WO 2012/ 045794PCT/ EP2011/ 067418 Description Drive nechanismfor a drug
delivery device and drug delivery device 5The present invention relates to
a drive mgohani@mofior a drug delivery device, especiall pcrar@igemige 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 drug 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 ragscalbfonserve 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 inj @rweqlﬂe@ﬁéhlsfﬂf‘ﬂoﬁb drag dRlidey \vitRcaad HAY Wehvergheneat s that are
rotated relatively to one anothef around a common axis. It is an

obj ect of the present invention to disclose a new drive nechanismfor a

mechani R PReEy phFIe s o BB ok Nt E) e g R T BRIt o el i

1 and @s@éd@llﬁ&brla/Gé\Ycé@Natq§déé@ﬂédif@rgthbcddtilvérmﬂﬁ@edl'_dﬁéel@er obj ects are
achi eved by enbodi nents according to the dependent clains. 25 The drive

mechani sm for a drug deIivery device conprises a |lead screw, a | ead screw
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and an opposite aX| aI |rec I on. cou tween t screw and t he
| ead sdoreselﬁadmahi;toabmraby]alpad:laht rmdm@pdﬂllvefy tibeice enelspzamiaily waefll indispect to

the | ea w nut | eas eaX| direction. The |l e crew.is
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noved in the aXial direction with respect to screw. The coupling
is WOdeligeneol prgpe ot HERPOaliveDp dgtige is constructed to be reﬂllable 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, 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 heli-
cal movement of the lead screw with respect to the lead screw nut at least in the axial
30 direction. 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 is moved in the axial direction with respect to the lead screw. The coupling is



-2 overridden to prevent a helical novenent of the | ead screw with respect
to the drive nenber when the drive nenber is noved in the opposite axial

di rect i onwoibir/usmpect to the |l ead screw. A di spense st eprfepaduner4ef t he

| ead screw nut and a di spense stop feature of the drive nenber interact and
t hereby prevent the generation of the helical 5 novenent of the |ead screw
when a specified end position of the “drive nenber is approached. In an
enbodi ment of the drive mechani smthe di spense stop features have
correspondi ng contact surfaces, which are oblique to the axis. 10

Pr ef er aveyrjddengerpregentonhelical nwovesterd aif the leadesarewfwittheesipeatitostoe elrivies
prevent ed an interaction of the oblique contact faces.,As exanpl e, an
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cont actthé RERPsBwt Nedifhdriie sibbifeatare entrabadl @erw hlt 83d biisPetise dthg drive
mechani sm may be configured such that the oblique 15 contact face of the

di spendeatsrepf theadriveemembsriéntgrach @ngeherbyipseeerithe @enerafionaef tae begcalhe

obl Equ t of j <t on - ] e rew nut.
b T
rotati @ppebadheel. drive nmenber relative to the lead screw nut. An inclination
of at | east one of the oblique contact faces may correspond to the pitch of
a thread of the drive nmenber engaging with the |ead 20 screw. In a further

embodi Rk Hhobdim ioY'P‘né*@r‘fJ@Hﬂe%ﬁ%ﬁigﬁ] mescmgaa%ezéetgs b &Rl A drave

correspondi ng contact surfaces, are provi as end faces and inhibit
a r ot atcooespbndling abntact soeEabes, whith areespkgie toothehexid.ead screw nut at | east
in gne direction. 25 In a further enbodi ment of the drive nechanismthe
di égense stop feature of the |ead screw nut has the shape of a prismor
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di spense stop features guide the 30 drive member with respect to the |ead
screw nuteraciioa didhée ohliquecentant facesi Ag anrexasmie, i indéragon kemipsises al

novenent. .of the |ea rew. wth spect fao the. drive nber. .
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features, in particular by the interaction of oblique _
15  contact face of the dispense stop feature of the drive member is enabled to slide along
the oblique contact face of the dispense stop feature of the lead screw nut. Thereby, a
rotation of the drive member may be caused, in particular a rotation of the drive member
relative to the lead screw nut. An inclination of at least one of the oblique contact faces
may correspond to the pitch of a thread of the drive member engaging with the lead

20 screw.

In a further embodiment of the drive mechanism the dispense stop features have
corresponding contact surfaces, which are provided as end faces and inhibit a rotation
of the drive member with respect to the lead screw nut at least in one direction.

25
In a further embodiment of the drive mechanism the dispense stop feature of the lead

screw nut has the shape of a prism or truncated prism.

In a further embodiment of the drive mechanism the dispense stop features guide the
30 drive member with respect to the lead screw nut in a helical movement having the same

pitch as the helical movement of the lead screw with respect to the drive member.



contact faces having an inclination corresponding to a pitch of a thread of
the drive nmenber engaging with the |ead screw. 5 A further enbodi nent of

t he dri veworohanas®m conprises a flexible guide feature etrtiEPOh@aTISCr EW
and a screw thread of the drive nenber. The coupling of the |ead screwwith
the drive nenber is provided by the flexible guide feature engaging the
screw thread. The screw thread has the sane pitch as the helical novenent
of the lead screw with 10respect to the drive nenber. A further enbodi nent
of the drive nmechani sm conprises stop features of the | ead screw, which

i nhi bi tAs &re ekaiptaalsusbeemerement may Heegenaratasioytnintéraction okobfigvser i s
noved in the_opposite axial direction with respect to.the l.ead _sgrew. 15 In
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t he di spense stop feature of the drive nmenber is forned as an integral part

of t he ngember aega@ng Wit the lead seteMer enmbodi ment of the drive nmechani smthe
driye menber and the | ead screw nut are rotationally | ocked. A drug
delTvery device that is provided with the drive nechanism may conprise a

body, whiugihehamBoditnehabf ttediriecnachmmixmamsigds aviexibleageds peatack oftaet in
the direction of 25 the axis of the drive nmechanism The body can be any
housi nde@t SERY drrpsicesw thnead of dhereriyamerabera TREAURYNI PBFh%%éﬁ'p?Cé@WM@
body c : Lod - Qf [ e’ j usi ng.
The. body® Coy pLenBdTs HaPAc8 byAf ERPIC oEpRNeah Ry HbbarA Tng SCaM Spadit no
of 30t Hdedwrewdheszd! lnais the sanoe pdeh ias tihe belice mndwdméntopfitds Jeatlisdrearwidh r t .

The _body can be unitary or a nultipart conponent of tubular or non-tubul ar
shiBe. r %6‘2@"%&5}% - WD 2012/ 045794PCT/ EP2011/ 067418 -4 cartri dge,
from whi ch doses of a drug can be di spensed. The body can especially have

the shape of an injection pen.
A further embodiment of the drive mechanism comprises stop features of the lead screw,

which 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.

15
In a further embodiment of the drive mechanism the dispense stop feature of the lead
screw nut is formed as an integral part of the lead screw nut, and the dispense stop

feature of the drive member is formed as an integral part of the drive member.

20 In afurther embodiment of the drive mechanism the drive member and the lead screw

nut are rotationally locked.

A drug delivery device that is provided with the drive mechanism may comprise a body,
which has a distal end and a proximal end, which are spaced apart in the direction of

25 the axis of the drive mechanism.

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

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
30 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



The term"distal end" refers to a part of the body or housing which is

I ntended to be 5arranged at a portion of the drug delivery device from

whi ch a dwogoiz4sisspensed. The term "proxi mal end" ref epsTiEP2@01paT418 Of t he
body or housing which is renote fromthe distal end. The term "di st al
direction" refers to a novenent in the sane direction as a novenment from
the proxi mal end towards the distal eﬁﬁ not specifying a point of
departure nor an end point, so that the novenent nay go beyond the distal
end. The 10term "proxi mal direction” refers to a novenent in the direction
opposi toartridge hisonii winigh ddises of aahug Ths becdiapensesd Therkady carcesnenialyavey

el enent ethe un t or of nultipart construction, that is provided to
transfé¢ ﬂB%Qﬁ@ﬂﬂm?B(ﬁ1B?gton t hus working as a 15piston rod, especially
for the purpose of dispensing a drug. The |lead screw may be fl exible or
not. The drive nmechani smcan be used to expel a drug froma receptacle or
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direction.

The term "lead screw" encompasses any element, whether unitary or of multipart
construction, that is provided to transfer a movement to a piston, thus working as a
15  piston rod, especially for the purpose of dispensing a drug. The lead screw may be

flexible or not.

The drive mechanism can be used to expel a drug from a receptacle or cartridge
inserted in the body of a drug delivery device. The drug delivery device can be a

20 disposable or re-usable device designed to dispense a dose of a drug, especially a
liquid, which may be insulin, a growth hormone, a heparin, or an analogue and/or a
derivative thereof, for example. The drug may be administered by a needle, or the
device may be needle-free. The device may be further designed to monitor
physiological properties like blood glucose levels, for example. Each time the lead

25 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
containing at least one pharmaceutically active compound,

30
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



30 WD 2012/ 045794PCT/ EP2011/ 067418 -5 DNA, a RNA, an enzyne, an anti body,
a hornone or an oligonucleotide, or a mxture of the above-nentioned

phar macewvoealdossaet i ve conpound, wherein in a further echadbemntisihe
pharmaceutically active conmpound is useful for the 5treatnent and/or
prophyl axi s of diabetes nellitus or c%ypllcations associ ated wth di abetes
mellitus such as diabetic retinopathy,”1thronboenbolismdisorders such as
deep vein or pul nonary thronboenbolism acute coronary syndronme (ACS),

angi na, nyocardial infarction, cancer, macul ar degeneration, inflanmmuation,
hay feldNA, ammemmesaraadﬂmdyr, lscratasiedoraan hligarius|ectdlenheaaninture oi
further odi nent thség?arnace allygactive éonpound conpri ses at | east

one peﬁ'??g‘g y%[mqrmgnp 1 ”(é:fracf)' ﬁﬁmpz%%'in »of diabetes nellitus or

conplications associated with diabetes nellitus such as diabetic
retinopathy, 15 wherein in a further enbodi nent the pharmaceutically active
conpounhesginpniasksthgr emipsimenitheurhaimiagsulically cactive gompaeundg s lLisafuh frll tBgue
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t hereof,”or “exedi n- exedrn Or ~an anal ogue 'or derivative of exedin-3

or exediigbetes awllrtaulsuaha@ah@mt&ﬂeahepémy ﬂ!n(@rlﬂibbémﬁo}{érﬂ%héordérgélﬁﬁiés
Arg(B32) human insulin; Lys(B3), d u(B29) human insulin; é}é]SBZ Pro( B29)
human i | Mei OMHMFYWL{WQ%@H“SH‘ YR RCTONSTY ﬁYﬂdrﬁﬂl@r ﬁﬁglnﬁ‘e in
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may be rep ace uman’ 1 Nsu
Des(BZ&HB&ﬁbdbunﬁ&andsmkmeumﬁkmnBﬂmmnﬁunan i nsulin and Des(BSO) human
insulin., 25 Insulin derivates are for exanple B29- N nyri st oyl - des(B30)
hurman i nsulin; B29- Npal m toyl -des(B30) human insulin; B29-N-nyristoyl human
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i nsulin; B28-N-pal mtoyl LysB28ProB29 human 1 nsSul i n;
B30- \- r@astsxn@ypepnldesgemmtmmmmndmwophylags@f Miabetes mellitus or

complications associated with diabetes mellitus such as diabetic retinopathy,

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

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

20 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.

25
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-

30  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-



30pal mtoyl - ThrB29LysB30 human insulin;

B29-N- (N-pal m t oyl - Y-gl utanmyl) - des(B30) human insulin;

B29- N- ( N-wot2bpatastoyl - Y- gl ut anyl ) - des(B30) hurman i nsul i npcBa®204vr418 WO
2012/ 045794PCT/ EP2011/ 067418 -6 car boxyhept adecanoyl ) - des(B30) human

i nsulin and B29- N- (w car boxyhept adecanoyl ) human insulin. Exendi n-4 for
exanpl e neans Exendi n-4(1-39), a peptite of the sequence H-Hi s-dy-

53 u- 3@ y- Thr - Phe- Thr - Ser - Asp- Leu- Ser-Lys-d n-Met -3 u- 3 u-d u- Al a- val - Arg- Le
u- Phe-

|l e- G wampgxybeptddesaney,-Geg(B30) HanmarsasuBe andiB2ANauwPcardRxgheptadSeandyp .
Exendi n- 4 derl v tlves are for exanple selected fromthe follow ng |ist of
conpour%‘én Lys)4 des Pro36, des Pro37 Exendin-4(1-39)-NH2,

H (Lys) 5- des Pr 036, des Pro37 Exendi n-4(1-39)-NH2, des Pro36 [Asp28]

Exendi n-4(1-39), des Pro36 [IsoAsp28] Exendin-4(1-39), des Pro36 [NEt(O) 14,
Asp28] Exesqin- ﬁfqr(qxaagple nedes Ereads-4(1E31Q) 03 P&Pthj%@ﬁ\ﬁtﬁzﬁqta(@ﬁdﬂ-ﬂrll&@y%)

e se S9P-G & or Sp A PG B Ay GlER LI UL Bor.phe-

Exendi ntedGL-BH-Leu-Lys-Asn-Gly-Gly- Pro Ser-Ser-Gly-Ala-Pro-Pro-Pro-Ser-NH2.
Exendin-4 derivatives are for example selected from the following list of compounds:

10 H-(Lys)4-des Pro36, des Pro37 Exendin-4(1-39)-NH2,
H-(Lys)5-des Pro36, des Pro37 Exendin-4(1-39)-NH2,
des Pro36 [Asp28] Exendin-4(1-39),
des Pro36 [IsoAsp28] Exendin-4(1-39),
des Pro36 [Met(O)14, Asp28] Exendin-4(1-39),
15  des Pro36 [Met(0)14, IsoAsp28] Exendin-4(1-39),
des Pro36 [Trp(02)25, Asp28] Exendin-4(1-39),
des Pro36 [Trp(02)25, IsoAsp28] Exendin-4(1-39),
des Pro36 [Met(O)14 Trp(02)25, Asp28] Exendin-4(1-39),
des Pro36 [Met(0O)14 Trp(02)25, IsoAsp28] Exendin-4(1-39); or
20
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),
25 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

30 derivative;

or an Exendin-4 derivative of the sequence



des Pro36 [ Met(0)14 Trp(02)25, 1s0Asp28] Exendin-4(1-39); or 20 des Pro36

[ Asp28] Exendin-4(1-39), des Pro36 [|soAsp28] Exendin-4(1-39), des Pro36

[ Met (0) 14woAspaRk7okxendi n-4(1-39), des Pro36 [ Met (0) 14, pesamie@ianhi41s

Exendi n-4(1-39), 25 des Pro36 [Trp(02)25, Asp28] Exendin-4(1-39), des Pro36
[ Trp(02) 25, |1so0Asp28] Exendin-4(1-39), des Pro36 [Met(0)14 Trp(02)25,
Asp28] Exendin-4(1-39), des Pro36 [I\/ét7(0) 14 Trp(02) 25, |so0Asp28]

Exendi n-4(1-39), wherein the group -Lys6-NH2 may be bound to the C-term nus
of the Exendin-4 30derivative; or an Exendin-4 derivative of the sequence

WO 20_1HM@MPE@QQA&V)%M&W4H—GE)#@@W, Pro36 [Asp28]
Ly B8 kD, Bl s {RSRERP ERear N 1200) - N2, i Aon. (G 1) 5ok
Pro36, HXI0&56-ddsq3836APRRSH [AsneBHERerdiA-AR9)39) M2,
H-Asn-(Glu)5des Pro36, Pro37, Pro38 [Asp28] Exendin-4(1-39)-NH2,
5 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,

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

15 H-(Lys)6-des Pro36 [Met(O)14, Asp28] Exendin-4(1-39)-Lys6-NH2,
des Met(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,
H-Asn-(Glu)5-des Pro36, Pro37, Pro38 [Met(0)14, Asp28] Exendin-4(1-39)-NH2,
des Pro36, Pro37, Pro38 [Met(0O)14, Asp28] Exendin-4(1-39)-(Lys)6-NH2,

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

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

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



5des 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-(d u)5-des
Pro36, Prw®np12RusB8 [ Asp28] Exendi n-4(1-39)-(Lys) 6- NH2, pEI(dpy®)ibeTies Pr o036
[ Trp(02) 25, Asp28] Exendin-4(1-39)-Lys6-NH2, H des Asp28 Pro36, Pro37,

Pro38 [Trp(02)25] Exendi n-4(1-39)-NH2, 10H (Lys)6-des Pro36, Pro37, Pro38

[ Trp(02) 25, Asp28] Exendi n-4(1-39)- NFI28, "H Asn-(d u) 5-des Pro36, Pro37,

Pro38 [ Trp(02)25, Asp28] Exendin-4(1-39)-NH2, des Pro36, Pro37, Pro38
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Pro36, Pro37, ScJ:>r103 Trp(02) 25, Asp28] Exendi n-4(1-39)-(Lys)6-NH2,

15H- ( L)E%eéi-'rﬁé SBVEVE [ Vet (0) 14, Asp28] Exendi n-4(1-39)-Lys6- NH2, des

Met (0) 14 Asp28 Pro36, Pro37, Pro38 Exendin-4(1-39)-NH2, H(Lys)6-desPro36,
Pro37, Pro38 [ Met %0) 14, Asp28] Exendin-4(1-39)-NH2, H Asn-(d u)5-des Pro36,
Pr 037, Hareg@epnie (fo) @xempledn@iorbyeis dioimapes 20 yRpihalateds PpoReNesen37, Pro38
[ MeL(0).14, - i Q- T - P - - 1des Brp36, Pro37,
brode. [RRYiPETHac ue pSRFUES dnd iadalBy g S8 wedil RABLRET B35, or o3
Pro37, Ghapiér S0/EsuUch)adGonanciBdpirs eRdliittogihlL 39dpinl ZabhoMBhaddtiopst- des Pro36
[ Met (0) 14, Trp(02)25, Asp28] Exendin-4(1-39)-Lys6-NH2, H des Asp28 Pro36,
Pro37, WQ@@H‘%&%‘)%@D'W oPaiSpiNEldeNAPESsIBJ erifgressip: @99@‘)"@%@8 Pr o036,

Pro37, : : : L < =NH2, 25H Asn-(d u)5-des

Pr 036, Tgpog%%"'[‘gﬁ%%pg?’ y t?é%%?'”??%%%%?aﬁ%%] Exendi n- 4(1-39) - NH2, des

Pro36, Pro37, Pro38 [Met(0)14, Trp(02)25, Asp28]
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Pro37, |Ryo3sietMer (RIgHt hepaRh @2 )AultrA3e 8l ol EX@BEWBIgH Hepdlin of bYdorR=E:
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.

Pharmaceutically acceptable salts are for example acid addition salts and basic salts.
Acid addition salts are e.g. HCI or HBr salts. Basic salts are e.g. salts having a cation
selected from alkali or alkaline, e.g. Na+, or K+, or Ca2+, or an ammonium ion

20  N+(R1)(R2)(R3)(R4), wherein R1 to R4 independently of each other mean: hydrogen,
an optionally substituted C1-C6-alkyl group, an optionally substituted C2-C6-alkenyl
group, an optionally substituted C6-C10-aryl group, or an optionally substituted C6-C10-
heteroaryl group. Further examples of pharmaceutically acceptable salts are described
in "Remington's Pharmaceutical Sciences" 17. ed. Alfonso R. Gennaro (Ed.), Mark

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

Pharmaceutically acceptable solvates are for example hydrates.

30 Inthe following, a more detailed description of examples and embodiments of the drive

mechanism is given in conjunction with the appended figures.
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screw 5 is coupled to a drive feature of a lead screw nut 7 engaging the screw thread 6,
in order to guide a helical movement of the lead screw 5 with respect to the lead screw
nut 7. In further embodiments, the screw thread and the drive feature can be reversed
15  such that the lead screw is provided with discrete drive features and the lead screw nut
is provided with a helical screw thread. The lead screw nut 7 is rotationally locked to the

body 1.

The embodiment shown in FIG. 1 comprises a drive member 8, which can be operated
20 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
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
25 arranged parallel to the axis 4 of the device. The lead screw 5 may be disposed to enter

the drive member 8.

A removable 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.

30 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
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can be inserted. 30Wien the part 11 1s attached to the body 1, the | ead
screw Bhownbndughtl, thet eoupdingas achieved with the screw thread 18 of the drive member

8 and the flexible guide feature 15 of the lead screw 5. During the set operation, the
lead screw 5 must not be moved. Therefore, the engagement between the drive

15 member 8 and the lead screw 5 is temporarily released during the set operation. This
may be achieved by a deformation of the flexible guide feature 15 to override the screw
thread 18 of the drive member 8. In spite of the engagement between the drive member
8 and the lead screw 5, the drive member 8 can therefore be moved without being
rotated, while the lead screw 5 stays stationary with respect to the body. Overriding the

20 engagement between the drive member 8 and the lead screw 5 is facilitated by flexible
guide features 15, which can be bent towards the central axis 4. A rotation of the drive
member 8 with respect to the body 1 may be prevented by guide features 10, which
may be protruding elements of the body 1 engaging an axial groove in the outer surface
of the drive member 8, for instance.

25
After the drive member 8 has been moved a distance corresponding to the pitch of the
screw thread 18 of the drive member 8, the flexible guide feature 15 of the lead screw 5
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

30 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 5 rotate or move axially during setting, then the drive
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2012/ 04!5%%6R%é %B%HEH;{ HKké1&d screw nut 7. Therefore, the stop features do not

20 interfere with the relative motion of the lead screw 5 with respect to the lead screw nut 7

during the dispense operation.

The stop features may especially be provided by recesses of a helical groove forming
the screw thread 6 of the lead screw 5. The recesses can have contact faces arranged
25 transverse to the axis 4 and interrupting the smooth helix of the relevant sidewall of the
groove forming the screw thread 6. The contact faces may especially be flat portions,
essentially perpendicular to the axis 4 or at least having zero helix angle, but may
comprise a rake angle in the radial direction. A drive feature of the lead screw nut 7 may
be formed in such a manner that it enters the recesses and stops on the contact face.
30 When the drive feature of the lead screw nut 7 comes into contact with one of the flat
portions, the generally perpendicular orientation of the flat portion with respect to the

axis 4 causes the guidance of the helical movement of the lead screw 5 with respect to



menber 8 would very likely not correctly reengage with the | ead screw 5 and
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of the lead screw nut 7 has the shape of a truncated prism. A surface of the dispense

20 feature 19 is oblique to the axis 4 and faces a corresponding dispense stop feature 20
of the drive member 8, which is provided with a triangular recess matching the dispense
stop feature 19 of the lead screw nut 7. This shape of the dispense stop features 19, 20
is especially favourable, because both a rotation and a purely axial movement of the
drive member 8 are inhibited. The dispense stop features 19, 20 thus help to ensure

25 that accurate doses of the drug are dispensed with each device actuation. To achieve
accurate doses, it is essential that the axial and rotational position of the drive member
8 relative to the lead screw nut 7 is identical at the end of each dose delivery. The

geometry of the dispense stop features 19, 20 is designed to achieve this.

30 Inthe embodiment according to FIG. 2, the dispense stop features 19, 20 present the
shape of right-angled triangles, with the hypotenuse of each triangle arranged oblique to

the axis 4 and matching the helix angle of the internal thread 18 of the drive member 8,
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25 lead screw nut 7 engages the screw threads 6, 16 of the lead screw 5. Stop features 17
may be provided on one screw thread 6 or on both screw threads 6, 16. The pitch of the
screw threads 6, 16 can be adapted to the pitch of the thread 18 of the drive member 8
in order to provide a desired ratio of the speeds of advancement of the lead screw 5 and
the drive member 8.
30
The dispense stop features 19, 20 of the lead screw nut 7 and the drive member 8

improve the dose accuracy and prevent an incorrect dosage, which might occur



10f eatures 19, 20 matches the helix angle of the thread 18 of the drive
menber 8, this also ensures that the lead screw 5 will not be noved by the
drive nemerof/bkea the di spense stop features 19, 20 awrertipr2€@ntacs. Wen
the drive nenber 8 approaches its specified end position, the dispense stop
features 19, 20 force the novenent of ,the drive nenber 8 into a helix that
mat ches the helix of the thread 18, sd%that the move- 15 ment of the drive
menber 8 does not change the position of the |ead screw 5. The end of the
drug delivery is thus very precisely determ ned. FIG 2 shows an axi al
openi ndpechusé of mestiapicatplay f the device copwtinegtorAsytae dispense siepdeatsres gui de
featur whi.ch.may provide the rotational | ocki of, .t he .| ead screw nut
720" wiith 2P S e DI Top Gednnt soraharbaa Ishaarve SR eans
may be tRé eVarflgdetufihis Richifsed amd renbadigsdaldindbdrshty benetedsaey di stal end
of the lead screw 5. In this enbodinent the | ead screw 5 conprises a screw
thread 6 and a further screw thread 16, which are intertw ned and are
provided with separate entries ("two-start” thread). The 25 | ead screw nut
7 engages the screw threads 6, 16 of the lead screw 5. Stop features 17 may
be provided on one screw thread 6 or on both screw threads 6, 16. The pitch
of the screw threads 6, 16 can be adapted to the pitch of the thread 18 of
the drive nenber 8 in order to provide a desired ratio of the speeds of
advancenment of the |lead screw 5 and the drive nenber 8. 30 WO

2012/ 045794PCT/ EP2011/ 067418 - 14 - because of nechanical play of the

devi ce conponents. As the dispense stop features 19, 20 can be fornmed as
integral parts of the lead screw nut 7 and the drive nenber 8, the
manufacturing is facilitated and no additional conponents are necessary.
-15- Reference nunerals 1 body 52 distal end 3 proxinmal end



4 axis 5 lead screw 6 screw thread 107 | ead screw nut 8 drive nenber 9
button 10 guide feature
1512 cartwodge/ds9pi ston 14 bearing 15 flexi bl e gui de f eatrwreo11/0674146

di spense stop feature 2017 stop feature 18 screw thread 19 di spense stop
feature 20 di spense stop feature 21 g%de feature
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15
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25

Reference numerals

body

distal end
proximal end
axis

lead screw
screw thread
lead screw nut
drive member
button

guide feature

11 renovabl e and attachable part of the body

removable and attachable part of the body

cartridge

piston

bearing

flexible guide feature
dispense stop feature
stop feature

screw thread
dispense stop feature
dispense stop feature
guide feature

contact surface

end face



25 22 contact surface 23 end face WO 2012/045794PCT/ EP2011/ 067418 - 16-
Clains 1. Adrive nmechanismfor a drug delivery device, conprising:. a |ead
screw (5)woaolzasioscrew nut (7) and a drive nenber (8), palrirpp@dowisih an
axis 5(4) defining an axial direction and an opposite axial direction, a
coupling between the | ead screw (5) ang the |l ead screw nut (7) allowing a
hel i cal novenent of the | ead screw (5 With respect to the | ead screw nut
(7) at least in the axial direction, the |ead screw (5) being coupled with
the drive nenber (8), the coupling 10generating a helical novenment of the

| ead sdleimg5) with respect to the drive nenber (8) when the drive nenber
(8) is noved in the axial direction with respect to the |lead screw (5), and
t he coupling being overridden to prevent a helical novenent of the | ead

screw (19) Wéﬂéﬁ%@ﬁéﬁusﬁrﬁoﬁr%erdgldéﬁv@f@rd@,fceﬁ%bmm%m -he drive menber (8) is

noved in the opposite axial direction with respect to the | ead 15screw (5),
a di spense asleag sceaw (ﬁ)ea(lqar) sofewt het (7¢ andscdrive memier)(8), aaigned wlirsae asie

f f the dr di. s f 19,
50,5 nt o adf) 46 Bniial el fol Bt A Seste i A RBAOST Thelherrea o ¢
nmovenent ofy é&.ﬁ)llhg%t\ﬁéé@‘mé @bd"mf?é\/vt(g)ealﬁtﬂ S| caBgesw 20€ ?7 @rWﬁ’@‘éh’%‘flCél

specified end posrtion.
movement of the lead screw (5) with respect to the lead screw nut (7) at least in

the axial direction,
—  the lead screw (5) being coupled with the drive member (8), the coupling
10 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
drive member (8) is moved in the opposite axial direction with respect to the lead
15 screw (9),
- a dispense stop feature (19) of the lead screw nut (7), and
- a dispense stop feature (20) of the drive member (8),
—  the dispense stop features (19, 20) interacting and thereby preventing the
generation of the helical movement of the lead screw (5) when the drive member

20 (8) approaches a specified end position.

2. The drive mechanism according to claim 1, wherein
the dispense stop features (19, 20) have corresponding contact surfaces (22),
which are oblique to the axis (4).
25
3.  The drive mechanism according to claim 1 or 2, wherein
the dispense stop features (19 ,20) have corresponding end faces (23), which
inhibit a rotation of the drive member (8) with respect to the lead screw nut (7) at
least in one direction.
30



2. The drive mechanismaccording to claim1, wherein the di spense stop
features (19, 20) have correspondi ng contact surfaces (22), which are

obl i que twothe/azrios (4). 25 3. The drive mechani sm accowrdirmp2619/06i4a8 m 1 or
2, wherein the dispense stop features (19 ,20) have correspondi ng end faces
(23), which inhibit a rotation of the grive menber (8) with respect to the
| ead screw nut (7) at least in one ditéction. WD

2012/ 045794PCT/ EP2011/ 067418 - 17- The drive nechani sm according to one
of claims 1 to 3, wherein the dispense stop feature (19) of the |l ead screw
nut (7. hadhethdsivetrapeharfisa gocosaingito Dnerwataémﬂrﬁos’inwhefeirdri ve nmechani sm

di f he di fe 19,
265 oo 82 150 83BeBke L) ol or MBS e BEnch AT RRS S SRBRE BEE Wi (1
hel i cal nowei®tattavprignt he same pitch as the helical novenment of the |ead

screw (5) with respect to the drive nenber (8). The drive nechani sm
according to one of clains 1 to 5, further conprising: a flexible guide

Feabur s L0k Hiheb AR Bl 1o B8 o RS 0 ) Of the orive

er (8), Phe coupling of ad sCrew drive nmenber (8)

bei ng provirkedispgnsdistopl fextres (1311209 duidd theedrivibeatgrqBn@ith hesisswt eavtenr ead
(18), and the screw thread %‘18 havi ng the sane pitch as the hel | cal

movenent ofSahECrPWAMtLLL BV gbca}mwmé@wr&thﬂf@m Pieh pedbrPe(ied].

movement of the lead screw (5) with respect to the drive member (8).

10 6. The drive mechanism according to one of claims 1 to 5, further comprising:
a flexible guide feature (15) of the lead screw (5), and
a screw thread (18) of the drive member (8),
the coupling of the lead screw (5) with the drive member (8) being provided by the
flexible guide feature (15) engaging the screw thread (18), and
15 the screw thread (18) having the same pitch as the helical movement of the lead

screw (5) with respect to the drive member (8).

7. The drive mechanism according to one of claims 1 to 6, further comprising:
stop features (17) of the lead screw (5),
20 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

lead screw (5).

8.  The drive mechanism according to one of claims 1 to 7, wherein

25 the drive member (8) and the lead screw nut (7) are rotationally locked.

9. The drive mechanism according to one of claims 1 to 8, wherein
the dispense stop feature (19) of the lead screw nut (7) is formed as an integral
part of the lead screw nut (7), and
30 the dispense stop feature (20) of the drive member (8) is formed as an integral

part of the drive member (8).



The drive nechani smaccording to one of clains 1 to 6, further conprising:
stop features (17) of the |lead screw (5), the stop features (17) inhibiting
t he hel i omb 20mvaseat of the | ead screw (5) when the drivermeodanc(43d is
noved in the opposite axial direction with respect to the |lead screw (5).
The drive nechani sm according to one ?é claims 1 to 7, wherein the drive
menber (8) and the |lead screw nut (7) 'are rotationally |ocked. The drive
mechani sm according to one of clainms 1 to 8, wherein the di spense stop
feature (19) of the lead screw nut (7) is formed as an integral part of the
| ead sdewAndrnug(dBlivegyndevitss adinypresings st op feature (20) of the drive nenber

8) is f . i nt | part of t dri nb 8. W
(20)12; 3%35%@@%@@%&6%@@@%%”%@.e Oqzlﬂ%\éfﬁjenﬁi % y( d)evi ce, conprising:
drive / . . .
2 G stal e (T ESRIS B2 Bha's ScTmh &t ) BAEh e 3pBked Bpaliev! N0
di rection af thendireotion ¢fahe axis (4).
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