Drive assembly, piston rod, drug delivery device, and use of a spring Summary of Invention In a first
aspect, there is provided a resettable drive assembly for a drug delivery device comprising a housing
having a proximal end and a distal end; a piston rod being rotatable with respect to the housing and
being axially displaceable with respect to the houging between a proximal start position and a distal
end position; a drive member for distally displacing the piston rod towards the end position when
dispensing a dose; and a stop member; wherein the drive assembly is configured such that the drive
member is operable to interact with the piston rod for forming an unlockable first interlock, the first
interlopk; ReingAReIBRISR.Blari. RIgXImAlmveme pt.Qfthe,Rigion rod with respect to the drive
member; the stop member is operable to interact with the piston rod for foi ruing an unlockable second
interlock, the second interlock being operable to block proximal movement of the piston rod with
respe&uiarthe hﬁh@bﬁgé,owhen the drive assembly is in a drive mode, the first and second interlocks are
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one aspect, a piston rod is provided for. The piston rod may be flexible or not. It may be a simple rod,
a lead RS, %%%Reﬁﬁ]dfﬁmﬁﬁfgﬁ&&ﬂeﬁ%ﬂm%@ﬁ%@rﬁhﬁ%ﬁw@%?ﬁﬁ%%ﬁ breaEiave a
circulanreagagsmeinculdr thedsssSectomainnalibaniide bikany huitablenmaterial 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.
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 direction is subsequently denoted as an axial row of
ratchet pockets. Ib 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. 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 2011/039216PCT/EP2010/064407 2 The first ratchet pocket is, in particular, configured for
interacting with a pawl element which is rotatable around the longitudinal axis. Preferably, a distance
between the longitudinal axis and the pawl element is fixed or essentially fixed in this embodiment.
SPreferably, the piston rod comprises one or morg fows of first ratchet pockets. The respective row
may be oriented axially, in particular extend in an axial or at least substantially axial direction. .
Accordihg t85} feRetofieradp @EeViderh e sticcrlsaiver s it dset isblk dreaidivien stesice. i &re axially

spaceddpary ftenveachpitier 1QMesasdingitg atjeashenendspert thepistonsqskeampisesa/first
protrusion.. The first protrusion may. extend axially gr at least substantially axjally. The first protrusion
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Preferably. the piston rod comprises one of more fows of second ratehat peaKaE: HW@E%%%}\@ row

may béitEretidisibpciiedbedingsieeone tspedonaxidly succetsiveisetondoratohebpdokbisiofat least
one rowAfeAniaives RAGe hAPAILIIAM 8RCRNALen unlocking the interlock.

Description
The present disclosure relates to a piston rod, a drive assembly, a drug delivery device, and to the use of a

spring.

EP 1923083 A1 discloses drive mechanisms for use in drug delivery devices.

It is an object of the present disciosure to provide for a novel piston rod, drive assembly,
drug delivery device, and/or use of a spring.

According to at least one aspect, a piston rod is provided for. The piston rod may be
flexibie or not. It may be a simple rod, a lead screw, a rack and pinion system, a worm
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 & proximal
end, a distal end, and a main longitudinal axis extending between the proximal end and
the distal end.

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

direction is subsequently denoted as an axial row of ratchet pockets,



30 According to at least one aspect, the second ratchet pocket is axially offset from the first ratchet
pocket. In particular first ratchet pockets and second ratchet pockets are axially staggered such that
one, in particular one and only one, second ratchet pocket is axially arranged between each pair of
directly axially successive first ratchet pockets. WO 2011/039216PCT/EP2010/064407 According to at
least one aspect, the piston rod has a ridge. The ridge may be oriented axially. The ridge may
comprise a first set of indentations representing the row or one of the rows of first ratchet pockets. The
ridge may comprise a second set of indentations 5 representing the row or one of the rows of second

ratchet pdekersiing toriirepsd enécapaniccashaeiane! prtsat ie@esnipased alsiesi@protrusion. The
second PRIHRIN B RHGIAR AR ISR HbsEaiaANAl eaRRORRAe(on may

defineac in cooperation with the second ratchet pocket or in 10 cooperation with the row or
one of th@PetRiDRER 6oRHaRN & biRaRinthw it coRdipic AsRREERIe R @FaBTIge of the
channel. According to at least one aspect, the first and second protrusions are comprised by one
continuous web on the Piston rod. Similar %) the first&ﬁtchet pocketg), the se(g)n(g %ﬁ%ﬁt pocket(s)
may be cORRGIHES (G A3FARBRRFRAGH 4 H6RRP B4R SRIARSRCT AL RAhaPpAlR'E t may be
rotatable geusthitta Bpeikigisiadiaxis:of she pisisralatidwaiarmicslprothedusiesnzivahel gment is
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the rows ORI AL DI T L e e A LH oy e Sey e e e
second rdidiesmbek giscRétéagitanimebricgt ermAar aitalifi@oalitnoesrepisoinmionghediee@rds.
protrusion may extend along a plurality, preferably all second ratchet pockets of the respective row.
Each of the proximal sidewall and the distal sidewall of a respective first ratchet pocket may, for
example, extend in the first angular direction from a respective first edge to a 25 respective second
edge. Similarly, each of the proximal sidewall and the distal sidewall of a respective second ratchet
pocket may, for example, extend in the second angular direction from a respective first edge to a
respective second edge. The distance between the first edge of the proximal sidewall and the first
edge of the 30 distal sidewall may be greater than the distance between the second edge of the
proximal sidewall and the second edge of the distal sidewall. According to at least one aspect, the
second edge of the proximal sidewall and the second edge of the distal sidewall may coincide such
that they, in particular, form a common edge of the pocket.



WO 2011/039216PCT/EP2010/064407 4 The first and/or second edges of the proximal and/or distal
sidewalls extend, for example, radially with respect to the longitudinal axis. According to at least one

aspect, the second edge of the proximal sidewall is arranged 5closer to t ,F he piston rod
than the first‘%%é%”dﬁ#é(‘proximal sidewall. The figst and the second edgle% % @%@E@gﬁ%{’éewall may be
arranged at the same distance from the proximal end of the piston rod, for example. The first and

second enpigeofitiie slighat sislewsalsmay alipmiativednhiguesthfg et etadifey evitrdisawesidroantthe
proximal end, Far example, the second edge af the distal sidewall is arranged. closer ta the 10proximal
end of the‘?ﬂ%?grf%‘atﬁ%%i %@é?ﬁ@?i%@iOBP?H@&%T&’%%E’ r atﬁr %%’S ?n(%? %g%%dsg&zezegc?a?for locking
the pawl elengiotlindhexiz strrattlectpeickiereth isidhestalvilys dotiahkafingl intée afimpdinzgnéast one
aspect, the proximal sidewall of the first ratchet pocket is 15inclined with respect to the longitudinal

axis of the piston rod as seen in plan view onto the piston rod and the first ratchet pocket. In particular,
an indiinatfretengteyofhaeistorird erntist rie gremepwmatdishalraabrosigls-oftfie distal

sidewall. The distalsideal MaYsfRxRmpia et RubstRAENY PesRendisdiasmdsstespect to the

longitudinal aXis. In particular, the first edge of the distal sidewall and the second edge 200f the distal

sidewall af-Bsianialpaedal Aaatieen\SaerBtade B '8 FRNS AeeHca N BHEGFSEEJESDS the

proximal sidewall sewkiie seanedsedar ebinararaxianglspdevdipaedeseingbn atfieast 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
reset{gble Ativerapremlalyisasy drayespelty thmpttoande cesgrrisesle first protrusion. The first

protrusion may extend axially or at least substantially axially. The first protrusion may
define a channel in cooperation with the first ratchet pocket, and, in particular, in
cooperation with the row or one of the rows of first ratchet pockets. The first ratchet
pocket(s) may form a bulge of the channel. The channel is preferably configured such

15  that the paw! element is movable from one first raichet pocket of the row to a
subsequent first ratchet pocket of the axial row through the channel. The channel may
extend axially or at least substantially axially along the piston rod. The first protrusion
may extend along a pluraiity, preferably atong all, first ratchet pockets of the respective
row.

20
According to at least one aspect, the piston rod comprises at least one second ratchet
pocket. The second ratchet pocket is preferably angularly offset from the first ratchet
pocket. The second ratchet pocket has a proximal sidewall and a distal sidewall which
delimit the second ratchet pocket axiaily 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.



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

displaceabletH 1 &8p¥Ef to the housing. For example, it may be axially dipi4eEaHIeHH
2011/039216PCT/EP2010/064407 5 with respectto the housing between a proximal start position and
a distal end position. According to at least one aspect, the piston rod is also rotatable with respect to
the housing. In particular, it is rotatable with respect to the housing between a first angular position and

a second N BHepSERIBIFTPESE HiR/B'SELIRRINES BditiiureRssEden hay R RIS range
of motion efdBmPstRIVIREh MApcheutacBelwrRéhefirmiangiseecag@pgntaigpsiionsoislasstthan
3600, particularly preferably it is 900 or less. According to at least one aspect, the drive assembly
comprises BRI ROATELF THE Ao s A RaTeesatll SR A crespect to
the hdusing:fGamdrgnitie respecote thietipéstowsard .sEherdfiveameimbekeimy be axially displaceable
with respect to the housing and rotationally locked with respect to the housing. According to at least

one aspect, the drive member comprises a sleeve. A sleeve which has, in particular, a small axial
dimensionAstayding tbatieastarnasapest. iFemistame, apepses A aertdPECHGEOBleER. The

piston rod é‘é%%r?d‘%%@f&k‘%i@ﬁéﬁﬁvﬁx%ﬁﬂﬁ%fﬁ’é&%t e siivaanembssys panligusee for distally

displacing the piston rod towards the distal end position, in particular for dispensing a dose. According
5

to at least BFRITHSREC@YLEFi08 AehapBeLrReRREERIPLWItR e SRCRNGARFREL RO RA Y& row or one

of the gows6bfieshipichahppekesw of breoristae redsRieiembly ratcpsppeiivetatThelesaent of the drive

member is assigned to each of '[(I’Sl()-l‘ é%vl\gFQOf first ratchet go&kets f 20the piston rod.

ratchet pocket(s) form e of the chann ccording fo at least one aspect, the

first and second protrusions are comprised by one continuous web on the piston rod.

Similar to the first ratchet pocket(s), the second ratchet pocket(s) may be configured for

15 interacting with a further pawl element. The further pawl element may be rotatable
around the longitudinal axis of the piston rod. In particular, the further pawl element is
movable from one second ratchet pocket to a subsequent second ratchet pocket of the
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 proximai 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 exampie, exiend in the second angular

direction from a respective first edge {o a respective second edge.

The distance between the first edge of the proximat 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 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 mM’é&ﬁﬁﬂﬂred such that the reset ryember is operable to rétal e GG E 7ssembly in
the reset mode when it is engaged with the housing. According to at least one aspect, the drive

assembly qe@prisama/detreablednesbehSprokendetarliab@sneaibenaigyheeaanigured for being
detachably connected to the Bgusin% The de%acha&g(ﬁnlgember may be one of a cartridge and a

cartridge NOM@EP PnEPCiRN YL FRRP 8H%H§% S H&Biston 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. WO 2011/039216PCT/EP2U10/064407 6 According to jye
assembly cXc\)ér%%ﬁ%«]é%tg ﬁé ﬁsgﬁgraégenggr{: .e‘r%eecﬁt% f?%ér%?%]%rﬁerﬁ@;)g %%‘?:’%‘ﬁﬁ%@f é%at/he reset
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east one aspect, t

According to at e first diverter element is a first ramp which may, for example, be

comprised I Toliifadl Byraap HERAI BIDPthEcdefat KABIBRISe nhbe fibTH 1SR RSt ShemBENe he
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en

or formed by a proximal of the detachable member or the reset member. The first l;%renp and, if

applicable S SQESHETRRp BEIPAANR SFRRILT SRPARIFEWRLS FRANAFDAIAREIAP Witen both of the
first regnp anrekiheabecod fanpstse eanthrseddfrthedgeaimambiismbsitavadiathabbeyrimmber, the

proximal ena 15 of the first ramp may be connected to the proximal end of the second ramp.. According
to at least 8 %aggfr%%?,ut% BL?\EEQ S%Y%Bﬁwigr%g}%%sfnaéﬁc?tﬁﬁ%nr T???aez Wén%gﬁnﬁgksﬁ%%&iment,
the rotatiorad biasplember comprises a sleeve. The piston rod may extend through the sleeve.
According to at least one aspect, the 20rotational 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 onécapreingtiteaidead saleored eebriniep i sidavpdwl defisit aiehstaraetitlysvith the row
or ongsof the TRws RiiReeepddalehnt RRFEISRLiPistan Bl olr ablea aspRsiivRRaymslement is
assigned to each of the rows of second ratchet pockets of 25the piston rod.
the piston rod and the first 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 & distal end.

According to at ieast one aspect, the drive agsembly comprises a piston rod, for
example a piston rod of the type described above. The piston rod may be axially
displaceabie with respect to the housing. For example, it may be axially displaceable



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 30transfer the res zgpzt??b%sﬁ ‘ggperated by the
ﬁ?rg}e? g to atlea

il
resilient me %’m&zbﬁston rod via the rotational bias member. According st one aspect,

one end of the resilient member may be firmly connected, in particular fixed, to the rotational bias
member. AGEPFEENEER Bl 1easboBmGSReNE iHthexiend sththeassitieatnmardlztaireay peditonly
connected, in particular fixed, to the reset member or the hausing. .

2011/039ﬁ @f?ﬁ@@i@@%ﬁ% aﬁﬁ%@o%%ﬁ nf,?gogtr gé? é]ﬁé) 5‘2@&%%%'%{338%% E’lzggemember has
a first partiangiageeopst-partkarT tedirstatabtasyiior esasgils thadiyusiogdebivteres fiest 2ogb@housing.
The second part is, for example, axially displace ith, re = ' - ousing.
The secordd ggi nméany 5670 gﬁc&n%f %%L%?eﬁg‘tﬁ?%%%%’rﬁﬁ%%%ﬁ%@gﬁ%%%ﬂay be
rotatichallplutkisiiith eexpiet tange ¢ siqion aHbalpigoasssmiblpatisuias Behfigerddgditonverting

axial movemantabhe seaand RRTN [eRRRCHA A8 dshaR iRy BratiaslmoxasDer; fidbe first

part - and, In particular, ot the second part - with respect to the housing. 10 According to at least one
aspect, the drive assembly comprises a stop member. The stop member may be configured for

interacting AR 18 Pistanicediiondlasking prdmal axiliyenraptiobiedistomensbefiiTrespect to
the housing. The stop member may be axial% locked with re@gect o the housiqggl%\ccording to one

aspect, th&9¥SREMBEMEN BREXIRINAGA (Bt RISIEEH W ORI ALERRYS another
aspegt thexstpermemhssgsdaiatablpivih respEnttarie ieusiieg Tdetetatisihatisipaoeetiber may be

rod fo bio AR BB SR AT aVer ARy SRS PR A T casroey OB U e piston rod
via the pavicelemieqt(s)aR@ st covdiasperhitteadtioh aspest canipiise hvalppdeviceleepeovitied for.
The drug has, in particular, a small axial dimension, may also be denoted as a ring. For example,

the drive member is a drive sleeve. The piston rod may extend through the sleeve.

15  Preferably, the drive member is configured for distally displacing the piston rod towards

the distal end position, in particular for dispensing a dose. According to at least one

aspect, the drive member comprises a paw! element for interacting with the row or one

of the rows of first ratchet pockets of the piston rod. Preferably, a respective pawl

element of the drive member is assigned to each of the rows of first raichet 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 cariridge.



delivery device may comprise the drive assembly, in particular the resettable drive assembly.
25According to at least one aspect, the drive assembly is configured such that, for setting a dose, the
drive member is f})roxmally displaceable with respect to the housing and,}preferab%gxét‘p, respect to

the piston rod 9 ﬁHPﬁ%%h%r from a rest position toa dose set position. For iTs%lej‘rj‘]Us]ing 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 ?i%tfll%with res eé‘ﬁ{to the E‘O%Sinﬁf ,tb\@/:%r ti:}ng(_‘\&(a)matrl}?ast one
aspect, thé GRS S P8 ARP LN FREStalX Uﬁn@sa?fﬁ RGBT fola. When the piston rod is
only axiallyrdéspieceideitds scpasht ubary et cotateidel mnthemdsedimemtyehgh@/detachable
2011103924 ELCTIEPROBIORHIOTS niocindsplosec il ikiaseegl g agotational bias

member wrﬁgn ISpensing 5e. Accorting to at least one aspect, when setting the dose, the
pistonfrod fearatatedhin detisaidatmmbairetiitnwisings peay @b daet singeand diveseicular, the
drive memg%h%%g_, subsequent to the rotation in the first rotational direction, the piston rod is rotated in
a second rotational direction with respect to the housing and, in particular, the drive member. The first

rotational direction may in particular coincide with the first angular direction in which the first ratchet

pocket of the igip IBhiapsss olibthipeasendmsiRaesasdeationd direstiempanreinaisls with the
second angular direction in which the second ratchet pocket oftt e istorbr (ﬂ tgﬁ??r% '?"C??hding to at
least one &35E%!¢hBYIRCRIRNSRDAF IRTEISLEXAR" S8l Qe ?% ¥ HVement of the

drivermemkgeitaresse THe sbedmusig inte dbretahamg| foroxeamenie o ¢hee qestmm magiip wiedirst

rotational direction with respect to the. housing and, in particular, with r C lljl r'vrﬁ%%r@per. The
rotational rﬁ‘@)’eﬁéﬁf‘@?@g P SURRE R ‘#\%r ot fota \r/oanglrﬁ)l(riﬁ: fo%ﬁtrange{ﬁﬁg éér%évgrﬁént towards the
second or the reset member. The first ramp and, if applicable, the second ramp each have a

proximal end and a distal end. In particuiar when both of the first ramp and the second

ramp are comprised by the reset member or the detachable member, the proximal end

15  of the first ramp may be connected to the proximal end of the second ramp.

According to at least one aspect, the drive assembly comprises a rotational bias
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
ieast one aspect, the rotational bias member comprises a paw! element for interacting
with the row or one of the rows of second ratchet pockets of the piston rod. Preferably, a
respective paw! element is assigned to each of the rows of second raichet 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
connecied, in particular fixed, to the reset member or the housing.



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 tof{RSHHYAHBAGI movement of the pistop rod by means of interd &0l &t BAE 4Pt 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, therﬁl?WI elemt?nt of ta%ﬁgve member may

disengage FERANS fRsttrGamlRRR AREERY MEBARLHPIRL HARAIE MR SIAR At BRNREE PHthiston rod and
the drive ragapRr paRUShENBrsoisdion akglexehibi|eiatity dckovantbnteptt pisterhmasingy be

determined by an angular 30extension of the first ratchet pocket, Accordj : spect, the
rotational g}%%?ﬁ& e‘?%d@’i 6?&‘&%& tﬁ)gaél%t%*ﬁ;?%}g esa&?ﬁ %ﬁé& {ﬁg’%efgﬁﬁ %r%%a%&%%rt%%ﬁfthe
secongl rotaticmalgiirgclibe siecpadiparhnzy e avs idnadyresilipeddiad a fisstorition oRtHelAston rod in

e secong, Q2 CASZA0BC LIERARANNGANY A rolalone digeipaiyirasgeshia e crve

member an asing m e a rotation towards the first angular position. In one embodiment, the

angular rangecofhlyeneiationeniigiied Eterpietingediah thevestoMPfdhaisperrBatioNithay be
limited by the driye pember piHAI GYlatidhs dbirmembeimiarensafiithatr aiasismalishedpiston Srod

in the second rotational direction when a first ratchet pocket of the piston rod is in full engagement with
the respeciifeSsaN € RARenEh fifsRRRIdMBAMBRYSRECording to at least one aspect, when setting the
dosey ghe rotational bias member follows the piston rod in the first rotational direction - in particular by
means of 10mechanical interaction betwee t?:{eripiston ro?%lan the rotationatl bias m mrbqrh- when the

piston rod PSEREUNA HAEHIREFHRMOANP Hie LR ATNF FRRRORY, REFIETD A B HERDer follows the
piston rod gichenBirabentaiinnsd diseGiareddaimistdhectiesilieith biaspisiororlingtdlatkiagpomdnagbect, the
o A A A e s e sl s
bias memtmxipijhienkie witatiesrétits ehhsingrdesdrding eepn@spetiolNs PECHSHDERdS
rotatipgial g [BRANY T8 A RIGHA: 181RHE bR 3eRend- iR al e tepdy abeef the
member is rotatable with respect to the housing. The rotational bias member may be
formed by the stop member. In particular, the stop member may be operable to interact
with the piston rod for blocking proximal axial movement of the piston rod by means of
interacting with the piston rod via the pawl element(s).
20
According to at ieast 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 distaily 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



For example, during setting the dose, rotational movement of the rotational bias 20member 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. ThEE WEERIRY piston rod is rotated in the first rotational directif {ERTAY CAHY the rotational
bias member with it in the first angular direction whereas, in particular, the resilient bias tends to rotate

the 25rotagpgh P&ﬁi@lﬁ&?ﬁﬁ!&& theaRcend rekienal tiersiafoAnosidinadmipélenssone aspect, when
e

dispensing the set dose, piston rod interacts with the rotational bias member to transform a distal

movemenERERSHGEIEERBfto a rotational movement of the rotational bias member, in particular

against the resilient 30bias. The distal movement of the piston rod may be transformed into a rotational

movement, of the rotational bias member in the first rotational diregction with r%specttt the piston rod
Jaalen 5 B g

and, in pafteeREYINHdna OGS P ER0 XA 0T REGENSES & feast one
asped, th.eir@timafxsmhblgeigﬁiopw@blm&meﬂﬁﬁﬂ_@hﬁ%de@smahé, ﬁesﬂﬁtﬁngrﬂ@r&ﬁﬁtg&Bﬁg the
e honrandaehdbe aiRlenal R BIEMARE hLelatafiana festin MeRROImaa0 Wihdaspect ©
the housing. According to at least one aspect, the drive assembly Is configured for elastically

deforming atsecositientBiorahbiseaioanyihaitprropiacing wessipasie BRastisiiae taaifeMEmember
with respegt 0, 6achRENGIAGERIGHY 4R ABATH AP T aRechidhedpiatenpikine membriiseperable to

elastically deform the resilient member, in particular to compress the resilient member in an axial

10directiofi@gHiasy imuhich dradishyalrdhprr) et OBsariatpa sk @REFS AR $758 Hber with

respegt to $aeditgt-eaticiaheiratatianabissimrphan Asesdivgdiasileasiangiosneathitetdeve
member is operable to interact wi%/h thg}riston%r(? for forming a first interlock. The first interlock may be

operable tSHIBER YRR Fhel AR O RRSFrod with respect to the drive member. According

to at least one gspect, the dr_ive member is goupleable tq the piston rod by means of.the first interlock
e B RS TR N R el edepnng s
may be condiguegdsudmehancvepagtitafdhe/bgre member with respect to the housing into
15  rotational movement of the piston rod in the first rotational direction with respect to the
housing and, in particular, with respect to the drive member. The rotational movement of
the piston rod in the first rotational direction may be a movement towards the second
angular position. In particular, the piston rod is moved in the first rotational direction
towards the second angular position against the resilient bias, which is in particular

20 transferred to the piston rod by the rotational bias member.

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

According fo 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



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 formiMdYde8kdnterlock. The second interlock may, in particulaP DT EFEUERS block
proximal movement of the piston rod with respectto the housing. The second interlock prevents the

piston rod fomJnaViRG RISXMEYespes feaifv e arpematdinestioningradeten toepision rod,

for example by the drive member during setting the dose. 30 For examéPIe, proximgl axial movement of

the piston 1A thes st eRaHERARIRG i bRSEET BYIResEERARILTB IR B ENS of interaction of
the piston regwyHatheosiapsNeRmbeiter fod etakoneaddriasensiober diediorronapbatiiedsiddne row of
ratchet pockets, in particular second ratchet packets, of the piston rod.. WO , .. .
20111039E’i%ﬁ”é‘?/ﬁlﬁfgi%!ibﬁﬂ@‘?‘ﬂﬁf&%e&ﬁﬁ %égihg"agf %‘ﬁee”ass%%q? HRELen O InERIsaNis
operable teoprevend peosimdabiatveaheirecfititevdistoa fost t@ttteeppoxikelodtine pisttiorodianting, for
example, f the distal en iti d';!;%g Eo ABRGS ial range of motion of the
5 drive me@g]grngﬁﬁ]epéagrge@tﬁoqﬁ%ep% us%(rt?ggl |mltg%%%@f§t?zlg{?%roxima grmg\?)éeﬂinent of the piston rod
with respect to the housing from the distal end position to the proximal start position is prevented by

the first Int2g6H L RBTICMIAS B RoaBsatam i af gl i8R o adieGrmasahiBine housing

10 The term "to k proximal movement" shall preferably denote a configuration where the piston rod

has a plurditipwsdRrRmsRIcced b et pialiRiial dHerting raMPRICHIAEHISRANFRS cannot be

moveg in thepraxieifisesiamanasen mobibp itgdasenenetatisiciasospestivelywtdhepiston
rod is in an axial position which is between two subsequent block positions, the rerc,gective interlock

may allow PRIQMACFRIEAN NS BFShP LR SHRE Y HRARIGHEhJaf SR A ar AR T irst
and/or secfyndinierio ghsroayditifeisigned rotatiaiahei-dikéolasiminstrihmrésiiemtiyancbosoaitge pawl

I ts of the dri b th tati Ne) tj i f
ratchet podR AL SOLBPE ARG, TS g e b o e Ry e casRea o ©
pockets arolahendrinieemiertiisesésauhfiptateh fb dirvetiactiiy pAthakierby oer BENRIBIISFOr blocking

proxifal MAKERHLARGRITAR BALARLLEERBTHE e BRUPURR RSN CRIAGHE AaRstepne

aspect, the drive member comprises a pawl element which is configured for engaging with one ratchet

pocket. In b eneHIRRRIONIER Y herracEnd seicsianalrBstieneig irlalipR EP G LREFIPRMVER s the
longitudinahaisof thequston iR Jacanathanemapdireenbnby rawsas Erenetageketsigsa row of first

ratchet pockets, the first ratchet pockets tapering in the first angular direction, as described above.
For example, during setling 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  bias. 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.



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. é}s}o g)(ﬁogd%t}gured for
interacting with? A0 4&H#8nal 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 angutdi§t3 Gl 16830236 BSTEE PRR1GIAS 445 disegiirabrstdesesientpbiefemAccording
to at least gne aspect, the rotational bias.member apd/of the stop member.comprises a pawl element
which is cc’i%ﬂéﬁ? & % ﬁr%ﬁrdﬂ%r%ﬁwg gf%lﬁ%?’ %r&ﬁ%@s E\ﬁvké()(}or{] n"é’ %‘8? %l';%sE %queﬁs%%c‘:i when
dispensingdhesttrdipssiithtestthtioalad ikaton emtber speatdie thism he dingt. istabotiafidredtieasby means
of interaction with the pistan rod., i icul [ ili ' -rrrnﬁ‘w 0&%@ Iggﬁls member
may be rotated i ﬁ?g |r§t8}8¥§%%%% c#o%@%%%n%gdgﬁ%lﬁ%%@% ratchet poc léts, in particular
one obthe secobrl RptcMaUtkeispiECiFg henamphsithertistal HedasibeehiepmbetiEihisasnesd is
converted o therotational movement of the rotational bias member by means of interaction of one
second ratchet pocket of the piston rod with the respective pawl element of the rotational bias
member. When the piston rod moves distally with respect to the rotational bias member and 15rotates

the rotationglbiaggemnesitbadispetatinsabiirsinmiuihespeeisoiednysing astang piston
rod, the pawl element of the rotati%nal bias member ma disenzl%%e frgi%#he second ratche%Pocket by

means of (FEPEBNE IHNEN SR PERISPRIEHEL R GIR& O ERONEF BISWEHHEF FHEls, the
rotatith angilectidhes gtasipnalane o menl plitbsidotagitnakbamthparbef imaydietideteioned by an

angular extension of .20 the second ratchet poc t.f f to rotation in the first rotational
direction, e %$§ ioh [)E?gger%te%%%ﬁﬁ%t agrpr%%:g&]g #\gﬁ?ﬁ é@@@% ro?g %‘Frl'lal direction with respect to
the housing and the piston rod. The rotational bias member may be rotated in the second rotational

direction 2R ARSHEB YR At epilanh iR b S RBPIESMBIARAIdNRIRGHEN WD the

resilient member. I particu rotational bias member may be rotated in the second rotational

direction foreiagagrRhipafustnigon&ret thetatndiolistisianeriiitakbe PR aRIeJAPIEKNet pockets.
30In pae epbAAiNSHEES SNB1 B PRAS OIS/ elatispatnwtian divdengiaianaldeagling to at

least one aspect, the drive member is coupleable to the piston rod by means of the first
interlock such that the drive member is operable to displace the piston rod distally for
dispensing a dose. In particuiar, the first interiock represents a clutch between the
piston rod and the drive member which may be configured such that, in particular when

20 the drive assembiy 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 interiock. 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
proximaily 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 ieast one row of ratchet pockets,
in particular second ratchet pockets, of the piston rod.



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 m i

aetion wi 11039218 Mihe sepnd rotational
direction wit e%foécts%o the piston rod WO 2011{939216PCT/EP2010/06440/ 13 when a second

ratchet pocket of the piston rod is in full engagement with the respective pawl element of the rotational
bias member. When dispensing the dose, one first ratchet pocket of the piston rod may be fully

engaged with a respecti wl element.of.the driv r which, in.turn, ionally locked
with respéﬁ'{c\F?g ftﬂ’é‘ﬁg%éx%ggt ggoer'%?r?gc tlfo[!:%{? [Bas %r?ﬁ?s%%éﬁ#%ﬂs F#}%rﬁc?ﬁy?g? n%%pkg%le and/or
the seconehimtertesik isf téaoikédrieod idoiieapriexinse aiarbpesitiondsiadinge kar fxapaptesrany teRkpedient

when the g asse i AEssHARIAdN R ASSERAlERAEROIIIBOME IBRRIGYOR BrRact when the

drive assembly IS In rive mo e first interlock is locked, in particular such that proximal

movefentdoenmeishs voth ieePass s thed OIS IO/E HiseaueiRkRIPBRSIMAY AR ST the
drive memherwitBJ&ReridpdbERiBion &0ding Srdior hettingdaR s pommynie aleweskyahaditst

interlock. Additionally or alternatively, the second interlock may be locked when the drive 13 assembly
is in the dRASHRIYIS MReYERIEAIRY 0BHBHP IR ol RETETHEIS FARPRIEHAT SRR TRSIREPR the

housing isd3lgekaay B rataraklywifie teshinisihgek and the second interlock are unlocked when the drive
assembly is in the reset mode, such that proximal movement of the piston rod to the start position is
allowed. 20 According to at least one aspect, for switching the resettable drive assembly from the drive
modego tHEnkesatmios ejdble pistimabndyeotatabkhalithredepidy Wetheel B nigwisdofowlialécking the

first interlogk. Accordin at | itchi \Y: e mode to
the reset mods ESt S& |cr)(|)s é%r% ?o% Sa%n%’ﬁ@gﬁ%&%ﬁ%%ﬁ%ﬁpﬁ%‘égﬁgs v%??kﬁ%i%p%g%g ggﬁhﬁﬁg%or
unlocking the séstondadteaionkt Fomzyeskinipr praipiatslresHoa R RECSIHN: HERBEFAR rotatable with

respect lo gk 3R RSk he BRI PALALRY Bk Al pina Rl isdSiRablRIsA SRR o (he

drive member. According one aspect, the drive assembly is configured such that the first interJock and

30the secdW® FHERBEKETEAIRREARINIONS IBRERIPBFINE HiGdpCom oAl MERTRITRL MY BEEHbN to the
Ssecong anggHap lﬁ?@t@@%&‘t@%ﬁ@%’é&( Wit peRARIHOFbed @using, tieethesstowimesabendnd/or to the
i

drive memper. This embodiment may be partic ]L rly expedient when the drive member and the stop
member alB RSO R PEREHINEH y@sapééfjﬁ?f %%Eﬁ.%ﬁ)wg i partcLIEr by theans BHRe BEnl
elements of the drive member and the rotational bias member, respectively, and the

respective rows of ratchet pockets.

20  For example, for forming the first interlock, the piston rod has a row of ratchet pockets
and the drive member is configured for interacting with the row of ratchet pockets for
blocking proximal movement of the piston rod with respect 1o the drive membet.
According to at least one aspect, the drive member comprises a pawl element which is
configured for engaging with one ratchet pocket. In one embodiment, the ratchet

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

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

According to one aspect, for forming the second interlock, the rotational bias member
30 andfor 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 siop member is configured
for interacting with a row of second ratchet pockets which taper in the second angular



WO 2011/039216PCT/EP2010/064407 14 According to another aspect, the drive assembly is
configured such that the second interlock is unlockable by rotation of the stop member in the first

rotational dirgction with respect to the housing and the piston rod. Accordin tEPagllea(stégvne aspect,
when the 5s8&HY Hit&Ack is unlocked, the stopigwember is operable to ihter &Lt With the piston rod

such that the piston rod follows further rotational movement of the stop member in the first rotational
direction witheraspeektadse iBeysinendderdiive nambestionsalgskingiieadtasidnteiosk. For

example, the piston rod has an axially extending.or at least substantial lally extending protrusion -
for exampf@‘?f?@ﬁFﬁ%ﬁyép%%%%mg%b%ﬁjgﬁn%%%s%}ﬁ%e(ﬂrﬁ%ﬁﬁj cﬁ%ﬁ'%trﬁ f? "iston rod
above - whishdgingeiablst thdiraiicties pogidss.range of motion of the stop member in the first rotational
direction with respect to the piston rod. According to at least one aspect, the resilient member is

configured for interacting with 15 the stop member to generate a resilient bias on the stop member for
promdiing Actatidimgfiohet stopt mrerdrncel thdee shspersingoing shicders ieh eéalinlbidise housing,

when the %%ﬁ@éswmim% %FE(%IH%%%LB%&%‘F?B& mehesMmayatemaivayer asdionally

be configured for interacting with the stop member to generate a resilient bias on the stop member for
promoting leflatibRastiertas e insierapinat s othgIRie BORAFEIED MR 8E SPRL DR e RB 1Ring for
unlocking the sREGpehiRIesIAskane/oLIadisE HRIOsHe Whe suiteking e dlive masemblsfrem the

drive mode to the reset mode. According to at least one aspect, the stop member has a first part which
is axially IGKBE SREPRSSIRCRES RREKFSIsing and a second part which is axially displaceable with
respagt 25 to the housing. The first and second parts of the stop member may be rotationally coupled,

i ticul tationall Kk ith. tt ther.. Th d il biased i
o fret i 1 AT o B LA At S0 o1 bt e Bacned B S B e oy
means of thmwes’nh’serhbrfrtemMBtma}\mmbatbgaseane_@‘ép@ﬁ@idﬂé@&l@eemmm&he _
detachable MEXIRGRL KISHOUBIG 1B 00 a8An it the RRGABAPAMkLHRaRKeRH axial

Playred o | .
movement of the second part in the Tirst ax%ﬁglrectl n Into rotational movement of the stop member in

the second¥bemitieapisiettion Maves tiealiveiksersaps) ie theretatioaalbiae. memeradie, when the
drive @sseplyds iRdhs sibeaMmRse ntBm BESL A b i eI8BaBhI direction with respect to the

housing and the piston rod, the pawl element of the rotational bias member may
disengage from the second raichet pocket by means of the relative movement between
the piston rod and the rotational bias member. Thus, the rotation angle of the rotational
movement of the rotational bias member may be determined by an angular extension of

20 the second ratchet pocket.

Subseguent to the rotation in the first rotational direction, the rotational bias member
may be rotated in the second rotational direction with respect to the housing and the
piston rod. The rotational bias member may be rotated in the second rotational direction
25 in particular by means of the resilient bias, for example by means of interaction with the
resilient member. In particutar, 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 Inone 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



WO 2011/039216PCT/EP2010/064407 15 operable to interact with the second part to deflect the
second part in the second rotational direction when the second part moves in the first axial direction. In
particular, the second part may bear on the first ramp, which first ramp may be comprised by the reset
member, the“ﬁé?ﬁbﬂ?fé)@(fnember or the housing,,when the drive assemb i SR iV mode.
According to at least one aspect, either the reset member, the detachable member or the housing

interacts Withdhe seeend RRENE: peaNet il prsvamanionthel seeerdpantinthefissespeditisection
into rotational movement of the stt(\))g nLebrénber inHEJBe fi 10r§tational dilggcti n,i.e.in P;T){a\rtirclglﬁr {)pposite
to the secHRMHEIETSHM iFBEIGHR IRELGR AP Be UHGE JERSRBNSHEMIRRZRVE MSHETE e reset
mode. Forgaxatpie tehsisiswitolingiteedile essegellyftom thspdrirecrpade éethenesetwode, the
second diverter element is operable to interact with t t lect t artin the
first rotatio??é\f%lfrne%%ﬁrwsrgn he %“e@br‘rpaa ﬁar rﬁ?ﬁ%@%ﬁﬁ@hﬁg %%%Sﬁigél %gﬁét%;r{o Fr?elsféé%lﬁ ular, the
second part may bear on the second ramp, which second ramp may be comprised of the reset

member-, je. detachable member gt taehgusing: whendedive astseahy/srmicarg dpom the drive

mode to the reset mode. Accor(ﬁng to at least one aspect, the reset member is releasably engageable

with the 20nisuisiplg iandiRsaElRbIEackakIR TFd andonssepislynietiRcke 68 MBYEWATBN it is engaged
with the hqusiagieAEGHENGERL e astanp g spacietiadBrilinianariabiy. 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 pafiiculaxdecroiein) 2bisectoe, ApHte, iesen therdbies Axeontigdsmnahtedstomecasn o, fitst
detachable memher i rable to interact with the reset member h that, when negting th
detachabld TR e LA HE el IHBb T B e ol R SR e ©
epgagema@spbﬂt&cdsebnﬂmben@@wi@rﬁbe&dﬁuﬁr@(may mgveireasw 'rlﬂn@dri}cm raeengsngttthe resilient
bias on the Jesetmembsn seRIdinadag! (sl PaciBsoetayheR fisknaeetiog hidetachable

member from'thé housing, the reset member Is Brought into engagement with the housing, in particular

by means Atigitoraliyern Btasehihly rdsesetenthisitengck st sioskep wiranrbe toiE 4407

15 assembly is in the drive mode, in particular such that proximal movement of the piston
rod with respect o the housing is blocked. Preferably, the first interlock and the second
interiock are unlocked when the drive assembly is in the reset mode, such that proximal

movement of the piston rod to the start position is allowed.

20  According to at ieast one aspect, for switching the resettable drive assembly from the
drive mode to the reset mode, the piston rod is rotatable with respect to the drive
member for uniocking the first interiock. 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 exampie, 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.



16 According to at least one aspect, the resilient member is a spring which is used for storing energy
for driving a rotation of the piston rod in the second rotational direction with respect to the housing
during setting of the dose. The energy for driving the rotation in the second rotational direction may be
provided by P AIHR%0f the spring with the 5pislt‘9n rod for biasing the p%?gfg%gll%’fﬁ@’éecond
rotational direction during setting of the dose. According to at least one aspect, the spring is used for
storing energy for driving an axial displacement, in particular an axial displacement of the piston rod, in
the proximal 10direction for reducing pressure of the piston rod on the piston after dispensing of the
dose. For EX&RTAIBY dei g i@ﬁ?gg& ng ’Wﬁﬁ%’ﬁ%ﬁﬁ%%ﬂ?&%‘f?g §Hé‘(§bﬂg§}$ 8%%?&? in particular
comprisingrgeriastkiGg aranckatpistondiatiqristo thbestug reteimeet itthia fingt catatidge! dire ¢tienpigton rod
being configured.for distally displacing the piston with r 0 riri [ ing a dose.
15 The enErggR A D e T A e e e R g
with thie pistmonddrferiicising thechtothectidn areedar ireptmb! prieférspctvatpriidrpistenyeedion,

after dispensingiplii desen Hds AeroRsshabinlah anasle G MR ARl displarement s

provided by interaction of the spring with the piston rod 20 for rotationally biasing the piston rod and

the drive s stajios apdirgblie fondbhirspect seallienpvsiiaAhing divoraRmbet AN the

rotational Biasy gt aHaXIAIFBPEREIRALOtHED RIS PP Had arPsstiBMyiRab IRASH QPeBeReEt, the spring is
used for interacting with the stop member 25and/or with the rotational biasg?gge(;gber forégsiliently

biasing th&$R§# 8N3BYRGRAPIGPIREHTIR in S EBBENG FaRaHIShaD G 9HCoHe
embadimepioihastae gesonseiniaresinistiorkadhttie sisinn iwustmhier-swhioh anepgyade doving a
rotation of the stop member / rotationgl bias mempber in the secand rotational direction.. For providing
the energy. TR ARG AT BEETICHEA B T SB M GR drehtop e isr b et ibias
member forb@Esintptihe gispomestdber / rotational bias member in the second rotational direction, when
the second interlock is locked. WO 2011/039216PCT/EP2010/064407 17 member in the first

rotational direction with respect to the housing and the piston rod by ‘ , )
According to at least one aspect, the resilient member is configured for interacting with

15  the stop member to generate a resilient bias on the stop member for promoting rotation
of the stop member in the second rotational direction with respect to the housing, when
the drive assembly is in the drive mode. The resilient member may altermatively or
additionally be configured for interacting with the stop member to generate a resilient
bias on the stop member for promoting rotation of the stop member in the first rotational

20  direction with respect to the housing for unlocking the second interlock and/or the first
interlock, when switching the drive assembly from the drive mode to the reset mode.

According to at least one aspect, the stop member has a first part which is axially locked
with respect to the housing and a second part which is axially displaceable with respect
25 to the housing. The first and second parts of the stop member may be rotationally
coupled, in particular rotationally locked with respect to each other. The second part
may be resiliently biased in a first axial direction, for example in the distal direction. The

second part may be resiliently biased by means of the resilient member.

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



interacting with the stop member for biasing the stop member in the first rotational direction. In one
embodiment, the spring is used for storing energy for driving the rotation of the stop member in the first

rotational direction. In another embodiment, one 5end of the spring is cou IgrgE;[}c%Otﬂﬁ}stg ) member and
another end‘gpﬁ?élé(aﬁ?fﬁ is coupled to the reset ligember. The spring may,Cfor exampr'e, be operable to

transfer force from the reset member to the stop member, such that, for example, the stop member
follows theypryabaeMRRrAdent EesesnaphetdsIsiatadia teediratyataiinmal stkestion for unlocking
the first and/or second interlocks. 10 According to at least one ect, the spring is used for resiliently
biasing thEXaMRRR& TF SHPARAIE D 8%‘%%&3 ?ﬁ?e UG8 @1&3%)59?&13 r@ fﬁ%\%ﬁd fl’\‘/é’ %%C %a{m axially
and/or rotatienelyse giaring dpereartaddgeanithindhe catiittgirstolalap fEydoaingtsed mattone
aspect, the spring is used for.resiliently biasing the res 2mber, i lal direci Igg lacking the
reset memrgg,\% Erq%%%%ré%gnq%aﬁ ﬁr})elérc}?l?sﬁll' r% g% q‘c?r? rtétea%r%%tﬁgé ﬂggatgﬂs%éﬁ,b 3}5 |§ng %@r sset mode.
Accorllingtteatrieastode aspect, a piston rod for a drug delivery device is provided for. 20The 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 deliffiEeadgAP ARG CReARIESh® BNGisHae SRRELAICEHRE 1113¢ FRIIFLERIBMEIHIIR! tapers in

a first angyiar i RGHOM SR8 SRES iR iseaxis paR ALESHIEIY dRiat ieawdBAtaTRREtsacafivgarsembly
for a drug delivery device is provided for. The drive assemblﬁ omprises a hou.sirgﬁ %av'k?vg a proximal
AT Q0¥

end and a Bidi8ITERLENH A SHABAS BRI SUAIRPHERPLERAY BIEBRe /Bt ith respect to
the hpsingketwes diretirsirangulaneesiion andeskecondesgtoad positional vteatjaisethan 30axially

ransier & RURBIIEIEE B R BRBI b oTh G B Lo e S S e M ting &
dose: WO2@h£0802|P6eT HRRGEMOGLYOTom the drive mode to the reset mode, the second
diverter element is operable to interact with the second part to deflect the second part in
the first rotational direction when the second part moves in the first axial direction. in
15 particular, the second part may bear on the second ramp, which second ramp may be
comprised of the reset member, the detachable member or the housing, when the drive

assembly is switched from the drive mode to the reset mode.

According to at least one aspect, the reset member is releasably engageable with the
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.



18 - the drive member is proximally axially displaceable with respect to the housing and the piston rod
from a rest position to a dose set position; - when setting the dose, the piston rod is rotated in a first
rotational direction and, subsequent to the rotation in the first rotational direction,{ is rotatgd in a second
Srotational df&cHBH Wit fespect to the housing and the drive member: - the afve Mamber interacts
with the piston rod to convert proximal axial movement of the drive member with respect to the

housing infsataienal Bovesmenteidbecsi sienrsamidnithrfiibbrataliepahdiraciinrsoseddsthe second
angular position against the resilient bias; and_10- the rotatfi?o '

, : nztl bias meg:\l/aeFr @tﬁ-&r}?&? ‘éﬁg‘nthe piston
rod such tRIRTRS BRGEH /BAGE YRR@ARHE QLU RIFRRHORA & SR ISWRFBLHRE HIESGular
position wightrespeeictadheedrivesingribengsditing botrsintpby. Mbarenefgidoredilieng tesotatibis way, a
particularly reliably working drive mechanism is achiev. ' tlea ect, a
resettable 'Grfe@g ggggﬂ%'i?%g'f}gaﬁr%e 8 |\?erpy85e\ﬁc% @I' %%%P jﬁ%%%?‘%,eﬂ qf)e@g%aéglﬁeﬁ ﬁ\k}gn aatsﬁgembly
comp#isespashmusiagdraiviarsjrg (hexinati e retidan de grtandratatioe alriliecatice Buipgseidngey a piston
rod being é%gagaotgg with respect to the housing and being axially displaceable with respect to the
housing 20bétween 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 WW%%&%&E%@&EQ%‘%@W@ T5edasestahley dive fsasnahbing eanfigured
- tne

such that: rive member is operable to interact with the piston rod for forming an unlo?xkable

first interlofKlAHETRACPREM O RAHF dgs AbRXIR HISRIEREERR U BIRaN SAHE PiERodith
respegf to dhestibrerareatirving pibssaierntampisids anetablnd pisterartaritistienpisgoof tbd for forming
T e e i L oR B e s ey erentof
second intedoksiamaitickn sooiptizitg rosaribdigoente pisid théhsistisiorobdingretanasdiidéition to
the start p?ﬁgigg‘dﬁﬁg VeIG Dy I lest BUReSs-RBE e SPERRSNIRENGKIng the piston with
respect to the cartridge for dispensing a dose.
15
The energy for driving the axial displacement is in particular provided by interaction of
the spring with the piston rod for biasing the piston 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 rotationai 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



WO 2011/039216PCT/EP2010/064407 19 - for switching the drive assembly from the drive mode to a
reset mode, the piston rod is rotatable with respect to the drive member for unlocking the first interlock,
and the piston rod and the stop member are rotatable with respect to each oﬂt,pel,rzfc])‘g” I%;;king the
second intertSBEAKEE fvhen the drive assembly s in the reset mode, the'firs inﬂterfltj)‘cﬁ and the
second interlock are unlocked such that proximal movement of the piston rod to the start position is

allowed. Inibianenyn erpatigulrEydelia@ihe wokingH essbareeh anismiisiaghieveble pifohaedrting to at

least one aspect, a spring,is used in a druq deliver vice, the drug deliyery.device.comprising a
housing haV ﬁff’gtiﬂﬁ) .W?gfl“&%%ﬁ‘% gjogﬁ)fg%%%ﬁ?d%?g’pa%?g%%rbigir%%eégﬁﬁgg %%Pr? the
cartridge, adipstionrad doedistatyidisplatirgstimenpiHasedtforsdpacy engrg cévtritigenptidispensing a

dose, and 286 MMPSPhexRalAd IS RSIBRIANAN ArdcaldR Al anBl AHaGHBBAHIRAEpRE! 0 the
housing when Sattmg the dose. The spring is used for storing energy for driving a rotation’ of a piston
rod in%& seeondfthatkpmimigiseasionagith teeséep toenbROBSH §MRINseracPIGNAPRMRIPRton rod for

biasing the,piston iadia faesereRbEPtatiNghAIS iR hiringsaiiineoiuhs sasao thmsmring is

additionally used for storing energy for driving an axial 20displacement for reducing pressure of the

piston rod BB &R S BSPhErantRRy iGtheERRMBariGusa NG (Re PreBR'Fod i HRRxial direction

aftelr dispepgingef ?%Wg,flﬂ%Fbﬁéﬁr\ﬁ’%%b@rdm&iﬁ'%é&%é@ﬂémﬁwiggﬁﬁwimﬂ!ﬁﬁﬁﬂw numbilrI ofoI
resilient parts is achievable. 25 Accordin éo,ﬁ]%l eastdjne aspect, the spring is used in a resettable drug
e s

delivery dd@iadiofnR! dresRRiREyYe FRIRGUF RRGREh roximal end and a distal end,

a pistagn 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, [o. way f imal.start
position w il %ﬁ?ﬁg%& r%?ﬁwaes dde8 ’a 388035 c‘inglglrgﬁn(;ft;gru F%@rﬁer?&?}%%v&%lﬁ%né%%ﬁ %tg ?%gbm an
unlockablesintexletiirgtiosprimgnithesdudolaltosingenion is for theviing camewsidor ebdpbypediaTod in a
second rotgtj I| i i i e %E {irstirelitona dikectigRiayith respect to the housing by
interacting@vﬁ??hg é%sgt%%{}rﬁ %ﬁé k%asﬁm §1e piston rod in thégsecond rotational direction when setting
15  According to at least one aspect, the spring is used for resiliently biasing the resel
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 sidewail and a
distal sidewall such that the first ratchet pocket tapers in a first anguiar 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 o the
housing between a first angular position and a second angular position. it comprises an
30 axially displaceabie 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:



WO 2011/039216PCT/EP2010/064407 20 the dose. The spring is additionally used for storing energy
for driving a rotation of the stop member in the second rotational direction by interacting with the stop
member for biasing the stop member in the second rotational direction when the imﬁ{Q&%E is locked.

The spring iRANSGERE for transferring force tq the stop member for drﬁ/lr?éEgngf}a lon 5 of the stop

member in the first rotational direction with respect to the housing and the piston rod by interacting
with the stoghEgmBeniohbeasierdRerRIDg aRRMpeiisdbesist watatiesa diteciemudutnguaidakiag the
interlock. _ In this way, a resettable ?}#9 d§Iiver% %evicrg having a particularly low number of
10resilientHAE 19X HARABRS PRIV G IgHeRFERPHEG e shall preferably denote a single dose or

a multi-dosevben peasef theseoseatpecpidiinedd disytstolénoa fesisaliidioeal ciresiitchaistiesigned to

di -se| -defi ' ' . Qf o] t. 15Preferably,
L opera BT R Ca R LREIS . Her e e e ow molecular

gro ormones, low molecular
weighb he patitiprenditaeiicansitgess etidioihécdhivasingsa rideHE R EEPRIY be of any shape, e.g.

compact of periReRARARINEI AN heTouERtR R B dRasERRRA RBRRAHBANRD o

electrical drive mechanism or a stored energy drive mechanism, the energy, for example, being stored
by a sprinde e maskeR Wit seRaRwE P Mgy h ase e soBbiRnR SBAME UrRECASR RIBIPN Aflitionally,
the device;n@m ¢RFHSRMANINDAaSIIRR B ESsitaiPRY§IRdi6slRIvBgHIES Shehagdibinod

glucose levels, etc. Furthermore, the device may comprise a needle or may be needle-free. In

particular, %t@rﬂq"drug delivery device" preferably denotes a disposable needle-based pen-type
devicg) provigingomauliie pse-defineerdesesdawilp 2f miseharicadweidthzativalpdise deliiery and dose

selection mechanisms. The device js preferably designed for. I it f edical
training, sUEH S dar'yéﬁ REENISUBRY ﬁﬂi%%% %ré I(l?%%/r%%\{/% e%lﬁig[og}éﬁqéﬁﬁr%%%%%ﬁ p?gﬂ%?ﬁée%énp
"housing" siahlepdeifier atéyrtenatedthekmriongbysimegrsoaidientasitiig B@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.thisnagihe aesighiad Yo eiBieRE g alrver e arithisaraisaR hdling of the assembly,
the dydg delivery device or any of its mechanism(s). Usually, it is designed to house, fix, protect, guide

WO 2011/039216PCT/EP2010/064407 , . \
According to at least one aspect, a resettable drive assembly for a drug delivery device

is provided for. The resettable drive assembly comprises a housing having a proximai
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 reseitable 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 interiock 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;



21 and/or engage with any of the inner components of the drive assembly and/or the drug delivery
device, for example with the drive assembly, a cartridge, a piston, and/or the piston rod. It may be
designed for limiting the exposure of the inner components to contaminanj. h iguid, dust, dirt,
etc. In gene%ﬁﬁﬁ'ﬁ%g@mg may be unitary or a Sgulti-part component. I%%‘g@ft%g\;/@lﬁaéﬁ% ular or
non-tubular shape. Usually, an exterior housing serves to house a cartridge from which a number of
doses of a. meediginatintoiectmay: beedisnenseattriceavdingtizatleastenmaspetts thistertevibishousing
is provided with a plurality of | t-c{ﬁ]se-stops adapted to be abutted n axial stop provided on the
drive men{%s?tﬁ#ﬁlﬁég eﬁ%% %ﬂ{gf&m&@é%gb )r/ ué?r?g%eig tﬁ&%r%%ih”ﬁ%%%%hs% a%g}\aéted to operate
through/witistotheob cargirtge Isimayneentesanect tat akzie siite resid ch iy earno theo frnismoeikinge drive
assembly or the drH ﬂ?éi?{?&_da%\ﬂce, respectively. For example, it translates axial movement from an

actuation co?n‘cfj%%oen , such as a push button, to 15the piston rod. In a preferred embodiment, the drive

member is fuhtbiethelgssalsgsanalydsl inilretres pidtens fodh folirekirigpiacky2Rfb it Ssaedfirst interlock.
The term “ygleasably eNArRgds SRl RisigRRiv-ReaBVBRiN O CoOBR/BAtREfEhdassambly or device
are joined for translation of force or movement in one direction only, preferably during dispense. The
drive mempRSiHieayiHaleWsitary 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 as emlR ?r the,device, respectively. Pref%ra Ia/ it translates axial

Hﬁ%c eyabl

| ] ,
movementfrdHF HEYIRBANGHIBEY {8 tﬁ/%?%%h',”&&?% fi

b
@Pd SRR ‘Harglhg, dispensing an
25injggtable product such as a liquid medicinal product. The "distal end" of the assembly, the device or

a component of the device or of the bly - for ex I i t | rod -,
shall prefer c&%rgqggi% %‘I:ﬁaesrt] ,n\?vﬁi%agé{‘rt]g ggrﬁlr?gp%gég %%s?%gt? %?Qﬁ%%%é%%@ésgﬁes@s st to the
dispensingiaiveny détive dewipesinNge peosingheniioct texisse eitdyanteadéisiaeasda @omponent of
the device I I ANVhiCHA ' et away
o whioh 1 o s Ay o e iSRS IR
2011/0392thenstorn it epaetde the cartridge for dispensing a dose, and a drive member for

15  rotating the piston rod in a first rotational direction with respect to the housing when
setting the dose. The spring is used for storing energy for driving a rotation of a piston
rod in a second rotational direction with respect to the housing by interacting with the
piston rod for biasing the piston rod in the second rotational direction during setting of
the dose. The spring is additionally used for storing energy for driving an axial

20 displacement for reducing pressure of the piston rod on the piston by interacting with
the pision rod for biasing the piston rod in an axial direction after dispensing of the dose.

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

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

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



22 The term "drug" or "medicinal product”, as used herein, preferably means a pharmaceutical
formulation containing at least one pharmaceutically active compound, wherein in one embodiment the
pharmaceutically active compound has a molecular 5weight up to 1500 D or i gptide, a
proteine, a pBR8ECEHE Ge, a vaccine, a DNA, a RNA, an enzyme, an antl%j(?(%%zg]l@%%ne or an
oligonucleotide, or a mixture of the above-mentioned pharmaceutically active compound, wherein in a

furthﬁr Ien‘!mg?&g%]tﬁhg W@@%@m@uﬁﬁlﬁcﬁg@@m@wm@fnﬁ?&ﬂ%m ih&\@}@li_rmmnbﬁth@’prb |
propnylaxis or dia etes_me Itus or complications associlated wit 1ape mellitus suc abetic
retinopath§§%ﬁ8ﬁfﬁ€@FﬁB$ﬂ§rﬁ‘?ﬁ%?J&%@f@? gi%é’(?ﬁ l\t? iWBE?rBﬁEW%WéI@ he?c)srlnc‘t‘):’oré}reT{E)%)f?g’:‘fn”lc(j}J acute

ﬁorofnary wﬁﬁr@naf{é@gmy@ajmm(?@aﬁmmml dﬁmﬁgrr_mﬂmﬂethdég‘eﬂem_ﬁsﬁmkﬂdm mation,
ay fever, atherosclerosis and/or rheumatoid arthr rejn.i -
y ﬁ?@aﬁ@”g&ﬁ ?%%ﬁ% &ﬁﬁé" %rq}ans%mq %?%é[?ovi’}t\jg SUb %@r{'ﬁfé??&re&ﬂpﬁg' ReoLRs

pharmaceu e comprises atieast one peptide for the treatment®and/or prophylaxis
of diaBetestadlistspomeoThptivationSrassoleitosdlWirecliaparis reentss okl BorIeatdéiRopathy, 20

wherein in 4 heh ST RmAPL U PhFBRceH oAty Ach v CHBRAUEEMBR et At leasiane human

insulin or & human in ue or derivative, glucagon-like peptide (GLP-1) or an analogue or
derivative thiatéiabdliesetiin-glerens@ipking 2 Biealesfe or derivative of exedin-3 or exedin-4.
25Insulin analogues are for example Gly(A21), Arg(B31), Arg(832) human insulin; Lys(B3), Glu(B29)
human insulin; Lys(B28), Pro(B29) human insulin; Asp(828) human insulin; human insulin, wherein
proline in poshisNBYeasaspitatia ByRdpINSY FR(IC%/APYINAI4 Bﬂ'aqﬂ%%kigﬂ?‘m 'Bﬂgrh%rno 29 Lys may be
replaggd by BienAb4B2R) dumeaatinsulin; 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; 829-Npalmitoyl-des(B30) human insulin; 829-N-myristoyl human insulin; B29-N-palmitoyl
human insUlie; t6A8-Ninny rstoss iy BAGP wiRfPhefarahlindatinl B2 8inGisativie PILY SBAERIGE2XY human

insulin; ng'erérQé/{ | B%@'Jrhé%%g-'&’esf%%%,%Qb%%éﬁ%‘@?%&i%ié device, which is designed o

dispense a user-selectable or pre-defined dose, i.e. a fixed dose, of a medicinal product.

15  Preferably, it is operable to dispense multiple pre-defined doses, e.g. insulin, growth
hormones, iow molecular weight heparins, and their analogues and/or derivatives, etc.
The device may be of any shape, e.g. compact or pen-type. Dose delivery may be
provided through a mechanical (optionally manual) or electrical drive mechanism or a
stored energy drive mechanism, the energy, for example, being stored by a spring, etc.

20 The drive mechanism may, for example, comprise the drive assembly. Additionally, the
device may contain components designed to monitor physiological properties such as
blood glucose levels, etc. Furthermore, the device may comprise a needle or may be
needle-free. In particular, the term "drug delivery device” preferably denotes a
disposable needle-based pen-type device providing multiple pre-defined doses having

25 mechanical and manual dose delivery and dose selection mechanisms. The device is
preferably designed for use by persons without formal medical training, such as patients.

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

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

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



WO 2011/039216PCT/EP2010/064407 23 palmitoyl- ThrB29LysB30 human insulin;
B29-N-(N-palmitoyl-Y-glutamyl)-des(B30) human insulin; B29-N-(N-lithocholyl-Y-glutamyl)-des(B30)
human insulin; B29-N-(wcarboxyheptadecanoyl)-des(B30) human insulir})@%
BZQ-N-(W-CéﬂS’O%&}I’]@qut ecanoyl) human insulin,p Exendin-4 for example meg%(:sz
peptide of the sequence

H-riS-LGIyéE%AE%EEFEGW amg@rrtrg@mwhem&mﬂom@@bme@iw@sﬁmwawmngemgv he-lle-Gl
u-Trp-Leu-Lys-Asn-Gly-Gly-Pro-Ser-Ser-Gly-Ala-Pro-Pro-Pro-Ser-NH2. 10Exendin-4 ivati

for examp }é?&t%%"#/ &’rﬁﬁ?’fﬁmﬁh\ﬁimﬁ% ég?lr?p%%ﬁ%g;gﬁ?-&%ﬁ-‘ %eselgrg)é;:. gré,lg%n rché'%% e A
Exendin-4¢lsG0) it 2 el ye) GetdgrietbRB | idesrgrig7cZpondin-a{ 1ha9)NiA 20 thpeRe0BGIPASp28]

Exendin-4(1-39),.15 Pro36 [|SoA in-4(1- P ;

~opo1 IR0, SHE P iy Bl ety pianen e AP B oy o e
Asp2&1 Exendiirpa(1Lc89)pdasPri38dY 02 2 811sisA 6 PO EMERERN I@rs oY 23 e S P38 Met(0) 14
Trp(oz)%wéﬁ?%@ Exeadin-Aclido) desRE3RIMSHRA 4 HARL8r (RABSRAG Frxanahai4(1-39); or

des Pro36 [Asp28] Exendin-4(1-39), des Pro36 [IsoAsp281 Exendin-4(1-392, 25 des Pro36 [Met(0)14,
Asp28] Exeiedinch(naydye dispensed. According fo at least one aspect, the exterior housing is

provided with a plurality of last-dose-stops adapted to be abutted by an axial stop

entin-4(1-39), a

provided on the drive member.

10
The term "drive member" preferably denotes a component being adapted to operate
through/within the housing. It may be designed to translate axial movement
through/within the drive assembly or the drug delivery device, respectively. For example,
it translates axial movement from an actuation component, such as a push button, to

15  the piston rod. In a preferred embodiment, the drive member is further releasably
engaged with the piston rod, for example by means of the first interlock. The term
"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 {0 operate
through/within the housing body, designed to translate axial movement through/within
the assembly or the device, respectively. Preferably, it transiates 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.



des Pro36 [Met(0)14, IsoAsp28] Exendin-4(1-39), des Pro36 [Trp(02)25, Asp28] Exendin-4(1-39), des
Pro?;(?j [Trp(02)25, IsoAsp28] Exendin-4(1-39), des Pro36 [Met(0)14 Trp(02)25, Asp28]
Exendin-4(1-39), 30 des Pro36 [Met(0)14 Trp(02)25, IsoAsp28] Exendin-4{1- jn the group
-Lys6-NH2 it BEBEUAY to the C-terminus of thg Exendin-4 derivative; §%§%§ﬁ{%§{ﬁ derivative of
the sequence WO 2011/039216PCT/EP2010/064407 24 H-(Lys)6-des Pro36 [Asp28]

Exeggir;4¢h8@%rh‘h£58ﬁtEth&d§ﬁs4d}fggBd%dzﬂﬁt"%e&%&ﬁﬂm@&ﬁxmﬁf&r&@y%ma H-(Lys)6-des
roso, Fro S ) ndin-4(1-39)-NH2.. H- -
[Asp281E>?zW£'ﬂ@Ef‘f- ﬁ@ﬁ’i‘f‘@{'c?é’s %@@fﬁc@?ﬁ% ?ﬁ%@@% f&ggﬁﬁzﬁl%{%%?ﬁfs%?ﬁm,

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

Pro37, Pro38 8 i -39)- - He .
Exenin A0 LT R M Ao B P en T on Do) et 50) N2,
10H-(Bys)8eligbtrip 85, BegI72 pf@é‘gfﬁ@@;%@&@@?%ﬁ&ﬁﬁ%@%‘ﬁm avaccine, a

DNA, a RNA, an enzyme, an antibody, a hormone or an oligonucleotide, or a mixiure of

the above-mentioned pharmaceutically active compound,

wherein in a further embodiment the pharmaceutically active compound is useful for the
10 treatment and/or prophylaxis of diabetes meliitus 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, macutar 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 B28-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-



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

Asp28] Exendin- 4(%/§}%I'éLys)6 -NH2, H-Asn-(Glu)5-des Pro36, Pro37, Prg%%&‘l;&ﬁ(%%%%% sp28]

Exendin- 4(1- H2, 15H-(Lys)6-des Prg36 [Met(0)14, Asp28] Exen S6-NH2,
des Met(0)14 Asp28 Pro36, Pro37, Pro38 Exendin-4(1-39)-NH2, H-(Lys)6-desPro36, Pr037 Pro38

[Met(8)14,pé&n28}|Exadm %(éB%@)NH%d’ﬂﬁé@hﬂ(@@&des Eﬁi@ﬁiﬁoﬂm?%lu@m@&ﬁwm)mm Asp28]
Exendin-4(1-39)4]H2, de 037 Pr Exendin-4(1-3 6-NH2,
20H-(Lys) tes Péé“?;h?ﬁ gg%ﬁ\ﬁ%?é &%ste%%gh} in- 4%‘@5‘? EysiL V%)—?& st K)sn -(Glu)5
des Prosagmm&x/hem&wem@)msﬁsaagmmmdmmam B22)8- (Hea oy beriedaRaRe!)
[Met(0)14, Trrg 25 Asp28] Exendin-4(1-39)-Lys6-NH2, H-des Asp28 Pro36, Pro37, Pro38
[Met(0)14, h‘Frp%&

xendln -4(1-39)-NH2, H-(Lys)6-des Pro36, Pro37, Pro38 [Met(0)14, Asp28]
Exendin-4(1-39)-NH2, 25H-Asn-(Glu)5-des Pro36, Pr037 Pro38 [Met(0)14, Trp(02)25, Asp28]

Exendin-4(l- 390 NHRy 488 RIS SRS ExBrRaRR4Meh) Mpd o2 e \sbg & nce H-His-Gly-
Exendin-4(1-39)- (|:?/S)6 NH2, H-(Lys)6-des Pro36, Pro37 r038 Met 0)14 T 02)25, As é)28]

Exendin-4{&la-Gty- @yﬁ@ﬂﬁ@%ﬁ%h%ﬁs%@s@%@@fﬁ% lp § B-5EH65$25,

Asp28] Exgadina4{dod Yo Ly )0sMldy- @@pmaeawt@wlw@cwm@mmﬁmm of any one of
the afore-mentioned Exedin-4 derivative. WO 2011/039216PCT/EP2010/064407 25 Hormones are for

example hypophysis hormones or hypothalamus hormones or regulatory active peptides and their
antagonistsastistet deiRatesbistee dor 2088 phagitetdaDireutthasdclonauplisigihectpdirgsin, Lutropin,
Choriongonadotropin,
H-(Lys)4-des Pro36, des Pro37 Exendin-4(1-39)-NH2,
H-(Lys)5-des Pro36, des Pro37 Exendin-4(1-39)-NH2,
des Pro36 [Asp28] Exendin-4(1-39),
15  des Pro36 [IsoAsp28] Exendin-4(1-39),
des Pro36 [Met(O)14, Asp28] Exendin-4{1-39),
des Pro36 [Met(0)14, lsoAsp28] 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(0)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 seqguence



5Menotropin), Somatropine (Somatropin), Desmopressin, Terlipressin, Gonadorel in, Triptorelin,
Leuprorelin, Buserelin, Nafarelin, Goserelin. A polysaccharide is for example a glucosaminoglycane, a
hyaluronic acid, a heparin, a low molecular weight heparin or an ultra low lar weight heparin or
a derivative 18 ﬁ?éf‘@g?,zbﬁr a sulphated, e.g. a poly;sulphated form of the 5?69\}/%%@&\%%%
polysaccharides, and/or a pharmaceutically acceptable salt thereof. An example of a pharmaceutically

ig‘;ﬁlptab|@1S(Q!t{/@f?ad@@|ﬂ@?9?ﬂ§@?@\ﬂmﬁtﬁﬁw-\3|@jglybﬁapﬂ$p is erlltoxapgrki)n s_odiu?. N
armaceutjca c e a r exam |q ﬁfgjl ion salts and basic salts. Acid addition
salts are e& ?%Pg?aﬁl?@%a? 9523%%%%?’& Eééﬁéﬁs%@ﬁavmg a cation selected from alkali or
alléaline,dekg}.l(ﬂwsf ek Prod®a2-638r [AseiBiorendinal{ INS§RWHR2) (R3) (R4), Wr|1ker|ein R1to R4
independently of eac e Ny (o] ' IhstituteghC 6-alkyl group, an
optionalIy?ﬁggﬂtlﬁgﬂ%%ggaéni%r%ﬁcgs,%@%@%@E%H%E%Esﬁfi{ﬂtg%)g&éﬂglO-aryl group, or an
optiorfally dabstiwdéd RT63C 18ranitdbemz8hraep druftie? 2kepledNbidharmaceutically acceptable

salts are dggeries incRemainagiops, Phasmrocutingl Sdsnqea( Ldopd. yfensaR. Gennaro (Ed.), Mark
Publishingﬁégrnﬁp?%gé%as%ﬁ Pa., US.A., 1%%%5%?(1 in Encycl(ope igb@ harmaceutical Technology.

25 PharmatesicHizessRESE oR/aes, HoRs Boartl EXsRA it B¢ )8¥ERbed in connection
with differgqiaspeciesanbe ceplonszbwilboree BReiBR:-40d30 50 pagviked with further features
s

dovetopmeEESTRB B R, T TR B SEHIBS FHb A Ter GVIEE: and the Lse of the spring
will bEzomid-Apprs ot & Prolie RxaNplansafiboddats Aasesidexkbeiow {h-893diEtion with the
figures. SBe! Je el IBHOS RSHINES7, Pro3s [Trp(02)25, Asp28] Exendin-4(1-39)-NH2,

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

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

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

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

20  H-(Lys)6-des Pro36, Pro37, Pro38 [Met(0)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(1-38)-Lys6-NHZ2,

H-des Asp28 Pro36, Pro37, Pro38 [Met(0)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 Pro38, Pro37, Pro38 [Met(0)14, Trp(02)25, Asp28] Exendin-4(1-39)-(Lys)6-NH2,
H-(Lys)B-des Pro36, Pro37, Pro38 [Met(O)14, Trp(02)25, Asp28] Exendin-4(S1-39)-
(Lys)6-NH2,

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

or a pharmaceutically acceptable salt or solvate of any one of the afore-mentioned

Exedin-4 derivative.



FIG. 1Ashows an oblique sectional view of a drive assembly according to a first exemplary
embodiment in a start configuration, 10FIG. 1Bshows a sectional view of the drive assembly according

to the first exemplary embodiment in a first drive mode configuration, e.g. iguration,
FIG. 1Csh0\»é0af@ég\{:f3?ﬁl view of the drive assembly according to the firs%%e%%?n% ﬁ)ﬁ grfg{bodiment, in

a second drive mode configuration, e.g. a dose dispensed 15configuration, FIG. 2Ashows a sectional
view of the drive assembly according to the first exemplary embodiment in a fully dispensed

configuration, 20 FIG. 2Bshows a sectional view of the drive assembly accaording to the first exemplary
embodimeH P TTRS A Eo BRTBE GRS R Seth S0 ST

sectional view e%l‘rive assembly
according tedhiattest sxtrmplepyides bodithetantagetstsdarebstieoh tuBaerntfigierator? OBFIG. 3shows an

oblique sectional view of a drive ass Iy ac I ﬁng@%ﬁ@&p iment, FIG.
4Ashows égﬁagﬂ?gf éﬁaNd’eS\i}féwagf gadareﬁlqég é@fﬁ@%&@%ﬁ%& 'the’secon 30exemplary embodiment
in a start clefigdragion, Somatropine (Somatropin), Desmopressin, Terlipressin, Gonadorelin,

Triptorelin, Leuprorelin, Buserelin, Nafarelin, Goserelin.

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 suiphated, e.g. a poly-sulphated form of the above-mentioned
polysaccharides, and/or a pharmaceutically acceptable salt thereof. An exampie of a
pharmaceutically acceptable salt of a poly-sulphated low molecular weight heparin is
enoxaparin sodium.

15  Pharmaceuticaily 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 alsc combined with further features described below.

30
The disclosure content of the claims is explicitly incorporated into the description by

reference.



FIG. 4Bshows a partial side view of the drive assembly according to the second exemplary
embodiment in a first drive mode configuration, e.g. in a configuration during setting of a dose, WO
2011/039216PCT/EP2010/064407 27 FIG. 4Cshows a partial side view of the drive assembly
according toYRe28Edsd & xemplary embodiment jn a second drive mode ESH%F&’&P&?(S%‘?%?g. in a dose
set configuration, 5 FIG. 5Ashows a partial side view of the drive assembly according to the second

o R o e e
, . oBshows a partial side view of the drive assembly accordin the second
exemplantHogiFRIMER 55(58n AR Ydhfgthaag i %%?%ya&gp(ﬂgb%ﬁgémﬁn?iguration, FIG.

6Ashows apatibpidsmbedinbie dsivsipsaenidy acessdiogtontivtadberfgd®sexemplary embodiment
in a configuration during switching the assembly from the drive mode to the reset mode, FIG. 6Bshows
a partial side view of the drive assembly according to the second exemplary embodiment in the reset
mode520 Bief delsorirsiarsettiomatside:view of a drive assembly according to a variant of

FIG. 1A shows an oblique sectional view of a drive assembly according to a first

exemplary embodiment in a start configuration,

10 FIG. 1B shows a sectional view of the drive assembly according to the first
exemplary embodiment in a first drive mode configuration, e.g. a dose set configuration,

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

15  configuration,

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

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

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

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

second exemplary embodiment,

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

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



the second embodiment, FIG. 8Ashows an oblique view of the drive member, lever and piston rod of
the 25 drive assembly according to FIG. 7, FIG. 8Bshows an oblique view of the drive member, the
lever and the push button of the drive assembly according to FIG. 7, 30 FIG. 9Ashows an oblique
sectional vieWbttHEHe assembly of FIG. 7 in the drive mode, FIG. oBdHIWE A ¥Htéle sectional
view of the drive assembly of FIG. 7 in the reset mode, WO 2011/039216PCT/EP2010/064407 28
FIG. 10Ashows a side view of the piston rod of the drive assembly according to the second
embodiment, 5FIG. 10Bshows a side view of a variant of the piston rod of FIG. 10A, FIG. 11shows an

oblique setiBn4fview SHRWAM AT A VRY SERFAMYRGSHRMAMARIRENS 1DF18 5358 ws a
sectional iQunehite BrHbEwiaR, ithg devenarmiveenivet gafigiration, e.g. in a dose set

configuration,
5
FIG. BA shows a partial side view of the drive assembly according 1o the second
exemplary embodiment in a third drive mode configuration, e.g. a configuration during
dispensing the set dose,
10 FIG. 5B shows a partial side view of the drive assembly according to the second

exemplary embodiment in a fourth drive mode configuration, e.g. a dose dispensed
configuration,

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

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

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

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

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

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

reset maode,



the drug delivery device according to FIG. 11, FIG. 13shows an oblique sectional view of the piston
rod, the pivot part and the dose counter of the drug delivery device according to FIG. 11, 15 FIG.
14Ashows a partial side view of the drug delivery device in a start config shows a
partial side \)%?)\7%'1‘1 Wgzd?ug delivery device in a fitst drive mode 2000nf|glgrea%%qr?@%) %%?)se set
configuration, FIG. 15Ashows a partial side view of the drug delivery device in a fully dispensed
configuration, 25FIG. 15Bshows a partial side view of the drug delivery device in a first configuration

during sw % from th drive mqde 1o th reset ode sho It fthe drug
delivery dg} e%ﬂ% sec %N(,so?uﬁ atioh %% lss‘\’/vclj'trc}:ﬁ'lang %?n t nv%rlv\%%l ?é%gegr%éet\%(ﬁode 30
FIG. 15Dskmusc gratitalisidetyiew of the drug delivery device in the reset mode, WO 201 /0
9216PCT/EP2010/064407

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

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

10 FIG. 12 shows a sectiona! view of the push button, the lever and the pivot part of
the drug delivery device according to FIG. 11,

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

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

FIG. 14B shows a partial side view of the drug delivery device in a first drive mode
20 configuration, e.g. a dose set configuration,

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

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

FIG. 15C shows a partial side view of the drug delivery device in a second
configuration during switching from the drive mode to the reset mode,
30

Fi1G. 15D shows a partial side view of the drug delivery device in the reset mode,

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



29 FIG. 163shows a partial side view of the drug delivery device in a second configuration during
switching from the reset mode to the drive mode. 5In the exemplary embodiments and figures, similar
or similarly acting constituent parts are provided with the same reference symbols. Detailed description
of the embo¥ithani&LIBHG. 1A shows an oblique,sectional view of a drivé";’%@%‘? Q%‘ég%rding to a
first exemplary embodiment. In the first embodimeént, the drive assembly may be a resettable drive
assembly. The resettable drive assembly may have a drive mode and a reset mode. 15 The drive
assembly has a housing 10A, 10B. For example, the housi@r% rises an exterior housing 10B and a

pivot part A, 16B alssBewschppiAliEtndso5ing Fee qg{%%ﬂﬁ%i?ﬁéﬂcﬁw?%ogﬂousing 10A, 10B

has a proxigaienstidAQR mng switishalerdrt 08D rdte wiyeé hauth2kive protiably fixed with respect to
the exterior housing 10B, in particular it is locked with respect to axial and/or rotational movement
against the 20exterior housing 10B. The drive assembly further comprises a piston rod 20. The piston
rod has a jenigéusiaaiptais ennoiaijmerntesticetgioe$ieimilas prodniatigactimproosiiiesnd@aig 10A,

10B to the distal end 100D...T isto e a last-dose-stop element 250 at its 25
proximal éhd. plcﬁ\é'(fjgs(%-\gltg thg %%fge H%{ecf—gﬁg% %&ﬂ%’

ose-stop element ay be formed as an outwardly directed shoulder or
flange at the proximal end of the piston rod 20. The piston rod may have a non-circular cross-section.

For exam%%té'aga%gg& side suacsddkidRethe present embodiment, the piston rod 20 has two

opposite flat side 30surfaces 201. The two flat side surfaces 201 are in particular parallel or at least
substantially parallel with respect to each other. The two flat side surfaces are arranged such that the

longitgdingd axis £xiends Hewimandne dvenatrideosdrtanes &bmbBiaccording to a first
2011/039216PCT/EP2010/064407 , . .
exemplary embodiment. In the first embodiment, the drive assembly may be a
resettable drive assembly. The resettable drive assembly may have a drive mode and a

reset mode,

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

20  exterior housing 108.

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

25  proximal end. The iast-dose-stop element 250 may be formed as an outwardly directed

shoulder or flange at the proximal end of the piston rod 20.

The piston rod may have a non-circular cross-section. For example, it has a flat side
surface 201. In the present embodiment, the piston rod 20 has two opposite flat side

30 surfaces 201. The two flat side surfaces 201 are in particular parallel or at least
substantially paraliel with respect to each other. The two flat side surfaces are arranged
such that the longitudinal axis extends between the two flat side surfaces 201.



30 At least one further side surface 202 of the piston rod - two opposing further side surfaces 202 of
the piston rod 20 in the present embodiment - may be provided with a row of ratchet pockets 210. The
row is oriented axially. Each ratchet pocket 210 is bound by a proximal surface 2120 and a distal
surface 211 éhithEERe ratchet S5pocket 210 tgpers in a radial directioh (WAL M E B gitudinal axis
of the piston rod 20. The proximal surface 2120 may have a distal edge and an opposite, proximal

edge. Thedigtal.egee faNPeias d0padad Goshare sissanes Torvibedesatiudinabigisshan the
proximal edge. The distal surfaces 2110 of the ratchet pockets 210 extend, for example, . egpendlcular
e g b

or substarfitigosersenaidhrPis Ry fsheRduihe Rigse BRRSShCHBRY 15 PR &an
undercut whigBrayHRe frreres by the reseectiverdistel suihe £2athOafonebpuokde Foriexample, the
distal surface 2110 may have a distal and an.opposite, proximal edge. The distal edge may be
arranged QXM & Fg{gﬂﬁ@é%&%%gﬁgﬁgﬁﬂ%ﬁwgﬁgﬁg i’ﬁ% h%ﬁ:rdo%%%t?éad-[ge?fgsﬁ%g urther side
surfage(s) pikenpichtig/are ipravistbd witbdienrmwafdatbkdopgitkaised Bisnadyheepitiored28omprise
at least one res ectivq beleelledzqrzﬁ%vayl I |ézu§ ! 8(? g éﬁgigﬂ, WQ@%%WQ%@Q@ pagicular
connected toeotrjgg)g RHAPSTE Strfac sh%)? %%e ﬂ/e assembly further has a drivé member 30.

The drive nlistabet@omagbbeariaggdizpaiwitie distares farnth themtiinphods 101 ¥R range of
axial moligh fhe diye RROBRIAdRreleblbRInhUTIRACHBRER 10 ilibac P usld A, 108,

The drive may be rotationally locked with respect to the housing 10A, 10B. The drive

member 306MENBiSasHPaRRtRIVOeTeVE Br ardariig oRedyd iRl 255 LR AR EHRIRARER, the

pistopgod 20 aay,exesdinideitihodidveriagmhes®ied by thivesporther dray betpmsabie|® interact
with the piston rod 20 for forming a first interlock. The fir mterIBck maﬁr.be o%%rgbqlﬁéo block proximal

movement®f S8BREo R3S IR (BEFURIESHERER A MeMBEra%e BS Rk Pive member
30 may 30xpvsitse foriavd elegeenhatistBhedrawhelebreatrafeda behimbigmubstanderiont a lug
protruding%r}orp the,E d jveI men}(?ler Ei éfor %%réq% in the distal direction - as in the present
embodimeht™> 8P%8%F&(i?ﬁ(5 IECtshP e paw Eément 300 may be configured for interacting with
the ratchet pockets 210 of the piston rod 20. The pawl WO 2011/039216PCT/EP2010/064407 31

elemept is-expedi resili tif i ' i E@r{@tep gudinal axis.
The ﬁve aﬁs"'sé(;in?%?@ ‘(J:)élh(f%rglgﬁié géégjséggué&ﬁdfgg %%gﬁﬁﬁﬁl%@ggﬁgﬁ%ﬁt Sp%{fextend
between & Ao e SRR AIAARPESER IR AR IRg aDIsCivg Bgyeled or curved longitudinal

edge region, which edge region is in particular connected to one of the flat side surfaces
201.

20  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
the drive member 30 preferably being limited by interaction with the housing 10A, 10B.
The drive member 30 may be rotationally locked with respect to the housing 10A, 10B.
The drive member 30 may be designed as a drive sleeve or a carrier plate in the

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

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



piston rod and/or between the housing, in particular the exterior housing 10B, and the drive member
30. The push button 40 may be configured for interacting with the drive member 30, in particular for
axially displacing the drive member 30. The push button 40 may comprise, for example, an actuation
sleeve whichV&3ed4BpHftially surrounds the 10pisfon rod 20 and/or the dﬁ%’ﬁi’é%’&%“éﬁ The drive
assembly may also comprise a lever 35. One side of the lever 35 may be retained in a fixed pivot

1010. The fixed Rivobis iyRafipranarpdyang sotationali fragodtia serpatieddrbowsing 10A, 10B.
The fixed pivot 1010 may be comprised by the 15pivot part 10A of the housing. Another, preferably

opposite, gigidingl e 35 may be 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

ially displ ble with t to the housing,10A, 1 d, f I tati | ked with
rospoctto 116 AGHS AEPETM BERHRSS B e PR SOy et S BB eith respect t
the hausingatAly KXBehy mMgmthetemfﬂin@,\‘rvitparthietﬂauﬁiagaxmﬁp;bammgh@%m@@and_ the fixed
pivot 1010 andiotihe Maxina aeh 4043 T (P Y AR OBl IRiBE D e frafipivot 1010

and the m8{/|ng plvo?ﬂ y means of a respective axle whi ay engage a slot of the respective
pivot 1010¢ B! OEInbet3d prosartsnitdmedmeectevartswas MidHraGiARWIE ERFEEIN a slot of

the fixed pohtatAGNA BAHILIRTRHSRENIIRITG T HalOMBRMER d00 PRI UHA.Tdpdo axies

may, for example, be connected to each other by means of two lever arms, such that tae lever arms

and the axleaVt6BIRES TR BXABRIR, ARARKAERHRSRNEHEHGH &) 1FESERAFLAEY RYAH AR for

example. 'B;}g(gﬁgmg@@g@@@yergmgr@@g{baam lever 35. For example, the piston rod is completely
laterally surrounded by the lever 35. The lever 35 may comprise journal bearings for interacting with

the drive member 30. For example, the journal bearings are arranged on a central axis of the lever 35.
The WO 2fHd iR@236RGIBIr RRY1HKOE4D prie celaival 88isOneaidexafptelepardifeette axles. In the

D TR s SR e el e e pfesa el
respect to #ithjmapaditedtiagoositg 16¥er188. Fhe fixed pivot 1010 may be comprised by the
15  pivot part 10A of the housing. Another, preferably opposite, side of the lever 35 may be
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
axially displaceable with respect to the housing 10A, 10B and, preferably, rotationally
jocked with respect to the housing 10A, 10B. The drive member 30 may be rotationally
20 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.

The lever 35, for example, interacts with the fixed pivot 1010 and the moving pivot 4010
by means of a respective axie which may engage a siot of the respective pivot 1010,

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

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

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



The drive assembly further comprises a stop member 50. The stop member 50 may be locked with
respect to axial and rotational movement with respect to the housing 10A, 10B. 10 The stop member
50 may be operable to interact with the piston rod 20 for forming a second interlock. The second
interlock ma}f B&Bp@rabie to block proximal movement of the piston rod N TPLBEE 0 the housing
10A, 10B. Expediently, the stop member 50 comprises a pawl element (not explicitly shown in FIG.

1A) for inteaginawithdheralehebieopkesnal 16 pldhipistentned 2ehdnt tbepseseahemeockntest, the
stop member 1550 and the drive member 30 interact with the Sfme ro”y?v{g% of ratchet pockets 210. The

stop memBEISTIFRSY HofBrEea asis PRAMIEALRTERNEE 0¥ dShRERIRIGh &R0 &ber 50 to the
housing. Thessepensiesalemerirhktmambén 3 Ttelarzeropetabientay besiieatly basdgvitie pawl
element of the stg%{r%ember 50,in a.radiajf Hjh%e%tiv%r[] ith 20respect to the longitudinal axis. The

suspensioﬁeéﬂa‘?ﬁ fd%% f%?ae%t(?ﬁpﬁe, ave an S-shaped bend. The first and second interlocks
may b unlockable. The first and second interlocks may be locked when the drive assembly is in the

e e Roged el e FRas el bl soeat g, MéRBdsdRbisseon)

interlock is'locked, the pawl elemen e drive member 30 (the stop member 50) may disengage
from one rigtcked piitkiaspeotde e istshrrdativoBynayeaRat mméﬂw%mﬁa@r@%@&%%ém
element wifRgespect to the longitudinal axis of the piston rod when the piston rod 20 is axially moving
with respect to the drive member 30 (stop member 50). When switching 30 the drive assembly from
the drive mode to the reset mode, the pawl element 300 of the drive member 30 (stop member 50)

may g brqughtiept-akereagemen feophebrsrertivetaighietpo gistbAooRihpistoringad 20 by a
rotation of the piston rod with respect to the drive member 30 (st ember 50). W

2011/0392%%¥6¢ /R 8?6-/3}5‘24%%%@‘51‘%6%%% ey ﬁ?%%@ﬁ?ggt fods r%’r‘i‘ﬁe%”r’c?é’&”’rﬁ@?n‘ﬁer 60.
The reset themphkroftomay bettarxaihetodedanitusispd OtohR. fowsidgada e BIoTHBeBRE member
60 may preferably be rotatable wit t ’ ' OByf itchi j ssembly
from the dg\ﬁecr%nglags[%stﬁé) ?é@e%%n‘%@feﬁéte% rﬁlg\?e& %@ﬂ%ﬁgﬁf@@gﬂﬁ%%g@ %Ir? ﬁ)\g?(?ﬁg the first

and/or sectaichetedoskisy2iibanéeisiotanshal moveereiessntsneedimaambe Sommemehe
'O“QiWi”%@ﬁﬁﬁWHB IERRESIANRR SPHRng QA IPE. SHhs RSRISNEMBRIHED pBaNEepgise, for

example, a ring-like part with an opening 10 through which the piston rod 20 may extend. The form of
the opening may be selected such that the piston rod 20 is splined to the reset member 60. In

particular, theRigeHa¢ Rk apesinae desisnadsrchidhaithsustreonestientestsnging
through the opening, is rotationally locked and axialll_i: gi%a qgﬁe with_res%)ﬁ.ct Eort eergsee}a%]%mber
60. For exaRRTREI d8eRm AL St IHREHRR AT R TS Bhar Uieet RBPLLe i 2 OF
for resiliently biasing the pawl element of the stop member 50 in a radial direction with
20 respect to the longitudinal axis. The suspension element 510 may, for example, have an
S-shaped bend.

The first and second interlocks may be unlockable. The first and second interlocks may
be locked when the drive assembly is in the drive mode and unlocked when the drive

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

30 the drive assembly from the drive mode to the reset mode, the pawi element 300 of the
drive member 30 (stop member 50) may be brought out of engagement from the
respective ratchet pocket 210 of the piston red 20 by a rotation of the piston rod with
respect to the drive member 30 (stop member 50).



15respective flat side surface 201 of the piston rod 20 for rotationally locking the piston rod 20 with
respect to the reset member 60. According 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 20 #&M*HEFEIEt member 60, for exam le. The detachable mertber G AP H8F example, be
one of a cartridge and a cartridge holder. The cartridge holder may be designed to retain a cartridge.

In particulas, dhgdetachahis emberre-haripdeniations e aergeRé Witk thedeiéy elpments 610.
Expediently, the drive assembly may be configured such that a sﬁﬁ)&gne connection bgtw gn the

detachabl@eRfbaxiatydrekert withdsspatd SIS 8L HPEHiR SEmeA15%hgage
the indentatigrsadiye driveassewhly réamasticutae theudeigctable oReimbes féh medttlesthioasing 10A,

103, may be configured sych that detaching the detachable member 70 fram the housing 10A, 103

involves rﬁﬁﬁﬁ@%{%&a‘gﬁgw e %ﬁ??zgﬁ%%a?’[? *Eﬁedﬁb’ﬁsﬁﬁaeﬁé’ i ﬁﬁf For example, the

detacBablesnégibed T&amﬁb&mgqmiﬁgﬁﬂﬁﬁd/ﬂ)ﬁsammhetdée@mﬂ rsaehsiedtcarbtajoned connection or

a thread CO““ee‘%n'%Ht%"”f’%h%%ﬁ&é??é‘é%%%#)ﬁb‘% S[HH‘%h%%@%ﬂﬂi?ggﬂ%%@%%or%@%%'”9- The
igure t er 60 f

drive assemBYy may be con such that the reset me ollows rotational movement of the
detachabldensmpet020 hith. respect to the housing 10A, 10B for detaching the WO
2011/039216PCT/EP2010/064407 34 detachable member 70 from the housing 10A, 10B by means of
interaction between the tooth elements 610 of the reset member 60 and respective indentations of the

detachablel hferaBeF MeMhes B (e AN RISHISF PBaMBIE FRgdSRY OB ARy
displageable-¥(ihrasrecte fadessd PemagrSanbenbadiontr eleropatsrfglhaydfehsresetimember
60 are in engagement with the respective ind ntaéhions of the dgaggﬁble membfer 7t . Tt}eté:irgive
assembly BHEERASARRIFET §Bgr?091'§ﬁﬂlén$‘§1tﬁ ErFR 5 BB APE Y N RGEBER S Mg Mhentations
by means piddligtaislispiagamestdysibe s tacteaiblet thenpitor Godjtviiespadetal ihg thousghgti®A, 10B
dth t member 60 f locking, the th . ' I i
osembly SARUDcn 8 RTE e Rt 3 o e T e o e
drive assefblfF onaxiepeadyfopseitigdasiasesist pagitatarihdivés Qﬁgéaqfﬁéodﬁi@r&%wfﬁpanay be in
2 prodmal igtt paoifpn Wil LeRaee! 58111 BypiBwA Qb 20%v RRBRAY VSRR B tch g star

configuration.
20 with respect to the reset member 60.

According 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
20 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

retain a cartridge. in particuiar, the detachable member 70 has indentations for

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

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

The drive assembly, in particular the detachable member 70 and the housing 10A, 108,
may be configured such that detaching the detachable member 70 from the housing
10A, 10B involves rotating the detachable member 70 with respect to the housing 10A,
30 10B. For example, the detachable member 70 and the housing 10A, 10B may be
designed such that a bayonet connection or a thread connection can be established
between the detachable member 70 and the housing. The drive assembly may be
configured such that the reset member 60 follows rotational movement of the
detachable member 70 with respect to the housing 10A, 108 for detaching the



15the proximal start position, the piston rod 20 may be arranged in an axial position which is closest to
the proximal end 100P of the housing 10A, 10B. When operating the drive assembly, in particular for
setting a dose - for example a dose of a liquid medicinal product -, the p (o] 4@ ifmoroximally
displaced wﬁﬁ’ré%‘&’é’é?%%ome housing 10A, 108, By means of displaciﬁg the pugw ﬁtton 40 in the
proximal direction, the moving pivot 4010, which is comprised by or connected to the push button 40,

is proximadlytgispiBrechwitbaesp dairottirerixathpiviairl DB Bhatende of thielectnr8batkednitheetained
in the slot of the moving piyat 4010 is carried 25in.the proxi irect] i ing pivot 4010,
such that fﬂg&&%&@@ﬁ% %)@tg%(gg orlfﬁg?i{g ee%g%&e@%nﬁ?ﬁt%%eg &g‘é%l?\]/%tﬁ%%ﬂﬁr%{hls way, axial
movementiefableapismbuttmer 20. iShedsachaddneabetaliomelthe a‘eﬁi@@w@m@ﬁzﬁlaﬁle retained
in the f'Xe%bﬁ%gio&ggjj%c%%@eﬁm%lc%%@@&%@%s%% ReiRdUFBOSARYRTAG intRPiEEOKasMgNt of the

drive member means o e member interacting with the journal bearings of the lever 35. A

mechanicalf #owapsel e eeeiSbareymeaaasoert Wil i reserehd thdeiodoneritBe 30 is

displaced hyasmalerdisiaiiconthe grosimalaiisstionhandheigusiuuuand. thepesticular, the
central axis of the lever 35, which is connected to the WO 2011/039216PCT/EP2010/064407 35 drive

member 38/eaRNES A aEe S ineasaasabls RIBHAS PagaRtRi AeRY MBARY BivbE B¢ SRIGS AR by the

same angler areurddbeatreeaivobl 0 bAviowepet: shee Seidsixdelicrarayacaha kexgsr distance
from the fixed pivot Jeo 0 than the %ﬁé‘fﬁl agr?%g%r example twicg? the distance, the distal displacement

of the pusﬁ"ﬁ[]{)&% 48 18" 4ryeritHish &8 ARG RESH Yisplacement of the drive member
30. When the drive member 30 is proximally displaced with respect to the housing 10A, 10B, the pawl

element 300 gldne ATve MATORLAN ARl IRAES g nas AT RelRopP LG adgosequently

engages the proximally successive ratchet pocket ‘of the piston 10 rod 20. During its movement
from one retctigupaioiet IRl0ac i erXigatatien phekeiva esiempinhale RfefR 0ot $REEF member

30 bears %@@diﬁﬁﬁﬂa&%%@@@&@.Wﬂéiw@oﬂ%&% ohaheprRviaue KRichatRepkalRHIwsince the

proximal sidewall is inclined such that aégjrommal end of the proximal sidewall has a larger distance

from the I0i%gREENEIBRIERHSING Jidfbn! AR e LHME ASSETONMIR PSS REr s RAigHFHRH AW
15elgment 300 is,dlishlacad pysmoi ometheiengiidioahayisdnaarsagiad dirastionatiptation which
is closest to the proximal end 100P of the housing 10A, 10B.

When operating the drive assembly, in particular for setting a dose - for example a dose
of a liquid medicinal product -, the push button 40 is proximally displaced with respect to

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

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

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

30 The rotation of the lever 35 is, in turn, converted into axial movement of the drive
member 30 by means of the drive member interacting with the journal bearings of the
iever 35. A mechanical advantage is achieved by means of the lever 35 such that the
drive member 30 is displaced by a smaller distance in the proximal direction than the
push button 40. In particular, the central axis of the lever 35, which is connected to the



movement of the drive member 30 from one ratchet pocket to the proximally successive ratchet pocket
210. The drive member is designed such that the radial displacement generates a resilient bias on the
pawl element 300. By means of the resilient bias, engagement of the pawl element 300 of the drive
member 30 WRIHE & Sratchet 20 pocket 210 is promoted. Engagement WhtliFakt/8fdfengagement
from the ratchet pockets 210 may be audible andssor palpable for a user setting the dose. Thus, the

user may e ovidadavin aydinieantiqirtartiieieegbagkdanshetdrart setinparaling. dhaingppoximal

movement of the drive member 30, proximal movement of the @iston 25 rod 20 is blocked by means of

the second@iRtHBiad Ry HESBPEEUSARERbEISHEAPHRE Jiiidh Fey %?ﬁnsﬂéﬁ%aﬁﬁ?fﬁ% ‘Bawl
element obigngied snamigeblisenainsdmengdigemeibwitdioneei the tatohelt paskets 210 during

proximal movement of the drive member 30 for setting the dose, In thi axial.load in roximal
direction e%‘?‘@ﬂ% AR E?ik%‘.%ﬁ%%ﬁ ‘[%tiﬁwfjes'?gi?%mvﬁtfﬁ ?ﬁhg rR/uesin\%IlrJn ogr@ W aé%%%%ﬁve
30membef@&iaprpnvaty displdistd ditthaespestitof the pistennechRerfd setting the dose is countered

by means of the second interlock, so that the piston rod 20 preferably does not follow the proximal
movement of the drive member 30. Thus, the dose accuracy may be advantageously increased. WO

2011/039206RC THE PPoe 0resaas 7386soxiBadhcizpaeed biaresercbieHbainoe g by Ba first
drive modg eanliguERlipRreshaiane sleanbiascsn artaigBruImatrisAReenbetias push bution

40 for setting the dose was completed. 5In the dose set configuration, the drive member 30 and the

push buttoR IS HRSPRERIMHIR GRGREIBE Rirregest s ers Wrtairiel kRl $d0&iRG DA, 103
compayed {ethe StarticgHEIMEENRD! ke bhe Pateetiptariatipronihrbesiepateasisicke: (@ piston
rod is in the same paosition with resHeg o the h usiré%S 0A, 10B as.in the sltart opfi%#ﬁtion. 10 FIG.
1C shows DeEaYRIPUEN oLH e dNG ﬁ%gé?ﬁgl'?pﬁ{ EARIAHER D ISR AXEE 9. the dose
dispensedgonfigaratitswalpokkanmpieidos dispestsiogibeH:. Risee tine driverasssitdathsy be brought
from the dose. set configuration of FIG. 1B t %ose”g% %H%%n i il i &Or
dispensing‘riﬁéngét%&é&ﬁﬁ%ea&rs%ig]uaﬁgﬁafﬁnﬁﬂagy e dis jl ﬁ:@ssp zlace \%vl;ﬁégﬁggétg %’e }r%
longitudinal axis of the piston rod 20 than a distal end of the proximal sidewall, the pawl
15  element 300 is displaced away from the longitudinal axis in a radial direction during
movement of the drive member 30 from one ratchet pocket to the proximally successive
ratchet pocket 210. The drive member is designed such that the radial displacement
generates a resilient bias on the pawl element 300. By means of the resilient bias,
engagement of the pawl element 300 of the drive member 30 with the next ratchet
20 pocket 210 is promoted. Engagement with and/or disengagement from the ratchet
pockets 210 may be audible and/or palpable for a user setting the dose. Thus, the user

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

25 rod 20 is biocked by means of the second interlock, formed by the stop member 50 and
the piston rod 20. In particular, the pawl element of the stop member 50 remains in
engagement with one of the ratchet pockets 210 during proximal movement of the drive
member 30 for setting the dose. In this way, axial load in the proximal direction exerted
on the piston rod 20 due to interaction with the drive member 30 when the drive

30 member 30 is proximally displaced with respect to the piston rod 20 for setling the dose
is countered by means of the second interlock, so that the piston rod 20 preferably does
not follow the proximal movement of the drive member 30. Thus, the dose accuracy

may be advantageously increased.



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 20patrticular, the axle of the lever 35 which is
retained in tREOSIBLIBMAE moving pivot 4010 is distally displaced with resg&ct E8H&/Mid%ing 10A, 103
during dispensing the set dose. The rotation of t& lever 35 is in turn converted to distal axial

movemeni-qtihg: e, STBbEE 0. AYRANR O LINE ASISR A Re-Chike dReaaenaQ Yy Uisiayer 35

via the journal bearings. 25 During the distal movement of the drive member 30 the first interlock

blocks progithd BesecsrbReBligheaRto AU ONINA [ispErement Airfle RisnbeteD AW that the

drive member30FarigsdheRigtAdieeed0 with it in the distal direction. In particular, the pawl element
300 of the drive member 30 remains engaged with one ratchet pocket 210 of 30 the piston rod 20

when the drive member 30 is distally displaced for dispensing the set dose. The pawl element 300
prefergbly phHtsdbsetistatsmiipeatefine satahetrpecketr ZWardh ehpistoshiodtia Atagrbe operable to

distally displac ' f th tridge for di 1sing th td f h [ WO
20111030 RTINSO ST S A EB0r oLt S ioeE isplacement
of the pistenmqsh 2@ wittheesizectomiigeratiosingF Butinbes théjsscticow 20 e stapimgnigistal
dection, B @%‘a{b&%ﬂ*f@é W ih-Step Memaplo 57895885 L BB ABGIRIENGAP B HARE

engages wi proximally subsequent ratchet pocket e piston rod™20. When 5 disengaging
from the retiembepoligeatieml element 500 of stop member 50 may be radially outwardly displaced, in
partiggar against the resilient bias of the suspension element 510. The resilient bias generated by the
suspension element 510 may promote engagement with the subsequent ratchet pocket 210.

EngagemdrBwith SHaWs aisertiarinian RbREREaRMREPEIKEIE 5869nd\HKeliAffe and/or palpable
for the 10ussHisRARSING §erdosssd Bispettusoh Al difpl Pddedanitha otz padpigtansile

e o e b seP ey e G T S e g
volume of anehd@sserdiypensed configuration of FIG. 1C.

15
For dispensing the set dose, the push button 40 may be distally displaced with respect
to the housing 10A, 10B. Distal moverment 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

20 particular, the axle of the lever 35 which is retained in the slot of the moving pivot 4010
is distally displaced with respect to the housing 10A, 10B during dispensing the set dose.
The rotation of the lever 35 is in turn converted to distal axial movement of the drive
member 30 by means of interaction of the drive member 30 with the lever 35 via the
journal bearings.

25
During the distal movement of the drive member 30 the first interlock blocks proximal
movement of the piston rod 20 with respect to the drive member 30, such that the drive
member 30 carries the piston rod 20 with it in the distal direction. In particular, the pawl
element 300 of the drive member 30 remains engaged with one ratchet pocket 210 of

30 the piston rod 20 when the drive member 30 is distally displaced for dispensing the set
dose. The paw! element 300 preferably abuts the distal surface of the ratchet pocket
210. The piston rod 20 may be operable to distally displace a piston of the cartridge for

dispensing the set dose from the cartridge.



15be determined by the distance between the distal surfaces 2110 of two directly subsequent ratchet
pockets 210, for example. 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 operai ibed in
20connectioW9vﬁHllﬂfgg§6lA to 1C, until the drivegssembly is in a fuIIy-disgggr/ri%éié t‘%?rﬁi?%&tﬁation. FIG.
2A shows a seqtional view of the drive assembly according to the first embodiment in the fully
dlsgensedm@ dishbad ontetibthei dubndipreasedcitonfigratidisplabemsnt qisherp2iood @D 20 inithe distal
end position, the piston rad 20, in_particylar the last-dose:siqp element o] rad. 20,
teracts VITAHRE Kot G i 16RO DRLSo el o e St s SRR B e
In particulagwhelpisten o6 th20:tzmnarbeerdfialisengogethisainvinasstanelypbokesintl@med in the distal
direction. 30For preventi e istan, AN Bhesinteyagigdirectly with
ELR gLt AR ERAKAER, BB AR RS y%a&s%h bRy Al

the housin%_nggg\, OB or via further comp e drive assembly such as the drive member 30,
the leber 3fsengkgitgeiionsihsuatehabPackRb predateasibodithehstiamereinee Sikraa¥efbly is in the

fully dispepsad canfigaionidbadiivemermear3aderentissirediterininsacemib Siegussing 10A, 108
- for example via the lever 35 and the WO 2011/039216PCT/EP2010/064407_38 push button 40 -,
such that GleEEHoVEMERESERIERHDIRRRINBENED MNP RIS MEITIEH P 18 AR L Bt ked. In

addition, the daslAesf-atepienee3bembetsrprosimabe0drrighgeativet mimbed/30 when the drive

assembly is in the fully dispensed configuration, s that distal mavement of the piston with
respect to HRETPRRCENEH] é%?éﬂﬁgigﬁﬁﬁ?%ﬁiﬁ %ig H}ﬁ}’s%]egaﬂﬁ% ?[6@8%r gt(‘:?(% © #%’étﬁagst-dose-stop
elememt 25Q&fdhpdisiog tod @8sbloTkssptbeinsdmeiebeeptovidhd ditveantibiend®@niaistiespect to the

piston rod. Prg i %\{ement 8f the gig%)ne]r, lo%o with respect to the housing from the distal end
{ :

m
position baf%E %&r & S%Sx?hg%efgrt 10position is prevented by the second interlock also in the

fully dispensed configuration -
The drive assembly may be operable for dispensing a plurality of doses. The doses may
be fixed doses, i.e. pre-set and non-user variable doses. The volume of one dose may
15  be determined by the distance between the distal surfaces 2110 of two directly

subsequent ratchet pockets 210, for example.

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

configuration.

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

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

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



in particular by engagement of the pawl element of the stop member 50 with one ratchet pocket 210 of
the piston rod 20. In this way, proximal movement of the drive member 30 is blocked when the drive
assembly is in the fully dispensed configuration. Since the push button 4%ESTC%%RIe%6ao(}pe drive
member 30 WPHE&RE 8 the lever 35, proximal 15, movement of the push Silttorr 20/ With respect to the
housing 10A, 10B is also blocked in the fully dispensed configuration. In this way, the drive assembly

is inoperablesfonsringca futthetrinsadmtheibvsiseefss dornfigsrainnBi-athasaiing thehdrive
assembly from the fully dispensed configuration of FI to th(%PZO i%grrlt c99§§urﬁt|{)sn of FIG. 1A, the
it

i .2
drive assehtBiga\Phe RHSRIGTHSS: ﬂﬂeaeﬂl}l%ﬁb%??éft FEEPREE g From the drive
mode to thadRpeineaEeS tasalne mieni Gy her tlatedvwsittsespaytisdntibentuligingnensetOB

around the longitudinal axi the, piston rod 20 and.the hausi : Lexample, the drive
assembly @5@[‘6@@‘8%&%‘%}%@?&% SHRVGHER 3.%?5&%%‘5‘%}?‘2?@@5%@%@%& 70 from the
housigg 10AsrhbE, 20 particnlarbwilisdenheosimg the ytihas conekasion 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 70hitlagarespstopeipmpol2hof 0re pEBarsEROROBSIRENRE JRRVEMAR SEIRR rod 20
and the hoysiagQfd O e rollienal e yratsnial (hrotpinghable mamberemanbediznsterred

to rotational movement of the reset member 60 by means of interaction beéi\%v en the to%gellgtments
610 of the Wilbctasranbir 168 bRdsiag M EGdiskbeoh SF HiRd @ééﬁ%’tﬁ?é g*r‘\%%?’?@? &R the drive
3886&*}% iﬁd’@iﬁeg r&geé\m@@g, 52%&\/@@53@(1 f‘v’rﬁk&%&;ﬁ@iﬁﬁ?ﬂ@ﬂ!@&%&@@diﬁdﬁﬁ@ﬂieﬁw the f
etachable memper 70 may be disengaged from the tooth elements 61 e jon o
the detachiRTRRE&Y 7?5‘%5?%%?3&8?%5%%@%%@%iér?té) E’hrgec%%%fh%%@%ué%éaﬁ t#rom the
housing 1QfckeB2 & sfahty anstermed 20tHe thiseivayeproairedl. Mhusmehtnftie diiive axBr@yes in the
reset mode, the 5 detachable member ] the; iag 10A, 10B
or pulled iﬂédbllo&i%gw iree%ﬁ.(’)%%\r’%gr%%%&e éﬁgﬁgﬁﬂg%ﬁg #(%[%%r‘?ab e fﬁ@’bﬁ'%@% the
housing 1QAShOBIBIGI®B shupedisdbtshile BaniendYRVeneaEnsbPadewra Py R Rist
emchgmeﬁo]v%‘&&?@F&%ﬁpéﬂ%ﬁtﬁﬂrﬁ@b{ﬁﬂ%i?&ée%%ﬁ%trﬁ%ﬁ%tﬁ@qt@m?@nége'r@ﬁ@fbi&@ﬁapﬁachable
IS di

membeér 7 sconnected from the housing 10A, 10B and the reset member 60 %ro ated with
respect to the hdyslispatsediomiigiraliametbiy Wa%rige Hieo2esrmlis LW ANGUR orientation of
the reset nﬁs%ﬁliggra'i@mg} FRRest deethaiheusieastysohdBuratim drive mode. 15 Since the piston rod

20 is splined to the reset member 60, the piston rod 20 follows the rotation of the reset member 60.
Therefore, in the reset mode, the piston rod 20 is rotated with respect to the housing 10A, 10B around

the longitugtipaladsiagmraseddaissanigylaoatigrtationdis eeski/ eanbglerdjotheffdfednioting as the
resetzn(gemg%r??énﬁguration of FIG. 1A, the drive assembly may be switched from the drive mode

to the reset mode. For switching from the drive mode to the reset mode, reset member

60 may be rotated with respect to the housing 10A, 10B around the longitudinal axis of

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

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

30 respect to the housing 10A, 10B around the longitudinal axis of the piston rod 20 and
the housing 10A, 10B. The rotational movement of the detachable member 70 may be
transferred to rotational movement of the reset member 60 by means of interaction
between the tooth elements 610 of the reset member 80 and respective indentations of
the detachable member 70. When the drive assembly is in the reset mode, the



20 The drive member 30 and the stop member 50, however, are rotationally locked with respect to the
housing 10A, 10B. In this way, the reset member 60 and the piston rod 20 are rotationally displaced
with respect to the drive member 30 and the stop member 50 by means Jj%ii?&ﬂ) the reset
member 60.%8 @)}lﬁ%ga%ﬁﬁs of rotating the piston rggl 20 with respect to thgII égr?\fléﬁrgnerﬁber 0 and the
stop member 50, the respective row or rows of ratchet pockets 210 is/are rotated out of engagement
with the regpeeativiopawf elerdenishefirenthsiviean @ heny3teatideingagap femthertSothAdtemestetion of

th t ber,6 he piston rod t 1,30 el ts Qf dyl

member S TeRELANEN el DALt AT e m%@ﬁﬁﬁ%iﬂiﬁf (chet
pockets 2 Hataohiag das ddtasbabiehetmpbek et Ro0 Witidioosiggg lielepidras ive
member 3p,29d e sapiEoenad e R etsad soniquiAloaalihp dieassembly - may

have a breakthrough or an opening at least in one angular direction with respect to the WO

2011/639 ZespetRlEe pEroes F40na fongraninid. Sed i raenaddrotatisrhoLsiac bt e18f &hts out of
the respeclivaraichrt RREKEERAGdrefoP rambledly Rfsianr ca i 8laskainabibmanite-o® bound by a
side face in at least one angular direction with respect to the longitudinal axis. Rotation of the pawl
elements GBS RUERG: JekéBmay alternatively or additionally be facilitated 5by the curved or
beveled shape of the side surface(s) comprising the ratchet pockets 210. When the pawl elements of
the drive ber 30 and the stop member. 50, respectively, bear on the flat si urface(s) 201 of the
piston rodn%%tﬁeé ﬁ%‘?\%ﬁa §888ﬂ%a?:1\f§%8§§’f’0&r\@ L?rﬁ%%rlf{e%y 5?8%%’5 n[looéréemg% 3 p%(gé)e]n%r'gtd 20
with t@speit tofitlse lesasingds norlbggeatiolockethdyitsteesdookatefiren bigid-abooritidrierantieh@hus, the
piston rod 20 can sh k.19, %mﬁ! iti el p}i%]ﬁgeq%%(-go the
proximal sfg?tr%%%ﬁ?ﬁgrﬁgt *egg?ﬁ%‘%‘:%% ﬁogjcgﬁ vang%g?i%ﬁg@’ t?e8 %n )[t/]]gag?laélly@glesp acedt; No rEotation of the
piston rod ietatasbustiryeImeRI® e Bhusisg KthelhBtidoseutsnale/ avasfanglel Rl O/ s SamBRIas a
second reggtmogle, cANTGHEALAR AP HHBRG AstaNdRb<OoAR LRI RNBARARKISING PoRXifEN Start
position. 20 For switching the drive assembly from the reset mode to the drive mode, reset member 60
is rotated With'fedpeM84Re housing 10A, 10B. For example, the reset member 60 is rotated in the
opposgife direction as for switching from the drive mode to the reset mode. The rotation can, for
example, be effected by means of interactjon of the tooth elements 610 wijth ther, tive
indentationd SianRERIEIRALBR é?rﬁf&n?é B%ﬁi?g“éc?ﬁ%@&m 61'60, the piston rod 20 follows the

rotation of the reset member 60. Therefore, in the reset mode, the piston rod 20 is
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.

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

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

30 elements of drive member 30 and stop member 50, respectively, bear on a respective
flat side surface 201 of the piston rod 20. The ratchet pockets 210 — or at least those
ratchet pockets 210 which engage the pawl elements of the drive member 30 and the
stop member 50 in the fully-dispensed configuration of the drive assembly - may have a
breakthrough or an opening at least in one angular direction with respect to the



25 the detachable member 70 to the housing 10A, 10B. The detachable member 70 may preferably be
connected to the housing 10A, 10B for providing the drive assembly with a full cartridge. In this way,
rotation of the detachable member 70 around the longitudinal axis for connecting the detachable
member 70 B EEHAILHY 10A, 10B may be transferred to the reset memBel BEZREER At the reset
member 60 is rotationally 30displaced with respe@? to the housing 10A, 10B. Rotational movement of

the reset mermesRg iofiswdtelunetas SlHus RSP aBRM I ESSSIBRgR R S dier Mokt is. in

turn, transferred to rotational movement of the piston rod 20 around the longitudinal axis with respect

to the hou§IRgkebA! ORI REARRIE aleEsheRRPRINBREFHEoHA 018Y AR Pa PAHERB¥ A% nd the stop

member 5@,dB thist st hecnal eleanrsiss e deyponembes P gasistapanenrseios tspectively,

b ht int t with ti tchet ket 210 of the pist d 20, hat the first
2t SecontBEIE i AR BFOE s CorH ) R WL I RO PerR Bl

configgiration #i5fGed Ar BiseBsshviscant diigide secfmebymwnpf iaidgivecasseheb lycamketsding to a
second exgr lary embodiment. 10 The drive assembly comprises an exterior housing 10B and a pivot
part 10A fiXed to the exterior housing. The drive assembly further comprises a push button 40 which is
axially displaceable and, preferably, rotationally locked with respect to the housing 10A, 10B. In

addiion, e, 238l saET AR ke TR AGAE R AN MR 39 lechr.grially

displaceable with réspect fo thé housing 10A, 108. The drive member 30 may be configured to be

operativel\besneedhel atsitdeespianalaltdh 4o Hyennising mb48yvihstrstARdSRG08d HigfiaefSexample,

compyfse aRAABIRGRT PHSHERRLIRVARERIBY BIabhaye adiistridepirprytisylabbsingigrianged at one
end of the lever arm, for engaging a slot of a fixed pivot 1010, the fixed pivot 4010 preferably being

comprised BYIRIOHRERMGINE YARALHRE 3R FHad HReFPEHE nDushm N ERECRIRY &t Hay have
a second aydepiia s tiidRtd RIEraxiaRY ethAlFILIBPROBIeeR LA e itnee) baok &S berpparieckio the first
axle, for engaging a.slot of a moving pivot 4010, the moving pivot 4010 preferably, bein mprised by
the push DO e 10 148 T B A ADIE SRR Lt Ao CI e Sp AL the
lever armsofitetpésforetbpiiroh 4083224,
15
FIG. 2C shows a schematic sectional view of the drive assembly in a second reset
mode configuration after the piston rod 20 has been pushed back to its proximal start

position.

20  For switching the drive assembly from the reset mode to the drive mode, reset member
80 is rotated with respect to the housing 10A, 10B. For example, the reset member 60 is
rotated in the opposite direction as for switching from the drive mode to the reset mode.
The rotation can, for example, be effected by means of interaction of the tooth elements
610 with the respective indentations of the detachable member 70 during connecting

25 the detachable member 70 to the housing 10A, 10B. The detachable member 70 may
oreferably be connected to the housing 10A, 10B for providing the drive assembly with a
full cartridge. In this way, rotation of the detachable member 70 arocund 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 rotaticnally

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

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



The drive member 30 may be connected to the lever 35 by means of journal bearings 3010. For
example, each lever arm may comprise a hole or slot for engaging one respective journal bearing
3010 of the drive member 30. In particular, the central axis of lever 35 ru journal
bearings 301 AW Ahical advantage is realizgd by 30 means of the a%%ﬁé%?ﬁ%ﬁ&%%ﬁe moving
pivot 4010 and the journal bearings 301 at different distances from the fixed pivot 1010. For example,

the drive mesmbesr 30 ey tiavabpaldhexil distancadigbbashiay dhanmmb bltitend40ethus providing
foral:2 mech%niCél ad\g?nggge. Other gﬁchanic%lva vaan;_ta ?sua%% Icn n%%iv%bleemars},{v\\,/v(?tll. aWO
2011/0393T18PESY OitAXG RS 1R RS e %s 8e§cl’lb68 n goﬁnec 1on with the first

exemplaryrespeotiimeatsizat abriatarnert tidheghasidol@onseahat ﬂwﬁbsﬂmssmirﬁﬁd@énsing a
dose, s coprered.1p OIAIQNAN ORI AL U1 Y8 oM (0P SLHSR Ak B S0t of he

fixed pivotaf8 IS rotation is in turn converted into axial movement o drive’5 member 30 in the
same Birettion #8.the push button 40. The drive member 30 may be rotationally locked with respect to
the housing 10A, 10B. For example, the drive member 30 has an axially extending groove 320 which
is configured for engaging an axially extending web of the housing 10A, 10B for 10rotationally locking
the drive nidfhbeBhoGi#NaBike REANEN VR Aiendr\Basse AR AREREIRE HBISTRMDT the drive
member 3@ihIgspesidedfeehpusing 10A, 10B. Accordingly, the drive member 30 may be splined 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. 15 The drive
assenbly Fise eovepiisesrbistepmeisieas@ybicn asialy!Didraha potatalse Wik fisspdethe the
housing, for example by means pf a pair.of .cir ferential Sj .gnf ' h, on an
inner surfa%)é?%rf%’éoeux%}é}ﬁoﬁgudgﬁa %B%ﬁﬁéye% %/Fi ﬁ%e}ﬁgﬁlg%gg l\47‘vi %2‘3‘3?3?50 ﬁfgpegn{%iqg%g %i he stop
member 50ispleThetivedsyetenhpinapietopmibeeckesevitierars @ doihicAanap®é @btat8Ble but
axially locked with respect to the housing 10A, 10B. The reset member 60 may have tooth elements
610. In contrast to the first embodiment, the tooth elements 610 do not protrude distally from the reset

member 640 RSN theetoHHE ASFRERY GO0 PFERS IR MENORWRE N B SHVETRSAE el PBarticular
circupyereptial iusass f ihratessl e mbrispacilbarierahalieImeMiber. 10 aawvBarerinsisrggtions
7;0, in particular in an inner surface of the detachable énvc\alir{?‘bt%re?Ods\ﬁtggriltoar{%rg%nﬂ%%?ndsfg{éengaglng
with respefifé R§dRnTigured to be operatively connecte p Yy
lever 35. The lever 35 may, for example, comprise a pair of lever arms. Each lever arm
may have a first axie, 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
20 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
compared to the first axle, for engaging a slot of a moving pivot 4010, the moving pivot
4010 preferably being comprised by the push button 40. The lever 35 may be rotatable
around the engagement of the first axles of the lever arms with the fixed pivot 1010.
25
The drive member 30 may be connected to the lever 35 by means of journal bearings
3010. For example, each lever arm may comprise a hole or slot for engaging one
respective journal bearing 3010 of the drive member 30. In particular, the central axis of
lever 35 runs through the journal bearings 3010. A mechanical advantage is realized by
30 means of the arrangement of the moving pivot 4010 and the journal bearings 301 at
different distances from the fixed pivot 1010. For example, the drive member 30 may
travel half the axial distance travelied by the push button 40, thus providing for a 1:2
mechanical advantage. Other mechanical advantages are conceivable, as well.



30 elements 610 when the detachable member 70 is connected to the housing 10A, 10B. In FIG. 3,
the detachable member 70 is illustrated in a position separated from the housing 10A, 10B to allow the
indentations 710 to be viewed. WO 2011/039216PCT/EP2010/064407 43 The drive assembly
according toH:2prEEERE€mbodiment comprises a spring 80 which is opePSBIER tEH-E with the stop
member 50 and the reset member 60. For examplé, the spring 80 is a coil spring with an opening

through which thepistanHig sxtgadsideiseEnaRAsnayiberaxinly pasiioney habreandhe stop

member 50 and the reset member 560. One end of the spring 80 may be axially and rotationally fixed

to the stopPfiBhiBRYeREP NS cNRD MiteR He UhRAGIAHRT Y SEUNY A FRASHBRAIG ARES {5 the reset

member 6@o A6 @dave ASERImY RISRERNPISER ANSIOs r9e 28 THefpistongoad2ihgiay e aidally
10disp|aceabl§le
f

ith respec he housjng 10A, 10B and rotataple with. respect to the housing 10A,
10B betweH \?%?‘ar%\{ﬂ&j é%éitﬁmsar éaﬁ%l?ow ALY %@E\ﬁfﬁg Waﬁéaﬁ?s{%’\é% %rgc%ﬂﬁeaéma% ar
positighs maniiseasguiathe Spacedisgaidipddbe hagh 38G{dn particular by 90 or less. 15FIG. 10A
shows a side view of the piston rod 20 for the drive assembly according to the second exemplary

embodiment. The piston rod 20 has a proximal end 200P and a distal end 2000. A main longitudinal
axis extendsdeiivesnahwpréinmsichel @Rl tosididtalitnesuan loTie pirusinetFo h,

comprise a-gaig hody 2@ aRgkaheanao PR which isigiaiablinihFesPESe Wisicmain body 20A.

The main body 20A and the bearing 20B are preferably axially locked with respect to each other. For

example, SPRfCAROSOE RGBTSRy BealbrHeansingdiePiet hialrusing 26R AP bearing 20B.

25Theppistendqshafhhasianaraldon eidirsdatthainoskeiscRidieamueinide disstieichet pockets 210
is axially bound by a distal sidewall 2110 and a proximal sidewall 2120 s%c that the %rgtjﬁghet
t

pocket 21PHAMERS RAfirRPXerRER ilRe b S P rRRB P W SISREFLIF A0ESPhe od 20
may have acigtgeingth, indegtiatiansmiteeBfomathe fisitratthetheookesHg M@0t 0B. 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.

15
The drive assembly also comprises a stop member 50 which is axially fixed and
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 108,
preferably interacting with a circumferential bulge of the stop member 50.

20 '

The drive assembily may comprise a reset member 60 which may be rotatable but
axially locked with respect to the housing 10A, 10B. The reset member 60 may have
tooth elements 610. In contrast to the first embodiment, the tooth elements 610 do not
protrude distally from the reset member 60. Rather, the tooth elements 610 protrude

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

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

30 elements 610 when the detachable member 70 is connected to the housing 10A, 10B.
In FIG. 3, the detachable member 70 is iliustrated in a position separated from the
housing 10A, 10B to aliow the indentations 710 to be viewed.



Each of the distal sidewall 2110 and the proximal sidewall 2120 of one of the first ratchet pockets 210
extends in the first angular direction from a first edge to a second edge. The first and second edges

may extend radially, inﬁparticular perpendicularly, with respect to the longjtudinal a>?'sé I4r&7the present

embodimen® & &S edges of the WO 2011%}39216PCT/EP2010108£ZW FA%&'8nd second

sidewalls 2110, 2120 coincide and define one end of the first ratchet pocket 210. It is also conceivable
by a firthey SOONAL e ethol g e ety extong ol for exermle, The Trsbedge o the.
y a further sidewall. The further side wall may extend axially, for example irst edge of the
proximal siiEREEADE 19 'BiEFasHh e ﬁ@ﬁ%&:{ﬁBt”ﬁ%%i?eeirz%%ﬁﬁﬁg”bee%Sﬁﬁ@é@E % ﬁgé l?l%teeg 4ge 5% the
distal sidetivab @298 the axlbdiyrsuredtbsivediyst irgchetpgitieti@l theypistonmetaxtgads! 2080 which
extends, for example, axially or,substantial I The fi i | Ois
arranged fﬁ?fﬁréqrggvyf :B’r% 'ealFlsqgﬁ@%r%%%%gftﬁﬁge%%gﬁ%@(? %‘é@%ﬁ%@:@%ﬂ%ﬁ%ﬁ the
proxinal sfife @a# 2ad @f Theispting BOmabsiaainly and oaisdipneliintraadoiih sepEeetdiie

ong g g BRI P RILOR 18T A LARCKSL BRIl o eai The disa
ma

side wall 2 un essentially perpendicular to the longitudinal axis. 15 The piston rod 20, in
particular théemian &ddy 20A of the piston rod, may have a first axially extending protrusion 230. The
protrusion 230 forms a channel 240 in cooperation with the axial row of first ratchet pockets 210. The

first ratchet pockets 210 represent bulges of the channel 240, For example, the channel 240 is bound
in the first gﬁﬁtﬂ%ﬂ’%ﬁéﬁﬁm@%ﬂﬁ% $REIRERERR PISRBIDY of HePiSRn r#g)\ﬁ %tﬁm%c%ﬁﬁ@ﬁﬁng walls

20 betyeepigrigtslsoassive fisst rattletqatkgts02d,0l OBharcheastatdid Avitragebpdab tmthin a second

angular direction, opposjte.to the first lar direction by the first protrusion 230. The pi rod 20
according Wﬂ?@ﬁr&%‘n35&1%3%%%%?2%%%@%@ fssggéo%%drgtéﬁg%@%ggﬁi g%%%ﬁv%ﬁii@%re also
arranged ifiraheaxialbcondaaypiler fassitmms mahbepmignlaoy Spves apariby 168sdnaecHit riatchet

pockets 220, Si % 1 e i tchet pockets 210, the second ratchet pockets are axially bound by a
distal side gﬁ%@ 8%3@8& éyo%lgn%al 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 30distal

sidewall 228, angiiRg RIRARRISidew it #R30stHRNdRaIdhe 3R E2deBBHIAE KREOrding to the

second exemplary embodiment.

Tﬁe 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

20  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
with respect to each other. For example, a ball-and-socket joint may be formed between
the main body 20A and the bearing 20B.

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

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



tapers in the second angular direction, opposite to the first angular direction. The second ratchet
pockets 220 may be formed by indentations in the ridge which ridge also comprises the row of first
ratchet pockets 210. In particular, the indentations forming the second ratchet pockets 220 may be
comprised bY@ ¥H&#3EE of the ridge which side o 2011/039216PCT/§5§’5‘F6%%%&607 45 face is
opposite of the side face comprising the indentations which form the first ratchet pockets 210. Each of

the distal sideway] 2240hansibismoximal sicayai7ads & dheeane sesed DR ANesks1e220 extends

in the second an&ular direction from a first edge to a second edge. The first and secodnd edges may
extend radia@fyel bﬁrﬁkﬁlé}%?ﬁgﬁﬁm,tmﬁg{%m?rqg?grfgif Bifis 208 SRS present
embodimenidhaiseeesl edgesaf tie fisst andisaspodrsidewallsy22 10122 200eviadidEharfdritefine one
end of the second ratchet pocket 220. It is also congceivable that the second of jrstand
second 10@%%%‘@1\@1@,‘%5 74 )ép%g&(%ﬂﬁgi gﬁj9 c%rﬁﬁgg%%%yhae ar Xérﬁg%qeav?a\@ﬁ% fé)rther side
wall miay exttend fogatlytcfart exankel €1 Thedir Secttymet it prindrficdisidgawiiiti?e il site sealbnd
ratchet po 2 he connected tq. the fi t ' i t tadly
successiveE i%%gi%]?a%%ﬁypg%%%%egy}% rc%rﬁﬁéc ing‘p\_%vta q%@%%wiﬁ%%@lh%@%g@fa@g% , axially
or substantisiéydsiddly exarple. fastedige stlistaphielinfriaife 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 ratcheté)pcket 220, such that the proximal sidﬁwall 2210
is inclined Ththfiissgeeeteiihe srygitdhsirgieihdlid @iéﬁ%?%ﬁtﬂ@@@ww&féfeﬂ%{ 182220 and

the pigfon gad 280bhst distalsisleroai82RMohbessrpenepictichpquiseind2smawai 2ssentially
260 extondE3TAT YA BEbAHE BRI CHSMERRAVHIEY L BRGNS 20N bahBrStan it
the axial restbipbracorgvatebeh paicketsteRe: fiukee2thdmdttiepistakets 2POsfdintehaldes of the
Second ra ALY BTIEII0 B e o e A AR o ety successe
second ratchet pockets 220. The channel 270 may be bound in the first angular direction by the
secoqg proi%"é%?&c%@pod 20, in particular the main body 20A of the piston rod, may have a first
axially extending protrusion 230. The protrusion 230 forms a channel 240 in cooperation
with the axial row of first ratchet pockets 210. The first ratchet pockets 210 represent
buiges of the channel 240. For example, the channel 240 is bound in the first angular
direction by the first ratchet pockets 210 of the axial row and the connecting walls
20 between axially successive first ratchet pockets 210. The channel 240 may be bound in
a second angular direction, opposite to the first angular direction by the first protrusion

230.

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

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

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



30 The channels 240 and 270 are expediently separated from one another, for example by means of
the ridge, such that a passover from one of the channels in an angular direction into the other one of
the channels is prevented. WO 2011/039216PCT/EP2010/064407 46 The second ratchet pockets 220
may be axiafybHdatiikrespect to the first ratchet pockets 210. In partictfdy=BHEYAH0h particular
only one, second ratchet pocket 220 may be axia‘iﬁ/ positioned between two axially successive first

atchet PoSkels 230nIn RN, e gkl Fache BRCKAR R0 % gy of

second 5 ratchet pockets may be arranged out of phase. The piston rod 20 may have a further row of
first ratchePP@eRES L0, which preferably forms a further channel 240 in cooperation with a further
first protrusion 230. The piston rod 20 additionally or alternatively may have a further row of second
ratchet pockets 10220, which preferably forms a further channel 270 in cooaeration with a further

second prétAFG BEFBE slewple?tH pireIRS SO SORNGIoRP AR AT ARG CHTHRRR with respect
to the songratdinalise (220 ektaadish tretsssions 23 andipaetiohthersectind pogusians26dn each

case may, fqr e e, be comprised by a single web,protryding from a side surface of the piston rod.
T FI0, TR U o0 e U8 VT B ERE PO TR e icn s MR RS RE e e
variant, in cespezstoctibdgrigtonirol 200fiFGe poFsdnd enbediistalisitevsaiord £0g22 10 ted the

e | _ ) : : o t
et L o B e P S oot 210
or 220 is cledehabnpekgisiale Hdaop emeriynbieiheid = speenthedpss addbeoingiansspreand distal
side yll 2430522351 J s PRERd s inrmed B eashaf hedirskrodskesnnd ratehetnaerkets

210, 220. The undercut is directed in distal direction and preferably in the first angular direction. 25This

design ma§ite wal araxqedeadsriaindyr Rampie d fesist adgp Shina il eiigayehentQuith the
respective gaiet SsiE FatdFet 4 SN\ wo @ rpaitist Jgendendidiecdiive asge orialyeaiseitingsto the

second exempiay STRRe ek, L L2eL % YMRIY MR NSRS U RGN the

2230 which extends, for example, axially or substantially axially.

15
The first edge of the proximal 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

20 the second ratchet pocket 220 and the piston rod 20. The distal side wall 2220 of the
second ratchet pocket 220 may be essentially perpendicular to the longitudinal axis.

The piston rod 20 has a second protrusion 260. The protrusion 280 extends axially. The
second protrusion 260 may form a second channel 270 in cooperation with the axial row
25  of second ratchet pockets 220. The second ratchet pockets 220 form bulges of the
second channel 270. For example, the channel 270 is bound in the second angular
direction by the second ratchet pockets 220 of the axial row and the connecting walls
between axially successive second ratchet pockets 220. The channel 270 may be
bound in the first angular direction by the second protrusion 260.
30
The channels 240 and 270 are expediently separated from one another, for example by
means of the ridge, such that a passover from one of the channels in an angular
direction into the other one of the channels is prevented.



30 push button 40, and the detachable member 70 are omitted in FIG. 4A and also in the subsequent
figures 46 through 66. The spring 80 is cut open in FIG.s 4A through 66 to improve the view onto the
piston rod 20. WO 2011/039216PCT/EP2010/064407 47 In the configuration illustrated in FIG. 4A, the
drive assemBif 1K HE%rt configuration, for example in a configuration rESAJHBP YR HE A dose, in
particular a first dose. When the drive assembly is'in the start configuration, the piston rod 20 may, for

example, Be i3 RN IR IRpLRRSIN RNk IESRRRIAN bE-AAURNGERE SispaNsiNG e aleRe the piston

rod 20 may be advanced in the distal direction with respect to the housing away from t 8 oximal start
position. IPRFEEAT hd RRAITHEhIEISERE IR Q?ggi%sﬂm%,%ﬁi(ﬁ?ﬁ%\?g 6@{&%’(&9 I% é position
closest or geRERE ARYRIPpBSHHhEEe stk eNthEAHiuNY hedesidirdiléiAathBt pockes driteimember 30

has a pawl element 300. The pawl el enhi&(%g [S in particylar configured for engagi e first ratchet
pockets 2 6 SHEST 5‘%@? FBW?gg]Wsr % f?:[eqopccggak{%gt@ra Podrr}rh%f )ét'ar‘frrscf“'ivn?gr?gt(:%?1 he first
interlogk isgiehtigpreitdty hiogkiagpangatbbakel phasement of the piston rod 20 with respect to the
drive member 30. In one embodiment, the pawl element 300 has the inverse shape of a first ratchet

pocket 15210. In the start configuration, the pawl element 300 of the drive member 30 is in
engagemehtevitistonedt G aetydrpacrducther Mve efifistrriaiss Peokakey2 16r wkishREeTBEBsigned as

a drive slegye, thrayah which-1ha pigian FEEGMERME She-Bavirlement Sy poatriHe prelisly

inwardly from an 20 inner surface of the drive member towards the piston rod. In particular, it protrudes

into the cheashaPzetdlikinmady o e SRR RAYEINE PR AN PO RBSONhERIEAST RRFESSF first ratchet
pockets 21T hig IO pEverabss ofhase fAner RRvh AL TENHESoJdra aviviteaennzpafdie stop

25member 50 is in particular configured for engaging.the second ratchet pockets 220 of ong of the
axial rows RISy 7aRAQ" ﬁd%@i%%ﬂﬁﬁ% OSS%EEH&‘%rﬁchS’ériﬁ‘ﬁfﬁiaESS lﬁn%lym{éﬁ%%k"‘f@ configured
for blockingsgpadimaiaximraausing rixts. the @istamer oo otiths iespetiiantohe usitg 58601DB. In one
embodiment, the paw ment 500 of the st e 0] 2 i second ratchet
pocket 220" rfhsé%% Con féurcgt‘ci;gn{nﬁ}/é %%v%}(g% %T??%%%%tpﬁlsegg%%gm%ﬁez‘rﬁég isin
engagemeptotitiiiog érsecersibeaschiiqeoskine2etoriedtiop member 50 may, for example, be designed

asa %eeve through which the piston rod 20 extends. The pawl element 500 of the stop member 50

may protrude .
FIG. 10B shows a side view of a variant of the piston rod according to FI1G. 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
20 the longitudinal axis. In the present variant, the second edge of the distal sidewall 2110

or 2210 of one first or second ratchet pocket 210 or 220 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 anguiar direction.
25  This design may be advantageous for reliably retaining a respective paw! element in

engagement with the respective ratchet pocket.

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

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

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

improve the view onto the piston rod 20.



WO 2011/039216PCT/EP2010/064407 48 radially inwardly from an inner surface of the drive member
towards the piston rod 20. In particular, the pawl element 500 of the stop member 50 protrudes into the

channel 270 formed by one of the second protrusions 260 and one of th i %%9I4§;;cond ratchet
pockets 220%8 fﬂé/?ﬂ%é&member 30 and the stop,member 50 each ma&%aﬁl/%lpﬁurtﬁer pawl element
for interacting with the second axial row of first ratchet pockets and second ratchet pockets,

respectivey.t48 EdGigtRasbawr stpastiahgtie viewy thetiearvesasseinislina stadingriigtire tietond
bodi tin a first dri d nfi iop, f i I jrst
AN s SR A e
proximallytidésptacedssitnihsisciot teethie haosifiguiain] (1 T8stowapds28 duRs ButpEstve. Fin
prOXima"yadfiasc‘erka; %Ps%?t@ﬂ%ﬁi&%e\m&eﬁ%ﬁﬁéff{ SRS iHGSEOBURRIRY BONSE, MY digdROved in

the proximal direction with respect to t ousing. Proximal' movement of the push button 40 is

transférredad 2 arivbamsivivesegominmeisiel iprinactBh tIRechIRHBRRYSAG ANAXACBver 35 and

interactionyof the leyer 35 Wihihe-dniye rmembanadie dessifedaroes The ddurionemhien30 may
be 20 rotationally fixed with respect to the housing 10A, 10B in the present embﬁ%hrae@tggtrjﬁ: that it is
I

only axialljn@spRcn Mendepatesing FossHPLEasA BB N Rsaallg s

direction. Fhe kiivgrgamier§i) interacts with the piston rod 20 to convert proximal axial 25 movement
of the drive member 30 with respect to the housing 10A, 10B for setting the dose into rotational
movement of the piston rod 20 in a first rotational direction towards the second angular position. In
partigglar, Tgiggiveovembat 80 thesdrigewhefabem8000.thbg paviteledirettd) [sawlaldigiat 300

interacts with that first ratchet pocket 210 wi ' | eleme ged in the
start configcgtlﬁf%ur{ ?ﬂ%&aettégtﬁp%ﬁ}gtﬁﬁ%%%%&n%&g irsta?cggﬁi) § r‘% ﬁr@g%%%i@;@%ﬁ %Ia(ia., pawl
element 306th et ssidtadaifetthiegaciirsideogichal BrIEmwaintarim bis apnfiesy pakdpreplgskiét 210

such that (e proXimalmAusEIRBholRsSe MRBLE it YBdEaRBaHiodhedisianac DIl converted
into rotational movement of the piston rod 20 in the first rotational direction with res[rJ\ect to the housing
10A, 10B. one embodiment, the pawl element 300 has the inverse shape of a first ratchet pocket

15  210. In the start configuration, the pawl! element 300 of the drive member 30 is in

engagement with one first ratchet pocket 210.

The drive member 30 may, for example, be designed as a drive sleeve through which

the piston rod 20 extends. The paw! element may protrude radially inwardly from an
20  inner surface of the drive member towards the piston rod. In particular, it protrudes into

the channel 240 formed by one of the first protrusions 230 and one of the axial rows of

first ratchet pockets 210.

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

second ratchet pocket 220.

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



WO 2011/039216PCT/EP2010/064407 49 In this way, the pawl element 300 of the drive member 30
disengages from the first ratchet pocket 210 such that is movable to a proximally subsequent first
ratchet pocket 210 through the channel 240, which channel 240 is defined by the first axially extending
5protrusion Y& PE8H Pod 20 in cooperation with the axial row of first retEAETEBEKEES10.
Preferably, for setting the dose, the pawl element'300 of the drive member 30 moves from one first

ratchet pockal41 O RERUENANG SHaRRE! SA9-e0 G iR dplRes dvitae fivhradahR Blsus0bd 30, It

cooperation with'the axial row of first ratchet Eockets 210 to the proximally successive first ratchet

pocket 21@aTHOBEE (H9RA%E SHMARESRRSf b RRRECREPBTHE SR R B BRI the

piston rod Py RI@WI B SBESEESHIRR RSB BN IRSBLEISRINE ROMSIBTs0nd OB is
blocked. In particular, proximal movement of the piston rod 20 with respect to the housing is prevented

by engage ihed %‘ﬁv@lzé)lement 500 of the stop member 50 15 with one of the second ratchet
pockess 220. Thus, the piston rod does not follow the drive member 30 in the proximal direction when

the dive mn0er 308 BIONIFI SIRRarssl (0L SXpTpe ot St e o Canspaanly e dose

accuracy may be increase epistonTr IS relia a stable positi uring dose setting.
20Howeveioninienatingistitn tedseoasdetsia dow hiefifissratnhgbpet ks aioth ssconshiscdkinteraction

with the drygc%q@pg%&qzﬁ;%?rries the stop member 50 with it. Engagement of the pawl element 500
of the stop membeér 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

secong rotajignakdirRlion. mReRPrasie ke fistaoiatinralsigdinrding wsksesohear 60 is
rotationally fixed with respect to the housing 10A, 10B when the drive assembly is in th&&drive mode.

For exampRENPREIFaeat IRErird A6 BtsEPRIgHERIRY (R s et during SN Sbkd%nber 70 by

means of interaction of the tooth 30 element 610 with the indentation 710. The detachable member 70
R o e s BTy AT i o v
detachableheairibentram 8ieidhpusimgaligAl]iEcathyitie reipastioléhéorassingpi@f. MER be designed
asa I{gea%%ao'rdg Q %%%eéeq%%ﬁ%wr%%%g%%@ %QQQB%T{F&?Q\;QM%‘I%? 30 for setting
the dose, the push button 40 may be moved in the proximal direction with respect to the
housing. Proximal movement of the push button 40 is transferred to the drive member
30 by means of interaction of the push button 40 with the lever 35 and interaction of the
lever 35 with the drive member 30, as described above. The drive member 30 may be
20  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

in the proximal direction.

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

25 movement of the drive member 30 with respect to the housing 10A, 108 for setting the
dose into rotational movement of the piston rod 20 in a first rotational direction towards
the second angular position. In particular, during movement of the drive member 30 in
the proximal direction, pawl element 300 interacts with that first ratchet pocket 210 with
which the pawl element 300 has been engaged in the start configuration to rotate the

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

with respect to the housing 10A, 108.



50 Since one end of the spring 80 is fixed to the reset member 60 and an opposite end of the spring
80 is fixed to the stop member 50, rotational movement of the stop member 50 with respect to the
housing 10A, 10B - and thus also with respect to the reset 5member 60 - deforms the spring 80. In
particular, th&@aM BPI-Gpring 80 which is fixed to the stop member 50 i§¢&EEBA P d<placed with
respect to that end of the spring 80 which is fixed*to the reset member 60. The spring 80 expediently
tends to resume its undeformed shape. The spring 80 may act as torsion spring. Alternatively or
additionally, spring 80 may be a compression spring. Spring 80 may be a coil spring, preferably a
10helical doikipriviy, the pryd@ifment IR OSHERr v reg é@@ﬁ@ﬁ&ﬁ%%@ﬂﬁbgﬁﬁ ¥ stop

member S(,{pdbeRR%RRY 18tatian el £liTe ¢HOvaEY iatswmézf%@g@@au@ﬁmbﬁrraﬁbﬁatmmlar of the

pawl element 500 of the stop member 50, with the second. ratchet pocket %20 of the 15pistgn rod, the
Fesilient biad G HRHBIEIRE CHPINE LRAG YOS GERTARE 240 JRAHTIGN 2 A6 FSLRIALY BRACARIN the
seconsl rotgiipnalishreetien oS réde2pisiabope 20 tetateckintiz fnwtobfationatiditauticketsith
respect to using, 10A, 10 inst the resilient bi d by th ' t f d
o e pista Dol ST e REr I Pot P e M S o TR e also as
a rotationaha@bif_ﬁrcmemimﬁrykltemml)@bﬁ,katmrbteu@wﬁmmmmelrﬁéﬁw@mﬁm_@dﬁimd\bdeq. FIG.
AC ShOWS_éh‘sffrgtVSﬁ&Sg@'ae%%%'ﬂ—gé o5 SEGRIEIRT R BRRedIIIEatdng seeped ditye mode

configuration, for exam n a dose set configuration. 25 ose set configuration, the drive
member 3@ith¢ispadaditysHeesssive drstaedmraitienchket @iBpared with the configuration of FIG. 4B. In
the dgse set configuration, the drive member 30 may be in the dose set position, which is, for example,
an axial position into which the drive member may be moved and which may be closest or,

substantiaHeIéa ¢ RLEREPIBIGRRACINIBEHRY dRRS3RIQEh b et R RBRMRE R & R 8% has
been movegddathednsaseharsition: dsthawlisiirmentB0Rintegly e tiapaaviting fits ratmes pocket

T S e SIS V55 L8 0 wih v
housing is prevented by engagement of the paw! element 500 of the stop member 50
15  with 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
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.

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

25 opposite to the first rotational direction.

The reset member 80 is rotationally fixed with respect to the housing 10A, 10B when the
drive assembly is in the drive mode. For example, the reset member 60 is rotationally
locked with respect to the detachable member 70 by means of interaction of the tooth

30 element 6810 with the indentation 710. The detachable member 70 may, in turn, be
rotationally locked with respect to the housing 10A, 10B - in particular with respect to
the exterior housing 10B — when the drive assembly is in the drive mode. The joint
between the detachable member 70 and the housing 10A, 10B may be releasabie, for
example it may be designed as a threaded or a bayonet connection.



51 engaged in the start configuration, such that the pawl element 300 of the drive member 30 can
engage said first ratchet pocket 210. The drive assembly may be configured for dispensing fixed doses

in this case. For 5example, the first ratchet pocket 210 with which the pawl element 300 of the drive
member 30 BRPAIY'E%8 aps when the drive memper is in the dose set pbSHBRZHAY B the first
ratchet pocket 210 which directly succeeds the first ratchet pocket 210 with which the pawl element

300 engages in the start configuration. 10lt is also conceivable that the pawl element 300 of the drive

proximal GRBRRD b APRARTER AR5 GCRES JOREF ERRE i 1 AIKCPRRNES BRIt 210

during setting frihe 8lose fikedhis srRsSoihedmiasserobiiionay rhevenndiguné thios iispeersiber variable
doses. The amgunt of dr f ope dose may. fqr example, be 15selectable in s rmined by the
axial distaﬁgiwbggtwggﬁ?ﬁgﬁﬁﬁ%‘ﬁg%iﬁg 21% E)']”’l?v(\j/é@'I éllrse%qﬁ’f/) %%]sg%slﬁ)éﬁ’r?t% ?ﬁs{ﬁ r%?éé%tfpockets 210.
By méansméthearesilie deftansthiestping éfhberEtantiththpietshabiih oriea Sthwtich théxstond
rotational directi [ ifi ' lelement
300 of the G B D e oo e bt atchet
pocket 210¢Tittuis tkerhipdbrirepaiongsreet®d plsosriae8lLrbetEnily fsa e rRBHEIRGhal direction
with respeghip, i RRSHARd Othd B3R ER Syive B TPSIALBI BoRRS ARl JeSi T Al

[

subsequently to the rotation in the first rotational direction. 25 Before the pawl element 300 of the drive
member 38AMAY 8MGRICAS CRILEBE PR BRI 0eREDS RS 'Fb?é(tfi’ﬁ]%?ﬂ‘{eg&}m%nm %8 the stop
memizer Sadicdheseephdgotational direction is prevented by mechanical cooperation of the pawl
element 300 of the drive member 30 and the connecting wall 2130, which may be arranged between
30 two first ratchet pockets 210 (see, for example, FIG. 10A). When the pawl element 300 of the drive
member 30tnaajetngagmthel thexipfingt irataetgsorkesiRa), ivs rasilienohibe dbapaasatanbtiives

cuen that (B DB e b g e T P a0,
WO 2011/p892 s8PENERRuIgsagmember 50, with the second ratchet pocket 220 of the
15  piston rod, the resilient bias is transferred to the piston rod such that the piston rod is
also resiliently biased in the second rotational direction. Thus, the piston rod 20 is
rotated in the first rotational direction with respect to the housing 10A, 10B against the
resilient bias generated by the spring 80 and transferred to the piston rod 20 by means
of the stop member 50. The stop member 50 therefore functions also as a rotational
20 bias member. Alternatively, a separate rotational bias member may be provided.

FIG. 4C shows the drive assembly according to the second exemplary embodiment in a

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

25  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,
the drive member 30 may be in the dose set position, which is, for example, an axial
position into which the drive member may be moved and which may be closest or
substantially closest to the proximal end of the drive assembly.

30
When the drive member 30 has been moved {o the dose set position, its pawl element
300 laterally overlaps with a first ratchet pocket 210, which first ratchet pocket 210 is
proximally subsequent to the first ratchet pocket 210 with which the pawl element 300



52 When the pawl element 300 of the drive member 30 is in engagement with the first ratchet pocket
210, further rotation of the piston rod 20 in the second rotational direction with respect to the housing
10A, 10B is blocked since the drive member 30 is 5rotationally locked with respect to the housing 10A,
10B. In this W&24H&"# e member 30 limits the angular range of motion SHEMBEM Y 20 in the
second angular direction. In a drive assembly ha\slfng the piston rod 20 as illustrated and described

above I cgoReclin WD B OBt SR ie008m s v amemi i migieally

10displaced I'the pawl element’300 has passed the distal sidewall 2110 of one proximally
subsequertd &fshergegraR R st @ithRoskedr 18d 20 in the second rotational direction brings the
pawl element 300 of the drive member 30 into partial engagement with said first ratchet pocket 210.

Subsequently, full engagement of the pawl element 300 of the drive memher 30 with the first ratchet
pocket 30 A5/ S3ERIEDBTRY L ARG L IRA A RASEH BR ARSI OF SV mhimber 30 with
respegt to hemisoniodr20ranthéiohcusingolan, Wt Sad pistabiispac8otat thaylbesdriven by
further rotation of t iston rod 2Q in the second,rotatio irectio e resili ias.
20For disp@ﬁgﬁ?g rt%@ @ae?fergl e?\fﬁrea r?vvg%rﬁgmpk?ecrj%\fﬁéqé:@%%{/%i@pﬁ?é%)e%g v%i?%éégsgpge&f?&éi}‘h rg)ogusing,
in particulahé dirsttredies setgidsiforhticvditectlys resesdsition fMHealdvet meskbe? 1€ witharticular,
only axially mewehrinacdispening of e dose ofdGinAahausagarial side view of the drive

n ex

assembly according to the secon plary embodiment in a third drive mode configuration, e.g.
a configuration during dispensing of the set dose. For dispensing the set dose, the drive member 30

interagls Wi 1he pisipdndmd MW@%}@W&QH@ the/distahtiercionoviy pespe to the
housing 10A, 10B. In 30particular, the first interlock blocks proximal movement of the piston rod 20
with respefe¥ifRaIRFeR¥RABEresG R %6@6?8%&99&%8%9&&&%%%9@1%%%?6?’{%%% member

30 with respirsitierihe ssiv a2 tshshobaishe1drive sngabiag 0thatriesitbie sishen pocket
210 during setting of the dose. In this case, the drive assembiy may be configured for
dispensing variable doses. The amount of drug of one dose may, for example, be

15 selectable in steps determined by the axial distance between the distal side walls 2110

of two directly subsequent first ratchet pockets 210.

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

20 that the pawl element 300 of the drive member 30 is brought into engagement with the
proximaily subsequent first ratchet pocket 210. Thus, during setting the dose, the piston
rod 20 is rotated in the second rotational direction with respect to the housing 10A, 108
and the drive member 30 by means of the resilient bias subsequently to the rotation in
the first rotational direction.

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

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



rod 20 with it in the distal direction. For example, the pawl element 300 of the drive WO
2011/039216PCT/EP2010/064407 53 member 30 is pressed against the distal sidewall 2110 of the

first ratchet pocket 210 for transferring distal movement of the drive memti')a_‘%[r /313% t&)ﬂ%p%‘gis}ton rod 20.
During dispewgﬁ&] UP%WEI(Hose, the piston rod 20 is, preferably only axially moved in the Bdistal

direction. In particular, the piston rod 20 is not rotated with respect to the housing 10A, 102 during
dispensing of the set dose. Distal movement of the piston rod 20 is converted to rotational movement

of the stop, member 50 in the first ratational direction by means of interaction pf the axial row of 10
second rat\éﬂ-é‘? %‘&8@”&5 Wﬁﬁﬂé%%g%\%gl H¥een‘9“§68¥8f %ﬂe‘ét@peﬁ%?%?re@g lr{;’!jpl{aﬁll‘rsfiﬁ{’ﬁz’cﬁr, when
dispensing#hehsepdoest, 246, garitheleatetid500tbé thisteto porh @t bethB s d sengadgeioone dsamiod ratchet
pocket 220, .suc it i, di 0 70 ich.d | .the second axial
extending g@%%%%ﬁé@%ﬁp@é ﬁ's%::aion ’rﬁ?h%t%é%%?{%@sg g‘%& tt%%v%ﬁgé Sg%qrﬂglgrﬂgﬁfésu bsequent

secondl ratetietipukelotbedovitregsrasiyiatiecdistasintblBhe B ih & jsiswsy rhie 2o \dheiedtational
movementf {hestag !%?rréﬁg'@awwiar{%!%d@&yﬁ%@wmhﬁmo% |1PQiRldhsstop

member 50 with respect to the piston rod 20 from one second ratchet pocket 220 through the channel
270 to the proximally successive second ratchet pocket 220. By means of the rotational movement of

the stop mgmbenOdsshiadiishsotaganalsittestion 20 wath resResd hthedwersieg d8Ae1AB and, in
particular, with respect to the piston rod 20, the firs% econd ends of the spring. 80 are ro@sgtionally

] d
displaced GAAREEME &dbh SHR g 3B ggﬁi ReBiddsArie @%Bt?’#eﬁzﬁggg MR Sed.
FIG. 82 shelesiacpdrtiafiitle piavi eibtherdrdl® assepabbeddberdiszieitesvad @iid 25 enemplary

v modd G DB e Bt o ST e S ek 2o A Tebe agement
with the proxtiatiathgistibsspurebrings drel pavdhelepeck&0P20f fye3dineanerobenSdabiicpdtizgls after the
piston rod 20 nas bech Hs Al AFRI3GEH LR Socket 210. Subsequently, full engagement of the
pawl element 300 of the drive member 30 with the first ratchet pocket 30 may be
15  achieved by a, preferably small, distal displacement of the drive member 30 with
respect to the piston rod 20 and the housing 10A, 10B. Said distal displacement may be
driven by further rotation of the piston rod 20 in the second rotational direction by means

of the resilient bias.

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

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

dispensing of the set dose.

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

30 particular, the first interlock blocks proximal movement of the piston rod 20 with respect
to the drive member 30 and, accordingly, it blocks distal movement of the drive member
30 with respect to the piston rod 20, such that the drive member 30 carries the piston
rod 20 with it in the distal direction. For example, the pawl element 300 of the drive



position where the distal sidewall 2210 of said second ratchet pocket 220 has passed the pawl
element 500 of the stop member 50. The drive assembly may be designed such that engagement
and/or disengagement of the pawl element 300, 500 of the drive WO
2011/039218HCPIEMBI010/064407 54 member 30 and the stop member BEITEZBEER4NF, produces
audible and/or tactile feedback for the dose-set alid the dose- -dispense operation, respectively. When

the paw! element 90 8 %%ééapagm?ﬁtégé%an iyl enoagemsniwithdhefsrcpndiatonetspcket

220, further rotation o e stop mémber 50 In the first rotational direction m%{ be prevented by
|nteractlontwrtﬁfﬁﬁéﬂ%@@ﬁbm@‘;ﬂ@rm@@ oh tharfitimmeRess Bt Neaisaradiie drive member 30. In
this way, the angular range of motion of the stop member 50 in the first rotational direction with respect

to the housing 10A, 106 is limited. 10 In a drive assembly wh@b %T)g“ es a [ston rog ording to
the variantHERGIHERHTBAMEEEFREH PRPiskE M 4hRIRRIFE 6@56%1. i Rait 50 may,

at firstg be &t@ygttteat@@atﬁlebﬁrtﬂﬂaemmh the see@mmmeﬁpmkeeeaecumaamum@ch that
the pawl ele E&%O IS std disenga g from undercut For example when the 15user releases the
push buttond}llbi d'fé'f)% &RSQR%@S éh?hsee % element 500 of the stop member is subsequently
brought into fuII engagement with the second ratchet pocket 220 of the piston rod by a further rotation

e e PSSR NS SRe oIS kst d be bl Rt iertPaBET o D

the secon atlona rectlon may be converte |nto a proxima movement of the piston rod 20 with

respect ZOﬂ@mhieehéﬁsmﬁtelWﬁdm@mmaMW@&ﬁQ by imesastRrietastioa sl dhensaia! soWRth the
seconq ratchet RPrkeh2PPucHBR PISEPRIRHAPHING BRI SDOSMRE s/ FHEmBepBBicKar, the push

button 40 with it in the proximal direction. In this way, the drive assembly may be operable p%%reduce

pressure op@idcHlatohea Q@Wﬁ@%ﬁgmﬂﬁ%ﬁ?ﬁ&@“@S'?ﬁ?ﬂt@g SR SIPRES BRS ptable for
d'SpenS'ngd?s@Hﬁé’@Béer@%n@@@ﬁ&t%ﬁ@ﬁl&@m&s{m mv@@drwmﬁwiprwwghmt position to a

above i CBABEELAC R P TECE! LR e oL S<ELRIN & Yoy oA B onfguration.
In the 30fulgastispenasdicondigieadp0, thededs amﬁabtmﬂtosehstaﬂgwhwb@eﬂb@m petivered
15  220. Preferably, the distal movement of the piston rod 20 and the rotational movement
of the stop member 50 result in a relative movement of the pawl element 500 of the stop
member 50 with respect to the piston rod 20 from one second ratchet pocket 220
through the channel 270 to the proximally successive second ratchet pocket 220. By
means of the rotational movement of the stop member 50 in the first rotational direction
20  with respect to the housing 10A, 10B and, in particular, with respect to the piston rod 20,
the first and second ends of the spring 80 are rotationally displaced with respect to each
other, such that the resilient bias on the stop member is increased.

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

configuration.

in the fourth drive mode configuration, the pawl element 500 of the stop member 50 is
rotated into engagement with the proximally subsequent second ratchet pocket 220 by
30 means of the resilient bias after the piston rod 20 has been distally displaced to a
position where the distal sidewall 2210 of said second ratchet pocket 220 has passed
the pawi element 500 of the stop member 50. The drive assembly may be designed
such that engagement and/or disengagement of the pawl element 300, 500 of the drive



from a cartridge which a drug delivery device may comprise in addition to the drive assembly. WO

2011/039216PCT/EP2010/064407 55 When the drive assembly is in the fully dispensed configuration,

the last-dose-stop element 250 may interact with the drive member 30 to p%%rtfb(% '§tal movement
oft

of the piston“r"go2 %ﬁ‘ﬁ'?espect to the housing aggd/or to block proximal movemer% e drive

member 30 with respect to the piston rod 20. 5 For example, the drive member 30 is in the rest
position whesiiber divenassenshly s dmiber dly rdispanived, positonanaliditepantitard szdtiigperable to

move substantially further in the distal direction from the rest ition with respect to the housing 10A,
10B. The I?z?&dg’gg’)éy o%%@ﬁ(gﬁ%@@%fﬂfﬁe 8%?6 R4 06 8%933 é)orné@?\?&é&va (it the drive 10member
30 on the proximal side of the drive member 30 for blocking further distal movement of the piston rod

20. Alterne%hé%% %(%’1?@% i i%ﬁﬂéqup/g )%lg@ge%{ggﬁﬂgmg& @(i)VE me;%bgﬁ]d DY RYHAgoximal end of

the channe ed b Irs ng protrusion 2 e first ratchet pockets 210.

Thus, proxéecans et raseicdfvinien peipSonaiine ster retheepiaton 68 PormigiEBlocked as
well Si”"*‘d‘i‘ré&ﬁ%%@k@@ﬁ@\%ﬂ%ﬁ HeinistaB Wb KesBRE 1o rNe hRURINGARDIEEWR is blocked

by the second interlock formed by means of interaction of the piston rod 20 with the stop member 50,

proximal nidearta IR0 aREEBEIRR MR AlshfiitoWRY HBEARgUBN 2188 & BISHREP the fully

dispensediranfigyiatatbet BT pushrBuiinaL#R s Gesiied toithedpve: emmbendsivg e, feder 35. In
this way, alsqg%oximal movement of the push button 40 for setting a further dose is blocked in the fully

dispensed‘f)B &A: Accordingly, if it is intended to reuse the drive assembly, e.g. for dispensing drug
fromgp25different cartridge, it is necessary to reset the drive assembly. For resetting the drive

assembly, it may. be switched from the drive m ' itehi drive
mode to 1 LY e R D oS e By T i B RN e i
row of firstaanoieetippokiés™ 2301 08h dhib @ aeteladniant 66! tbmsderuyembstebadtien . o tstskp

member 5Q wWiibHhe @iaHianeAESEERNhBRIRIREL AQSHPIS RRB &BNIRKEH particular such

that the pawl element 500 is still disengaged from the undercut. For example when the
15  user releases the push button 40 after dispensing the dose, the pawl element 500 of the
stop member is subsequently brought into full engagement with the second ratchet
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
direction may be converted into a proximal movement of the piston rod 20 with respect
20 to the housing — in particuiar 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
particutar, the push button 40 with it in the proximal direction. In this way, the drive
assembly may be operable to reduce pressure of the piston rod 20 on the piston of a
cartridge.
25
The drive assembly may be operable for dispensing a plurality of doses. The piston rod
20 may be movable from the proximal start position to a distal end position, for example
by repeating dose-set and dose-dispense operations as described above in connections
with FIG.s 4A to 5B, until the drive assembly is in a fully dispensed configuration. In the
30 fully dispensed configuration, the last available dose of drug may have been delivered
from a cartridge which a drug delivery device may comprise in addition to the drive

assembly.



WO 2011/039216PCT/EP2010/064407 56 for example, be driven by a rotation of the detachable
member 70, similarly as described above in connection with FIG. 3 and with the first embodiment. The
rotational movement of the reset member 60 in the first rotational direction is 5 transferred to the stop
member, in PERSGIABRIMeans of the spring 80, such that the stop memBEFEREEP8IAIEd in the first
rotational direction with respect to the housing 1(?&, 10B, as well. When rotating the reset member 60

in the first gorationa qirrelane o SRARGAOIRCARRAENE aoiyRiAnbIASRCIinG @oshsialop member
50, the reverse bias being in gartlcular directed in the opposite rotational direction than the r%]slllent

bias 10 trafiSfepiRPAE Yt e B ifrtHe aevebRiote (B Rk At s A RIVBREBE e stop

member 5%@@@&”@&53' iased inghechitst triatinnmgsaarendaiecrmpaiing somtosalencykiment of the
stop member 50 in the first rotational direcﬂgn.,The stop E?ember 50 may be resiliently biased in the
[

second rofliEnAIRIMREH WHRAeEBRR [T XEGNERY€%n the drive mode, in particular when the

drive gssembly is in the fully dispensed mode. In this case, for unlocking the second interlock, the

resilient bias in the secaopd rptational diregtion i e f ' i t of the
ecet et SO BaR e g SR B B e T R Mt (R HOR L ehBE RS e

member 6hefiThdispensetipesitok andyisim paticular, bengniiikdd mphssweRigMINEYSERT element
500 of the iﬁ@%@%@ﬁ@{r@%i%ﬁ?&ﬁ?ﬂgm SEERRA [FehelsRackaIS 2ol pig ey 18, Payl element

500 of the stop mem Isplaced out of the second ratchet pocket 220 but remains engaged

with the cHashepesGRpiele BN RREIH M e ISIbr AHAMe vdeSANRE REHLEEHDES and the

secong rateleh RICKEISPHE FrSxirhA SRS thBaitiaé sidenyersoftioritkngseemelyaesording to the
second embodiment in a configuration during switching rtﬁtll@lclriveEssemil fromi%rcig(? mode to the

reset mod& MMaMEBbAREE AR B0 oA RTE AN G ALTTHRRAN, MRS RIS FHt Ft interlock
is still lockegly& hedirsieinerioek Emyt bepttpakedrelibseruemitynis Anldkiivgethbystheofis inteaibck
during switching the drive asse tély from the driv de t [ d \
2011 /0392%.@5%4%@5@{5?5@4% %1}8 r’tﬂehﬂrsctl ra?cma? poc%ethZFOS.eltl'mg, Sr‘owr%l movement of
the drive member 30 with respect to the piston rod 20 may be blocked as well. Since
15  proximal movement of the piston rod 20 with respect to the housing 10A, 10B is blocked
by the second interlock formed by means of interaction of the piston rod 20 with the stop
member 50, proximal movement of the drive member 30 with respect to the housing

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,



For unlocking the first interlock, the reset member 60 may, for example, be rotated further in the first
rotational direction. By means of the reverse bias generated by the spring 80, the rotation of the reset
member 60 is transferred to the stop member 50 such that the stop memg %q)iﬁlr(.)?{}(?ifﬂq further in the
first rotationdY Qif&ttbRWith Srespect to the housing. During its further rotational movement in the first
rotational direction, the stop member 50 may interact with the piston rod 20 to carry the piston rod 20
with it in thgfisshrataéionaldirestinna Fet ssampiee hetpevdbtiemente oM stafarheasber 50 is pressed
10against the second axially extending protrusion,260 for. rotating the piston rod 20 in the first
rotational §FSEHBAY SR C&W@%@Hﬁ%{) %@S ?i?ggo\%gﬂ;ﬁggﬁgdewi Ol‘%@&é%t to the housing 10A,
10B, the rotation of the piston rod 20 in the first rotational direction with respect to the 15housing 10A,

10B is al tati the pist 0j fl tati [ [ j : dri
member 30T BB BRI r o BT I bt e A e Bt o

‘ : ets of the piston rod may be rotated out of
engademerangierthd {elive sliomentraberofdpivdienianbynaesns eithworronth8hists tbatibsvith

respect to s Qiuk eTbaL I e st aiai poRk iarinRoRMIRN kR sRerplass BJRg imit the
nge of motion of the

angular ra piston rod 20 in the first rotational direction, for example by means of

interaction 'G¥ssTPRwEE &IV RE0 Wigiinsctinesiesabmeaien 8ty dhsuiiisidniadens HiEestBn rod 20. In
turn, the apguiay 98 AlapeiivrRtdhe reirndnalRIRB o ebrstoptiatons dbectirraithgespect to

the 25housing 10A, 10B may be limited, for example by means qof interactign with the housing 101k,
108 v e SRR BEHOREIOH SEUTBF L Bt PPt AR O L P SO o P the
drive@sse iy faeeat dingéxstbp secober SXeimtharydralroditeeBy iméao sedfdhmurlerae thegdbet mode,
the first and second interlocks are uplocked. 30 neans af the,r ' d by the spring
80, the pis%%prgae%:’%é@ﬁ%r?t%ﬁerrﬁﬁé’%%ae? '?n%))é %?(5% %Egsts% Pﬂ%g%}’%ﬁ? rn(?@ﬁ na&%ﬁé@tion with
respect to thatiousimgolemeb0af Tiessteparserisias ¥y bebuiciedgtionaotiraetien by means of

interaction of the piston rod 20 and the stop member 50 with the housing 10A, 10B when the drive

WO 2011/039216PCT/EP2010/064407 , , o
The stop member 50 may be resiliently biased in the second rotational direction when

15  the drive assembly is in the drive mode, in particular when the drive assembly is in the
fully dispensed mode. In this case, for uniocking the second interlock, the resilient bias
in the second rotational direction is released by means of rotational disptacement of the
reset member 60, before the reverse bias is generated by further rotational
displacement of the reset member 60.

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 the first 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.



58 assembly is in the reset mode. In particular, the reverse bias may be countered by means of
engagement of the stop member 50 with the piston rod 20, engagement of the piston rod 20 with the
drive member 30, and engagement of the drive member 30 with the housing 10A, 10B. It is also
conceivable Ya2#aEEM8H6N rod 20 and the stop member 5 50 are unbiaseBCAHHERMEHAYE assembly is
in the reset mode. Thus, the piston rod 20 and th§7stop member 50 expediently do not rotate when the

drive assemBILRIRG tReSHDRAe Ik e aahelrme oA Pl i BIasBetaAd  emans

disengaged from the first ratchet pockets 210 when the drive assembly Is in' the reset mode. In

addition, terfaririemérit soeianaedies iaieBydnsoeaiditraiing e Irneraiediydsond ratchet
pockets ofdhgRioniad AR the e Resaieblgosdnriafesel Tone. AbHaangsists rotational

travel for switching the drive assembly from the drive mode to the reset mode, the reset member 60
may enga§e@'dBatipthSioR RUERR 2048 1Bles iERRIiR R AR etatiensb airseirtariBhally with

respeg to ,t@gp@@um?rtgéaéugjag_ while the drive assembly is in the reset mode. In this way, the reverse
bias may be easily retained, for example when the detachable member 70 is disconnected from the
housing 10A, 10B. This reduces the danger that the first and second interlocks may accidentally
resume th@uhrgkéd otifayuatitonshew tberdnt i dssdinsbipiatinrthediessiomotie. 20pTMemhkycked first

d interl . ISt | ipal sirect |
Pousing 108 0K g e e i A0 A e 0 M et back to

its proximalsedinrssliiention Fesexempe dhvcLavdGiamneTop X apiRe TIRESBIAP isdeaselso be
moveg towards (2% BEBKIMALSIRTERRFHNY WRARLUIS-ISERCRRIRTICINRE IR 4P rBeompeiRd to the

housing, forexample. In particular, the piston rod 20 may be pushed towards the proximal start
position byfilist<rRiatiBRalARREiston 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,

may be rorSIaEE e AR B L AT RSB (3 SMEh iR DOR S0 D tational
movementtandigtidiiventiy pistansoaf fidnsbidirsyitbtétienal direction with respect fo the
15  housing 10A, 10B is also a rotation of the piston rod 20 in the first rotational direction
with respect to the drive member 30. In particular, one of the first ratchet pockets of the
piston rod may be rotated out of engagement with the pawl element 300 of drive
member 30 by rotation of the piston rod 20 with respect to the drive member 30 in the
first rotational direction.
20
The drive member 30 may limit the angular range of motion of the piston rod 20 in the
first rotational direction, for example by means of interaction of its pawl element 300
with the first axiaily 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



WO 2011/039216PCT/EP2010/064407 59 detachable member 70, for example when connecting the
detachable member 70 to the housing 10A, 10B. By means of the rotational movement of the reset
member 60 in the second rotational 5direction with respect to the housing, the resilient bias on the
stop membeVaR i HECcond rotational direction is restored, in particulaF @HEFHAHHY¥Emoved the
reverse bias. The resilient bias drives a rotationaf movement of the stop member 50 in the second

rotational degig i FRORRIJPBR A0TSR0 102 Aoyl be FIRRIPY Lol biansy., the second

interlock is lock y re-engaging the pawl element 500 of stop 10 member 50 with one of the second

ratchet poBReAe D oDaTARBASBHIGHC\WREAMBEReCEAWithdhE NSO RS S RNERISMER LR

transfers thageshignbiaginaasrecnarrpiationaksirestendmiin pisiandareddemsly Balite piston
rod 20 is (resiliently) rotated in the second rotation?l %i}ré,\c ion w'%p res(g §t to H[he dr'%ve membper 15 30.
I this way AR BER RPN RS RIS S8 ISR RAGAG0rAEHC U SRS TR first

ratcheg posketss2dfhisgeh thiaétheditstisteskmk ity GchkethsubsenuexietoTlockitigetnis ket amti 26terlock.
Figure 7 shows a sectional side view of a variant of the resettable, dri S ding to the
?g?ysg(}ﬁgga{nm%éer sq B Edierd EE) not r&{f%l\j\g%%%h%fg v .%i%%lgfﬁ%arﬁ&%

second ex8 ht In"this variant, the pus on is of multi struction, comprising
a cap part #8at anctia STeene harpddBeEhechp(fcef 40AdMey erpbetidheesrich tsgnoeaases a

proximal opeRiRofls Aty BRAA0S1 J B GRR831 0 2 Qe sleeyRnadd iRBwobe

permanently loc r during operation. The piston rod 20 may be designed in the same

fashion asatisipbetiapow ermanseeMl BrsimdReaRBbafieMant SROERIPAHITIBS 10A and

10B. 4§ FIGedoihe mision iLRAdSlRiasnG pesiieehwhichrisd eledeshbly apprexdnasely 90 around
its 30longitudinal axis as compared to the side view of FIG. 10A. The bearing 20B of the piston rod 20

is cut operfMAY8G. 7 to allow viewing the main body 20A in the region of the bearing 20B. WO
2011/039216PCT/EP2010/064407

At the end of its rotational travel for switching the drive assembly from the drive mode to
the reset mode, the reset member 60 may engage a detent in the housing 10A, 108 for

15  locking the reset member 60 rotationally with respect to the housing 10A, 10B while the
drive assembly is in the reset mode. In this way, the reverse bias may be easily retained,
for example when the detachable member 70 is disconnected from the housing 10A,
10B. This reduces the danger that the first and second interlocks may accidentally
resume their locked configuration when the drive assembly is in the reset mode.

20
The unlocked first and second interlocks allow the piston rod 20 to be moved in the
proximal direction with respect to housing 10A, 10B, stop member 50, and drive
member 30. The piston rod 20 can be pushed back fo its proximal start position by &
user of the drive assembly, for example. The piston rod can also be moved towards the

25  proximal start position when the detachabie member 70 is reconnected to the housing,
for example. In particutar, 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, 108.

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



60 FIG. 8A shows an oblique view of the drive member, the lever and the piston rod of the drive
assembly according to the variant of the second embodiment. The lever 35 is designed in the form of a
ggg in the pr‘g?{%%y‘?[{é%? , in particular the 5 lever may be a single part c%@p@pﬁ%@ﬁlﬂgle part lever
may be partiCularly strong, robust and stiff. Thg lever 35 may extend basically completely to the
internal dimensions of the exterior housing 10B so that it has a particular high mechanical stability. The

lever 35 mastaombiise donsealbe finge SHld wharactculactong dhe dsitag isidés Memb@eng g g mating
holes or inr(ientatio? p?f1t8§ drive member 30. The journal bearings 3510 may be designed in the form
of pins. Ea %U]Sdﬁgna beearing 3510 expediently engages a hole in an axial arm 310 of the drive
member 30. It is also conceivable that the drive member comprises journal bearings 3010 for engaging

mating fea%f{ Blike Boles indhe leven 3oaas esarReddBiGarnasiosoitib ecerrnd embagiment

above. 15 . 8B shows an oblique view of the drive member 30, the lever 35 and the sleeve part

40B obthedigshBunsh mspethiodhodausimiysasiiePiastre ViR RRIceh D dibodiment.
20 The slegyg,Rat-#OR saroRtsas he maviea nivebARLIeomeriBing-g sipholbd tauerdsrias a drive

region 3520 provided for engaging with the slot of the moving piyot 4010. In particylar, the lever 35 is
rotatable dP&$nd 1R ‘?ﬁ&%bgﬂﬁv?&g B@%%é%@?ﬁ@dﬁ%@ﬂ@ﬁ%ﬁﬁ@ FRR %%Tﬁ?%égd\%ﬁ the slot
4010. 25 Thadgrerotsicamprisesienfuwithecdpivet togfantzhiintpr eAgagBIg ke et ipivaod @L0. The
fixed pivot 1010 is formed by the pivot part 10A in,cooperation. Wi I i t jor housing
10B in the[Br %Wa%%ﬁqﬁoggdﬁ%ﬁ%ﬁﬁ% %ﬁ/kgtd [()bayrt'%['c?z’ g?%ﬂﬁgh%x%e%ﬁ%ﬁtg ?@&%ﬁousing
additignallyn@tbentilisdts ansohtwisaqead 190Hatthegsaissitaitodlipiian sk FIG. 7). The

connection part 100 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\Whgoribe aaoesctibieneskde P afeddha pan apapeerd antiareho (RiHignhYRF ttular with
the connegfan. gathd 08 HORIEGHSRBAT YO ALY AP 26 BGH BR2HOAREAIAHEGD 190 may

comprise the female part of the bayonet connector. Alternatively, the relegs ble connectio%n may be a

thread confieeligAts TRtARSBBIGPERMBHIREIRNR) eIV iSRRI MG iR able

membsr 7@¢s pomreaieg aiieiiarsinmby Brerne ofsheobaponetrongktiinn snghgbatsitisvitkially and
rotatlonallyoli%c ié??h‘e’awit“:?st ratchet pockets 210, such that the first interlock is locked subsequent to

locking the second interlock.

Figure 7 shows a sectional side view of a variant of the resettable drive assembly

20 according to the second exemplary embodiment.

In this variant, the push button is of multipart construction, comprising a cap part 40A
and a sleeve part 40B. The cap part 40A may be positioned such that it closes a
proximal opening of the sleeve part 40B. The cap part 40A and the sleeve part 408 may

25  be 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.



5respect to the housing 10A, 106, 10C. In the present variant, the reset member has a set of dog-teeth
620 configured for interacting with the housing 10A, 106, 10C. The dog-teeth 620 are in particular
configured for engaging with mating indentations 120 of the housing, in particular of the 10connection
part 10C. THEQS8EV#Eiber 60 is axially displaceable with respect to theMdERG 48 #% 0B, 10C such
that the dog-teeth 620 are engageable with and &ﬁsengageable from the indentations 120 of the

housing 1@ Toe SRERY é@éﬁﬂg@%@@@r tieglianhhianie theedisial difgaierpriciheotesetgember

60 for promoting engagement of the dog-teeth 620 with the mating indentations 120. For example the
15spring ST ieRsepRPEsarsRsnm P IFcHadan6e  (BRFGER BrBeRig &tsionally elastically deformed,

i.e. the spring may be a combined compression spring and torsion spring. Figure 9A shows an

oblique sectional view of the drive assembly according tg FIG. 7 in 20 the drive mode. The drive
osembly LEURHBLA RS o EOCELE 2GR B SERFEY YL oA AL EEga above in
connextionawihrig secoshgimbad mempdiren Aherdsliypadsevebl§asrintive geavecmadye stizdly
oriented tooth-elements. 610 of the reset m r [ iye.indeptati -
detachablem%'é#]Bg(r??é%.fzéﬁnet q\éevab?; T f%%legﬁ %%%n%%%‘%gg ?s %@%&%%I%o%%%aﬁ% 7 ﬁ%\ggg'réiﬁ%lar
rotationallpidbkezkigiibrrbspeiogd O s thatHdisie areanissiaCigiurieshaisH$ebAI0B, 100. 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 witheh e YeE SErmav senBuiss ietdnaliReaosteaf] 620 BRILGHRY QN PBRPEIGI SIS T®bns of the

housirg 1%%%%@?1%%%%5’%&&%%}1MMéﬁdéﬁB}%M\fﬁermd@-ﬂéméhgcﬁqmréqgmr@?@eﬁang’@wy to the
tooth-elements 610 - are inoperable to block rotational movement of the rgﬁﬁt)e'rgé%gjber 60 in the drive

mode. WEZHL1)0869 L8SSPED SO/ HRAL 87 RDST R YLIGUIE RGHIME b iE3l¥sent a
cartridge heldegly akagnicae ekridstg detiverhdeiige inemberrabolimetso Thaceisebladnaber 60
may be operable to interact with the cartridge to axiall /or rotationally lock t r in the
cartridge h@l%lgrr ’Vﬁ.rﬁ’ﬁrﬁgﬁf&ﬁgﬁ)fﬁg R r%gs%%gpﬁissy%ﬁc?n ig"J rgﬂ%a&ﬂ%ﬁﬁﬁﬂg ?ﬁg@r ‘%(iﬁ‘l%ent bias
5generatetidipdie theringed (3 5eth dassivenembeneivtravitfdne dacome eanddijestiabove.
15
FIG. 8B shows an oblique view of the drive member 30, the lever 35 and the sieeve part
40B of the push button 40 of the drive assembly according fo the variant of the second

embodiment.

20 The sleeve part 40B comprises the moving pivot 4010 comprising a slot. The lever 35
has a drive region 3520 provided for engaging with the slot of the moving pivot 4010. in
particular, the lever 35 is rotatabie 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



detachable member 70 and the cartridge may be, for example, configured such that the cartridge
prevents full engagement of the tooth elements 610 with the indentations 710 of the detachable

member 70 when the cartridge is positioned in the detachable member 70. For ex le,_a proximal
end of the cg}lﬁ)ia%lé‘l ?ﬁgﬁﬂoe arranged in an axial 10 position between the%?g%flﬁgf%egﬁl%%g the

detachable member 70 and the bottom of the indentations 710 of the detachable member 70 when the
drive assemijgiynigjnchagtéectineadendre thistasfaaetbevionth @lansinds. @lizofavssy mieenber 60 may be

held in abutment with the proximal end of the cartridge by means of the distal resilient bias for locking
the cartrdbRTASFE CECR I TR & e oy LRG0 e BRL0 SID T TANG Bive mode
to the resesxaogis thetbetadhabiedeethbeeTacsatiachatéond thedmusingd0Ahd OBLsing by

uniocking e haYSPELSpISIen, SUBSESUSIII SIARNTPIGAYER A gl moved rom

the housing or unlocking ayonet connection, t tachable member 70 is rotated
in the Jirst resagohtd tecktoaivathoRspeBi tdthe 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 25rotational direction for

unlocking {Rastrapensaasantiife ItRIel FIEMBENHEET MestRiIPORAhEXNSOMIEHTBEI®D and the
piston rod g dncRagticitiainda s islgrinangaoss descibediagavetin szmaesiopamikuiaG.s 6A and 6B of

the second embodiment. During rotation Qf the detachable member 70 for unlocking the bayonet
connectiorﬁ%fégH%qg@W@QWﬁQ%%égﬁ?m%m &P '?g%égb&qé%}?g et %%‘?ﬁ%‘ﬁﬁ&ﬁ ntations
120 3Qof themumumiesticarpadCl 06 e Sedrsiagaertiby, thdsdetadlyadiepaesabls WOhsekstdhiaibplaced for

removing the detaé@?{élgunzﬂgr &71?0*‘]:%} ﬁng gﬁéﬁ? hlgft) %ch? %&%}3%8?8(9@% he detachable

member 7 %%Slg% sS e al resi las exerte ereset member WO
2011/0392di6PQBEERREL D06 4149 ihasreationshe6miribesooasiog, BB .rébrisatr b8 hiagow drive a

distal moveiRhLEl e CaRek BEY e LARAIGHIELIY, BRAAGIRSHIT RARLIGB0 ReQhHifdig maing

indentatio e connection part 10C. 5 FIG. 9B shows the drive assembly in the reset mode

after the derasgameniahiberdagtiasth? witioearafineinessiaens, '#e §ogc&amrbd'are in
enga&?m%ﬁmgwjl?siQ%%gF@é&d%ﬂh@@/mHsm&&&)ﬁﬁghrﬁzﬁﬁhsermgetbf’@ﬁmbw is rotationally

locked with respect to the 10housing. Advantageously, in this Wae/, the first and second, interlocks are
reliably elastically deformed, i.e. the spring may be & combined compression spring and torsion

spring.

Figure 9A shows an oblique sectional view of the drive assembly according o FIG. 7 in
20 the drive mode. The drive assembly is configured for performing dose-set and dose-
dispense operations as described above in connection with the second embodiment.

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

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

locked with respect to, the detachable member 70 and the housing 10A, 108, 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
820 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-eiements 610 - are
inoperable to block rotational movement of the reset member 60 in the drive mode.



retained unlocked when the drive assembly is in the reset mode. For switching the drive assembly
from the reset mode to the drive mode, the detachable member 70 is pressed against the reset
member 60 in the proximal direction when the 15 bayonet connection between the detachable member
70 and the hB@sHEABEI0B, 10C is established, The proximal movemertdfHhe*detatdiable member
70 is transferred to the reset member 60, such tht the dog-teeth 620 are disengaged from the

indentationg, 1 2 pfha Roweipg d0F0 3aaINIRS SiRta dasiialt RingePRip Whsseiasdlv: therdgtachable

member 70 is rotated in the second rotational direction with respect to the housing 10A, 10B for

locking thelBHYBNARXUEM ELABR. SYRRRNbT My SRRSHERReh EQUBRY St MepiRRE P R tR@thset
member 6Qui¥itthEhesnaegiationsaliiGalitberdriashalRleoriembaiarifig getriivrat snedemeanidel the

detachable member 70 is transferred to the reset member 60 for locking the first.and second interlocks
it 35 A VRSN 2 L SR E S GBS AP R G, 11 2o
an oblfjuegeaianal bewotprihy golelivinry dedcmactedbipiddransfemdabitinenta8@idde dneg delivery

dovice hass die SSsebi. oM NG A usingula pEoial 610 1006600 S GIRBIAYEI 00D

The housinge as apivotp and anh exteri B, as ih the previous embodiments.
Similarly tcénziggeaneoditefsbeogdganisodinidhe iobhisdesepairats Qaritiettivingertatoosat 18 distal

o _ . . : . o e
ond, whichLF St BB MBI RESH R eRt BRI B SeRREadRRAKiEror housing

10B and P2010/064407 64 with respect to the pivot part 10A. Alternatively,
the connectiipert7foEaneyaseditich RixiMmakrahRichpaertidos sy BaerenasddhgmdtiThe drive

assemply YsehacrifiarnablsrBiamhentlofing dEvResRMBAY tesrfigetdar dpkming a

releasable connection, e.gc.fg threaded connection, between the detachable member 70 5and the

connection i EgeN ST AR S61ahaRB S eBRRL) b heBIRR AN R E 4SS i a
cartridge 7mee8)MriSing cafistor Tootwhikirerexmadentyssovabiesvid0resnest teetbencartridge 75 for

moveable BN HoBIGHID AT S D o 0 S P T 8 55 ol e Bt
for distally idisiplarihg taztpikiennaie Ketquistireroteinpfar kample, designed as described above in
conn%tion with FIG. 10B.
For switching the drive assembly from the drive mode to the reset mode, the detachable
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 detachabie 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-etlements 810 of the reset
member 60, the detachable member 70 carries the reset member 60 with it in the first
25  rotational direction for uniocking 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 8A 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



The drive assembly may further comprise a drive member 30 for distally displacing the 15 piston rod
towards the distal end position, a lever 35 and a push button 40A, 40B. The drive member, the lever
35 and the push button may be designed as described above in connection with the variant of the
second embBEHEA S e drive assembly, for example, in connection with 16 2 BASRY 8B. Contrary
to the second embodiment, the central axis of thﬁever 35 through the journal bearings 3510 does not

bisetr:]t the é:i‘)/gp &%%mé:b]gwemﬂé?tﬁéa@@imﬁ l.lﬁﬁ@rﬁﬁffi mfmg ﬂiwtll 4%6%&@@&%@2&? )
mechanical advantage of 2:1. Rather, the jourpal pearings m ex e be.positioned. closer to the
fixed pivotrfﬁ%rﬂ? Tﬁg%gwgrpf%?qm@jm,%grﬁgﬁéﬁegﬁycﬁfﬁqvgﬁrﬁ?gmg?ﬁﬁgd\”g%&%%tfgag of 3:11is
achieved. 220Tdetithugaiadivéosy dextid@tay 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 Bhe &Gy OBliseryvddiicdrivdrasseontiiyuratienresatipisiesatiaijhe detechatienreemhgsééond
informatiop, BQéﬂ%rﬁB%‘Hise a symbol. 30For 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 hoysing /28t fabishiry s iha it gangrses eng difaraatiuth b ingmatfise Zushthgtton 40

may be provided with the first information and the secaond inf rmat‘gn

VO
2011/039BBER ERL GHEH B 105 SEE RIS SARPHRRADE 'Af ?Ha‘%‘%ﬁ%&?ﬁf&%%gh the set
windowv 16ehiasicksplaymadbedirsiinfotmimiey ahd thet secbeecoridrimationks kesdrigdiglivery device
may comprise.a dpse indicator assembly, preferaply a dose 5 counger assembly. The dose indicator
assembly H%%}r&%(ﬁu %ggegf? ?ﬁé?&ﬁg? r??'grﬁbaesrsﬁrrp gﬁffémaap%ﬁﬁéﬁé cc)ir% Sleeve 910. The indicator
sleeve 910 may be axially displaceable with respect to the housing and/or rotatable with respect to the

nousing arednd iherpRARLRRL Kl iR Ao DROEED:, BRI RRE M i e tataliend

100D. 10 e indicator assembly may additionally comprise an indicator rod 920. The indicator
rod 920 is peTeREbRL-RiIENGSERE FaRINEHEIR TesRbANOMATEpd the PrexHaR dbpelivavethec. 12

showssa secliopak s eEiBe BMAlRA DAL dhgrlsua dialivenodaiopelulaarienavituthe sleeve

part 40B of the push button 40 and the lever 35. FIG. 13 shows an oblique sectignal view]pf the piston

rod 20, the!Bivd® st bt eflelinGiRAVIELBRY 8T AHRS thE HRIREIBPIR A'6BTRE Atk/HA &Ry
device. 20tghpdidabpaiéHBar GuNplisehatiieabe eeent 10 ard bz dhrgageltomnbhd 70 may have an

extemal thicad, (e exteihal read may ngertioulr e 2 o seliasipgdhread

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 iocked axially and rotationally with respect to the exterior housing 10B and



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 25thread element 170, the i@d}%iqt%){o%? 910 may be
operable to PEFEHEHetical motion within the e gerior housing 10B. The'iidicator roé%@o may be
axially locked with respect to the piston rod 20 and rotatable with respect to the piston rod 20. For

example, (HRrPigterEpth 2RemabbBar0deaioneshiaid BN e tastriestidhpdrdic@onagd820 may partially
extend within the piston rod, The piston rod 20 may.have one oy gore ring-like gsrg%%goaq on an inner
surface. TH@W@W%%W@%W?F&%%BWﬁ%@ﬁﬁ@]’%ﬁ%ﬂg i{%ﬁarﬁﬁ? oM the nnersariace. The

indicator redHaQ siasHaave mBMBEMIOISTHogiike astehesy Fhayrbedikdigotet (fes fonayngxdend radially
inwardly in gn outer surface of the indicator rod 920. The W, I%Q]e CILER201Q/064407 66
ring-like pl@ﬁﬁg E)Cgf‘ﬂ%qugto%%% er%%?/gb%ogggg%% t%% enga}g(jgﬁt%éér?%-lie notch(es). In a
variang, aneadditiocahnegeanioadrti®éh self-locking, thread connection may exist 5 between the piston
rod 20 and the indicator rod 920 in addition to the thread connection between the thread element 170

and the indicator sleeve 910. If the additional thread connection is non self-locking then the thread

connectiorbetdetenaklerisaabsicilemey 15 &erifiosr ealdrpReialtA (ke B (PR ding type.

If the threag) connecionhebesn adhigas sierarny iy apk herndgaer weeyesiligemifor
self-locking then 10the addltlonal thread connection may be of a self.lo%&; Wé}rg.iTheSdrl\r/netﬂ%,ssembly
may, for eXiFRERS DG %m.@a%&hmtn%@d@aﬁﬁbﬁ%é?ﬂ %%tﬂ%”b‘?éﬁ)% B Wit TS 2T the

housiftg is eeRMsstabiRHeREANalRRem ensaiibsitiodicatodisid 20 wibitiespEoetpishenpiston rod
and a helical movement of the indicatgr 15 sleeve 910 with res th é}) using. 10A, C by
means of the TAERENEE TR E‘&‘?ﬁf%?&%ﬁﬁ@%ﬁl eepﬁlss{?c')jn%?c:ﬁﬁ% gﬁs ?Ple% t%%gh%e%%ﬁ% t%?O.
For examptiezsighed apelgastiidispensedotirettdioatih idévd @10 is rotationally displaced with
respect to the housing 10A, 10B, 10C and the piston rod 20 by 30. 20 Further, the dose indicator
assembly may comprise a dose window 150 in the exterior housing 10B. A subregion of an outer

surface of Treiddicaasssiblernay idyepevrmisaire iy hededRiicliFtely ERaKEmEIE, the
indicgier S'ﬁt%%%g %ﬁﬁ?&é@ﬁ% With:Pumbplssifeh-AR TamBessd Ehgudassuinslicatar asserihly may be
e v momber, e levar S5'ang e pushh bUOR My be esigned s described SbbE
connection with the variant of the second embodiment of the drive assembly, for
example, in connection with FIG.s 8A and 8B. Contrary to the second embodiment, 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,



25device 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 dispen¥&HIMEHE/ or which are remaining in the cartridge 75. 30 (fG/EP2010/064407
2011/039216PCT/EP2010/064407 67 The drug oﬁglivery device has a stop member 50 comprising a

st part SAA UK AoSP O Byt BOBS 1Sk PALISBA AL S5 RAsh S aop deistgiglly Iocked

with respect to each other. Thé first part 50A and the second part 50B are expediently rotatable with
respect to fMeTislisiagratiomers firserrBhBURIMARP example the Sconnection part 100, may be
operable to limit the angular range of rotational movement of the stop member 50A, 50B with respect

to the housing 10A, 10B, 100 in the first and/qr second r,otgxtio al directig . EX edigptl ,Gthe first part
50A and the'SEEHAE BRYEBOREY e N TUTSYISERA BRSR I EVOS FEEFIB é?é rﬁ%’@r. ¥i¥e 7 delivery
devices maydieieperatdmtoycTheatibasialdatenaestofifersacood pdse S0Bnita tespectitethie first part

50A and with t to th ing 10A,.1 i ' 50, i
partioular SO LT ROR G SSee oo G e &, T b PR gema™L o0
sleeve. Theifecssmbphit 506 hnayihg ansleevelatabierably reshrpt Théhepresisio@reriy hieferably
denotes a shar(er) SIeye o 118 HEC YR A MAY BXGHHANLAHHDEIE PO BisIAI R ARG G8B. may have

' i
at least one ailaﬁj; extending slot, \%hlch 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 3@axiatydigRlageabladashiemdipedipaateniynisiskiatyrerieaerwih gegpeakto the housing
10A, 106, 100. The first part 50A may comprise a pawl element 500 for forming the %nlockab{e second

interlock biPHESQERBA Fath it & oRYAMREFSRE RIS WA JERRER ol dndicator

sieeve 910.

FIG. 12 shows a sectional view of the pivot part 10A of the drug delivery device,
15  together with the sleeve part 40B of the push button 40 and the lever 35.

FIG. 13 shows an oblique sectional view of the piston rod 20, the pivot part 10A, the
indicator sleeve 910 and the indicator rod 820 of the drug delivery device.

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 io 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



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 th@Sdp/taatber for resiliently biasing the second part 503 ofth&/Eteh #ikhiber in the distal
direction with respect to the first part 50A and the ﬂousing 10A, 10B, 100. When the drug delivery

device IS e RESIROdER{LF e ARIMANCHGE L)BERBRIRNS iAcansitRdling! resilent

bias acting on t econd part 50B into a rotational bias of the first part In the sécond rotational
direction. N@OHE$1/039216PCT/EP2010/064407 68 Alternatively or additionally, the drug delivery
device may be operable to convert the distal resilient bias acting on the second part 50B into a
rotational bias acting on the first part 50A in the first rotational direction when the dru%delivery device

is in the relef IR ARk RRE YRR P e R & 780 GRANGRHAY HF% 58/SThe pin 520
may, f5r examplen pretisedisialolom the inerens: pedt GBI RiplorbR0teayiaser sohnattion g. bear

, a first divert | t. The first diyert I ) i f b first 750A.
The firo raRIMFR0 A RA) ERLTIORY g ORI e er B0 O 1o oG AT o
750A _maydmmhm_itnndisudm &rﬁf—t@e(is@:tbm niwttﬁﬁﬁttbodmﬂm_ib&hmtmdmmaﬂmie}mmction
when it Iavgs SISIalY RIoRGI LG ra0hel0das spdagniasatipnasdileliasidadiia 197

ocked wi in't

the pin 520 may be respect to rotational moveme e second rotational direction by

means of ineivggpthwiread ey 104 andiha odiceipsiamed B ésmaneenrecasibaside face
of thg gonnretionipaHl MhBPAHREIAIA pids Breerof s Rsiaiatignel 20 of the connection part 100,

such that further rotational movement in the second rotational direction is prevented. Additionally or
alternatively, further rotational movement in the 20second rotational direction of the pin 520 may be

prevented pydnppasetEHacHan abikasiondneabsiiffedaboithahefiousivgttdnt Bhel 00 via
the first part 50B, the\‘giston rod 20, and the drive member 30, For setting a dose, t efqp‘\ée member 30

is distally RSHPALEF i Eﬁ%p[%%t[tﬁégﬁ‘i QUSINg fs converted info rotatonar movenant o

indicator rod 920 with respect to the piston rod and a helical movement of the indicator

15 sleeve 910 with respect to the housing 10A, 10B, 10C by means of the interaction of the
indicator rod 920 with the piston rod 20 and the thread element 170. For example, when
one dose is dispensed, the indicator sleeve 910 is rotationally displaced with respect to
the housing 10A, 10B, 10C and the piston rod 20 by 30°.

20  Further, the dose indicator assembly may comprise a dose window 150 in the exterior
housing 10B. A subregion of an outer surface of the indicator sleeve 910 may be visible
through the dose window 150. For exampie, the indicator sieeve 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.



25dose 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 @&V FEHrst rotational direction a ainst the resilient bias. TS PRI R the first
rotational direction, the piston rod 20 30 carries tﬁe stop member 50A, 50B with it in the first rotational

direction. T firstranpero OAASS Bets shaoreartbers G eBrabtamtamResaRBIR Miriproximal

direction when thé secon gart 508 moves along the first ramé) 750A in the first rotational direction. In

this way, tHRCEPARPEPRB:IMpiEssearhRBARNEILIS SeSARGPEIES MR G BHaH el¥ G VEDR is
increased a2 @ SAXOSHEP GHe-2DRR/0SHARIAG el CechHd pansvEDB pesteadpsidientigw of the drug
delivery device in a configuration dEuri settin fa} %s; ft(?rhthg 0oiston Qod 30 Qﬁa ebt% n rotationally
displaced {Ri P IG SERRRE IR ﬁﬁ%%@ﬁb%) uetiiy! e SSEIPH 90" Bt G t%e second
angular dirggtiesriinnpeanOaf theydsiliemrbisls. M bnat gheciselyl avhangh ofditaintanbergdesin an
axial position,where its pawl e t firsh r 210, the
distal resill%fjrﬂ:[{'l Big?s(:’ ggﬂg%qlg)%r%‘%%%%%@}ﬁggﬁ%%?%%%%%ﬁj@ga& tL@égﬁgq%g% lﬁ%ﬁo longer
counteractautiy seeoactiiadbiral gaedtslement 300 with the piston rod 20. Thus, the distal resilient

bias may drive a distal movement of the second part 50B of the stop member with respect to the

housing 10A, 10B, 100 along the first ramp 750A. By means of the pin 520 of the second part 50B
interactingFRRdiestirsta st BUAS Meanb BISISSERS0RAIS dR R A1 N isianse Ptatilihal direction

when ghe %Q?@E‘t RAEERARRM YRS dHsiedivie ereBtiarbebBerabliewtberfist paitbOA of the stop

member and the piston rod 20 with it in the second rotational direction. \WWhen the pawl element 300 of
the drive nTePHBEIEDH 3 AP ERML RA WRYEEC IASREEEG: e f'Fatandt B\éllc{1 rt‘éYGBtheeSB?nc 0 may
have returgesriedSiag tayhposiioniasiilasisaadran dndesobedirttenstogetmmbih 5 Gn 14A. 20
Analogously, during dispensi f the. set dose, the st D is rotated in the first
rotational cﬁ%&%ﬁgacgj%zt%ﬁ%gg i%ﬁ%‘iﬁ%"ﬁﬁ#‘?ﬁ?&ﬁ Q%mhﬁ{)ﬁjgﬁgg’)l%%@w& 100 and the piston

rod 20, such that the pawl element 500 of the first part 50A disengages one second ratchet pocket 220
of thelg 'St%éoﬁ’rs%%a"r\’%%t&%&"éé gnsﬁ’eeve. The second part 50B may be a sleeve, preferably a
ring. The expression "ring" preferably denotes a short(er) sleeve. The sleeve 50A may

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 S50A
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.



25second 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, 100 and the first part 50A. By means of the proximal
displacemen¥ 8H&&828nd part 50B, the springc?f is compressed and tHEdIEE &/ bias is

increased. 30 Subsequently, the stop member 50A, 50B is rotated in the second rotational direction

wih reSpeg b BRL6indRn AP OB BRI I88 AR igepanecst thedisishesliont ias.
(0]

which is converted into a rotational bias in the second rotational direction means of t%(ye first ramp

750A, such gk BRlIBRP IR ARG N EEHU G RATEBAE WS 839HH03ERTATEILEA 86[‘4{%7 70

engages prox0pailytheiseceestGesiaticbottaheinepcket @20 abthenistovido 20 tHarepitton rod 20
itself is only axially displaced with respect to the housing 10A, 10B, 10C during dispensing of the dose,
as describB¥3Bove in connection with FIG.s 5A and 5B. 5FIG. 15A shows a partial side view of the
drug delivery device in a fully dispensed configuration. In the fully dispensed configuration, proximal

andor disial mguement ol e Bision. o4 0 mayhe blorkes aR etz abuein oRsRegfiog with the

second embo y. Like in the start position, rotational movement of the pin
520 in the exaontEreraiois distdtiofiamtiheapeetdrait Hidisiiy LTALZ20B 00 R MEBIGcled in the

fully dispepged gonfiglatpr ky: BeAN PR fRStaN AL BIshatsingy E@@wét@fajngén@rméw delivery

device from the drive mode to the reset mode, the 15 detachable member 70 ma%/%?e detached from

the housin@Yl@ﬁfsiﬁﬁﬂﬁdéQﬁ’o}raﬁiﬁ%I‘@rﬂﬁ’efé%é‘?@bi%erﬁ@ﬁ@@ﬂi@h H AR A TR RSinection

part 16C. iheprdstaehing the dejeeiablzgnamtsr idiflndbelousiagthOAcioR: pOE SO idetachable
member is rotated in the second ro'@g,on%! girection\mj]th r%s ect to thel 0 ?onnﬁgtigg garrtnloc such
that the wIAESHECH KBS ARSRTS pARLRR IS HINER A IMNESLSAY ARIGRS HPEEETR When the

detachablerspgmber 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.

in the start configuration as iHustrated in FIG. 14A, the pin 520 may be locked with

15  respect to rotational movement in the second rofational direction by means of
interaction with the housing 10A, 10B, 10C. For example, the pin 520 may abut a side
face of the connection part 10C, in particular a side face of an indentation 120 of the
connection part 10C, such that further rotational movement in the second rotational
direction is prevented. Additionally or alternatively, further rotational movement in the

20  second rotational direction of the pin 520 may be prevented by means of interaction of
the stop member 50A, 50B with the housing 10A, 10B, 10C via the first part 508, 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 subseguently 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 defiects 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.



25 FIG. 153 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 fir¥&HHI*750A has been moved past the pin 520, the pin 520 PSAbEEP SR & 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 ram&?SOB may WO 2Q11/0392_16PQET6§E?]%)§19%(164407 71 be incline su&%ﬂa&dﬁg second
part 50B if HafiétRaTRWR MRt R SIEHYEN Bt S M SRS UL TEL SR ramp
750B by mgansostheigisiabfesiienphinm gedSatestthe trerspation80; SB{TacEEGrsthevissA partial side
view of the dr de'li .er¥1tdevice in a second configuration during switching from the drive mode to the
reset mod&? %ﬂ,@s ) @Ebnfiguration according to FIG. 15C, the second part 50B of the stop
memblder has been distally displaced with respect to the first part 50A compared to the first

configuratig coiding TG ASF, LB A1 el SSUlE LHED GPRRIBLSGH Y i g 50. 10

During the ent, the second part 50B Is deflected in the first rotational direction by means

of interactithe oegih Has MeremsesisRMdwaRTpTE YT MATERY SO iepRzar® PERIYed in the first
rotational m&;@m@&me&tm@ﬂgaféwwagéqumeﬁmm GieRanZNherG0A, 50B

and the piston rod 20 and, preferably, for 15subsequently unlocking the first interlock. which.is formed
by the pistdisti@ldeniignbhige ariRoABHIF196. Wﬁ@éf ﬁ@fﬁ@%&ﬁﬁ%‘i@é{#ﬁ%ﬁ@ﬂ% i€ achieved
by rofgtionab disjacenenseictee sioptararter SQAe pRRMibmespaoOtoviinetipistisiondo22and of the

G5, When TR MR AP ELSERURT AR o U Geeh bV Aot e P ol i i,
15D shows@pattaitsitdevitieresfabeioitng deliseny texicton, theGedengibedirst ramp 750A. By

means of the pin 520 of the second part 50B interacting with the first ramp 750A, the
second part 50B is deflected in the second rotational direction when the second part

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, 508 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, 108, 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



In the reset mode, the second part 50B of the stop member may be operable to interact 25with 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 théVdieilliesitiént bias, the resilient bias being in particular be gBRERREIMWPHHE spring 80.
By means of engagement of the pin 520 with the fidentation 120 further rotational movement of the
30stop meggl%e r , in.the.fi ' taGil t‘Fb | 10C
may be bloc %c?'%ggar B?ggﬁﬂaé&gt%%%ﬁ%g%%rknggr?tﬁ%be@ﬁl‘i sﬁ%?a%%gg)ﬂﬁ% tiyc')%l,H %ﬁ%'%may abut
a side facepistanerpsdehitarshis ooinwexitvidis pbaeethuitin pspastiartibe bppysae fhBdEace which
the pin 52%%%@‘55\?% rhepHigHERlion (Res-MiGy AANeRiRErARMHSRiIfPPR Bntaapgpond
rotational direction WO 2011/039216PCT/EP2010/064407 72 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

indentgtionFk201MALRANE 8 FRFBESRS TR Hasawich deneafoyserddarbnaiedpipdrad@dn the first

rotational direction with respect to the connection part 10C in cooperation with the distal resilient bias
generated 'ﬂ‘rgagtﬂrihg 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. | rt ition. Afferwards,
the drug di%\%%?y?‘éﬁgv%%pr%%@e ecg\?vf‘étlﬁrgrg%nagﬁ%g ﬁ%tﬂg ﬁ\c}zgrﬁ@éieg? éll;lé\/éf@i@%ﬁvﬁg }qp{;gorﬁgﬁéide view
of the drug2@etinearpelbitckad asfidsscohfigabtion By ealicchimg fioemseronsserbodiawtied drive

moda gFor awitching dae Andg frlivervdevice H&gﬂﬁh?owé&%%m%%msrﬁr%\fww%ﬁeem@chab'e

member 70 is re- 15 connected to the housing 10A, 108, 10C. When establishing the connection, the

pin 520 bedesRtirrialicns dirariion 308 reseertsciiee wstandrs 1eRdAGTHsY ResPlersae Al

direction, suevingigagddreahagd-af dhesaseadd amarcrBaPRigagerdheiRin 520 and
subsequently moves past the pin 20520 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
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
detachabie 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. Subseguently, 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



compressed and the axial resilient bias on the second part 50B of the stop member increases. 25FIG.
168 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 tRE1ONHatH ¥nd of the second ramp 750B has been moved past e PR B8 T the first
rotational 30direction. The distal resilient bias promotes rotation of the stop member 50A, 50B in the

Z?iolnd rﬂb’gi?{gﬂh@gﬁ%ﬁmﬁﬁ@@é%@f@i@mﬁ%ﬁ BoRRiineqwithhe Grst idtatang & dicthis way, the
istal resilient bias drives a rotation of the stop member i econd rotatignal direction. fo
supsequen"ﬂﬁﬂb@l&ﬁﬁ‘ﬂ%@é’éﬁﬁﬁyiﬁf@ﬂgéﬂ%ﬁg? 8[:15%{{8:} %ﬁgg}%{ﬁﬁ%’ﬂ%&’i%ﬁ Stasr@:ﬂ asﬂl?ﬁé drug
_dellvery deMrWMemag gonfiguration as WO 2011/039216PCT/EP2010/064407 73
illustrated in FIG. 14A when the detachable member 70 is fully engaged with the housing 10A, 108,

10C. The drug delivery device may have a further spring 85 (see, for example, FIG.s 15B and 515C)
for lockingftia. d&drisiyeESa pandatiside ithieofibmberg deivesfdenmespringaeriychroniiedrshoa distal

end of the JIehBa AL SHOR DEMPRE DA axemRl ThadunGrssiongvsmy aye e form of o

crown, in partic a y deformable lobes. The further spring 85 may be a

spring wastesQrtingstampsie \ihdherrearng aam/edp el son M asderetdittaifidge 75 may
deform the;Llobes sHeEN-Hiakiiedurbersyitgtngengsares wreslinat bimgurihiesadtoas tpr
locking the cartridge 75 in the detachable member 70. .
FIG. 15B by means of the distal resilient bias generated by the spring 80.
10
During the distal movement, the second part 50B is défiected 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 BB. 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 biocking 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



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 15feature and also any

combination of features, which in particular comprises any combination of features in the patent claims
and any conthatidit¥eiatures in the exemplary embodiments, even if tRiSFERAIE/ Y #iis
combination itself is not explicitly specified in the I)zatent claims or exemplary embodiments. WO

2011/03921 6 (LR QHNOREER1 wef%@?%@ws@%é@egm@aﬂ%@%&mweﬁ pat
510Cconnection part 20piston rod 20Amain body 20Bbearing 30drive member 10 35lever 40push
button 50sBép FREMEthe 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 o the connection part 10C in cooperation with the distal resilient bias generated

5 by the spring 80. in this way, the drug delivery device may be expediently retained in
the reset mode while the detachable member 70 is disconnected from the housing 10A,
108, 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 swiiched 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, 108, 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 rotationa! direction. When the proximal end of the second ramp 7508
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



50Afirst part SOBsecond part 15 60reset member 70detachable member 75cartridge 77piston 80spring
2085further spring 100D distal end 100P proximal end 120indentation 130protrusion 25 150dose

window 160set window 170thread element 200D distal end 200P proximal end Ogg}flat side

surface 202% &2 Urfdtd s s PCT/EP2610/0643

iilustrated in FIG. 14A when the detachable member 70 is fully engaged with the
nousing 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.



210ratchet pocket / first ratchet pocket 220second ratchet pocket 230first protrusion WO
2011/039216PCT/EP2010/064407 75 240first channel 260second protrusion 270second channel

250last-dose-stop element 5 300pawl element 310arm 320groove 500pawl element 510suspension
element 10 39@pM @0 Hoth element 620dog-tooth PCT/EP2010/064407

Reference numerals

10A exterior housing
10B pivot part
5 10C  connection part
20 piston rod
20A main body
20B bearing
30 drive member
10 35 lever
40 push button
50 stop member
50A first part
508 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 distalend
200P proximal end
30 201 flat side surface
202 side surface
210 ratchet pocket / first ratchet pocket
220 second ratchet pocket
230 first protrusion



750A firstramp  750B second ramp 15710indentation 750piston 910indicator sleeve 920indicator
rod 1010fixed pivot 202110distal side wall 2120 proximal side wall 2130 connecting wall 2210distal
side wall 2220proximal side wall 25 2230 connecting wall 3010journal bearing 3510journal bearing
3520drive re§daianivtfoving pivot 30 WO 201%039216PCT/EP2010/08‘21ﬁ’@?2010’“644“7

240 first channel
260 second protrusion
270 second channel
250 last-dose-stop element
5 300 pawl element
310  arm
320 groove
500 pawl element
510 suspension element
10 520 pin
610 tooth element
620 dog-tooth
750A  first ramp
750B  second ramp
15 710 indentation
750 piston
910 indicator sleeve
920 indicator rod
1010 fixed pivot
20 2110 distal side wall
2120 proximal side wall
2130  connecting wall
2210  distal side wall
2220 proximal side wall
25 2230 connecting wall
3010 journal bearing
3510  journal bearing
3520  drive region
4010  moving pivot
30



76 Claims A resettable drive assembly for a drug delivery device comprising - a housing (10A, 10B,
10C) having a proximal end (100P) and a distal end (100D); 5- a piston rod (20) being rotatable with

respect to the housing (10A, 10B, 10C) and being axially displaceable Witlb(][l%]% f%}&@oe} housing
(10A, 108B, 1‘@@)2%1% edfi a proximal start position.and a distal end position; - a drive member (30) for

distally displacing the piston rod (20) towards the end position when dispensing a dose; and 10- a stop
member (F)yimderein the drive assembly is configured such that - the drive member (30) is operable
to interact with the piston rod (20) for forming an unlockable first interlock, the first interlock being
operable to block proximal movement of the piston rod (20) with respect to the drive member (30); 15-
the stop member dtishhp erdlel asadntbhaddvatt ripdebtenyrddvi2e cumforsingg an unlockable second

interlock, th d interl bej I imal ' ith
respoct to the H G IOK 1R b e B e o o e S

secontl interlocks arst@0iockéd shemghestpiaXienultmespeeirie dbeneapisian (HRAZHR0BEhashd
position to the %{?ﬂ#%ig N dss Breveiea Mnthes Bt iR srloHoandde e cond, intrrlaséween awitching

the drive assembly from tHe drive mode to a reset mode, the piston rod (20) is rotatable with respect to
the drive membO3DpRIGtaTh RN RBXifsHFiRIRIkRAREEE stop member (50) and the piston rod

(20) are rotatable, With2SKaRBEE| 10 PREURIARY tAsHBIRNY NG thiRteacead Aupterkica e end
position when dispensing a dose, and

10 - a stop member (50);
wherein the drive assembly is configured such that
- the drive member (30) is operable to interact with the piston rod (20) for forming
an unlockable first interlock, the first interlock being operable to block proximal
movement of the piston rod (20) with respect to the drive member (30);

15 - the stop member (50) is operable to interact with the piston rod (20) for forming
an unlockable second interlock, the second interlock being operable to biock
proximal movement of the piston rod (20) with respect to the housing (10A, 10B,
10C);

- when the drive assembly is in a drive mode, the first and second interlocks are

20 iocked such that proximal movement of the piston rod (20) from the end position to
the start position is prevented by the first interlock and the second interiock;

- for switching the drive assembly from the drive mode to a reset mode, the piston
rod (20} is rotatable with respect to the drive member (30) for unlocking the first
interiock and the stop member {50) and the piston rod (20) are rotatable with

25 respect to each other for uniocking the second interlock; and
- when the drive assembly is in the reset mode, the first interlock and the second
interlock are uniocked such that proximal movement of the piston rod (20) to the
start position is allowed.

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



- when the drive assembly is in the reset mode, the first interlock and the second interlock are
unlocked such that proximal movement of the piston rod (20) to the start position is allowed. 302. The
resettable drive assembly of claim 1, wherein the drive member (30) is axially displaceable with
respect to th® Al t10A, 10B, 10C) and rotatignally locked with respe%?Mﬁ%ﬁ% (10A, 10B,
10C). WO 2011/039216PCT/EP2010/064407 77 The resettable drive assembly of one of claims 1 or

2, whereinghe stap rpembeldaRVésasahnRNSk iptatianainieckedavilhsesipeitatbiehionsiag. The

resettable drive assembly of claim 3, being configured such that the first interlock and the second
interlock are un{8BkibrxBIN-ANIAREHIBRENY [ASKST M ERHIFSMARRPANY 0 position to a second

angular position with respect to the housing (10A, 10B, 100). The resettable drive assembly of one of
claims 1 or 2, wherein the stop member (50) is. rotatahle with respect to the housing (10A, 10B, 100).
The resettible dfived %%%%@RHWBY%@%%‘%&@@%%§U eedn&%%rﬁ@f%desé}ggo%E {lrr%ﬁgr B2k is unlockable
by a rgtation of ititerkiop mentizesbON diraditetkotati amdd chsdt dry withtediopeet toethisioousitig (10A,
10B, 100) and t isto 0 [ I .6, wherein whepdhe second
interlock is unlo@eﬁ? ?ﬂggstfg%%ﬁrggl)ggrd é%?géﬁ %lgé:g%%ﬁtl?iﬁt rapélto \g)vf&t%t@g pilston %dC(ZO) such that the
piston rod (20) fudlasirsgf(itther ToBatidal. movement of the stop member (50) in the first rotational

direction with respect to the housing (10A, 106, 100) and the drive member (30) for unlocking the first"
interlock. The resettable drive assembly of claim 7, wherein the piston rod (20) has a substantially

axially exténdinghsoaeasionebiye dessidiptiang akefimsdeAumh BB ISIBE B0 operable

to limjithe angg@ymmﬁ rddhecstentmeaimbsintbClon thedirsooyational direction with respect
to the piston rod (20). The resettable drive assembly of one of claims 6 to 8, further comprising a

spring (80), the spring (80) interacting with the stop member (50) to generate a resilient bias on the
stop memiger (5P)doepeaanstniivetatioanubithefstiem i nbie(66)figurateant tuthtionakdiedtion,
opposite to the first rotational direction, with respect.tp t ousi OB, he drive
assembly is in i e&{;?\;g }%Hcrl]eogn%ﬁ eb gr?r{r?é% ?nt@%%?ﬁ%%%%é}@gﬁan%ﬁ{gggo %ﬁs generate a
resilient bias ondihectitopwiteraspe(s ) foe ronsiting! Afafion of8hg stshtheepitien (B0) (#0the first
rotatig})§al direction with respect to the housing (10A, 10B, 100) for unlocking the WO

2011/039216PCT/EP2010/064407 78 first interlock and the second interlock when switching the drive
assembly tB.thelfegsesatable drive assembly of claim 6, wherein, when the second interlock is

unlocked, the stop member (50) is operable to interact with the piston rod (20)

such that the piston rod (20) follows further rotational movement of the stop

member (50) in the first rotational direction with respect {o the housing (10A, 108,
20 10C) and the drive member (30} for unlocking the first interiock.

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

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

9. The resettable drive assembly of one of claims 6 to 8, further comprising a spring
(80), the spring (80) interacting with the stop member (50) to generate a resilient
bias on the stop member (50) for promoting rotation of the stop member (50) in a

30 second rotational direction, opposite to the first rotational direction, with respect to

the housing (10A, 10B, 10C) when the drive assembly is in the drive mode and the
spring (80) interacting with the stop member (50) to generate a resilient bias on the
stop member (50) for promoting rotation of the stop member (50) in the first
rotational direction with respect to the housing (10A, 10B, 10C) for unlocking the



10. The resettable drive assembly of claim 9, wherein 5- the stop member (50) has a first part (50A)
which is axially locked with respect to the housing (10A, 10B, 10C) and a second part (50B) which is
axially displaceable with respect to the housing (10A, 10B, 10C) and resiliently biased in a first axial
direction by W@aREB#%P spring (80), - the drive assembly has a first diveiter BidHEtt¢?50A) and is
configured for 10 converting axial movement of tife second part (50B) in the first axial direction into

rotatonal moveipen) L K59 HE DRGNS AFEA RN URRARLRHTRARRR teraction

of the second part with the first diverter element (750A) when the drive assembly is in the drive
mode, and - théas@en@8€embly has a second diverter element (750B) and is configured for
15converting axial movement of the second part (503) in the first axial direction into rotational
movement of the stop member (50) in the first rotational direction by means of interaction of the

second patPsoE)aTRASHRAR S5NE ARRSTER L RHEATY PsHBFRIN switching the drive assembly to the
reset mode. 201ihel fRanetitide(@0yeasadiily0t ¢hain) bbjomiereal hectadendissrsipbyiias a first

ramp (750A) and a,second p (7250 ach,ramp_hayin imal en istal the

proximal ends gg%%“ﬁféf‘%r{mcﬁgr% Eaéﬁ?)sa ?%ﬁg%?%ig%@iﬁ%{@g a%rg(% &?ﬂ%@eﬁe@ggg% part

(50B) bears on i fiestoeanio (t?]ﬁ(}#b).mhgr(TﬁéaﬁﬁmmﬁjﬁwtwmﬂﬁéwﬁﬁMém aferienorld part

(50B) bears on élﬂ_g &%g,gﬁ)g 88(859'@ #piﬁ? ﬁﬂfhmg the drive assembly to the reset mode. 12. The
of € )

resettable drive’assem aim 9, further prising a reset member (60) 30being releasably

engageable withthreedivesasgerth; nana foet divastas siemenh bEP (60 RBdiisCopEashRd tretain the
drivejgssembly i {he feses R Ao WhIRR AL i engageshuigatheshyringd HPé AR dlidetowhreein the

spring (80) is operable t0 generate a resilient bias in an axial direction on the reset memper @O )for
locking WO 20HlATDOR FreTIEnb 61 Bie i member (50) in the second rotational direction D

means of interaction of the second part (50B) with the first diverter element (750A)

when the drive assembly is in the drive mode, and

- the drive assembly has a second diverter element (750B) and is configured for
15 converting axial movement of the second part (50B) in the first axial direction into

rotational movement of the stop member (50) in the first rotational direction by

means of interaction of the second part (50B) with the second diverter element

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

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

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

switching the drive assembly to the reset mode.

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

30 being releasably engageable with the housing (10A, 108, 10C), the reset member
(60) being operable to retain the drive assembly in the reset mode when it is

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

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



79 the reset member (60) in engagement with the housing (10A, 106, 10C) when the drive assembly is
in the reset mode. 13. A drug delivery device comprising the resettable drive assembly of claim 12,
5further comprising a detachable member (70) for connecting to the housin %10A, 10B, 10C), the
detachable MERBEAEBY%eing one of a cartridg gnd a cartridge holder, W%é & tHEcdeachable
member (70) is operable to interact with the reset member (60) such that, when connecting the

detachable megReLEEDHEHIRNEIEINOLAR HIERAIE) tibeneDgRgqTEA! ThEhe 0ejaimeertier (60)

with the 10housing (10A, 106, 100) is released against the resilient bias on the reset member (60) and,
when disconne8fig AFSHER RN EFREEMEES-from the housing (L0A, 10B, 10C), the reset member
(60) is brought into engagement with the housing (10A, 10B, 10C) by means of the resilient bias on the

0). 1514. U f ' 80) i le d I] ice,. deli
ovice comrise ST AR (ROCE e RO A e e n ek RO 21 I ond (1000): -
a pistan rod (2G)rthetrocenmesitea (80 b bitatieqter HISpivrcanrestinaiartie satighgl [dPéction
20with respect H‘bg‘%@gﬁﬂs &%Qéﬁ?h%%% ﬂwgﬂ?b‘%t‘?sz%ﬁiiﬂg Brioge Aadiassisialy Lispiaate the

piston rod (20) away a proximal start position when dispensing the dose; - a sto]‘oﬁmember (50) for

interacting withhhlggiswwhersin(®) detramatla MastieHiEdhie peekaRisimENEaRIVEPHRE [B%tis used

for storing energy. far,driying & EAtIRN 9 e BiiaBH RS ROV R asendepIstional disartion, opposite
to the first rotational direction, with respect to the housing £1OA, 108, 100%%)%/ dgﬁ@ﬁtiﬁ% with the

piston rod (20) RstsiaGIkEMe 198l PFol PROF N9 B TEEh Y R RS ALIGR fing the dose;
30 - fyf storing aBEERY @1 GIIVANB 2 1T0EHtE Repd AbedstefimstrtizerdSifgrin s sechrdrestttioealtmirection

by interacting wijth the stop member (50),for hiasing the stop memb in the second rotational
d?:éction thgnwiﬁQXﬁﬂé$m‘§P?§ IQJEEBB, & t&fpg R!e c&egacqwablte P*nem@er%fﬁ%o‘m &e%ousaﬁg P%BH
10B, 10C), the reset member (80) is brought into engagement with the housing
(10A, 10B, 10C) by means of the resilient bias on the reset member (60).

15 14. Use of a spring (80) in a resettable drug delivery device, the drug delivery device
_comprising
- a housing (10A, 10B, 10C) having a proximal end (100P) and a distal end (100D);
- a piston rod (20};
- a drive member (30) for rotating the piston rod (20) in a first rotational direction

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

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

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

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



for transferring force to the stop member (50) for driving a rotation of the stop member (50) in the first
rotational direction with respect to the housing and the WO 2011/039216PCT/EP2010/064407 80
piston rod by interacting with the stop member (50) for biasing the stop mem%eaéiﬁggﬁln(g e first
rotational dif¥EtfFIhI{#EH unlocking the interlock. oo 15. The use of claim %91 Wharein the spring (80) is
used for storing energy for driving 5the rotation ot the stop member (50) in the first rotational direction.

16. The use of gae\RTrERREYSNEEraEHkR; WAiA ﬂf@gtéglwm@@vqse fwﬂmagagwmesmgmmmbdge (75) and
a piston (77), the nglSton (77) belqg@etalned withi the cartr %@[{E‘ }Nq ?%n the piston rod (20) is
configured for d AR BR LR ﬁlsqgﬁc(“)%‘i’ Shith P %é THBREG ge (75) for dispensing a
dose and the spring (80) is additionally used for storing energy for driving an axial displacement for
reducing p e of th ton d he piston t 20) for
biasing th %ISI’ %8? ﬁ'mégﬁréﬁ ndtlt?ec prmgn(g ngg Xjeérr%sf?rﬁfg P%%%W%%sﬁ%?%%ﬁ%ﬁ%%se of
claim46 in a dithg ctﬁhﬁnerymféhmetﬁmfmﬂmn{ﬁ& mg@%ﬁmidg@h@l@éﬂ(fm)‘-}%herem the spring (80) is
additionally used for resiliently biasing the cartridge (75) in an axial direction when the drug delivery

device is in the drive mode for axially and/or rotationally securing the cartridge (75) within the cartridge
holder 20(76) Wienusre efragedelic@inadics iBinfie HHIGIDEEY $8VIEREWEEHEBRPEH Bffins 14 to 17

in a drug delivegy gey 8%9 ﬁﬁﬁ%%cc? migwising7g, iesebisiembe @&heemg;ﬁ@@asmt@@@aqaag@ with the
housing (10A, 10B, 100 erein the spri 80) Iis addltlonal use for resiliently biasin {22 reset
member 25(60)(7@)3?1"5?(&“&?%9&*%1" ‘P&cﬁgﬂ 'ﬁﬁofggé{rﬁ‘rjefﬂ %‘} HeBIRRR MER! é&ﬁﬁ )housing

(10A440B, 10G)fipr reeiaiting the daverpsersbiipiriigeeraset mddee and the spring (80) is
additionally used for storing energy for driving an axial displacement for reducing
pressure of the piston rod (20) on the piston (77) by interacting with the piston rod
(20) for biasing the piston rod (20} in the proximal direction after dispensing of the
dose.

15
17. The use of claim 16 in a drug delivery device further comprising a cartridge holder
(70), wherein the spring (80) is additionally used for resiliently biasing the cartridge
(75) in an axial direction when the drug delivery device is in the drive mode for
axially andfor rotationally securing the cartridge (75) within the cartridge holder
20 (70) when the drug delivery device is in the drive mode.

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

25 (60) in an axial direction for locking the reset member (60) in engagement with the
housing (10A, 10B, 10C}) for retaining the drive assembly in the reset mode.



