WO 2012/ 045793PCT/ EP2011/ 067417 Description Drive nechanismfor a drug
delivery device and drug delivery device 5The present invention relates to
a drive mwohanimsoBor a drug delivery device, especiall ychar@ideuiize t hat
is designed for the delivery of fixed doses. Portable drug delivery devices
are used for the admnistration of a drug that is suitable for

self-adm nistration by a patient. A dﬂug delivery device is especially
useful in the 10 shape of a pen, which can be handl ed easily and kept
everywhere available. A drug is delivered by neans of a drive mechani sm
whi ch rgscalbonserve to set the dose to be delivered. A type of drug
delivery device is constructed to be refillable and thus reusabl e many
times. 15DE 102 37 258 B4 describes a drug delivery device in the shape of

an i nj euiicoMebRanisiMifof B diag It \ViRCAFNHAY Yéhiergbepesat s that are
rotated relatively to one another around a common axis. It is an

obj ect of the present invention to disclose a new drive mechanismfor a
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1 and %S@éd@llﬁ&bﬂa/eé\yicéﬂvatdgdéG@ﬂédIf@lgthtecdehlvérmﬂmced"_dtféeiser obj ects are
achi eved by enbodi nents according to the dependent clains. 25 The drive

mechani smfor a drug delivery device conprises a |lead screw, a | ead screw
nut an i axial
di rect ?Docﬁtégﬂ\%ggjﬁppos pgbgglégfé g?%i@?ﬁ% a\%ﬁlﬂgﬂrg |@1’f'oFge %%gﬁné}?%%ﬁt@%
screw dordselhadﬂne’astratmmb\y auﬂatiaht AWnarug didiveqadevmamrespemnytmwle'adhscr ew
ect .to the |l ead w t at |east, 30in the first axial direction.
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movement of the lead screw with respect to the drive menber when the drive
menber del\gerzll 2 tgps v SRCIHEIREDY UL0i6Z49 Zonstructed to be refillable and thus reusable

many times.

15 DE 102 37 258 B4 describes a drug delivery device in the shape of an injection pen,
which has a drive mechanism with elements that are rotated relatively to one another

around a common axis.

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

20  delivery device and a drug delivery device comprising a new drive mechanism.

This object is achieved by a drive mechanism according to claim 1 and a drug delivery
device according to claim 10. Further objects are achieved by embodiments according
to the dependent claims.
25
The drive mechanism for a drug delivery device comprises a lead screw, a lead screw
nut and a drive member, which are aligned with an axis defining an axial direction and
an opposite axial direction. A coupling between the lead screw and the lead screw nut
allows a helical movement of the lead screw with respect to the lead screw nut at least
30 in the first axial direction. The drive member is rotationally locked with the lead screw
nut. The lead screw is coupled with the drive member, the coupling generating a helical

movement of the lead screw with respect to the drive member when the drive member



-2 is nmoved in the axial direction with respect to the |ead screw. The
coupling is overridden to prevent a helical novenent of the |lead screw with
respect twotbe/dsigse nenber when the drive nmenber is noved/Eppottiher4opposite
axial direction with respect to the |ead screw. Spline features are
arranged on the lead screw in at |east one row parallel to the axis 5 with
alternatingly small and | arge gaps bétween succeedi ng spline features. The
drive nmenber conprises a stop feature, which faces the | ead screw and has a
dinmension in the direction of the axis which is larger than the small gaps
and at isrowtveddn tthe geiahdirettion withycespgst to the laad esteydi Hhenecourlinghe odeiridsien

nmechani,sm may_,c rise a furth screw thre of t lLead .screw, , the, screw
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i nt er t Wwhaetlve membémisandied metheippeditaeRrial dfrettish With Yespas he s Batiterap! i ne
features are each arranged 15adjacent to the screw thread or adjacent to
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t hezspl i-ne ; i further
emb3al WiRFals el sf Hiflrauads BarRa & ety offfe BELESS AR VST TR
| ead senewbandompsisesw sty ferdued, wiHich fhices ehéradeescrewhsnd thasca lirmegsioddn
feature of the lead screw and the screw thread of the drive nmenber provide
the codpfAHECAN phive et waise 1aien thanethgrsnll gappand apmost aglangeras the
enbodi 'T%‘%fe IOSt he drive nechani sm conprises stop features of the |ead
screw. e stop features inhibit the helical novenent of the |ead screw
when the drive nenber is noved in the opposite axial direction with respect
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drive nenber is a protruding elenent or two separate protruding el enents or

a pl ur deinginggrtwieedr at e protrudi ng el enents | ocated on an inner sidewall of
the drive nenber. 5 In a further enbodi nent of the drive nechanismthe
spline features are arranged in at least two rows parallel to the axis. The

rows ang aekhesomeedintémusTdhé beve inisdhinfing iee slind feaitdrea drs ebemarkgdddr ug
delivery device that is provided with the drive nmechani sm nay conprise a

bod$, \asiagenhiathe srrewdhreashoradiaceprtothedirthaiscremtieadr e spaced apart in
the direction of the axis of the drive nechanism In an enbodi nent of the
drug delivery device a guide feature of the drive nenber

In a further embodiment of the drive mechanism the spline features are protruding

elements of the lead screw.

20 A further embodiment of the drive mechanism comprises a flexible guide feature of the
lead screw and a screw thread of the drive member. The flexible guide feature of the
lead screw and the screw thread of the drive member provide the coupling of the lead

screw with the drive member.

25 A further embodiment of the drive mechanism comprises stop features of the lead screw.
The stop features inhibit the helical movement of the lead screw when the drive member

is moved in the opposite axial direction with respect to the lead screw.

In a further embodiment of the drive mechanism at least some of the spline features are

30 arranged adjacent to the stop features of the lead screw.



15 prevents a rotation of the drive nenber wth respect to the body. The

| ead screw nut is rotationally |locked with the body, and the drive nenber

i s thus rwoavixmsissy | ocked with the | ead screw nut. Thecha®yoiaasrdhe any
housi ng or any conponent that forns part of a housing, for 20 exanple. The
body can al so be some kind of an inseri connected with an exterior housing.
The body may be designed to enabl e t he safe, correct, and/or easy handling
of the device and/or to protect it fromharnful liquids, dust or dirt. The
body can be unitary or a nultipart conponent of tubular or non-tubul ar
shape. ITlegunbeyembpdimaenicfdhe drive inkghanisno thewdiied Miselesr isfa drivér sigevararise

di spensed, The body can . especially have 25t sha f an.injection pen.
The t ettt leArerapRatrr R dp arany e S espet Heua Tem Ui R i BRTPeT

i nt endegl atPolgdinl AerE et &t twd Mérb!é!’pr@frut:ll“r% slem@neebt ¥ eluraftg\df eephrag Whi ch
a drug is dispensed. The term "proximal end" refers to a part of the body

or hougrﬁ@uwg@ﬁmgnﬁémt@dw trmer soiewallof teadrivemeembem " di st al
direction" refers to a novenent in the sane direction as a novenent from
the proxi mal end towards the distal end, not specifying a point of

depar t un @& fatheasmeodinpentrdf the drivd atedhamism earsplinefantges ey andnpbe inlast al
end. The WD 2012/045793PCT/ EP2011/067417 4 - term "proximal_ direction”

r ef er s [@3ptAVREQWERIRANS ¢ Hie axipeLh® FWD B8 AVIsSRAsCHREOHNG the CIHPYBIERGE The
term"lgach pefEMegncompasses any el ement, whether unitary or of nultipart
5 construction, that is provided to transfer a novenent to a piston, thus
working as a piston rod, especially for the purpose of dispensing a drug.

The | ead screw may be flexible or not, The drive nmechani smcan .be ysed to
expli 2 BRGT MEH SOVIER SRS PEOWTe Rt th EVa BT SRIEPIRSE MY EHEPHERIS RV
drug debdi¥e hys dediseend RRJH p@xiREI MRS WIS bf sSadbPEpart tH HRRAHIARM BN O
re-usabl e device designed to di spense a dose of a drug, especially a

| i qui dthevaikistofithg dogeinmgeianisma growt h hornone, a heparin, or an anal ogue
and/or a derivative thereof, for exanple. The drug nay be adm nistered by a
needl e, or the device may be needl e-free. The device may be further

desi gned ahemBddifdiht of the drug delivery device a guide feature of the drive member
15 prevents a rotation of the drive member with respect to the body. The lead screw nut is
rotationally locked with the body, and the drive member is thus rotationally locked with

the lead screw nut.

The body can be any housing or any component that forms part of a housing, for

20 example. The body can also be some kind of an insert connected with an exterior
housing. The body may be designed to enable the safe, correct, and/or easy handling of
the device and/or to protect it from harmful liquids, dust or dirt. The body can be unitary
or a multipart component of tubular or non-tubular shape. The body may house a
cartridge, from which doses of a drug can be dispensed. The body can especially have

25 the shape of an injection pen.

The term "distal end" refers to a part of the body or housing which is intended to be
arranged at a portion of the drug delivery device from which a drug is dispensed. The
term "proximal end" refers to a part of the body or housing which is remote from the
30 distal end. The term "distal direction" refers to a movement in the same direction as a
movement from the proximal end towards the distal end, not specifying a point of

departure nor an end point, so that the movement may go beyond the distal end. The



15physi ol ogi cal properties |ike blood glucose |evels, for exanple. Each
time the lead screwis shifted in the distal direction with respect to the
body, a cwotaizssmunt of the drug is expelled fromthepdrmp2aeiosmer y

devi ce. The term "drug”, as used herein, preferably neans a

phar maceuti cal fornulation 20containing at | east one pharmaceutically
active conpound, wherein in one enbodiment the pharmaceutically active
conpound has a nol ecul ar weight up to 1500 Da and/or is a peptide, a

protei ne, a polysaccharide, a vaccine, a DNA, a RNA, an enzyne, an

ant i bodgrm dpreximalrdirestioahrefeisgorauriozemiedié jn e cdiradtienppposite kpthendistal

above- @nt j[.oned phar maceutically active conpound, wherein in a further
embodi PERE"?e pharmaceutically active conmpound is useful for the treatnent
and/ or prophyl axis of diabetes nellitus or conplications associated with

di abetes nellitus such as diabetic retinopathy, thronboenbolism disorders
such adfeoegaefpadesicwr epoPMPAasSs any slptitbwhether uadatyeorceroriipartsy ndr onre
(ACS) e e . _ 0 i ap.
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pharmaceutical ly active conpound conprises at | east one peptide for the
t r eat miieKIbA @Y BRL pr ophyl axi s of diabetes nellitus or conplications
associated with diabetes nellitus such as diabetic retinopathy, 5 wherein
in a further enbodi nent the pharmaceutically active conpound conprises at
| east drine dniveamechsnismcaT ba usadan ekpsid drugsinaincy teceptacle or cattiidgs
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device may be needle-free. The device may be further designed to monitor

WO

15  physiological properties like blood glucose levels, for example. Each time the lead
screw is shifted in the distal direction with respect to the body, a certain amount of the

drug is expelled from the drug delivery device.

The term “drug®, as used herein, preferably means a pharmaceutical formulation

20 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
DNA, a RNA, an enzyme, an antibody, a hormone or an oligonucleotide, or a mixture of

25 the above-mentioned pharmaceutically active compound,

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

30 deep vein or pulmonary thromboembolism, acute coronary syndrome (ACS), angina,
myocardial infarction, cancer, macular degeneration, inflammation, hay fever,

atherosclerosis and/or rheumatoid arthritis,



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

I nsulin; 15Des(B28-B30) human insulin; Des(B27) human insulin and Des(B30)
hurman i nswbi2o12/d4pmal i n derivates are for exanpl e B29- N- mymirrb@ylosties ( B30)
human i nsulin; B29- Npal m toyl -des(B30) hurman insulin; B29-Nnyristoyl human
i nsulin; B29-N-pal mtoyl human insulin, B28-N-nyristoyl LysB28ProB29 hunan
I nsulin; B28-N-pal mtoyl- 20LysB28Pr6B29 human i nsulin;

B30- N- myri st oyl - Thr B29LysB30 hunman i nsulin; B30-N- pal mtoyl- ThrB29LysB30
human i nsulin; B29-N (N-pal mtoyl-Y-glutamyl)-des(B30) human insulin;
B29-N- (N-1i t hochol yl - Y-gl utanyl)-des(B30) human insulin;

B29- N- b h 1)-d 30 |
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nmeans  ReAdne-fHptidd%or th thedhi e aﬂfj/drfpﬁo@%ﬂéﬂg@ﬂi diabetes mellitus or

HH s-G@y-3u-dy-Thr-Phe-Thr-Ser-Asp-Leu-Ser-Lys-G@ n-Met-d u-d u-4d u-Aa-Vv

al - Ar g-cogiplieations assqaipted puithediabotes Ay allitysysughyasreigbstie retsopatiy., Al a- Pr o- Pr o-
ProrSer-NH2. 30Exendi n-4 derivatives are for exanple selected fromthe
f ol Fowi ng list of conpounds: H (Lys)4-des Pro36, des Pro37

Exendi nHHréin3A)a Nrber enfbddirt ésisthe-plesmiBcedticalgesctiRe edmpoupaciomgriskes3t) - NH2,
des Pro36 [As 28] Exendi n-4(1-39), des Pro36 [|s0oAsp28] Exendin- 4(1 39),
des Pr %QWQ&'”%B%P Mﬁaulmﬁ%oﬁr@QQU%@r&erW@éze 9INER9@) ke

IO BT A D PR SR RS 7

Tr p( 02)2@|oghep@8]erivating ioh eA€din3Dpr exedln 4,
10
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;
15 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-

20 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.

25
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.

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

H-(Lys)4-des Pro36, des Pro37 Exendin-4(1-39)-NH2,



des Pro36 [ Met(0)14 Trp(02)25, 1so0Asp28] Exendin-4(1-39); or 10 d
[ Asp28] Exendin-4(1-39), des Pro36 [|IsoAsp28] Exendi n-4(1-39), de

[ Met (0) 14voAspARF79Bxendi n- 4( 1- 39),

Exendi

[ Trp(02) 25, |so0Asp28] Exendin-4(1-39),

n-4(1-39), 15des Pro36 [Trp(02)25, Asp28] Exendin-4(1-39),
des Pro36 [ Met(0)14 Trp(02

Asp28] Exendin-4(1-39), des Pro36 [I\/ét6(0) 14 Trp(02) 25, |so0Asp28]

Exendi

n-4(1-39), wherein the group -Lys6-NH2 may be bound to the

of the Exendin-4 20derivative, or an Exendin-4 derivative of the
H- ( Lys)H{ldey5Ries 3 opAsges Praehdendinid139)-Nj26- NH2, des Asp28 Pro36,

Pr o037,

Exendi
Exendi
Exendi
Exendi
Exegdl
Exendi

10

15

20

25

30

r 8 di hsAL1-39) - 25H (Lys) 6-des Pro36, Pro38 [Asp
r‘PF %ﬁﬂw]ﬁﬁ'ég%?édes Pro36, Pro37, Pro38 [Asp28]
rdeé(Firo@@) rsNbal% 29]65@@6@(1%99 Pro38 [ Asp28]
n-4(1-39) - 815)6 NH2 H (Lys) 6- des Pro36, Pro37, Pro38 [Asp

rﬂe@(Firo§§)[Nke|t_>Q))16 ABD2 8]+E>mm & 1r$8).des Pro36, Pro37, Pro38
nra %(lgro\%gg[wﬁl%@)] %@%sp%gﬁﬁéﬁcﬁ%—% des) ,Pr 036 [Trp(02) 25, Asp2
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

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),

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(O)14 Trp(02)25, IsoAsp28] Exendin-4(1-39),

wherein the group -Lys6-NH2 may be bound to the C-terminus of the Exendin-4

derivative;

or an Exendin-4 derivative of the sequence

H-(Lys)6-des Pro36 [Asp28] Exendin-4(1-39)-Lys6-NH2,

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,

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

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

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

es Pro36
s Pro36

des Pro36 [ Met (0) 14, pCsEAs@aBl7417

des Pro36
) 25,

C-term nus
sequence

28]
28]

[ Asp28]
8]



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

H (Lys) 6-des Pro36, Pro37, Pro38 [Trp(02)25, Asp28] Exendi n-4(1-39)-NH2,
WO 2012/ kB 29RRGITBEP2011/ 067417 -7 H Asn- (G u) 5-des Pr o6 1/HPe@3/0674fPr 038

[ 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] Exendi n-4(1-39)-(Lys)6-NH2, H Asn-(d u)5-des Pro36,
Pro37, Pro38 [Trp(02)25, Asp28] Exendin-4(1-39)-(Lys)6-NH2, 5H (Lys)6-des
Pro36 [ Met (0) 14, Asp28] Exendin-4(1-39)-Lys6-NH2, des Met(0)14 Asp28 Pro36,
Pr 037, FPA@BHGEX)@H@ESIP 36, §Q9>37\1H?r038r[(ﬂ@(§)%26e%WZﬁéﬁxePdezm -B9)olyBI2,

et (O ersRao @Sﬁa#ﬁfﬁﬁo@% %E%%L’E Shbd PR IET R (et (o) 1a

Asp28 8
P28] HRe Jajzeé(Firogé P(dSFSP%BB" %&ﬁﬁ?%ﬁgﬁﬂu?m1 3@)35325 gfrglg%

[ Met (0) W%]r Exendi n- 4( 1- 39
Pr 037, HBP@BE(Cf den Rro3ondi508T, o[ 21'-{2])2@94)\8@_83}@@0&@4 (HBQydasifelHS: 036

LY Ovhfeysls PR b 088 SXERAA Al el MRt deo ozt Prode,

Pro37, desdadét(Dlves A@bz& PréB@,Z&]olexEmBSTEﬂéddlﬂ% 41%3 NH3H Asn- (Qd u) 5- des
Pro36, Pro37, Pro38 )14, Tr 25, As Exendi n- 4(Nl 39) NH2, des
Vo6, dieerhl 3]s Asadgsrend

Pro36, Hbilo@6-deskaesq. weg6) Husdet 95 Asp3 n-4(1-39
Sty b g B Ry Pl N PRS0,
Pro37, desd3®3pMetq3Y) PAo3T iMetQ) P4, A#sAt) ExeBremd|1R3AX- lyS@-NHlys) 6- NH2;

10  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(0O)14, Asp28] Exendin-4(1-39)-(Lys)6-NH2,
H-Lys6-des Pro36 [Met(0O)14, Trp(02)25, Asp28] Exendin-4(1-39)-Lys6-NH2,

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

15  H-Asn-(Glu)5-des Pro36, Pro37, Pro38 [Met(0)14, Trp(02)25, Asp28] Exendin-4(1-39)-
NH2,
des Pro36, Pro37, Pro38 [Met(O)14, Trp(02)25, Asp28] Exendin-4(1-39)-(Lys)6-NH2,
H-(Lys)6-des Pro36, Pro37, Pro38 [Met(0)14, Trp(02)25, Asp28] Exendin-4(S1-39)-
(Lys)B6-NH2,

20  H-Asn-(Glu)5-des Pro36, Pro37, Pro38 [Met(O)14, Trp(02)25, Asp28] Exendin-4(1-39)-
(Lys)B6-NH2;

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

25
Hormones are for example hypophysis hormones or hypothalamus hormones or
regulatory active peptides and their antagonists as listed in Rote Liste, ed. 2008,
Chapter 50, such as Gonadotropine (Follitropin, Lutropin, Choriongonadotropin,
Menotropin), Somatropine (Somatropin), Desmopressin, Terlipressin, Gonadorelin,

30  Triptorelin, Leuprorelin, Buserelin, Nafarelin, Goserelin.



or a pharmaceutically acceptable salt or solvate of any one of the

af ore-nenti oned Exedin-4 derivative. 25 Hornones are for exanpl e hypophysis
hor nones wo 20ypastal anus hornones or regul atory active peptEPd®@3/oana7t heir
antagonists as listed in Rote Liste, ed. 2008, Chapter 50, such as

Gonadot ropi ne (Fol litropin, Lutropin, ori ongonadot r opi n, Menotropin),
Somat ropi ne (Somatropi n), Desnopressi Terli pressin, Gonadorelin,
30Triptorelin, Leuprorelin, Buserelin, Nafarelin, CGoserelin. WO
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an optionally substituted C1-C6-alkyl group, an optionally substituted C2-C6-alkenyl

47

group, an optionally substituted C6-C10-aryl group, or an optionally substituted C6-C10-
heteroaryl group. Further examples of pharmaceutically acceptable salts are described

15 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.

Pharmaceutically acceptable solvates are for example hydrates.

20
In the following, a more detailed description of examples and embodiments of the drive
mechanism is given in conjunction with the appended figures.
FIG. 1 shows a cross-section of an injection pen comprising an embodiment of the
25 drive mechanism.
FIG. 2  shows a perspective view of the lead screw.
FIG. 3  shows an enlarged view of the distal end of the lead screw.
30

FIG. 4  shows the arrangement of the lead screw and the drive member.



20 In the followng, a nore detailed description of exanples and

enbodi nents of the drive nechanismis given in conjunction with the
appended wogQur@as796l G 1shows a cross-section of an inj ecriEPRopPeG7417
conprising an enbodi ment of the 25drive nechanism FIG 2shows a
perspective view of the |l ead screw. FIG 3shows an enlarged view of the
distal end of the lead screw. 30 FIG “4shows the arrangenent of the | ead
screw and the drive nmenber. WD 2012/ 045793PCT/ EP2011/ 067417 -9 FIG 1
shows a cut-away view of an injection pen conprising the drive nmechani sm
The driRte. fsbioas & aui-gway viavgetan injectisodgeri comprisiggdheidsivalimesignsranthe
proximg].end 3. A lead screw.5 is arranged al.ong an.axis 4 of the vi.ce. A
erow chBanediai e rahaed i alroed LARYTE rRuSREe B a7 e PadimeLSaf A en
SCrew ngdd gcreid8 e agahded apngVart Bxisatbfthe devide. Arsteewttredid 6lef tehebdcal
novenent of the lead screw 5 with respect to the |lead screw nut 7. In

f urt herSCERW&d$ geHPIed torredrive temtumnera &dlead creve nat 7 wEJREMALNE SEERW ereaehGr sed

such | ibrddiolarsh 8 LR RoRiRUh sl L sl Sl JEkKE BHLIER Q00! he

| ead screw nu rovi screw t hr |'éad scr éw nut

7 1s roeati pmfuringr katboeiimentst e Sardw threddarid eheeatiasfomute e réverséds. 1
conprises a drive nenber 8, which can be operated by the user by neans of a
but t on S§ChipidheileaciperaMgisPrayided vithy dRpiede devR fenteies and Hedgad seraBubody
1. The ;dpj r i ' ha IS
achi eviar VRGTEIER  fhlIcE1 SOuR) G, 1RRABAALIM Bl T IEBR R FotRs B,
menber ®dySand a fl exi ble guide feature 15 of the | ead screw 5. The drive
nenBer 8 can especially be a drive sleeve of essentially cylindrical shape,
théY%xis of the drive sleeve bei ng arranged parallel to the axis 4 of the

devi ce. ThEEmbBarheH BB IFBIGPE dnsiitesh HvEMePibdre Wikl 8aABeterSted
by the user by means of a button 9, which is arranged at the proximal end 3 and juts out
of the body 1. The drive member 8 is coupled or engaged with the lead screw 5. This is
achieved, in this embodiment, by means of a screw thread 18 of the drive member 8
15 and a flexible guide feature 15 of the lead screw 5. The drive member 8 can especially
be a drive sleeve of essentially cylindrical shape, the axis of the drive sleeve being
arranged parallel to the axis 4 of the device. The lead screw 5 may be disposed to enter

the drive member 8.

20 Aremovable and attachable part 11 of the body 1 may be provided as a cartridge holder.
When this part 11 is removed from the rest of the body 1, a cartridge 12 can be inserted.
When the part 11 is attached to the body 1, the lead screw 5 is brought into contact with
a piston 13, which is provided to expel a drug from the cartridge 12. A bearing 14 may
be arranged between the lead screw 5 and the piston 13 in order to prevent any

25 damage that might be caused by a relative movement between the lead screw 5 and
the piston 13. The lead screw 5 functions as a piston rod to advance the piston 13 in the

distal direction.

During a delivery operation, the lead screw 5 is helically moved in the distal direction
30  with respect to the body 1. The lead screw 5 is guided by the lead screw nut 7, which is
engaged with the screw thread 6 of the lead screw 5. Stop features, described below,

are provided in the screw thread 6 of the lead screw 5 to enable a set operation, by



20 A renovabl e and attachable part 11 of the body 1 may be provided as a
cartridge holder. When this part 11 is renoved fromthe rest of the body 1,
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features 10, which may be protruding el ements of the body 1 engagi ng an
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After t n{g%q? an noved a di stance corresponding to the
pitch ﬁ%%éh\\gre ‘%r; 8p@§t£ﬁ the drive nenber 8, the flexible guide

feature 15 of the | ead screw 5 20 reengages the screw thread 18 of the
drive nenber and the user can advance the | ead screw 5 b% pushi ng the

drive migsdhe ér%%m&mhaert%Baa.b§@a|mav%etq'%ﬁncerﬁ%em%@g it the pitch of the

screw thread 18 of the drive member 8, the flexible guide feature 15 of the lead screw 5

20 reengages the screw thread 18 of the drive member 8, and the user can advance the
lead screw 5 by pushing the drive member 8 back in the distal direction. This method of
operation by disengaging and reengaging the lead screw 5 with the drive member 8
relies entirely on the lead screw 5 remaining substantially stationary during the setting
operation. Should the lead screw rotate 5 or move axially during setting, then the drive

25 member 8 would very likely not correctly reengage with the lead screw 5 and thus cause
dose inaccuracy. Therefore, the lead screw nut 7 guiding the helical movement of the
lead screw 5 with respect to the body 1 is rotationally locked to the body 1 at least
during the dispense operation and, furthermore, the lead screw 5 is provided with stop
features interfering with the rotation of the lead screw 5 in such a manner that the

30 rotation is inhibited in the positions of the lead screw 5 which are obtained after the drug
delivery and before the setting of a new dose. The rotation of the lead screw 5 is thus

locked with respect to the lead screw nut 7, and the lead screw nut 7 is prevented from



operation by disengagi ng and reengaging the lead screw 5 with the drive
menber 8 relies entirely on the |l ead screw 5 remai ni ng substantially

st at i onarwodurymgreshe setting operation. Should the | eadcsmpesyinetsate 5 or
nove axially during setting, then the drive 25 nenber 8 would very likely
not correctly reengage wth the | ead ? rew 5 and thus cause dose

i naccuracy. Therefore, the |l ead screw nat 7 guiding the helical novenent of
the lead screw 5 with respect to the body 1 is rotationally | ocked to the
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menber 8 is pulled in the proximal direction. The axial |oad exerted on
that engages with the screw thread 6 of the lead screw 5 and is stopped in the recesses

is made up of one or more individual drive features and is not formed by a completely
continuous helix. The stop features are arranged in such a fashion that, after a dose of
the drug has been fully delivered and the device is ready for the next dose to be set,
30 one of the stop features is in a position ready to stop the rotation of the lead screw 5
when the drive member 8 is pulled in the proximal direction. The axial load exerted on

the lead screw 5 is then compensated by the drive feature of the lead screw nut 7



the |l ead screw 5 is then conpensated by the drive feature of the | ead screw
nut 7 WD 2012/ 045793PCT/ EP2011/ 067417 - 12 - engagi ng the rel evant stop
feature, wanbizoubasly contacting the essentially flat pectigprofetsre

rel evant recess. This acts to lock the rotation of the |ead screw 5 rather
than rotate it, because the |ead scre\,fv nut 7 is rotationally |ocked to the
body 1 at |east during the operations of sett]i ng and di spensi ng a dose.
Essentially, the flat surfaces on the screw 5 thread 6 are designed to
prevent a back-driving of the |ead screw 5 during a set opera- tion. The
not i on evigaging theadleyantsiop fealure haartitylaiy cortacting thaiessentiady datpartion of
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helical male thread features provided to engage helical groves, which may form the

screw thread 18 of the drive member 8. If there are two co-axial helical features of the
screw thread 18, there may be two separate parts of the flexible guide feature 15, each
20  of the parts engaging one of the helical features. The flexible guide feature 15 can be
deformed and thus disengaged from the screw thread 18 of the drive member 8. This
allows the coupling between the lead screw 5 and the drive member 8 to be temporarily

overridden when the drive member 8 is pulled in the proximal direction.

25 The lead screw 5 is provided with spikes or spline features 25, which are preferably
arranged in a regular sequence. In the embodiment according to FIG. 2 there are three
rows 20 of spline features 25 arranged parallel to the axis 4. The spline features 25 are
located mainly in the region of the screw threads 6, 16 at the distal end of the lead
screw 5. The rows 20 are spaced at 120° to each other around the circumference of the

30 lead screw 5. The spacing may instead vary, or there may be another number of rows

20 of spline features 25. The spline features 25 are provided to interact with a stop



30 | ead screw 5. The spacing may instead vary, or there may be anot her
nunber of rows 20 of spline features 25. The spline features 25 are

provi ded wo 2orv@s@8t with a stop WO 2012/ 045793PCT/ EP2@tT/Mp60n4/b67417 13 -
feature 19 (shown in FIG 4 and described below) on an internal surface of
the drive nenber 8 which faces the Ieig screw 5. The stop feature 19 may be
a single protruding elenent, for instanCe, or may instead 5 conprise two or
nore separate elenments. The stop feature 19 helps to prevent the | ead screw
5 fromrotating when a dose is being set. Each row 20 of spline features 25

may corgatuse 19 (skewr i biG pbandidesciipes below) on arminteraabsywiadea dlothedirivet ween

t he helicab 8 oqﬁ(ghs of tEe sa%{sewth eads 6, 16. As a result, there are gaps
bet weed"¢'HE® éIVY faecgtsd gée SCTEYe 'y second gap between the spline
features 25 is |large enough to allow 10 the corresponding stop feature 19

on the internal surface of the drive nenber 8 to pass through during
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| east one Of the rows 20 of spline features 25, as can be seen fromF G 3.
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nofle t IB&FEW Wt & cindtiistnegiaddnarihighe dispePpiedoads.t he | ead screw 5. In this
case the spline features 25 are arranged along the rows 20 with the gaps
bet ween 30succeedi ng spline features 25 being alternatingly small and
| ar ge, FIGr egheots areenkargdedeiaiad ivisw of the disfal ead of troleadafcrén s, imtréad.

embodiment the lead screw 5 comprises a screw thread 6 and a further screw thread 16,
which are intertwined and are provided with separate entries ("two-start" thread). The

20 lead screw nut 7 engages the screw threads 6, 16 of the lead screw 5. The stop
features 17 of the screw threads 6, 16 may be arranged in such a manner that their
proximal surfaces extend continuously into the spline features 25 of at least one of the
rows 20 of spline features 25, as can be seen from FIG. 3. The screw threads 6, 16 may
be arranged at distances from one another that correspond to the different gaps

25  between succeeding spline features 25. The spline features 25 may thus be arranged
adjacent to the grooves of the screw threads 6, 16 and may especially be formed
integrally with the stop features 17 of the screw threads 6, 16. Instead, only one screw
thread 6 or more than two screw threads may be provided on the lead screw 5. In this
case the spline features 25 are arranged along the rows 20 with the gaps between

30  succeeding spline features 25 being alternatingly small and large, irrespective of the

location of a helical groove of the thread.
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permt the stop feature 19 of the drive nenber 8 to pass through while a
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prevent the stop feature 19 of the driye nmenber 8 to pass through when the
drive nenber 8 is 5 pulled in the pT&%Fnal direction to set a dose. In
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drive nmenber 8. This helps to prevent a rotation of the |ead screw 5 with
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end of thastapcieatwer&pighpuiryesnember Brie pass drronshtidiersthedivesnembeetiare 19
S 5OCHALaGRNINNGY ARRL) 8l o LigeCh ik ERANRE SiARYedPS: dige
protruding el ement, for instance, or two l5separat €& protrudi ng €l enents or

a pl ur alorgythef stop fedtate 19 b thadiivignenavars. sSThid helpstto préesit w etdttbn of the
preferably an integral part of the drive nmenber 8 and is formed in the

i nner de3EREEW O B respaft taithe AEve MeMPeaR nvliIcBie Mialenaliydockeshwitb di@ire 19
Is suf fHoﬂgelnérllé( trié*%'ab stCP%\ﬁlnlu?‘?". EBﬁs@ l?éFﬁﬁttth?eé’cT@éreQP@ WBES nbfotak! wiikour i ng
spline features 25, If the gap between themis large. In a rest position

t hat | seswpanipd dk bydy handrthedeaakptrew Butwl h@0 respect to the | ead screw 5
aI‘NaSr a dose has been di spensed, the stop feature 19 is at a position near
t spline features 25 that are separated by a small gap. If the next dose

is 1o |GsatshaMd thB&rfHrgeen R &he RadSsdrelv!zRahd the 8fvPremBeEr s diHi&sld #n
with respect to the body 1, the rotation of the lead screw 5 is inhibited

by t he &ivepldaver sureourting thenlead sceaw Ohindhid embadiment. eimifadistal wndioftihe: leid ve

feature of the |ead rew nut 7, Therefor he 25st. f re 1 f the
ar 1 ve e 5t e G A Pharfosr T Mo gkOfuf 190S iRl B0 3RSt en ur e
25, corgpfewdll 6 thenririetmammbBr BRpdspbl e 4 paittidngBlendstil, ®r iikktandd, orgwbhe
spline feature 25 while the drive nenber 8 is further noved relatively to

t héd| e&@Patate Rrotruging erpenlsiafe Pluraldéy of separatrepPyuding ¢legrants Tw pleevent s
Gl £ cunt SR FE YT Pile uld rtblidf coREN e Briké PRABY §8nR AL the st

pr eventsideawail b Thiei axialafimehegiohesfdagbredembnindt therstsp edtuteot @ lresufficient yremiadr 8.
When the stop feature 19 has F%assed the first spline feature 25, it slides

i n t he [QEHBWIBG SBMEN 1 RASSREIWARN WP INGIGNRYUSIHEISRENE £3AFRS 2% HINSLYRP sane
[ OW 20.bRfEa ffom WG AnAREPABETIORTRALIS oBEddibd by the drivbhRedBlr B3lieen ! he

spline features sTsna does not allow the stop feature 19 to pass
beROeemespeart $pthenleabemtrew esafddy. a dbsehas beed aispamssdpthenstopfeaturee18t0pt a

e N AR AT M IR P
the driiyg PERBEANS thes WS RRnbdt & RSulled in the proximal direction with respect to the
body 1, the rotation of the lead screw 5 is inhibited by the stop feature 17 of the screw
thread 6, which engages with the drive feature of the lead screw nut 7. Therefore the
25 stop feature 19 of the drive member 8 moves axially into a position adjacent to a spline
feature 25, comes into contact with the spline feature 25, and slides along the spline
feature 25 while the drive member 8 is further moved relatively to the lead screw 5 in
the proximal direction. The spline feature 25 prevents the stop feature 19 of the drive
member 8 from moving around the circumference of the lead screw 5 transversally to
30 the axis 4 and thus prevents a rotation of the lead screw 5 with respect to the drive
member 8. When the stop feature 19 has passed the first spline feature 25, it slides in

the same way axially along the following spline feature 25 of the same row 20, because



5 distal direction and a helical novenent of the | ead screw 5 is generated.
An arrangenent of a plurality of spline features 25 along the | ead screw 5

i s preferwoedotreasisse it al ways provides nei ghbouring splpcrErb@atsrses 25
serving the purpose described above, irrespective of the position of the

| ead screw 5, which is advanced farthﬁé in the distal direction each tine a
dose is dispensed. 10 The design of The spline features 25 nmay deviate from
the shape that is shown in the figures by way of exanple. The spline
features 25 are arranged according to their purpose of either preventing a
rot ati dhe gapthetveeathesplew atiree2alis ismallarntedoennotraiovnthe stop featare éad

orbod TonESRRaMEsh f WIRREL R4 28 Ritet B Abeiiad BRRIT Sebine PPeRatica %r

t he splgfitee HEG HeBbErsS RoaY position frioeh WakRt it entepd tH&@rdj@bas%atgé g@e@ﬁtand
t he manufacturing of the device conponent is facilitated -16- Reference

nuner albStween #ye Boighbeurng splnefostyRE AR, Waed the skive nsembar8dg pushed in the

SCTBW &G b 4R RENEN fiMerfel drife TIPS e DI SMb a9 AnIGd R UT €

ment of a plurality of spline features 25 along the lead screw 5 is preferred because it
always provides neighbouring spline features 25 serving the purpose described above,
irrespective of the position of the lead screw 5, which is advanced farther in the distal
direction each time a dose is dispensed.
10
The design of the spline features 25 may deviate from the shape that is shown in the
figures by way of example. The spline features 25 are arranged according to their
purpose of either preventing a rotation of the lead screw 5 or enabling a helical
movement of the lead screw 5, depending on the operation of the drive member 8. The
15 embodiment shown in the figures has the advantage that the arrangement of the spline
features is adapted to the location of the helical grooves and the manufacturing of the

device component is facilitated.



11 renovabl e and attachable part of the body 1512 cartridge 13 piston 14
bearing 15 flexible guide feature 16 further screw thread 2017 stop feature
18 screw wbnemth4iB3st op feature 20 row of spline featuresTdP2@plosTaer f eat ure
25 WD 2012/ 045793PCT/ EP2011/ 067417 -17- Clainms 1. A drive mechanismfor a
drug delivery device, conprising: a Iﬁad screw (5), a lead screw nut (7)
and a drive nenber (8), aligned with df-axis

Reference numerals

body
distal end
proximal end

axis

1
2
3
4
5 lead screw

6 screw thread
10 7 lead screw nut
8 drive member
9 button

10 guide feature

11 removable and attachable part of the body
15 12 cartridge

13 piston

14 bearing

15 flexible guide feature

16 further screw thread
20 17 stop feature

18 screw thread

19 stop feature

20 row of spline features

25 spline feature

25



5(4) defining an axial direction and an opposite axial direction, a
coupling between the |lead screw (5) and the |l ead screw nut (7) allow ng a
hel i cal rwoereniss®8 the | ead screw (5) with respect to toe/Hpe@diosTnew nut
(7) at least in the axial direction, the drive nenber (8) being
rotationally | ocked with the | ead scrg nut (7), 10-the lead screw (5)

bei ng coupled with the drive nmenber [ ?V,' the coupling generating a helical
novenent of the lead screw (5) with respect to the drive nenber (8) when
the drive nenber (8) is noved in the axial direction with respect to the
| ead sd¥l@mg5), and the coupling being overridden to prevent a helical
novenment of the lead screw (5 with respect to the drive nenber (8) when
the 15drive nmenber (8) is noved in the opposite axial direction with

respect t o A devd @Rehasise¥or 2)drugHellives demidiicemdrising: of the |ead screw (5),
the spline features 225) being arranged in at |east one row (20) parallel

to the —axi € |eay saravh (%) Bdeadseiey puisifaNdgndriveamgankeRid8), rigned wikuat axigi ng

|} f eat (.25 . - f eat 19), of t dri nmb 8),
theSst op. 1441 frunaap $ gefalof s Bt ogidnsi on of the stop
feat ur e (19)cduplingDetivsas theoraplscél (8Xhid (Y 18 steel MUET) dllding Bhetieal |
gaps and at nost as Iar?e as the large gaps. 2. The drive nechanism

accor di ng theovdamnen of the igachegrewddp witsiragprectda the faagescrewrmail (T hatdgast(ime) of

the lead s - screw thread (6) and the further screw thread (16)
havi ng theq@é;\élé{agmr%ﬁ@nd being intertwi ned. 3. The drive nmechani sm

according tife glidé Membdh@) Bethg rotationally |ddk@dswith fife leaatseress nLRE)), are each

A 28 nge_d a(?%éa feearclzltsc;[r(e)wt(g)ebgﬁgecgutp?erdev%ﬂh tr?e) d?i\r/e member (8), the coupling
generating a helical movement of the lead screw (5) with respect to the drive
member (8) when the drive member (8) is moved in the axial direction with respect
to the lead screw (5), and the coupling being overridden to prevent a helical
movement of the lead screw (5) with respect to the drive member (8) when the

15 drive member (8) is moved in the opposite axial direction with respect to the lead

screw (9),

- spline features (25) of the lead screw (5), the spline features (25) being arranged
in at least one row (20) parallel to the axis (4) with alternatingly small and large
gaps between succeeding spline features (25), and

20 - a stop feature (19) of the drive member (8), the stop feature (19) facing the lead
screw (5), a dimension of the stop feature (19) in the direction of the axis (4) being

larger than the small gaps and at most as large as the large gaps.

2.  The drive mechanism according to claim 1, further comprising:
25 a further screw thread (16) of the lead screw (5), the screw thread (6) and the

further screw thread (16) having the same pitch and being intertwined.

3. The drive mechanism according to claim 2, wherein
the spline features (25) are each arranged adjacent to the screw thread (6) or

30 adjacent to the further screw thread (16).



30adj acent to the further screw thread (16). WD

2012/ 045793PCT/ EP2011/ 067417 -18- 4. The drive nmechani sm according to one
of cl ai mrewd 202/@s5799herein the spline features (25) are pcotEPR@liing4e? enent s
of the lead screw (5). 5. The drive nmechani smaccording to one of clains 1
to 4, further conprising: a flexible ﬁ;gl de feature (15) of the |ead screw
(5), and a screw thread (18) of the drf¥ve nenber (8), the flexible guide
feature (15) of the lead screw (5) and the screw thread (18) of the drive
menber (8) providing the coupling of the lead screw (5) with the drive
menber 4 8) ThEtdsivéreenanismaancerdiag t@pde of ctabmerietood, vihereirs 1 to 5, further

i sing: f f | ead h f
(17) i nni oites NG EARE 2D bk Fer SR S e a0 08 (e The ari ve

menber (8) is noved in the opposite axial direction with respect to the

| ead screw (5). The drive nechani smaccording to claim®6, wherein at |east

some ofo-th vgempelanipesagepsyingte oaerd el sadicat HithebCemerisingp f eat ur es
(17) of th 5??\9 k Y/ nj cording to one of clains

1 t% 7, whgérﬁel n ?%@'ﬁﬁe\%@%ﬁggw%lg?g‘gg r&@g\é@ﬁeeve, the | ead screw (5)

passi ng t hraosgéwttheeady (188 ofrgebérive Bemizerds) he stop feature (19) of the
drive nmenber ¥|8 is a protrudiﬁg el enent or two separate protrudi

). . n
el enent s ofh@TIxiblegyige featuca i) &f &e)lesd srapW o bRRAENA SCrRVCRIRRA ()Wgéﬂﬁ i nner
si dewal I ofind R i e i i rGh ~phe of
. thd BRvE i etfib8EE) Brovidhg thEeotpfint gheal SBeR? tGhe! Griv
claims 1 to % \\ﬁﬁeréefﬁn t@%s%\fllgng aeaf)upés&?g@]) are arra@é@ r|pn at II east
two rows (2@mpar@@)l el to the axis (4), the rows (20) being equi-spaced
ar %nd a circunference of the | ead screw (5).
6. The drive mechanism according to one of claims 1 to 5, further comprising:
stop features (17) of the lead screw (5),
the stop features (17) inhibiting the helical movement of the lead screw (5) when
the drive member (8) is moved in the opposite axial direction with respect to the

15 lead screw (5).

7.  The drive mechanism according to claim 6, wherein
at least some of the spline features (25) are arranged adjacent to the stop features
(17) of the lead screw (5).

20
8.  The drive mechanism according to one of claims 1 to 7, wherein
the drive member (8) is a drive sleeve, the lead screw (5) passing through the
drive member (8), and
the stop feature (19) of the drive member (8) is a protruding element or two
25 separate protruding elements or a plurality of separate protruding elements located
on an inner sidewall of the drive member (8).
9. The drive mechanism according to one of claims 1 to 8, wherein
the spline features (25) are arranged in at least two rows (20) parallel to the axis
30 (4), the rows (20) being equi-spaced around a circumference of the lead screw (5).

10. A drug delivery device, comprising:



A drug delivery device, conprising: W 2012/045793PCT/ EP2011/067417 -19-

a drive nechani smaccording to one of clainms 1 to 9, and a body (1) having
a di stal wodo(2ausaad a proxi mal end (3), which are spacedtapasti/os1¥11 he
direction of the axis (4). 511. The drug delivery device according to claim
10, further conprising: a guide feature (10) of the drive nenber (8), the
gui de feature (10) preventing a rotation of the drive nmenber (8) with
respect to the body (1), and the | ead screw nut (7) being rotationally

| ocked with the body (1), the drive nenber (8) thus being rotationally

| ocked -wi t la drive inegldasismeacaouding P onelof claims 1 to 9, and

- a body (1) having a distal end (2) and a proximal end (3), which are spaced apart

in the direction of the axis (4).

5 11. The drug delivery device according to claim 10, further comprising:
a guide feature (10) of the drive member (8), the guide feature (10) preventing a
rotation of the drive member (8) with respect to the body (1), and
the lead screw nut (7) being rotationally locked with the body (1), the drive

member (8) thus being rotationally locked with the lead screw nut (7).
10



