1 T st
ratchet pogieds rddid) rothies t%%strr%flatb%%) dﬁ’éct%earﬁf tHel S5t rbd (99 ?o?lows

wher ei n, as seen |$1?B lan view onto the piston rod (20) antg%the i
rafibhet pothetota ) blashmemwaﬁopndbemmnq ZGIaﬂganaifdntelttaom iwhen that chet

ket (21 bst anti,al | d to,t th I
S de vl | (F290751575% B PerbO] GUBRE, M ok REeO R RISt B Iotkd w t b r espect
to the axis. Use of a spring (80) in a drug delivery device, the drug

del i very device conprising - a housing (10A, 10B, 100) having a proxi nal
end (100P) Taﬁdjryecﬁ%ﬁmb|§éﬁij|@m@D)Nher%!ncwh@ﬂ|ddﬁj1@n(31n§)) hezﬁ%ﬁ@ﬁ@n’fh€n§tobe| ng

i spl aci ng OR2EELAS Y BB shErbug BB rib el % i MageRires Sk K
di gpensi ngnvépsent ciiite pRteh fot(208 izera t(oBélt)orfaq)rndv@haéntrwtﬁé\ﬁ)ta!@ialrbuasnd
(20) in a first rotational direction with respect to the housing (10A 10B,

100) when S@mberg(S0né Westist ipialianah dtrﬁét'%Withée%m t¢ the,gistpn rod and the
housing (10A, 10B, 10C) against the resilient bias.

8. The drive assembly of claims 4 and 7, wherein, when dispensing the set dose, the
25 rotational bias member (50) is rotated in the first rotational direction by means of
interaction with the piston rod (50) for disengaging with one of the ratchet pockets
(220) and, subsequent to the rotation in the first rotational direction, the rotational
bias member (50) is rotated in the second rotational direction with respect to the
housing (10A, 10B, 10C) and the piston rod (20) by means of the resilient bias for
30 engaging another one of the ratchet pockets (220).

9. The drive assembly of one of claims 5 to 8, further comprising a spring (80) for
generating the resilient bias, wherein the drive assembly is operable to elastically
deform the spring (80) for increasing the resilient bias when the rotational bias



for storing energy for driving a rotation of the piston rod (20) in a
second rotational direction with respect to the housing (10A, 10B, 100) by
i nt er act iwg 20itd3otihe pi ston rod (20) f68 biasing the pi sromee@d/o6209 in the
second rotational direction W) 2011/03921780PCT/ EP2010/ 064408 duri ng
setting of the dose and - for storing energy for driving an axi al

di spl acenenmterhbber (589l isciataterie ssaifist obtatibmal@irgiction moth redpectdo thédopsisigon
(77) by intﬁd{gc{d@g]rog)ih the piston rod (20) for biasing the piston rod
(20) in an (H34al O ion after dispensing of the dose. 20. The use of
claim19 in a drug delivery device additionally conprising a rotatable stop
menber (50) for bl ocking proxinmal axial novenent of the piston rod (20),
wher ei 1 hdhsmirivecassgo)bly of ddiin O, winakéin used for interacting with the stop

rener (50) fOr Lestlbont ot BatbanLLS LIRS wHiE)s balRcRES UM
respect to the housing and a second part (50B) which is axially displaceable with
respect to the housing, and
- the rotational bias member (50) is operable to elastically deform the spring (80)
by means of axially displacing the second part (50B) with respect to the first part

10 (50A).

11. The drive assembly of claim 10, wherein the second part (50B) is rotationally
coupled to the first part (50A) and the drive assembly is configured for converting
axial movement of the second part (50B) with respect to the first part (50A) into

15 rotational movement of the first part (50A) with respect to the housing (10A, 10B,
10C).

12. The drive assembly of one of the preceding claims, wherein the drive member (30)
limits the angular range of the rotational motion of the piston rod (20) in the second
20 rotational direction.

13. A piston rod (20) for a drug delivery device, the piston rod (20) having a proximal
end (200P), a distal end (200D) and a main longitudinal axis extending between
the proximal end (200P) and the distal end (200D), wherein the piston rod (20)

25 comprises at least one first ratchet pocket (210) with a proximal side wall (2120)
and a distal side wall (2110) which axially delimit the first ratchet pocket (210) such
that the first ratchet pocket (210) tapers in a first angular direction with respect to
the axis.

30 14. The piston rod (20) of claim 13, wherein the piston rod (20) comprises a first axially
extending protrusion (230), the first axially extending protrusion (230) defining a
channel (240) in cooperation with the first ratchet pocket (210), with the first ratchet
pocket (210) forming a bulge of the channel (240).
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The piston rod (20) of one of claims 13 or 14, wherein the piston rod (20)
comprises at least one second ratchet pocket (220) angularly offset from the first
ratchet pocket (210), the second ratchet pocket (220) having a proximal side wall
(2220) and a distal side wall (2210) which axially delimit the second ratchet pocket
(220) such that the second ratchet (220) pocket tapers in a second angular
direction with respect to the axis, the second angular direction being opposite to

the first angular direction.

The piston rod (20) of claim 15, wherein the piston rod (20) comprises a second
axially extending protrusion (260), the second axially extending protrusion (260)
defining a channel (270) in cooperation with the second ratchet pocket (220), with
the second ratchet pocket (220) forming a bulge of the channel (270).

The piston rod (20) of one of claims 15 or 16, comprising two first ratchet pockets
(210), wherein the second ratchet pocket (220) is axially arranged between the two
first ratchet pockets (210).

The piston rod (20) of one of claims 13 to 17, wherein, as seen in plan view onto
the piston rod (20) and the first ratchet pocket (210), the distal side wall (2110) of
the first ratchet pocket (210) is substantially perpendicular to the axis and the
proximal side wall (2120) of the first ratchet pocket (210) is inclined with respect to

the axis.

Use of a spring (80) in a drug delivery device, the drug delivery device comprising
- a housing (10A, 10B, 10C) having a proximal end (100P) and a distal end (100D),
- a cartridge (75), a piston (77) being retained within the cartridge (75),

- a piston rod (20) for distally displacing the piston (77) with respect to the cartridge
(75) for dispensing a dose, and

- a drive member (30) for rotating the piston rod (20) in a first rotational direction
with respect to the housing (10A, 10B, 10C) when setting the dose,

wherein the spring (80) is used

- for storing energy for driving a rotation of the piston rod (20) in a second
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



20.

WO 2011/039217 80 PCT/EP2010/064408

during setting of the dose and

- 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 an axial direction after dispensing of the dose.

The use of claim 19 in a drug delivery device additionally comprising a rotatable
stop member (50) for blocking proximal axial movement of the piston rod (20),
wherein the spring (80) is additionally used for interacting with the stop member

(50) for resiliently biasing the stop member (50) in the second rotational direction.



