WO 2012/ 130704PCT/ EP2012/ 055056 1 Drug Del i very Device The present
invention is directed to a drug delivery device, |like a pen-type injector,
5t hat pr owodes/fero4adm ni stration by injection of nedicipoaiePpeie@dssmse from a
nmul ti dose cartridge. The device conprises a dose setting nechani sm which
may have a housing, a dose setting nenber (nunber sleeve), a drive nenber
(drive sleeve), a clutch and a clicker. 10There are basically two types of
pen type delivery devices: resettable devices (i.e., reusable) and
non-resettable (i.e., disposable). These types of pen delivery devices (so
named bérugdieliviesy Devicen resenbl e an enl arged fountain pen) are generally
conprised of three primary elenents: (i) a cartridge section that includes
a cartridge often contained within a housing or holder; (ii) a needle
assenbly connected to one 15 end of the cartridge section; and (iii) a
dosing section with a dose setting nechani smconnected to the other end of
t he car tThedyesseetcinventioniscdirestedde o dugedeliverederiget bkeng ran-timgoniestor,
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el et ptoLids ToP PR Ron b et of bESiShalbRdIRSS fol Bhdfudee .o
cartri dgertridger Vioé devieccampiogedaiosg setimg neshiahesn wibiet negahaleoadicd- at
the other, often necked- 20 down, end. A crinped annular nmetal band is
typi cal NG #6e8q seRPOINER®Er (BYBPes staeven prEke MePee(drhe TapYe) dgeutch
housi ng jpRY, BE-KeyPi cal |y made of plastic, cartridge reservoirs have

hi storically been nade of glass. The dosing section or dose setting
mechanismis typically the portion of the pen 25device that is used to set
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causing the medi cation contained within the cartridge to be injécted
t hr ough (sthnamesdhechusedbey diiesgeisemblsan\ablager) fosotaia PeM) BF20eneGEIF056 2

Such serpeBRes o AL BEE, A8 TR R TohafR hRLRRE A Bl
Rat her, oftBf doheaihied Mathis aridugieg or FBYaotii) Rensadie wedemitlly E6RMEsted tb o
t hese devices w thout destroying the device itself. Consequently, such

di $posaknd aidbe castrideesesionhane () asipsinmpeeion with a dose setting mechanism
connected to the other end of the cartridge section. A cartridge (often referred to as

an ampoule) typically includes a reservoir that is filled with a medication (e.g., insu-
lin), a movable rubber type bung or stopper located at one end of the cartridge res-
ervoir, and a top having a pierceable rubber seal located at the other, often necked-
20 down, end. A crimped annular metal band is typically used to hold the rubber seal in
place. While the cartridge housing may be typically made of plastic, cartridge reser-

voirs have historically been made of glass.

The dosing section or dose setting mechanism is typically the portion of the pen

25 device that is used to set a dose. During an injection, a spindle contained within the
dose setting mechanism advances and presses against the bung or stopper of the
cartridge. This force causes the bung or stopper to advance, in turn causing the
medication contained within the cartridge to be injected through an attached needle
assembly.

30
Different types of pen delivery devices, including disposable (i.e., non-resettable)

and reusable (i.e., resettable) varieties, have evolved over the years. For example,



5dose setting nechanism In contrast to typical disposable pen type

devi ces, typical reusable pen delivery devices feature essentially two main
reusabl e worrpnemtos: a cartridge holder and a dose sett ipog/Ere@hassosen After
a cartridge is inserted into the carteidge holder, this 10 cartridge

hol der is attached to the dose setting nmechanism The user uses the dose
setting nechanismto select a dose. Before the user injects the set dose, a
repl aceabl e doubl e-ended needl e assenbly is attached to the cartridge

housi ng. This needl e assenbly may be threaded onto or pushed onto (i.e.,
snappeddiapospble ponlidstiveryedayicds ateesuwrpliedi agyeclheastiaiged davickssShenself; a

doubl e ended needl| e nmount on the needl e senbly. penetrated,throu

b1 of ceapParanRgt agy el AN GihRfefo (RIE et FREG Gart aBEs, Rafer sk oot he
needl e aapATEEY M&y HENBY esandd @nsiGapired fbhahesdeeltesvithdul dekeoying
cartridge has been exhausted, the user detaches the cartridge hou5|gﬁﬂfron1

the dos&hadevicadtselichanssaventhe susbrdisposaie devisas\needmotdimneya persitable dge

fromth rtg. r iner and replace the enpty cartridge with a new
(fi#nl ed?oggrstte?tﬁr%@.ecﬁéﬁggﬁfrom replacing the enpty cartridge with a new

cartridge, the user must sone- how prepare the dose setting nechanismfor a
new cartridge: the dose setting 25nmechani smnust be reset to a starting or

initial IHeSNFasiio tFBFaéQ§HﬁP§P|ei%%@P@_aﬁ'%'@%i%@??'rr@yéﬁpﬁ_op@“ gelye¥s, in
order t Qg Re8lebfife AASENSAN MNTZRE PR CB%O?]%hﬂ‘?ilaecér{Pr‘i % %@R%ﬁ:’i)ﬁgh@t

<
advances in a 3%stal glrectlon during dose I njection mus
ret r act eldsbaekting meichmhisyn.iAfter a bertddge is gtserted inkctnendartndgeeholden tkisown
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rotate) or push back (retract) the spindle or sone other portion of the

dose segbiendoulierentdeshneed\e au6emblB (578wt R e AERIEChaUFIBget t i Ng Of
known dose setting mechani snms have certain perceived di sadvant ages. One
per cei ved di sadvantage is that such resettabl e devices use a | arge nunber

of conpaRENhed@etasseris MiBsBS tiidlagled)Hi6 @% pueREdiontd ¢ abBgp el obtd)ky, and
therefore 5not easy to carrx around or easy to conceal. Another
a

di $advafidakenmhyf e eartidgamhgusing. In this manner, a double ended needle mounted
on the needle assembly penetrated through a pierceable seal at a distal end of the

cartridge. After an injection, the needle assembly is removed and discarded. After

the insulin in the cartridge has been exhausted, the user detaches the cartridge

housing from the dose setting mechanism. The user can then remove the empty
20 cartridge from the cartridge retainer and replace the empty cartridge with a new

(filled) cartridge.

Aside from replacing the empty cartridge with a new cartridge, the user must some-
how prepare the dose setting mechanism for a new cartridge: the dose setting

25 mechanism must be reset to a starting or initial position. For example, in certain
typical resettable devices, in order to reset the dose setting mechanism, the spindle
(piston rod) that advances in a distal direction during dose injection must somehow
be retracted back proximally into the dose setting mechanism. Certain known meth-
ods of retracting this spindle back into the dose setting mechanism to a restart or an

30 initial position are known in the art. As just one example, known reset mechanisms
require a user to turn back (i.e. screw or rotate) or push back (retract) the spindle or

some other portion of the dose setting mechanism.



primng step required prior to the first use of the new cartridge. It is an
obj ect of the present invention to provide an inproved resetting nechani sm
for a rewwaekbe/dowg delivery device. 10 This is obtai ne#clmEraoidos®ssetti ng
mechani sm as defined in claim1l. The present invention is based upon a
resetting nmechanismthat uses the initial proximl novenent of the piston
rod (spindle) at the start of the resetting procedure to decouple the dose
setting nechanism e.g. the driver, in order to permt the remainder of the
15resetting procedure to be conpleted. At the end of this resetting
procedure, the dose setting nmechanism e.g. its driver, nust be fully

re- coupled ?tn order to ensurﬁ.that hhe. dev'bce wor ks accuratel.ﬁ i,f _the user
dial's an®oqrdeASELOYHEORF SN e hABIRTH A R GEHAMN PFEHY SH YRRV HAPRT ng.
To re- cOHY peilded/cdPrgicageiritags isEfdianichimesettabletdwichd ¥§s a |atgd hemeeeopf the
resetting procedure the piston rod nmust be allowed to 20advance distally by
a short CAMPCAROE PBILS, BCh FRsatigbitafewises terd tq ke lar@esarkbykyt aad pheyeiersl
novemnen h t. . .Qf ' r - ' .can be
roser ueeReeph Bl rdind BE <SR T LRt ARBid BisrBiAG HT, B8 ¥Bh RN
of the eaning &g feyuilerd priorttbethddsst w3 bf the mew lantrigiget here is potential ly
no space between the cartridge bung and the piston rod that would all ow the
di stal novenent 25of the piston rod to re-engage the dose setting

mechani ; ; I [ i dge
bung. ang hanEEeengThekat B enien OB iaE ph PRy AL RS RPN The
pi st on farda teusebladoey debterlyldevice. ment i oned above. A drug delivery device
ac&:(é)rdi ng to the present invention conprises a body, the 30 body at | east
partially encasi ng conponents of a resettable dose setting mechanism a
car tri dgpidiR! SiREiNeRr by 8 GRIsK! ¥Ry AREdHANAGE BRI IRTIA | €FRE PBSent
nmedi ci nal product, and neans for rel easably coupling the cartridge hol der
to the budntion ishasddswonea resaing OTEThEREN0 AR TUERINEIN biEh pBBXizhat Meye-

mechani Pr.ef er abl id.. ns.are._ad d an rran uch .t hat an
it a) A o et B Sy TR & B S BPOR R AR PR R 6
| east ome @bsé BettPrAMeaRanishe dlgsesdivdrn drelehad be i ake esmilrict af e dge
hol der to nove in a first axial direction relative to the body and/or the

dode sef@ﬁi@h@r@é@%ﬁtﬁﬁﬂﬁm @%P'eéeqfacﬁhm%@@d Q’f(tiﬁiétrﬁéﬁtﬂngdf{m@ww&, _Hﬁerrent
of the eaLlr g %%'cﬂsﬁis@ﬁ!é‘é! ?‘(ﬁdfi%rt Wﬁugoéjé'fumque%o l&d 8F‘de’?%§n@9r .
cartridge ho nas i

mechani sm causes’ t he der to nove cond axi al rection,

whi ch i shatahe rdevice wotkseadduratelaKitae uder dils and disperisegehedirsthaodsoftgmand/ or
t he dose setting nechanism The first axial direction. is ty%i cally contrary

to the éﬁ‘%f‘ﬁw iﬁrffr&‘}_ﬁ WHNeWeP N0 Cote-BRIHRe 1B% S9SRiSekine MEEhaRis™.i /ige
during ¢k sRRNS! Rthé eRd difife resetting procedure the piston rod must be allowed to

20 advance distally by a short distance out of the mechanism, i.e. the reverse of the
proximal movement at the start of the resetting procedure. Because the device can
be reset using the cartridge bung pressing on the piston rod during attachment of
the cartridge holder to the dose setting mechanism there is potentially no space
between the cartridge bung and the piston rod that would allow the distal movement

25 of the piston rod to re-engage the dose setting mechanism. Therefore, at the end of
the resetting procedure the cartridge bung and hence cartridge holder must be

'‘backed-off’ slightly to allow the piston rod to advance distally as mentioned above.

A drug delivery device according to the present invention comprises a body, the
30 body at least partially encasing components of a resettable dose setting mechanism,
a cartridge holder for receiving a cartridge containing at least one medicinal product,

and means for releasably coupling the cartridge holder to the body or the dose set-



10first axial direction is typically the proximl direction. According to a
first enbodi nent, the neans for releasably coupling the cartridge holder to
t he body woadbmrisvive dose setting nmechani sm conprise at lpeagir2@n®siosg and a
correspondi ng groove for receiving and guiding the lug and for effecting
the rela- 15tive axial novenents of the cartridge hol der and the body

and/ or the dose setting nechani smupon relative rotation between the
cartridge hol der and the body and/or the dose setting nechanism In other
words, the groove defines a track or path in which the lug slides thus

t r ansl atinggnechanismi Enefienaldly s@ichtneansaare adapied andrarranggsbsiecit thateor t hi s
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gui de t lee bugy iahdtthe c@fs@oééﬁttlﬁglﬂ’i’edrmiisrﬁ@bm@@@né 8&8Rri@fe hbridrue reovd fcas one
of the side walls of the respective groove. an alternative, opposite

f aces ofirstiaxialgirastignielagive de dhevborly randier @ﬁcﬁﬁﬁ@ settisg mewhanis|ang thgt a
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errbodl ent vva 0SSI iston rod

re- coupbndg)rcthetdmsermmgnmwammhcauees dm@tadthcygé)hoamhornﬁowb Bt aseeondit of
the nechanism i.e. the reverse of the From mal novenent at the start of

the reséXdl /Y eﬁF%e‘Mﬁ'PQ is RONHANAIQ Befiel ddiat diresiiorhielpdvadatheredy and/or
enbodi Mgt ﬁH?é @@tt|ng;9r§1e€H %FrPOI"H’eSﬂrstt BRidlBRasdR]s lymfa‘?ig%lni’raw H\%I yReyt he
ody ‘ma

cartridge der t he conprise corres pairs ranps or
hel i cal dfreatiom & prstan deduong nn@mmwtthmethfarmtrid‘g@cdmmg‘ dispenbiody i.anthe

cartridge hol th rtridge holder in the second axial direction
ref@tiv ?t@W%éJ'rQS‘%OQdﬁ %%V@%@@PE%@@@)VQ@S’GSG 5 body or the dose setting
mechani sm Preferably, at |east four pairs of corresponding ranps or

helical features are provided on respective front faces of the body and
cartri déechdineto aA(ﬁsham@@ﬂug@nfofthemmeamvfbngeleagablmogupbngéhe certridge when

Separ at SR 47 PRHE erabr bR atld r&uRhigh Sracties dusBSioe i e oue

the pl a%técﬁréébofnbﬁﬁg ?#dcﬁr@tfbv réceidfg M@Eﬂdﬁfgeth@ Iughatnd ﬂ@?%ﬁb@ﬂﬁ@ﬂﬁe fglabl i ng
to demgn the nom nal condition to have tight frt. Al so these helical

rahps omVve r%laiém@\feragetsmﬂ tb@rcaﬁfwigl@ehq@@rn@@ld BOGEQéJd/QFa{h@ desetsadting he
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to 10t hmé dgse csetttrfgaﬂeahamusdgdn lotherewords, thegrddve dsfinesah eraick dir tain e

bet Weenv&hr?c?h ?hpe Iug slides thus translating a rotation into rotatory and translatory compo-
nents. For this first embodiment, there are different options how the lug and the

20 groove may be provided to guide the cartridge holder. It may be sufficient to guide

the lug in the groove such that only one face of the lug contacts one of the side walls
of the respective groove. As an alternative, opposite faces of the lug may be guided

within the groove, i.e. like a sliding block.

25 The present invention is not limited to the above-mentioned embodiment. Different
ways are possible to allow the piston rod during re-coupling of the mechanism to
advance distally by a short distance out of the mechanism, i.e. the reverse of the
proximal movement at the start of the resetting procedure. As an alternative to the
above-mentioned embodiment using lugs and grooves, the means for releasably

30 coupling the cartridge holder to the body may comprise corresponding pairs of
ramps or helical features provided on respective front faces of the body and car-

tridge holder to move the cartridge holder in the second axial direction relative to the



ture and helical ranps on the inner body. As a further alternative, a slot
may be provided, e.g. in the body, guiding a tongue of the cartridge

hol der. TWwe 2bett3ero4enbodi ment has the benefit of the torgueEprb@ingsoibvi sible
fromoutside of the body thus allowing a user to see whether or not the
car- tridge holder is correctly attached to the body. Further, the neans
for releasably coupling the cartridge holder to the body and/or the dose
setting nechani sm nmay conprise correspondi ng bayonet features forned 200on
the cartridge hol der and the body or the dose setting nechani sm

r espect bedypr tire ciose sigtyng mechapmns Rrefenadlye &4 demst fooupairs gf cormespondindge
hol der to the bo d/or the dos. ettin chani caomar.jse a baypnet |ug
formed GAmPREr SBERH5LTRsiaie T anaed it SavetTs Ront Hiroa o R BRRYIR or t he
dose sethitfagaBoNesH AR a&@%ﬁ?’é gf A6t havingeugs REGloovEs id hAAn@seNtoliarRBET ON,
the neans for rel easably coupling the cartridge hol der to the body and/or

t he doséreetlewag faetiednioswit @lgs be slightly hewe- ingyseprarates heliralira@iPssect i on
with a fi ' ' ' 14 |t with
ther i v S BEE BTy RESAOSARR kRnu3BElsdhe asticogRic bRl g8 e 1"

| ug or tbmnodstel dighbiredrfatantierendidingrioaesignt tree homimal\ceaditipprtortdvat aon in
30a first axial direction when being guided in the first section and noves
in the dgPblt dlsxthesecplipp! MR ofi edarbidammeldsemay RjufUE®d 8N AkeR&cond

section - [ <hel i cal
ecti on 2t Re TR G e et r L, Pl or ' s e
conponesteayk damebaaidalstad rethrentoobsotthat thenbsteade foinattioesahdlidcal sasipsttor
nmoyenent, is larger in . one of the sectign referably in the first section.
538 adatng bigs G e ¢arddde Roideamebes s sBuialt diirble heveet lieAbehe
first heldCald Relddl 98mdRG e pRepPBEdpel i cal section with the third section
having a lead differing fromthe | eads of the first helical section and the

second helical section.
As a further alternative, a slot may be provided, e.g. in the body, guiding a tongue of
the cartridge holder. The latter embodiment has the benefit of the tongue being
15 visible from outside of the body thus allowing a user to see whether or not the car-

tridge holder is correctly attached to the body.

Further, the means for releasably coupling the cartridge holder to the body and/or
the dose setting mechanism may comprise corresponding bayonet features formed
20 on the cartridge holder and the body or the dose setting mechanism, respectively.
Preferably, the means for releasably coupling the cartridge holder to the body and/or
the dose setting mechanism comprise a bayonet lug formed on the cartridge holder

and a groove formed on or in the body or the dose setting mechanism.

25 According to one aspect of the present invention, the means for releasably coupling
the cartridge holder to the body and/or the dose setting mechanism comprise a
groove having a first helical section with a first pitch and a second helical section
with a second pitch, with the first pitch being contrary to the second pitch. In other
words, if a lug or the like is moved within the groove, the lug moves upon rotation in

30 a first axial direction when being guided in the first section and moves in the oppo-

site (second) axial direction when being guided in the second section.



According to a further enbodi nent, the drug delivery device further
conprises l1l0Oneans for releasably rotationally fixing the cartridge hol der
to the bowyp 2ardi30m04t he dose setting nechani sm This prevemtEpP2an/ossv6t ended
de-coupling of the cartridge holder fsomthe body and/or the dose setting
mechani sm Typically, said nmeans conprise catching or snap-in neans. Thus,
the user may have to overcone a resistance for fully coupling the cartridge
hol der to the body and/or the dose setting 15mechani sm This provides for
an audi bl e and/or tactile feedback indicating that the cartridge holder is
at t ache®freferably, thedfirshhelical selstiod@nd thetsecogdeticahsestionPnafeaaiffgrent he

f | easably rotafipnal ly fixing the cartri .der tq the bod
andl o 19adh GeSTEotrg Rk eRER el bR ebt B ARLABRERe B An iAo
20pr ovi gerdmeeiat kAl gédaioroblite suttiohhprdieblpitine filsheediase setting

mechani sm respectively. A conpact and yet easy to handle drug delivery
device may be provided, if the dose setting nechani sm conprises a piston

r odz and ver rei ' t - j 0, -Whi ch
e ot T PAABF 2 T8 ten B4R bl e Ag B bro el belachOPRIISAS
di spensisagtiemdndtihe keaord helieili sattibhywitte treotildesk dtiopnhaasd) adehe diftkringg
resetting of the dose seItinq_nechanisnl According to a preferred

enbodi mERM Bie teqds qfdaa firg heligatpechan @ed H?%W%H; pelica¢estiani onal |y
coupling and de-coupling the two driver conponents, wherein de- coupling of
the two driver conponents requires a relative axial novenent between the
two dri vecoobngdmarfustheFantboeimeat, 2ipe idngg aebvaryragyvidesfuysthericdedbridessi ng t he

WO 2012/ 130704PCT/ EP2012/ 055056 7. two, driver conmponents to coupl e, .wherein
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means Wi ll tend to cause the driver conponents to autonmatically re-couple

when t hdosresXiaralthe body ansl/erctivevdasef safting meeghastism. Mypically, said means
comprise catching or snap-in means. Thus, the user may have to overcome a resis-
tance for fully coupling the cartridge holder to the body and/or the dose setting

15 mechanism. This provides for an audible and/or tactile feedback indicating that the

cartridge holder is attached to the body and/or the dose setting mechanism.

Preferably, the means for releasably rotationally fixing the cartridge holder to the
body and/or the dose setting mechanism comprise corresponding detent features
20 provided on the cartridge holder and the body and/or the dose setting mechanism,

respectively.

A compact and yet easy to handle drug delivery device may be provided, if the dose

setting mechanism comprises a piston rod and a driver, wherein the driver has two
25 driver components which are rotationally coupled to each other during dose setting

and dose dispensing and which are rotationally de-coupled from each other during

resetting of the dose setting mechanism.

According to a preferred embodiment of this idea, a clutch may be provided for
30 rotationally coupling and de-coupling the two driver components, wherein de-
coupling of the two driver components requires a relative axial movement between

the two driver components. Further, a spring means may be provided biasing the



Accordi ng to anot her enbodi nent, a spring neans nmay be provi ded biasing the
two driver conponents to de-couple, wherein the cartridge hol der causes the
two drivewoeompaomats to couple if the cartridge hol der pcs/EPoaplossdsor ful |y
attached to the body and/or the dose getting nechanism Thus, the driver
conponents automatically 10couple when the cartridge holder is attached to
the body and/or the dose setting nechani sm Preferably the novenent of
the cartridge holder in the second axial direction is significant, i.e.
greater than e.g. 0,2 mm so as to ensure that the drive mechani sm 15can

r e- coupltwo airiver coepenentata ¢rudlel Wbeieaig the Bpring fenceiroay wiel dveseomesenemad by
a way of an e le and. With reference to the schematic draw n i,n which
20F: gur LU ETEe ds BRPUFLLS i PRISTIGY, s Tl coririels v8: "F gur e
2shows @ogpKRe THhVtRE sbhifig®aears daptdmel Wedauderthadrives ebiriptthentsltdali@- to
its attachnment to a hou5|nﬂ€conponent, 25Fi gure 3shows the cartridge hol der

begi nni ApticgllEiggerie whentibe oesimea] fersmis semeved frangdfe pidenedt he devi ce
fully reset axially prior to the cartridge hol der back off, WD
2012/ 130704PCT/ EP2012/ 055056 8 Fi gure 6shows a view frominside during

assenbl Ycebrdihg te anbthetganboditdeintt @ sphiag mossn 1 chagose prenided biggitigthéstvans a
view frominside with the conponents in their final |ocked 5position after
back of fdriver components to de-couple, wherein the cartridge holder causes the two driver
components to couple if the cartridge holder is coupled or fully attached to the body
and/or the dose setting mechanism. Thus, the driver components automatically
10 couple when the cartridge holder is attached to the body and/or the dose setting

mechanism.
Preferably the movement of the cartridge holder in the second axial direction is
significant, i.e. greater than e.g. 0,2 mm, so as to ensure that the drive mechanism

15 can re-couple after reset.

In the following, the invention will be described by a way of an example and with

reference to the schematic drawings in which:
20 Figure 1 shows a side view of the driver of a drug delivery device,

Figure 2 shows a side view of the cartridge holder during resetting and prior to

its attachment to a housing component,

25 Figure 3 shows the cartridge holder beginning to engage with the housing com-

ponent,
Figure 4 shows the device fully reset axially prior to the cartridge holder back off,

30 Figure 5 shows the device reset and the cartridge holder backed off,



The drug delivery device 1 according to the present invention conprises a
drive sl eeve having two conponents, a rear (proxinmal) half 2 and a front

(di stal) Wwel2b12813074rt her, a coupling mechani smis provi ¢et/Hpes1208i09é i ng and
de-coupling the two 10hal ves of the dsive sleeve in rotation. This coupling
mechanismis effectively a clutch which may be engaged under the action of
a spring 4, but which can be disengaged if the front half 3 of the drive

sl eeve is noved towards the rear half 2, conpressing the spring 4 and
de-coupling teeth 5 on the rear half 2 of the drive sleeve from

corr espbiglira® t ooshowea viewsfrom iasideupringgagssanlly@ithe cadodpeinvdderdegbaent
6 is 15fi xed axiabl and rotati?nally, by nmeans of snap features and
guiding splines r Q%QEQQQWQQQEntO the front half 3 of the drive sleeve,
causing the two conponents 3, 6 to effectively behave as a single
conmponent, hereafter 3. In the exanple shown in Figure 1, the spring 4 is
desi gneffigiged’ waveheyws iangewdorngosidewishtiescemeoaentsandheefisahlpicked 2, 3 in
a cpupl ed state, §£EMOBQﬁE§%QCRQﬂ4 essentially unconpressed (save for a
smal | amount of cbnpression applying a biasing force to the drive sl eeve
coupling clutch) and the teeth 5 on the rear half 2 of the drive sl eeve
engaged_ with the teeth on the insjide of the coupling conponent 6. 25Figure

2 shows ITRSEA8IVEHIRGFa dracearfing 1 the LERSRLIDY PRN BOIARFISAY ardé& ti ng
and pri i Fﬂ?ﬂ)tn ' i mpé] : i body of
t he devig(r:egvgl'—ﬁuérvt?rr]l@\&éggpl stc?tr??sr’gadrgl%s(ngg(éﬁg Wﬁ?tﬁngnaeﬁgﬂh(cgé‘tgz)ru {%g from
t he housiuntipec,oarpounglirig Sechansm & plovied orwouphng and dercobheiinghthesiwa
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drug delynies mHayes %ﬁgé?ed uPdef e B¥ROICEMAQ _ringllé%g warﬁcér‘?t:ah% disbMGagdeeve,
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20 Figure 1 shows the drive sleeve halves 2, 3 in a coupled state, with the spring 4
essentially uncompressed (save for a small amount of compression applying a bias-
ing force to the drive sleeve coupling clutch) and the teeth 5 on the rear half 2 of the

drive sleeve engaged with the teeth on the inside of the coupling component 6.

25 Figure 2 shows the cartridge holder 7 with a fresh cartridge 8 during resetting and
prior to its attachment to a housing component 9, e.g. an inner body of the device.
Further, a piston rod 10 is shown with one end protruding from the housing compo-
nent 9. An outer body 11 which is a further housing component is shown surround-
ing an end of the inner body 9. The inner body 9 and/or the outer body 11 may en-

30 case a dose setting mechanism of the drug delivery device 1, i.e. the two compo-
nents 2, 3 of the drive sleeve, the piston rod 10 and further components, like e.g. a

dose dial sleeve and/or a clutch.



of the drive sleeve front 3 and coupling conponent 6 is sufficient to
decouple the clutch teeth 5 then the front half 3 of the drive sleeve and

t he couplwogoonpmaent 6, driven by the helical thread eoTtEreoipiosiosa rod
10, are caused to rotate relative to phe rear half 2 of the drive sl eeve
and spring 4 so as to allow the piston rod 10 to be 15pressed back into the
device further. Figure 2 shows an enbodi nent of the necha- nismwhere the
pi ston rod 10 rotates during both resetting and dose delivery and therefore
has a bearing 12 attached on its end face to abut the cartridge bung (not
shown). 20When the cartridge 8 and hence piston rod 10 has been inserted
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only be achiev he “car rrdg ence car |dge 8
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front 3, biased by action of the spring 4, to nove axially away fromdrive
sl eeve BBAWN2 to allow the clutch teeth 5 to re-engage. This reverse notion
of the cartridge holder 7 is referred to fromnow on as 'back off' and is
essentially an axial 15novenent in the opposite direction to attachnent of
t h20 car Wihely hehohrded ge 8cand Ingneeepstarn nep 60 hasdatrvinserted.ieto thieendctsarabm

directi Cm)far as it can go, the cartridge holder 7 must be locked off to hold the cartridge 8 in
position. This is achieved using a bayonet type connection, whereby after essentially
axial motion of the cartridge holder 7 relative to the mechanism, the cartridge holder
7 is rotated to lock it into position against the housing component 9, 11. However it
25 is a requirement of the device that at the end of resetting, the two halves 2, 3 of the
drive sleeve are re-engaged, as shown in Figure 1, during attachment of the car-
tridge holder 7. This is to ensure that if the user then takes the device 1 and dials
and dispenses a dose without first priming the cartridge 8, then the dose they re-
ceive will be inside the 1ISO 11608-1 limits for dose accuracy. If the two halves of the
30 drive sleeve 2, 3 are not re-engaged after the resetting procedure then the proximal
distance moved by the drive sleeve front 3 in order to decouple clutch teeth 5 will be

reversed during the delivery of the first dose following resetting, causing a corre-



This "back off' is achieved by providing bayonet features conprising
bayonet lugs 13 forned on the cartridge holder 7 and correspondi ng bayonet
grooves IWo(2812013630420whi ch are forned on or in the innerclyabyo9os5oke
bayonet lugs 13 and the bayonet groovies 14 constitute neans for rel easably
coupling the cartridge holder 10 to the body 9, 11 or the dose setting
mechani sm G oove 14 has a first helical section 14a having a first pitch
(to the upper right in Figure 2) and a second helical section 14b having a
second, opposite pitch (to the lower right in Figure 2). In addition to the
first zspbndingtmlmcecofttharp}stoo rod avhielt wnltidpliverta smiad gmegnt ¢fedrugah secti on

14a and t (o elic ction 14b have a different |lead as the first
hel i cal ggﬁltonetﬁqﬁgﬁqsg ssetqé’é(ptgﬁ l‘bséaﬁpar ed to the second helical section 14b.

Optionally, a third section 14c of the groove 14 is provided interposed
between the first helical section 14a and the second helical section 14b.
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resetting of the device (i.e. the distal direction).

This 'back off' is achieved by providing bayonet features comprising bayonet lugs 13
formed on the cartridge holder 7 and corresponding bayonet grooves 14 (slots)

20 which are formed on or in the inner body 9. The bayonet lugs 13 and the bayonet
grooves 14 constitute means for releasably coupling the cartridge holder 10 to the
body 9, 11 or the dose setting mechanism. Groove 14 has a first helical section 14a
having a first pitch (to the upper right in Figure 2) and a second helical section 14b
having a second, opposite pitch (to the lower right in Figure 2). In addition to the first

25 pitch being contrary to the second pitch, the first helical section 14a and the second
helical section 14b have a different lead as the first helical section 14a is steeper
compared to the second helical section 14b. Optionally, a third section 14c of the
groove 14 is provided interposed between the first helical section 14a and the sec-
ond helical section 14b. This third section 14c has substantially no lead or a small

30 lead. Hence, as a lug 13 travels within a groove 14, the cartridge holder 7 and the
body 9, 11 move towards each other when the lug 13 is guided within the first helical

section 14a, the cartridge holder 7 and the body 9, 11 rotate with substantially no



the second helical section 14b thus form ng an abutnent or stop face at the
end of groove 14. Figure 3 to Figure 5 illustrate the sequence of events
duri ng thwoabtacgbmment of the 20cartridge holder 7 to thecirmresizhesbys 9.
Figure 3 shows a position of the cartmi dge holder 7 and the inner body 9
where the lugs 13 on cartridge holder 7 begin to engage with inner body
bayonet features 14. In Figure 4 the device is fully reset axially prior to
"back off' (at this point the drive sleeve clutch teeth 5 would be

di sengaged). Figure 5 shows the device reset and 'backed off' with the
bayonet ré¢letive estal movemestaviner teellugat 3 ishgsidediwithinliee dhird sestiareddc.cand ch

teeth 5 would.he re-en ed,as, sho i,n_Fi gure ._Fi gur 4 and how how
the I ug 5 Cairidie PO 45 vRE PRAY 47 1w St S el WP gRe 308 "1
that al hgws guidddwithrctheoddconyhdlical B8ttioi gb' back of f' enables the reset
clutch to re-engage as shown in Figure 1. This is possible because as the

cartridge holder 7 is 'backed off' by 0,5 mm thus allow ng the piston
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10t he deyiipg tMé tBadKEH RIED Bt BRCEHAREthe Iit8RENT 1 gures highlight helical
features 17 on the I nner body (and corresponding features 18 on the end

face of the cartridge holder 7) that help to guide the cartridge hol der 7

react i nd aar 'PIPER eTE Brtetolda Biiaddite dae i chd el itel dafft Car i es”
17, 18 gBYoME heRcaIHRRUOAS eWHRGPRNEIghges 2NBY trimpreed gbftanckinttMgen i nner
body 9 and cartridge holder 7 to ensure that the bayonet lug 13 follows the
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rotati ogaddwe 14xing the cartridge holder 7 to the body 9, 11 or the dose
setting nmechani sm are depi cted.
Figure 3 to Figure 5 illustrate the sequence of events during the attachment of the
20 cartridge holder 7 to the inner body 9. Figure 3 shows a position of the cartridge
holder 7 and the inner body 9 where the lugs 13 on cartridge holder 7 begin to en-
gage with inner body bayonet features 14. In Figure 4 the device is fully reset axially
prior to 'back off' (at this point the drive sleeve clutch teeth 5 would be disengaged).
Figure 5 shows the device reset and 'backed off' with the bayonet features fully
25 attached (at this point the drive sleeve clutch teeth 5 would be re-engaged as shown
in Figure 1). Figures 4 and 5 show how the lug 13 on the cartridge holder 7 slides
down a slope within groove 14 that allows it to 'back off' by 0,5 mm. This 'back off’
enables the reset clutch to re-engage as shown in Figure 1. This is possible be-
cause as the cartridge holder 7 is 'backed off' by 0,5 mm, thus allowing the piston

30 rod 10 and its bearing 12 to advance 0,5 mm.



20 In Figure 6 the device is shown during reset with the cartridge hol der 7
initially assenbled axially into the inner body 9 and when the bayonet | ugs
13 on t hewoantwisome hol der 7 engage with slots 14 in thecirmpesizbssdge Thus,
the cartridge holder 7 is guided to tike a helical path upon relative
rotation of the cartridge holder 7 and the 25inner body 9. Detent features
15, 16 are provided on the cartridge holder 7 and the inner body 9,
respectively. The detent features 15, 16 may "snap in" or align when the
cartridge holder 7 is fully rotated in its final |ocking position in the

i nner bdulthig devigies dpedo dhe sntateaiionnbetivestdbie qustooupti ity the inner basivt? Bade

hol der fro he b 9,.11 and/ t he dose .settin chapi sm. The detent
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but are just about to start engagenent when the lug 13 is within the first
hel i cal CideR updenihe biasingsfores pPhtngeRinh414c of the groove 14. In Figure 7
t he bayonet features 13, 14 are in their final position and the detent
features 15, 16 are in their final detent position, 10too. Thus, all parts
are in tiguresfa aad 7libekeate fbs isanmnseduence dlacsebbperatibmevidweddeon insdeeset
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sponding ramps 17, 18 are provided. Further, (detent) features 15, 16, on the inner
body 9 and cartridge holder 7 respectively, for releasably rotationally fixing the car-
tridge holder 7 to the body 9, 11 or the dose setting mechanism are depicted.

20

In Figure 6 the device is shown during reset with the cartridge holder 7 initially as-
sembled axially into the inner body 9 and when the bayonet lugs 13 on the cartridge
holder 7 engage with slots 14 in the inner body. Thus, the cartridge holder 7 is
guided to take a helical path upon relative rotation of the cartridge holder 7 and the

25 inner body 9.

Detent features 15, 16 are provided on the cartridge holder 7 and the inner body 9,
respectively. The detent features 15, 16 may "snap in" or align when the cartridge
holder 7 is fully rotated in its final locking position in the inner body 9. This prevents
30 an unintended de-coupling of the cartridge holder 7 from the body 9, 11 and/or the
dose setting mechanism. The detent features 15, 16 depicted in Figures 6 and 7

work like catching or snap-in means. Thus, the user has to overcome a resistance



wei ght up to 1500 Da and/or is a peptide, a proteine, a polysaccharide, a
vacci ne, a 25DNA, a RNA" an enzyne, an antibody or a fragnent thereof, a
hor none owoanimizbmenucl eotide, or a m xture of the abovecrmpreilansdse
pharmaceutically active conmpound, whewein in a further enbodi nent the
pharmaceutically active conmpound is useful for 30the treatnent and/or
prophyl axi s of diabetes nellitus or conplications associated with di abetes
mel litus such as diabetic retinopathy, thronmboenbolism disorders such as
deep vein or pulnonary thronboenbolism acute coronary syndrone (ACS), WO
2012/ 1360fupCToepktd thesasdgd holieyimte, theyshr 9 Bl andfoartioe dose sesimger

macul ar degeneration, infla tiaon, . hay fever, . .atheroscleropsis and/ qr
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phar nﬁC@dHh@%é'W)l@éﬂ? KECHTRERRLAER SHARPIO thieSodeit 9 | FRENdNEhPeiEE dettiy  the
treatment and/ or prophyl axis of diabetes nellitus or conplications

associ afM&FNANI$Mdi abet es nel litus such as diabetic retinopathy, wherein in
a further enbodi nent the pharmaceutically active conpound conprises at

| eaSt one hurman insulin or a human insulin anal ogue or derivative,

gl ucagowsl shavrl OPERIUre 6, (H3-Befbnt dsataresand| tguee olead ®f iewshiotisert thetrarefjustor
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posi ti othd2Bnalsposipdraand thy daggnt features 15, 16 are in their final detent position,

10 too. Thus, all parts are in their final locked position after 'back off'. The device 1 is
reset and ready to be used even without priming. However, a priming step may still
be required or advisable for other reasons such as checking that the needle is not
blocked and that the pen mechanism is working etc. Thus, the user should now
prime the device to ensure that it is operating correctly and safely. However, in the

15 event that the user does not prime the device before use (either user forgets to
prime or deliberately omits the priming step) the ‘back-off’ of the cartridge holder
should still ensure that the first dose received is within the 1ISO-11608 specified

limits for dose accuracy.

20 The terms ,medicament” or ,medicinal product®, as used herein, mean a pharmaceu-

tical formulation containing at least one pharmaceutically active compound,

wherein in one embodiment the pharmaceutically active compound has a molecular

weight up to 1500 Da and/or is a peptide, a proteine, a polysaccharide, a vaccine, a
25 DNA, a RNA, , an enzyme, an antibody or a fragment thereof, a hormone or an

oligonucleotide, or a mixture of the above-mentioned pharmaceutically active com-

pound,

wherein in a further embodiment the pharmaceutically active compound is useful for
30 the treatment and/or prophylaxis of diabetes mellitus or complications associated
with diabetes mellitus such as diabetic retinopathy, thromboembolism disorders such

as deep vein or pulmonary thromboembolism, acute coronary syndrome (ACS),



Lys, Leu, Val or Ala and wherein in position B29 Lys nmay be repl aced by
Pro; Al a(B26) human insulin; Des(B28-B30) human insulin; Des(B27) human
insulin awg2es(BR@) human insulin. 20l nsulin derivat esparerbar/ossoaspl e
B29- N- nyri st oyl -des(B30) human insulim;, B29-N pal mitoyl-des(B30) human
i nsulin; B29-N-nyristoyl human insulin; B29-N pal mtoyl human insulin;
B28- N-nyri stoyl LysB28ProB29 human insulin; B28-N-pal mtoyl LysB28Pr oB29

human i nsul

i n; B30-N-myristoyl-ThrB29LysB30 hunman i nsulin; B30- N palm

itoyl- ThrB29LysB30 human insulin; B29-N-(N-palmitoyl-Y-glutanyl)-
25des ( Baopinaumpyodandial infarcBeo; sarneer] mdooddralggenerglion, dnflamnmisrBd@y human

i nsul i n;

B29- W car boxyhept adecanoyl ) - des(B30) human insulin and
B29- N(J&Wbﬁ&iﬂ&%@%@é&%ﬁ%@f"f rﬁ%‘ﬁ'ﬁﬁ%ﬂ)@ﬁﬁ\rﬁg’ Ex)endi n-4 for exanple nmeans
Exendi n-4(1-39), a peptide of the sequence H His- 30

Gy-du-d

y- Thr - Phe- Thr - Ser - Asp- Leu- Ser-Lys-G@ n-Met-d u-d u-3d u- Al a-Val - Arg

- Leu- Phahereingn @ frirther @mnbgdimest the pharmyagedically acsive CoynpQUAdeQMPFsePr o- Se

r- NH2.
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30

-4(1-39)-NH2, des Pro36 Exendin-4(1-39), des Pro36 [Asp28]
-4(1-39), des Pro36 [IsoAsp28] Exendin-4(1-39), des Pro36 [ Met(0)14,

BHRAdINAH fir#d 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 exendin-3 or exendin-4 or

an analogue or derivative of exendin-3 or exendin-4.

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.

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

carboxyheptadecanoyl) human insulin.

Exendin-4 for example means Exendin-4(1-39), a peptide of the sequence H-His-
Gly-Glu-Gly-Thr-Phe-Thr-Ser-Asp-Leu-Ser-Lys-GIn-Met-Glu-Glu-Glu-Ala-Val-Arg-
Leu-Phe-lle-Glu-Trp-Leu-Lys-Asn-Gly-Gly-Pro-Ser-Ser-Gly-Ala-Pro-Pro-Pro-Ser-
NH2.



10des Pro36 [Met(0)14, |soAsp28] Exendin-4(1-39), des Pro36 [Trp(02)25,
Asp28] Exendin-4(1-39), des Pro36 [Trp(02)25, |1s0Asp28] Exendin-4(1-39),
des Pro36wphBiABd4 Trp(02)25, Asp28] Exendi n-4(1-39), des/FPe@3bsjobet (0) 14
Trp(02) 25, 1so0Asp28] Exendi n-4(1-39);150r 15 des Pro36 [Asp28]

Exendi n-4(1-39), des Pro36 [Iso0Asp28] Exendin-4(1-39), des Pro36 [ Mt (0)14,
Asp28] Exendin-4(1-39), des Pro36 [Met(0)14, |1soAsp28] Exendin-4(1-39),
20des Pro36 [Trp(02)25, Asp28] Exendin-4(1-39), des Pro36 [Trp(02)25,

| sOAsp28] Exendi n-4(1-39), des Pro36 [ Met(0)14 Trp(02)25, Asp28]

Exendi n-4(1-39), des Pro36 [Met(0)14 Trp(02)25, 1so0Asp28] Exendin-4(1-39),

e sl 8L A o BRA 8 e il by BBt
Exendi n-4(1-39)-Lys6- NH2 ( AVEO010), H (Lys)6-des Pro36 [Asp28]
Exend nmel;fs‘;’z?-)d'egyPSr%ég%’es Pro37 Exendin-4(1-39)-NH2,
5 H-(Lys)5-des Pro36, des Pro37 Exendin-4(1-39)-NH2,
des Pro36 Exendin-4(1-39),
des Pro36 [Asp28] Exendin-4(1-39),
des Pro36 [IsoAsp28] Exendin-4(1-39),
des Pro36 [Met(O)14, Asp28] Exendin-4(1-39),
10 des Pro36 [Met(O)14, IsoAsp28] Exendin-4(1-39),
des Pro36 [Trp(02)25, Asp28] Exendin-4(1-39),
des Pro36 [Trp(02)25, IsoAsp28] Exendin-4(1-39),
des Pro36 [Met(O)14 Trp(02)25, Asp28] Exendin-4(1-39),

des Pro36 [Met(0O)14 Trp(02)25, IsoAsp28] Exendin-4(1-39); or

(
(
(
(
15

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

des Pro36 [IsoAsp28] Exendin-4(1-39),

des Pro36 [Met(O)14, Asp28] Exendin-4(1-39),

des Pro36 [Met(O)14, IsoAsp28] Exendin-4(1-39),
20 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),

des Pro36 [Met(0O)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

(
(

25 derivative;

or an Exendin-4 derivative of the sequence
des Pro36 Exendin-4(1-39)-Lys6-NH2 (AVE0010),
H-(Lys)6-des Pro36 [Asp28] Exendin-4(1-39)-Lys6-NH2,
30 des Asp28 Pro36, Pro37, Pro38Exendin-4(1-39)-NH2,
H-(Lys)6-des Pro36, Pro38 [Asp28] Exendin-4(1-39)-NH2,
H-Asn-(Glu)5des Pro36, Pro37, Pro38 [Asp28] Exendin-4(1-39)-NH2,



30des Asp28 Pro36, Pro37, Pro38Exendin-4(1-39)-NH2, H (Lys)6-des Pro36,
Pro38 [ Asp28] Exendin-4(1-39)-NH2, H Asn-(d u)5des Pro36, Pro37, Pro38

[ Asp28] Bxendiasd{od- 39) - NH2, WD 2012/ 130704PCT/ EP2012/ @62@EP601265986 Pr 036,
Pro37, Pro38 [Asp28] Exendin-4(1-39)-16Lys)6-NH2, H (Lys)6-des Pro36, Pro37,
Pro38 [ Asp28] Exendi n-4(1-39)-(Lys)6-NH2, H Asn-(d u)5-des Pro36, Pro37,
Pro38 [ Asp28] Exendin-4(1-39)-(Lys)6-NH2, H (Lys)6-des Pro36 [Trp(02)25,
Asp28] Exendi n-4(1-39)-Lys6-NH2, 5H des Asp28 Pro36, Pro37, Pro38

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

[ Tr p( 02¥25, Pragp 2Bro3s treiBR-[Asp28bE xemdbin-4H BN-(Les)d-BiHPes Pro36, Pro37,

o PO AR BB PR A ) BB R o0
Pro38 [ H-nER3IHAS)5- &é@@%s@m@@vn%% Ig(z( g1t (1 -50 %6([@49)5 des
Pro36, Pro37, Pr038 %t[ 09 endi n-4(1-39)-(Lys)6- NH2,

H (Lys) l-flas)Pdssdo 255{529?8 Esernin: 44@1393§9y5§y|§H2NH2 des Met (0) 14
P20 RIS MR kB P T I e ent BSIGLpRr 026, Proc”
Pro37, H-(138)6/deis(RoBs, PASHZ aProB8dmdd (©205- AQKDQ&]HermHaE 421 BH-NRRo37, Pro38
[ Met ( 0) 14, As 28 Exendi n-4 6-des Pro36, Pro37,
Pros | KEAE0) Eoxdps ot . Fasey oDy Adwpel i 6 038 ol o oo,
7Sk SR A e Rl g a2 o
H-(Lys)6-des Pr036 Pro37 Pro38 [Trp(02)25, Asp28] Exendin-4(1-39)-(Lys)6-NH2,
10 H-Asn-(Glu)5-des Pro36, Pro37, Pro38 [Trp(02)25, Asp28] Exendin-4(1-39)-(Lys)6-
NH2,
H-(Lys)6-des Pro36 [Met(O)14, Asp28] Exendin-4(1-39)-Lys6-NH2,
des Met(0)14 Asp28 Pro36, Pro37, Pro38 Exendin-4(1-39)-NH2,
H-(Lys)6-desPro36, Pro37, Pro38 [Met(0)14, Asp28] Exendin-4(1-39)-NH2,
15 H-Asn-(Glu)5-des Pro36, Pro37, Pro38 [Met(O)14, Asp28] Exendin-4(1-39)-NH2,
des Pro36, Pro37, Pro38 [Met(O)14, Asp28] Exendin-4(1-39)-(Lys)6-NH2,
H-(Lys)6-des Pro36, Pro37, Pro38 [Met(0O)14, Asp28] Exendin-4(1-39)-(Lys)6-NH2,
H-Asn-(Glu)5 des Pro36, Pro37, Pro38 [Met(0)14, Asp28] Exendin-4(1-39)-(Lys)6-
NH2,
20 H-Lys6-des Pro36 [Met(O)14, Trp(02)25, Asp28] Exendin-4(1-39)-Lys6-NH2,
H-des Asp28 Pro36, Pro37, Pro38 [Met(O)14, Trp(02)25] Exendin-4(1-39)-NH2,
H-(Lys)6-des Pro36, Pro37, Pro38 [Met(0)14, Asp28] Exendin-4(1-39)-NH2,
H-Asn-(Glu)5-des Pro36, Pro37, Pro38 [Met(O)14, Trp(02)25, Asp28] Exendin-4(1-
39)-NH2,
25 des Pro36, Pro37, Pro38 [Met(0)14, Trp(02)25, Asp28] Exendin-4(1-39)-(Lys)6-
NH2,
H-(Lys)6-des Pro36, Pro37, Pro38 [Met(0)14, Trp(02)25, Asp28] Exendin-4(S1-39)-
(Lys)6-NH2,
H-Asn-(Glu)5-des Pro36, Pro37, Pro38 [Met(O)14, Trp(02)25, Asp28] Exendin-4(1-
30 39)-(Lys)6-NH2;



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(0)14, Asp28] Exendi n-4(1-39)-NH2,

H Asn- (Gwp2ethesofno36, Pro37, Pro38 [ Met (0)14, Trp(02) 2eT/EARI@2855056
Exendi n-4(1- 39)-NH2, 25des Pro36, Pro37, Pro38 [Met(0)14, Trp(02)25,
Asp28] Exendin-4(1-39)-(Lys)6- NH2, H (Lys)6-des Pro36, Pro37, Pro38

[ Met (0) 14, Trp(02)25, Asp28] Exendi n-4(S1-39)- (Lys)6-NH2,

H Asn- (4d u) 5-des Pro36, Pro37, Pro38 [Met(0)14, Trp(02)25, Asp28]

Exendi n-4(1- 3039)-(Lys)6-NH2; WD 2012/130704PCT/ EP2012/ 055056 17 or a
phar mac@mai mfmrrryacmbe@lﬂ)abc@rmme galt epsoldate of angne ot thg atdre-mentioned

af ore- &Ex |n 4 derivative. Hornones are for exanple hypophysis
hor none 8P leg hYPU¥rs hor nones or S5regul atory active peptides and their
antagonists as listed in Rote Liste, ed. 2008, Chapter 50, such as
Gonadotropine (Follitropin, Lutropin, Choriongonadotropin, Menotropin),
Somat r obl%@qﬂ%rﬁéfﬁrf@bﬁmmpiﬁebhmﬂw RornTenes pF B%B@tﬁa&ﬂﬁ%b@ﬂépnﬁs or

T 1 810" B4 ot 4RK0E B e BURRTRL K iy IALE! o G938 e Dot d Ot 2008

pol ysac a gl ucosam no uronic aci'd, a

hepar i nChHaptevbOmduphldsiGoneidgtrbp mepdallitrapin aLmtmﬁunaChcmongd)mdbtaaSpumel ght
heparin or a deriva- tive thereof or a sul phated, _e. g ol y-sul phat ed

f or m of MenOtEARIVe SRR ARIEE §8mﬁ§%waﬂezf&opr§ﬁamoﬁ eé"%ﬁéﬁ'ﬁa n@ﬂ@éﬁ'lw
accept al?*n%tc?r‘%hﬁ L@%Sr%?élm fFP'l\?afﬁfﬂﬁ’n phsddiegeutical ly acceptable salt
y-

of a poly-sul phated |I'ow o ecu ar wel ght "heparin is 15enoxaparin sodi um

10 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 deriva-
tive thereof, or a sulphated, e.g. a poly-sulphated form of the above-mentioned
polysaccharides, and/or a pharmaceutically acceptable salt thereof. An example of a
pharmaceutically acceptable salt of a poly-sulphated low molecular weight heparin is

15 enoxaparin sodium.

Antibodies are globular plasma proteins (~150 kDa) that are also known as immu-
noglobulins which share a basic structure. As they have sugar chains added to
amino acid residues, they are glycoproteins. The basic functional unit of each anti-
20 body is an immunoglobulin (Ig) monomer (containing only one Ig unit); secreted
antibodies can also be dimeric with two Ig units as with IgA, tetrameric with four Ig

units like teleost fish IgM, or pentameric with five Ig units, like mammalian IgM.

The Ig monomer is a "Y"-shaped molecule that consists of four polypeptide chains;
25 two identical heavy chains and two identical light chains connected by disulfide

bonds between cysteine residues. Each heavy chain is about 440 amino acids long;

each light chain is about 220 amino acids long. Heavy and light chains each contain

intrachain disulfide bonds which stabilize their folding. Each chain is composed of

structural domains called Ig domains. These domains contain about 70-110 amino
30 acids and are classified into different categories (for example, variable or V, and

constant or C) according to their size and function. They have a characteristic im-
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create a "sandw ch" shape, held together by interactions between conserved
cystei nes and ot her charged am no aci ds. There are five types of
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(CH) and the variable region (VH). In one species, the constant region is essentially
identical in all antibodies of the same isotype, but differs in antibodies of different
isotypes. Heavy chains y, a and d have a constant region composed of three tandem
Ig domains, and a hinge region for added flexibility; heavy chains py and € have a

15 constant region composed of four immunoglobulin domains. The variable region of
the heavy chain differs in antibodies produced by different B cells, but is the same
for all antibodies produced by a single B cell or B cell clone. The variable region of
each heavy chain is approximately 110 amino acids long and is composed of a

single Ig domain.

20
In mammals, there are two types of immunoglobulin light chain denoted by A and k.
A light chain has two successive domains: one constant domain (CL) and one vari-
able domain (VL). The approximate length of a light chain is 211 to 217 amino acids.
Each antibody contains two light chains that are always identical; only one type of
25 light chain, K or A, is present per antibody in mammals.

Although the general structure of all antibodies is very similar, the unique property of
a given antibody is determined by the variable (V) regions, as detailed above. More
specifically, variable loops, three each the light (VL) and three on the heavy (VH)

30 chain, are responsible for binding to the antigen, i.e. for its antigen specificity. These
loops are referred to as the Complementarity Determining Regions (CDRs). Be-

cause CDRs from both VH and VL domains contribute to the antigen-binding site, it



10mately 550 am no acids. Each heavy chain has two regions, the constant
region (CH and the variable region (VH. In one species, the constant

regi on i swesenioakly identical in all antibodies of thecyaronssiogpe, but
differs in antibodies of different isotypes. Heavy chains y, a and 6 have a
constant region conposed of three tandem|g domains, and a hinge region for
added flexibility; heavy chains p and E have a 15constant regi on conposed
of four imunogl obulin donmains. The variable region of the heavy chain
differs in antibodi es produced by different B cells, but is the sane for
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i ght chiad Byt ANGONOHaBIrichR(FE) The, Fé BakiafiRs esbonpardibe, ddrilentuntil gen

specificity.” An "anti body fragnent" contains at |east one antigen binding
f r agmenbirgingednchEdR-Bndihgvsitesahimissthipepsin digestian wields alsngladab'dct i on

and spegificity the ¢ te antib f. which the fr nt . Js .derived
from " LimerGseRTabl S FONG G GieRBh A et Hedehahel FRE TR, iR uft pe
i nto thepgin diggmeBtsondl\Wab Y2 Hivalerdfdmantigimbinding. M@@BLFidedsshY of

cont ai ning one entire L chain and about half an H chain, are the antigen

bi heli ng F{akhEraysbe FlggyedThRerder todobtayhabt Maspayerathe Hadable negtonsodttrni ng

é?ts Bf ¢ fﬁ%gggﬁhdtlﬁ%ﬂglnsr@r{ bé’ffu% {bd%‘?ﬁé’rytocfg% néssWg}t—:hclﬁé\ﬁi\farf—ameefrgagi n

ment (scFv).

Pharmaceutically acceptable salts are for example acid addition salts and basic

20 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: hy-
drogen, an optionally substituted C1-C6-alkyl group, an optionally substituted C2-
C6-alkenyl group, an optionally substituted C6-C10-aryl group, or an optionally

25 substituted C6-C10-heteroaryl group. Further examples of pharmaceutically accept-
able 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.

30 Pharmaceutically acceptable solvates are for example hydrates.



the crystalizable fragnment (Fc). The Fc contai ns carbohydrates,

conpl enent - bi ndi ng, and FcR-binding sites. Limted pepsin digestion yields
a si ngl e wbabizyBofonagnent contai ni ng both Fab pi eces angctrhr2hizng®sé egi on,
including the HH inter-chain disulfie bond. F(ab')2 is divalent for
antigen binding. The disulfide bond of 15F(ab')2 may be cleaved in order to
obtain Fab'. Moreover, the variable regions of the heavy and |ight chains
can be fused together to forma single chain variable fragnent (scFv).
Pharmaceutically acceptable salts are for exanple acid addition salts and
basic 20salts. Acid addition salts are e.g. HCl or HBr salts. Basic salts
are e.g §alts havin%ﬂa cation selected fromal kali or alkaline, e.g. Na+,
or K+, 8?5%55@?’BF“% Hnmoni um i on N+(R1) (R2) (R3) (R4), wherein RL to R4

i ndependently of each other nean: hydrogen, an optionally substituted

Cl- C6- al kyl group, an optionally substituted C2- C6-al kenyl group, an
optionally substituted C6-Cl0-aryl group, or an optionally 25substituted
C6- C10- het er oapyl er exanpl es of pharmaceutically accept- able
sal%; aﬁe descgﬁﬁ%géﬁﬁgyﬁéﬁﬁ%gton's Phar maceuti cal Sciences"” 17. ed.

Al fonso2R Gennsdraer(dedf the divdisiBabéi shi ng Conpany, Easton, Pa., U S A,
1985 and i n Encycl opedi a of Pharmaceutical Technol ogy. WO

2012/ 138704PCT/EPbERY R 6V §!8@Cer ence numeral s: 51drug delivery device
2rear end of tgﬁﬂﬁéive sl eeve 3front end of the drive sleeve 4spring

5 coupling teeth (clutch)
10 6 coupling component (clutch)
7 cartridge holder
8 cartridge
9 inner body (housing component)
10 piston rod
15 11 outer body (housing component)
12 piston rod bearing
13 lug (bayonet feature)
14 groove/slot (bayonet feature)
14a first helical section
20 14b second helical section
14c third section

15, 16 detent features

17, 18 helical support faces (ramps)



5coupling teeth (clutch) 106coupling conmponent (clutch) 7cartridge hol der
8cartridge 9i nner body (housing conponent) 10piston rod 151louter body
(housi.ng worgprmeotoy 12pi ston rod bearing 13l ug (bayonet pCeatrasie)s5056
l4groove/ sl ot (bayonet feature) 14afizist helical section 2014bsecond
helical section 14cthird section 15, 16 detent features 17, 18 heli cal
support faces (ranps) _ W 2012/ 130704PCT/ EP2012/ 055056 21

Claims:

5 1. Drug delivery device, having a body (9, 11), the body comprising a resettable
dose setting mechanism, a cartridge holder (7) for receiving a cartridge (8) contain-
ing at least one medicinal product, and means (13, 14, 17, 18) for releasably cou-
pling the cartridge holder (7) to the body (9, 11) or the dose setting mechanism,
wherein said means are adapted and arranged such that an initial rotational coupling

10 movement of the cartridge holder (7) relative to the body (9, 11) or the dose setting
mechanism causes the cartridge holder (7) to move in a first axial direction relative
to the body (9, 11) or the dose setting mechanism and that a continued rotational
coupling movement of the cartridge holder (7) relative to the body (9, 11) or the dose
setting mechanism causes the cartridge holder (7) to move in a second axial direc-

15 tion, which is contrary to the first axial direction, relative to the body (9, 11) or the

dose setting mechanism.

2. Drug delivery device according to claim 1, characterized in that the means
(13, 14, 17, 18) for releasably coupling the cartridge holder (7) to the body (9, 11) or
20 the dose setting mechanism comprise at least one lug (13) and a corresponding
groove (14) or slot for receiving and guiding the lug (13) and for effecting the relative
axial movements of the cartridge holder (7) and the body (9, 11) or the dose setting
mechanism upon relative rotation between the cartridge holder (7) and the body (9,
11) or the dose setting mechanism.
25
3. Drug delivery device according to claims 1 or 2, characterized in that the
means (13, 14, 17, 18) for releasably coupling the cartridge holder (7) to the body (9,
11) or the dose setting mechanism comprise corresponding bayonet features (13,
14) formed on the cartridge holder (7) and the body (9) or the dose setting mecha-

30 nism, respectively.



Clains: 51.Drug delivery device, having a body (9, 11), the body conprising
a resettable dose setting nechanism a cartridge holder (7) for receiving a
cartri dgewb@p12¢Gotoai ni ng at | east one nedici nal product pcamboras®s¢ 13, 14,
17, 18) for releasably coupling the cartridge holder (7) to the body (9,
11) or the dose setting nmechanism wherein said neans are adapted and
arranged such that an initial rotational coupling 10novenent of the
cartridge holder (7) relative to the body (9, 11) or the dose setting
mechani sm causes the cartridge holder (7) to nove in a first axial

directi dn reDPaugveliveryt deviewdgcoraind to any of Hee disediwg cliaiys, nmﬂfaniegirzednd

el at va RS AR 1S 17177 of BL 1ok FalRs BB co R nkdBR T LB R (fiao "
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contrary to t first axial direction, relative to the body 11) or the

dose sePhithg ceeisidaei hatder &) andug gmeave/Eid) lsletdermed g th@ Qﬂdén & 1)

chag act (13, 14, 17, 18) for releasably coupling
thgécart%”%eggo}%ol %gﬁg(r%é‘épo ?ﬁﬁ body (9, 11) or 20t he dose setting

nmechani sm conprise at |east one lug (13) and a correspondi ng groove (14) or
sl ot for receiving and guiding the |ug (13% and for effectln the rel atlve
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2012/ 130704PCT/ EP2012/ 055056 22 4. Drug deI i very device according to any
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dose sekbtfih (Tﬁé)adhcﬁmecﬁmfridsﬁelﬂzab@é@tﬁﬁi (1419 Hal@) a tiFferest leadt he cartridge
hol der (7) and a groove (14) or slot fornmed on or in the body (9, 11) 5or

t hé® dose setting mechani sm
7. Drug delivery device according to claims 5 or 6, characterized in that a third

section (14c) of the groove (14) or slot is provided between the first helical section

(14a) and the second helical section (14b) with the third section (14c¢) having a lead

differing from the leads of the first helical section (14a) and the second helical sec-
20 tion (14b).

8. Drug delivery device according to any of the preceding claims further compris-
ing means (15, 16) for releasably rotationally fixing the cartridge holder (7) to the
body (9, 11) or the dose setting mechanism.

25
9. Drug delivery device according to claim 8, characterized in that the means
(15, 16) for releasably rotationally fixing the cartridge holder (7) to the body (9, 11)
or the dose setting mechanism comprise corresponding detent features (15, 16)
provided on the cartridge holder (7) and the body (9, 11) or the dose setting mecha-

30 nism, respectively.



5. Drug delivery device according to any of the preceding clains,
characterized in that the neans (13, 14, 17, 18) for releasably coupling

t he cartrwdgeimsbmer (7) to the body (9, 11) or the dosecyarrem@ssveehani sm
conprise a groove (14) or slot hay- IBing a first helical section (1l4a)
having a first pitch and a second helical section (14b) having a second
pitch, with the first pitch being contrary to the second pitch. 6. Drug
delivery device according to claimb5, characterized in that the first

hel i cal section (14a) and the second helical section (14b) have a different
| ead. 130. 7. Duggledeeinvdgvicel @ecersling toady 0f theoprgceiding slaims 6charhateaizedr i zed

pet woon T MBS SiSa (a1 408k, PoNIo TaBFSaHE ootlubinRe3otedioNect sa
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of the first helical section 14a) an the second helical sec- 20tion

(14b). PeoVidpdigndespoetive ieni ea@ééha@bﬁgyt(a ang caftridae helderdd) ey mavel ns

cart 11 oy R30S BofSeR 1T ot sibork 4 BB R b PB A (o, 108 1 © s
9. Drugtr@@tjoy@rsyettd'@vmeehamsm ding to claim8, characterized in that the

nmeans (15, 16) for releasably rotationally fixing the cartridge holder (7)
to the body (9, 11) or the dose setting mechani sm conprise correspondi ng

detent feat u?ﬁ%ﬁ%ﬁveﬁe\%é"ébgﬁr@ rﬁ@ d 8girfiad ic hg%‘cté‘ﬁ’%é{ﬂn (rﬂé)t af st Rsuody

(9, 11) or t ose s I n nlsm respective
2012/ 13@30&@@‘6&3&@2%26@@5@5&9@7 18) abe pgowddadmrryespeml\(mfranbiacdsrmtmeJ any

n ra erlzed in that the neans (13, 14, 17, 18)
reI EQEME% 2 a*mgetf}%g%ra@r. dge hol der (7) to the body (9, 11)
corrprl se corresponding pairs of ranps (17, 18) or helical features provided

on respective front faces of the body (9) and cartridge holder (7) to nove
5t he car1f2r i d@éugdledmery(davm achey dieg tthanyrf te atewdmgmlarrés,ame\@aeosethe

body (9 r..the do ti ng, nechani-sm Li.ver eyj ce
nccor ai HgStbedialnf ST ERdRad SRR Pk apiene YouReThe giv
cor r espepfiptBetsawpsdrivef colfPorsris g;z B wieidhaite resRRRkIlY eolip it tof psotpler t he
10body (9) and cartridge hol der

15 during dose setting and dose dlspensmg and which are rotationally de-coupled from

each other during resetting of the dose setting mechanism.

13.  Drug delivery device according to claim 12, characterized in that a clutch (5,
6) is provided for coupling and de-coupling the two driver components (2, 3),
20 wherein de-coupling of the two driver components (2, 3) requires a relative axial

movement between the two driver components (2, 3).

14.  Drug delivery device according to claims 12 or 13, characterized in that the
relative axial movement between the two driver components (2, 3) to effect de-

25 coupling is provided by the axial or helical movement of a piston rod (10).

15.  Drug delivery device according to claims 12 or 13, characterized in that a
spring means (4) is provided biasing the two driver components (2, 3) into the cou-
pled position.

30
16.  Drug delivery device according to claims 12 or 13, characterized in that a

spring means is provided biasing the two driver components (2, 3) to de-couple,



12. Drug delivery device according to any of the preceding clains, the dose
setting nechani smconprising a piston rod (10) and a driver (2, 3), wherein
t he drivewoeompni®mes two driver conponents (2, 3) whi chparareeasiosanal |y
coupl ed to each other 15during dose smtting and dose di spensing and which
are rotationally de-coupled fromeach other during resetting of the dose
setting nechanism 13. Drug delivery device according to claim 12,
characterized in that a clutch (5, 6) is provided for coupling and
de-coupling the two driver conponents (2, 3), 20wherein de-coupling of the
two dri whereiortpereantrisige)older (/omaiuses the two arivee caripainents éheditto isoupkeeifi t he

dri . 3) . 14. ' devi di
ol ai mo 1 GANE30° BRIERAT LIS e fhs BPHE (Fel Wi e RS B R Bet neen
t he twongyphver conponents (2, 3) to effect de- 25coupling is provided by

the axial or helical novenment of a piston rod (10). 15. Drug delivery
devi ce according to clainms 12 or characterized in that a spring neans

13,
(4)is ovi i as) i on i | ed
posit ol s0CTp 1ot 6 R Ein B BREDCRASlF e R S e REEE
hol der (ridgechulties it tree seeprdt xial dicectiprngrgignificant3go & te enpliee iHat the drive
cartridge holder (7) is coupled to the body (9, 11) or the dose setting
mechani SHChEEMCEH r§ePURIe RGBTSR according to claim 1 wherein the
novenent of the car- tridge holder in the second axial direction is
significant so as to ensure that the drive nmechanismcan re-couple after
reset. 18. Dr Dgudeleliverydelevé aecamciuny th agy b tengreskedirfgeclames dlitimeycohgariss
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