WD 2011/ 073302PCT/ EP2010/ 069863 1 Descri pti on DOSE SETTI NG MECHANI SM W TH
MAXI MUM DOSE LI M TI NG ELEMENT The present invention concerns a dose setting
mechani svbaeo1idrsg2del i very devi ces. I n the manuf act ur e pofi/Ereaio®©s938s
devices there are often advantages in pnoducing a famly of products based
on a common device platform For exanple, sinplification of manufacturing
processes or reductions in cost of goods are such advantages. 15 A common
means of di spensing an injectable nedicinal product is a drug delivery
devi ce having a variable dose injection neans. \Wen such a drug delivery
device platformis to be used for a nunber of injectable nedicinal

product pesthigtigiesi gned maxi num dose of the platform device may not be
appropriate for each of the drugs to be delivered. One exanple may be | ong
acting insulin and short acting insulin, which is 20 described below. In
the state of the art neans for limting the maxi num dose of a drug delivery
devite are known. US 5,514,097 discloses a self adm nistered injection pen
appar at us, wher®®Fh FTdo%e MEFMNFHY SESA/EMPY IOGHPH MATING ELHEYE knob stop
assenbly consisting of two distinct 25structures. In one enbodi nent, the
dose Iimting sleeve is a tubular structure having open ends on both sides.
One of the two distinct structures is positioned within the one open end.
This structure includes a set of grooves and the dose limting sleeve

t ubul ar The puesanténventiondmsicarrsed dose satting. métrarssinsoodiruyy delivesy devicesi | s
rotationally couple the one of the two structures and the dose limting
sl eeve tubul ar structure so that the one of the 30two structures and the
dose || I irenaflieKfe df BdiEinal 48ty ef@ bl BribP9aLARBed fIepfRRRI] &1 LI NG
sleeve according to US 5,514,097 can be selectively engage by the user
(i.e. afdamaijyl ofrwadecqsrba‘seds:rmaabrrumomdevlcasplatqum iFenexanpie,ydimgliicativecifal
tooI to_adj gs% the relativ ﬁ%f E of ths sl.eeve so a% to _set the

pr edet el A& A1 BF%°9§§?S Br FrquctiofipibBast &S H9865 B PSR GRU7 088883 2 The
princi pal assenbly of a drug delivery device and its drive nechanismare
disclosed in the patent EP 1 603 611 Bl of the present applicant, to which
r ef B enbecanameadeeans of dispersing éndnjestabipmegliciealipredyctde @i dreg defiverye
generic ] 0, f or mal
med car EVES KBYRF Butife oSk BRA Rlech, AT ERL N3 BRI GOt uBOkE .o

requi r epkoigemps @ bsiused féuoa nSitriber &f iijectableviaediciiel pesducts ithe diegighes must be
robust 1 n construction, easy to use both in terns of the nani ?ul ation of
t he par F?Xﬁﬁﬁnlﬁftﬁ?r%tBﬁdl'@i{?rﬁyd%V'ﬁ%{n?é’nrﬂOtcﬁe apRroppatesior sAch phthedrugsde of

those paLiRilisred e’ @ample may be long acting insulin and short acting insulin, which is

20 described below.

In the state of the art means for limiting the maximum dose of a drug delivery device are
known. US 5,514,097 discloses a self administered injection pen apparatus, wherein a
dose-limiting sleeve is coupled to a dose knob stop assembly consisting of two distinct
25 structures. In one embodiment, the dose limiting sleeve is a tubular structure having
open ends on both sides. One of the two distinct structures is positioned within the one
open end. This structure includes a set of grooves and the dose limiting sleeve tubular
structure includes a set of rails. The sets of grooves and rails rotationally couple the one
of the two structures and the dose limiting sleeve tubular structure so that the one of the
30 two structures and the dose limiting sleeve tubular structure rotate together. The dose
limiting sleeve according to US 5,514,097 can be selectively engaged by the user (i.e. a
healthcare professional as well as a patient) applying a special tool to adjust the relative

position of this sleeve so as to set the predetermined and pre-set limit.



10i nstance di abetes, many users wll be physically infirmand may al so have
I npaired vision. Therefore, one significant drawback of the |imting neans
in the stwbDeonfo78lve art is the possibility that the patipemtErbinmedsts can
alter the maxi mum dose wi t hout supervispon of a 15heal thcare professional.
This may |l ead to an overdose of the drug to be delivered due to faulty
operation. Another drawback can be identified in the conpl ex technique of

t he |i mlhemgineipahessemblyeofst diug asflivenederice apd its eiyeesectiprusrorare fdisaiosasl umm
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obt ai n qrigricedig. | ength, i.e. to vary the nmaxi num dose di spensed fromthe

respective device. Such a construction does not contribute to a
sinplification of manufacturing processes or reductions in cost of goods.
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(i nj ect ithodeformea) miedidae traipdhd, ii @d pafiérets pbenies nidowe vere thebeawilaphkstaheese been
overcone by the present invention, which 30is a sinple neans for limting
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i nvention a device i's provide ow ng fo e maxi mum dose of a drug
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' t ich is th ' d limti device. Furth ,
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dose seykighg nechani sm having a maxi num dose limting sleeve, is an
extrenely sinple conponent, which does not require any special surface
finishing, such as printing or the |like, and which does not require

conplic reclse. as I 5 rt.j.cul a t i 2chani sm
for a dﬁ‘hg%é(gr{el §8§f|g{g@c?agﬁ%?€w§?%kv¢ﬂtg§qnﬁ|{||%J n%ans m%’é %ta%g o% Waqat[tr?s Hﬁae
possibility that the patient himself can alter the maximum dose without supervision of a
15 healthcare professional. This may lead to an overdose of the drug to be delivered due to

faulty operation.

Another drawback can be identified in the complex technique of the limiting means in
the state of the art. As becomes apparent from column 20, lines 30 to 32, of

20 US 5,514,097, two distinct structures are used together with a dose limiting sleeve and
a number of grooves and rails to obtain a variable length, i.e. to vary the maximum dose
dispensed from the respective device. Such a construction does not contribute to a
simplification of manufacturing processes or reductions in cost of goods.

25 ltis an object of the present invention to provide an improved dose setting mechanism
allowing for the maximum dose of an drug delivery device (injection device) to be

modified.

The above-mentioned drawbacks have been overcome by the present invention, which
30 is a simple means for limiting in advance the maximum dose that a user can set with a
drug delivery device having variable dose function. In other words, according to the
present invention a device is provided allowing for the maximum dose of a drug delivery
device to be modified with the optional addition of only one single component which is

the maximum dose limiting device. Furthermore, this one single change component, i.e.



conprising first maxi num dose stop features on a first conponent part of
the drug delivery device and correspondi ng second naxi mum dose stop

f eat ur es wo 28113830d conponent part of the drug deliver ycamreeio/ocmiss h t he
first and second nmaxi num dose stop feat@res being designed to limt a

rel ati ve novenent between the first and second 10conponent parts. Further,
a maxi numdose limting device is provided interposed on the first
conponeAatdosarsetting meshanism havisg aanaxisutodosadixiiingsieeve, istanpexteemnelyes and
having mating features on a first end fitting.to the first maxi pum dose
Crop TeatieLoliaEabEth Bogp NBL e it SO ot (TR T gt he
first npxhtRgoOPREiket aRd vaath BB8s ndbRIRIirerPhplicatdteonprecisenasteseply i m ting
device Is a maxi numdose |linmting sleeve, conprising a tubular body with an
essentially cylindrical cross-section having open ends on opposite sides in
the g ub axi s, . W i - LF Qv - one open
end %f wgérgggl;??’f? %%aaéﬁﬁg?ﬁ%%ﬁs@%@rﬁéﬁwﬁag@&ﬁg@ \glﬁgﬁ gg?(lg}lrléés]&of t he drug

del i ver gomhevising, firgte axinium tdos erstgy fesausisam & dedtwoespdreinbgartraitheldclgon t he
ot her open end of the 20body replicating the first maxi mum dose sto
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the drug delivery device. Mreover, the outer dianeter of the maxi num dose
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di aneter of the first maxi mum dose stop features of the drug delivery
device, preferably between 80 %to 99% of the outer dianeter of the first
max|unPerfeeatdy.dpe meatinuas dese timding deyieris & Braxiraei dese yaitinpaigema, y
prefera : 9 : - : : 0 e
but et abanEnSaat Lkl At Bt R ST e A R gt flene
devi ce. oRopbesitdbidestiméend riivgldr axis, tvith thexinatimg texterdsi bgitg peovidetor tedher
the angul ar location 5 of said replica 'St%&jf eatures with respect to the

second RBRM ROMAI YR DL fttingdp b drgmaraiumdrae MaRiesturpaf fitgduorslver e
desi gneg?ﬁﬁéoir% R&thtRe %e@rc%i%? Resturddesding Provided 66 tﬂé’_%%éfgidé‘ﬁ-er{@%ﬁhﬁ
preferably, the maxi num'dose stopping torgue I's transmtted through the
max20runbddy ecplicating te ﬁnsge\ae(imu nemSQ/stbp feateirés ostheri e enysieviten p
Featur esl“hg}ceir%nﬁe%&%gdf%lam/r%g%e%ﬁglacgdsit%)n of the maximum dose limiting sleeve both

in rotation and translation directions with respect to the drug delivery device, wherein

the maximum dose limiting sleeve is designed with an interference fit to the diameter of
the first component part of the drug delivery device.
25
The inner diameter of the maximum dose limiting sleeve may be designed with an
interference fit to the outer diameter of the first component part of the drug delivery
device. Moreover, the outer diameter of the maximum dose limiting sleeve may be the
same as the outer diameter of the first maximum dose stop features of the drug delivery
30 device. Alternatively, the outer diameter of the maximum dose limiting sleeve may be
less as the outer diameter of the first maximum dose stop features of the drug delivery
device, preferably between 80 % to 99% of the outer diameter of the first maximum

dose stop features of the drug delivery device, particularly preferably between 90 % and



In addition to the above, a drug delivery device is provided, which
conpri ses a housing, a dose setting nechani smas descri bed above, a drive
mechani srwonelmdsing a spindle and interacting wth sai dpdogr26i6006986%)
mechani sm at | east during setting of a dose, and a cartridge filled with a
drug and attachable to said housing and/or said drive 15 mechanism In
contrast to the state of the art, where the maxi num dose stop can be

al t er ed9byk ef theeoutendianeter pathieirst maxinmieadasecsiop featofessefi tbagrug detivery
maxi num,dose is factory-preset by inserting the nmaxi numdose limting

sl eeve 8?'Pﬁe present invention while assenbling 20 the drug delivery
devi ce, so that no manipul ati on of the maxi nrum dose can be done. The
present invention further refers to a drug delivery device conprising a

dose sePffPfﬁ@ab%dhaﬁ@@QﬂT of e a@m@@tdqaﬁdmﬁag&iﬁ@m auher ihei aigular location
fir ﬂ?c% t8b‘?8ath?€§ Mtﬁ?e%c@té iHebedMID Qﬁlmnqrﬁgfsc%es t%ﬁ?%ﬁur%
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second pexi num dose stop features bei ngéldem gned to limt a relative
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bet ween sal Irst and second nmaXi num dose eatures and

f eat ur efeatures dfithe drendeliviery degiceo said first maxi num dose stop features
andledepl ica stop features on a second end replicating said first maxi num
dose’stop features. WO 2011/073302PCT/ EP2010/069863 5 In this drug
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dose limting sleeve, conprising l'ar body with an essentially

cyl i ndr eIsecedsg @@chamﬁﬁha&dﬁgcrmﬁ@#ﬁ@\@s acdﬂ\/@gpegharesm inelsding a Beindlgoul ar

bocy 1 1 E0 SRl ol Pt BB R B PA R AR LR REF BB BB e S,

devi ce, aajadtndge filletMwiith & aruly a8 bttaensie ko Eart o Rnd ahdver BaRMdréled on the
ot her open end of said body replicating said first nmaxi num dose stop

f eatur eBneshanigmy drug delivery device, said mating features defining a
position of said maxi mum dose limting sleeve 10both in rotation and
translation directions with respect to said drug delivery device,

In contrast to the state of the art, where the maximum dose stop can be altered by

either the user/patient or a healthcare professional, the maximum dose is factory-preset
by inserting the maximum dose limiting sleeve of the present invention while assembling

20 the drug delivery device, so that no manipulation of the maximum dose can be done.

The present invention further refers to a drug delivery device comprising a dose
setting mechanism, the dose setting mechanism comprising

first maximum dose stop features on a first component part of said drug

25 delivery device,

corresponding second maximum dose stop features on a second component
part of said drug delivery device, with the first and second maximum dose stop
features being designed to limit a relative rotational movement between said first and
second component parts,

30 a maximum dose limiting device interposed on said first component part
between said first and second maximum dose stop features and having mating
features on a first end fitting to said first maximum dose stop features and replica
stop features on a second end replicating said first maximum dose stop features.



sai d maxi mum dose limting sleeve being designed with an interference fit
to the dianmeter of said first conponent part of said drug delivery device.
In this dwogod@l7sasery device the inner dianeter of sai dpoasPrUNIOGCH3sE
limting sleeve 15may be designed with gn interference fit to the outer

di aneter of the first conponent part of said drug delivery device. The
outer dianeter of said maxinumdose limting sleeve nay be the sane as the
out er dimrtbisedrug delivery idevicermaitrumadiossnsdope fliattinge devices arefetahly is a
del i veryq device, T sai d .maxi mum dose limting sleeve and/or the
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desi gned according to a predefined, dPeysP%qed limted dose val ue.g en the

repl i caOBtOppoBEasifessindhe tuhulgbAxiset with the second conponent part, a
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ose limting sleeve directly T0 sai I'rst maxi num dose stop Teatures of
sai d dr figindetoi sedd Yirstemaxienunt iesergigp fedturey gf skeididzeg aletioedi deyit®, drite

present inventjon prefer abl%}furt her conprises a housi gﬁ a drive nechanism
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conpound hasggidlkaRmilRl dosa Qmitir@_stéév%f’Q%“g@d@élgﬁ@d with anPRRrf&nca fit to
proteine, a polysaccharide, a vactine, a , a RNA, a antibody, an enzyne,

an ant i thedgiametaooheaid fost eempbngoinpat ebsadedrugrdeliverkdaviseof t he
above- nenti oned pharnaceutically active conpound, 10 wherein in a further
enbodi ment the pharmaceutically active conpound is useful for the treatnent

and/ or By 8 \draes ioelioérydli@nes eRe Mehér didtnerer 6PBRIM BRKIANH @6S®AhirRfs\iel/B
di abetes nellitus such as diabetic reti nogat hy, thronboenbolism disorders

sucth asMayehe designed wilh mohitsrfeneneaibdarbeiaiier diametet of drafistspmapeent
(ACS), i - i i ction, cancer, macul ar degenerati on,
infla ?ﬁod;,%’ahd;gﬂgéglr'@qg%&ﬂéeef osclerosis and/or rheumatoid arthritis,
wherein in a further enbodi nent the pharmaceutically active conpound
conprises at |east one peptide for the treatpent and/or ée(s)%?\%l axi s of
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pharmaceutically active conmpound conprises at [east one human iIn In or a
hunzh i nsul in anal ogue or derivative, glucagon-like peptide (GP-1) or an
anal ogug, of deri Vﬁti.ve t her eo -3 or_ exed]
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replica stop features with respect to said second maximum dose stop features of said
maximum dose limiting sleeve may be designed according to a predefined, desired
limited dose value.

25
When the replica stop features are in contact with the second component part, a
maximum dose stopping torque is preferably transmitted through said maximum dose
limiting sleeve directly to said first maximum dose stop features of said drug delivery
device.

30
The drug delivery device according to the present invention preferably further
comprises a housing, a drive mechanism including a spindle and interacting with said
dose setting mechanism at least during setting of a dose, and a cartridge filled with a
drug and attachable to said housing and/or said drive mechanism.



I nsul i n anal ogues are for exanple G y(A21), Arg(B31l), Arg(B32) hunman
insulin; Lys(B3), @ u(B29) human insulin; Lys(B28), Pro(B29) human insulin;
Asp(B28) wormen/d7s@el i n; human insulin, wherein proline iPOTEPDI06936828 i s
repl aced by Asp, Lys, Leu, Val or Ala agd wherein in position B29 Lys may
be replaced by Pro; Al a(B26) human insulin; 30Des(B28-B30) human insulin;
Des(B27) human insulin and Des(B30) human insulin. Insulin derivates are
for exanple B29-N-nyri st oyl -des(B30) hunman insulin; B29-N

pal m t oy| - des(B3 hunan insulin; B29-N-nyristoyl human insulin; .
20" N pA R (O e SenyaPy i REsifaBY sDrn e bmraoe idrrmHaiPny,
B28- N- pabmiatring at 16k 884 bhar336E RIch(FBMOcHPP8aRd,”7 LysB28ProB29 human

i nsulin; B30-N-myristoyl-ThrB29LysB30 hunman i nsulin; B30- Npal m toyl -

Thr B29LysB30 human insulin; B29-N-(N-pal mtoyl-Y-glutanyl)-des(B30) hunan

I nSu i ”;ngr?egh Nh(&li% AR k’t%?{%&@%@ﬂ&%(?&% Qbﬁgﬁguﬁ@%si 8' molecular

B29-N- ( oxyhept adecanoy aman’i nsuln

B29- N- ( wetght higx ythe p0O@ deg aimalydr) is S piesptide Na Wroteindsxe malysaéchanides xavateingpans
Exendi n-%B% a peptide of the sequence _ _

H Hi s- GPNAs & RYAs-araptipsy. ARy ersamen paliashy & jarmgne Rpa0 @ligoeyeleeiide. Qra- v
| - Ar g- = - 5 5 seHz > = - - 2 - -3 y-Al a-Pro- Pro-

Pr o- ser TR M Rh0ve ARy PR A Y EbORf . et from the

following |ist of conpounds: H (Lys) 4-des Pro36, des Pro37

Exendi n-4(1-39)-NH2, H 5- Pro36, des Pro37 Exendi n-4(.1-39)-NH

Tsdlh PRESESTD AL RS BRDAIR - Be ProgRacey sy by cpBer ek dn SRl (3 s

des Pr ofgaihei( Bhdrr RopRdaxExendisnded- ARlinelay BsoBhcdidri BiddoialbBoRRA2S]
Exendi n-4(1-39), des Pro36 [Trp(02)25, Asp28] Exendin-4(1-39), 20 des Pro36

[ Tr p( 02y 2betass oraliiag] SLE)heﬂaidiaBQliG 3elinophiky Piruad bpretiCism4 diFopd@rs) ush as

AsD28] Bagh gl 4 LiBbonafP BRSBTS dedud BISRAS SyrRSASPGRYS), angina
myocardial infarction, cancer, macular degeneration, inflammation, hay fever,

15 atherosclerosis and/or rheumatoid arthritis,

wherein in a further embodiment the pharmaceutically active compound comprises at
least one peptide for the treatment and/or prophylaxis of diabetes mellitus or
complications associated with diabetes mellitus such as diabetic retinopathy,

20
wherein in a further embodiment the pharmaceutically active compound comprises at
least one human insulin or a human insulin analogue or derivative, glucagon-like
peptide (GLP-1) or an analogue or derivative thereof, or exedin-3 or exedin-4 or an
analogue or derivative of exedin-3 or exedin-4.

25
Insulin analogues are for example Gly(A21), Arg(B31), Arg(B32) human insulin; Lys(B3),
Glu(B29) human insulin; Lys(B28), Pro(B29) human insulin; Asp(B28) human insulin;
human insulin, wherein proline in position B28 is replaced by Asp, Lys, Leu, Val or Ala
and wherein in position B29 Lys may be replaced by Pro; Ala(B26) human insulin;

30 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-



des Pro36 [ Asp28] Exendi n-4(1-39), 25des Pro36 [lsoAsp28] Exendin-4(1-39),
des Pro36 [Met(0)14, Asp28] Exendin-4(1-39), des Pro36 [Met(0)14, |soAsp28]
Exendi n- ®-288)a73sbes Pro36 [ Trp(02)25, Asp28] Exendi n- 4pt189r01006865r 036

[ Trp(02) 25, 1s0Asp28] Exendin-4(1-39), 30 des Pro36 [Met(0)14 Trp(02) 25,
Asp28] Exendin-4(1-39), des Pro36 [Met(0)14 Trp(02)25, |soAsp28]

Exendi n-4(1-39), wherein the group -Lys6-NH2 nay be bound to the C-term nus
of the ExeBBRroB2@ehumani ineylin; vﬁB@MmymEthth?Mﬁ@/ DE9863ingulir; BA0-N-

Exendi n-4 d r eguence 0.

Exendi neapitoyy 2ok q . O S Rellih 6 EAPRAER BB AR W) 2es B30 o,
SH-( Lysh@rr@ﬁs if3uiRb,B2Y- &B@J lihvorR8ly1-Exgoeiniy Lds@®30) Nrizmaht isdtin GBIORYS-
Pro36, Pro37, Pr o038 [ As Exendi n-4(1-39)-NH2, des Pro36, Pro37, Pro38

[ Asp28] C@b@mhepta(igcmyi)t@@%ﬁéob\mmam s eartsieBZBrM@ -CanpgRyhentedesgnoyl)
9%8] h@] ghé'ul (1-39)-(Lys)6-NH2, H Asn-(d u)5-des Pro36, Pro37, Pro38
(1-39)-(Lys)6-NH2, 10H (Lys)6-des Pro36 [Trp(02)25, Asp28]
Exendl n-4(1-39)-Lys6- NH2,

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.

10
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,
H-(Lys)5-des Pro36, des Pro37 Exendin-4(1-39)-NH2,
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),
des Pro36 [Trp(02)25, Asp28] Exendin-4(1-39),
20 des Pro36 [Trp(02)25, 1soAsp28] 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); or

des Pro36 [Asp28] Exendin-4(1-39),
25 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),
30 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;



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,
H Asn- (Awb2e0ag33eeo036, Pro37, Pro38 [Trp(02)25, Asp28] PCT/EP2010/069863
Exendi n-4(1-39)-NH2, des Pro36, Pro37, Bro38 [Trp(02)25, Asp28]

Exendi n-4(1-39)-(Lys) 6-NH2, 15H (Lys)6-des Pro36, Pro37, Pro38 [Trp(02)25,
Asp28] Exendin-4(1-39)-(Lys)6-NH2, H Asn-(d u)5-des Pro36, Pro37, Pro38

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

[ Met (0) 14 endi 39 s6- NH2 des Met (0) 14 Asp28 Pro36,
Pro37, 8%?%951?6%%(&“%%’%%5”#{‘@s)6 desPro36, Pro37, Pro38

[ Vet (0) L a&a; PE@:%\?&%Z&Q E—xaaam r39’-)q_ KNH@G u) 5- des Pro36, Pro37,
Pro38 [ Me endi n- des Pro36, Pro37, Pro38

[ Met (0) 9as A&@BQ@FO E(q3®5&r(OLW§X%39JHNH2+ (Lys) 6-des Pro36, Pro37,

Pro [ ] H Asn-(d u)5 des Pro36,
Pro He%g ﬁ@?f’gﬁ% P'ﬁg’g% ‘9@ %)” ﬁby%f'\'f[ézys)a NH2, H- Lys6-des Pro36
[ Vet (0) H:I4Asﬁ'-l(©(d)5dé§Prd%ﬁ&mExlénw&[MbIS]SB))ewﬁ& Ni3R)- Nt des” Asp28 Pr o036,
Pro37, Pro38 14, Tr 022325] Exendi n-4(1-39)-NH2, H (Lys)6-des Pro36,
orosr B BEoRAItOa) 1o R AeRRE ke bl HOJS LY PBINEL Ash ( G ) 5. des Pr 036,

Pro37, Bt p( ) H2, des
o0 BTN I BRdn daagBiefinngy Lyt
Exendi nH4A4R-88)u) bides) BroRBR PraBTHHRro§8 [ Aspizs] El?neoﬂﬁn, -4 @r33)7(LyB)@BIBIZ, Met (0) 14,
2) 25 H u) 5-des Pro36,
Pr oé(g é (}y@fﬁfzé@% Ftﬁ‘?ﬁﬁ é@% %%Zﬁéllﬁ%%'fdﬁ 'E'?léﬁéﬁgy'ﬂ?g '@% (Lys) 6- NH2; WD
2011/ 07 B3@ePhdh ﬁ?@éﬁ% %8@63%33 [Wp(@Z%QHPES%éHdlﬁaIZH-)BWt able salt or
sol vate of any one of the afore-nmentioned Exedi n-4 derivati ve.
H-(Lys)6-des Pro36, Pr037 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,

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

H-(Lys)6-desPro36, Pro37, Pro38 [Met(O)14, Asp28] Exendin-4(1-39)-NH2,

20  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(O)14, Asp28] Exendin-4(1-39)-(Lys)6-NH2,
H-Asn-(Glu)5 des Pro36, Pro37, Pro38 [Met(O)14, Asp28] Exendin-4(1-39)-(Lys)6-NH2,
H-Lys6-des Pro36 [Met(O)14, Trp(02)25, Asp28] Exendin-4(1-39)-Lys6-NH2,

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

30 H-(Lys)6-des Pro36, Pro37, Pro38 [Met(O)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(1-39)-
(Lys)6-NH2;



Hor nones are for exanpl e hypophysis hornones or hypot hal anus hornones or 5
regul atory active peptides and their antagonists as listed in Rote Liste,
ed. 2008,wGChapts3020, such as Gonadotropi ne (Follitropi rCTIEPRO10P69IB63

Chori ongonadot ropi n, Menotropin), Sonmatgopi ne (Sonmatropin), Desnopressin,
Terlipressin, Gonadorelin, Triptorelin, Leuprorelin, Buserelin, Nafarelin,
Coserelin. 10A polysaccharide is for exanple a glucosam nogl ycane, a

hyal ur of @ abaﬂmaeeut@by iacceptabtavsati| @rc adlxatenef giny b afi theoafosermentiocaetow
nol ecul gr weugﬁt ﬁ)arl n or a derivative thereof, or a sul phated, e.g. a
pol y-su 6ﬁg'{] BY V5§t the above- nenti oned pol ysaccharl des, and/or a

phar maceutically acceptable salt thereof. An exanple of a phar maceutical |y
acceptabl e salt of a pol y-sul phated | ow nol ecul ar wei ght heparin is
15enoxab'@fmﬁ%%d«’rlr@meTPrﬂaqaﬁﬁ&%u'ﬂymhy)*‘»lsaé‘@é@i)aﬁ%; eOis q1ypothalamps r hestaeRsse Qici d

sl o, ABAGEE b 6L oIRGB,

salts. S ar'e

al kal i n€hapteg. F8a+such &g, GUnaG@&delner (Rollicopdni Lotropin, @Boriongonadotropin,
N+(R1) (R2) (R3)(R4), wherein RL to R4 mdegendentl y of each other nean:
hydr ogeMENRHOBRY)i ﬁemagroewsst(ﬁpmaé@p@ dgeenRpIesginou ) erlre it i &ch&prehn

substi “I*Flﬁﬂ)rg% %uﬁhﬁﬁy B é?HIrih t@ﬁagm %&bhd isubstituted C6-Cl0-aryl

group, or an optioha stitu eteroaryl group. Further
exanpl es of pharnmaceuti cal ly accept able salts are described in "Rem ngton's
Pha utlc Ci nce 17. fonso. R  CGenn

25P rﬁ%ﬁﬁ?ﬁﬁﬂﬁ? s‘%Wp a%oéa'R'”091368%‘eaﬁﬁ"ﬁ“@%i@;x%?'ﬂp@&]%’%f‘ a
Phar ”BC%W hedbcdige b\léﬁ?jrﬂ%pa'? haér’”ﬁﬁ QU W'MOI@%@%P"V@&{;I% ﬁ@d)é(rﬂf{ Bp aadi@mfa(?ﬁ/e
exanpl e hydrates. 30I'n the followng, the invention W ll be described by
way of hesel, esr aad Stmfwted,nge go ah@om sulpbatedFifgime Oisrﬂme\sabowmfﬁphed

pnows BOYERKARES, Bl R Rt IRl GROLRF sali B AR Sarmie"bPH" ©
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 In the following, the invention will be described by way of examples and referring to the

Figures.

Figure 1 shows a schematic view of a drug delivery device,



Figure 1 having applied the maxi nrum dose limting device, Figure 3shows a
schematic drawi ng of a maxi num dose limting sleeve, 5Figure 4shows

schemrat i cabl2y1vdigsopat i ng of the maxi mum dose |inmting slpeewra@odedsbe second
conponent part, Figure 5shows schematici(vi ews applyi ng maxi mum dose
limting sleeves with different |lengths. 10Hereinafter, the features of the
present invention are described with reference to the drug delivery device
di scl osed i nFgara 2603 fowsa sehemagic yiays e obippldrogdelivedytdayigghoft he present

invention is described-with reference tq this.specific,dru el.ivery
devi ce, the dose settiﬁ'&uﬁgﬁgxl@ﬂgé?dgge% 'WHHBP%S? Bmg{rﬁ;e&ewgﬁ,i abl e dose

injection 15dRur§8s, VW bRenamatidrwipgeofismiakifhimdidse IRnisihgl | ar nmanner .
In other words, it nmay equally be applied to any drug delivery device where

t he maxi num dose stop $/€e¥dternined by features of two separate components

TOVigIg tover gy pOR anoligle S RKLAG FERIAR, SO AR IR EUn dose 1 5

reached. This>could app ationa novi ng conponents, e.g. in a
di al abl e vari abl e dosdimiing steevexaral the $ecavel donmgone?® paetpponents, e.g. in a
pul | -push fixed dose pen. Furthernore, the present invention is described
wi th respect Fi98@1PsposHVES SENRINALG Views,2RRYING B3RXIHUM deseipitindabl e al so
for reusable drug deli i drug delivery device discl osed
in EP 1 603 611 BI, { rBEYedmth i oreh e h s 1 eknown as & he 80 uni
stop) is achieved by contact between protrusions 1 (i.e. maxinmm dose stop

f | ded t h t f f.a d di al sl 2 | ati

e hePR SR R e BB P e bertV BR L SePe E00 B
dose st gp,d GajverElees lokatbsdd ihhep Bt 6 pHBRaenObréscHRBBBRGIHL. Part 4 (e.g.
thread insert). This is shown in Figure 1. Corresponding protrusions (i.e.

maxi mum dose stop features) are 30al so present on the opposite sides of the
first a eco n ts 4. Th i . ismaccordi ng
o e BuBgA S RBRCROofS Suberfen I ROERSEL0 IR sFBERE BRATUARGH
opt i onabkyicéethiergdsedastindinidetanrae Mlyybedhpplitabl tedothel Vaeddie do%k tgebliort he
generic kind. As can be taken from Figure 2 this additional conponent is
15  devices, where the maximum dose is limited in a similar manner. In other words, it may
equally be applied to any drug delivery device where the maximum dose stop is
determined by features of two separate components moving towards one another and
making contact when the maximum dose is reached. This could apply both to
rotationally moving components, e.g. in a dialable variable dose pen, or axially travelling
20 components, e.g. in a pull-push fixed dose pen. Furthermore, the present invention is
described with respect to disposable drug delivery devices, but is applicable also for

reusable drug delivery devices.

In the drug delivery device disclosed in EP 1 603 611 B1, the maximum dose stop (also
25 known as the 80 unit stop) is achieved by contact between protrusions 1 (i.e. maximum
dose stop feature) moulded on the outer surface of a dose dial sleeve 2 (correlating to
the first component part) and corresponding protrusions 3 (i.e. maximum dose stop
feature) moulded on the inner surface of a component part 4 (e.g. thread insert). This is
shown in Figure 1. Corresponding protrusions (i.e. maximum dose stop features) are

30 also present on the opposite sides of the first and second component parts 2, 4.

The dose setting mechanism according to the present invention comprises an additional
component 5 that may optionally be included in the assembly of the drug delivery device
of the generic kind. As can be taken from Figure 2 this additional component is



WO 2011/ 073302PCT/ EP2010/ 069863 11 desi gned as a sleeve 10 having a tubul ar
body 11 with an essentially cylindrical cross-section having open ends 12,
13 on oppweizbe/ssbes in the tubular axis. The dose sett ipog/Ereeloandsssn 5 i s
assenbl ed over the first conponent part1®2 of the drug delivery device, for
I nstance an injection pen. The dose setting nechani sm has mating features
6, which 5fit to the first maxi num dose stop features 1 of the first
conponedesigaed ag,a siagve dplhHayinga dppulaxbetest 8ithvar essantiplly exlindricakcrossp

features_qf the first co e art 2. The mating features combi ned

w th anSPRHoR Tepehoen BA0R] % e dfnpdiie Sies PRt B0 Ran £o34 SpIET

| ocat e ARI¥AAARA 5% hEsdrblederthe@ Nt cBhpdhehPpar2bitthaslqte d&Qfcexi al )
direction to first conponent part 2. The other end of conponent carries

t he repfardestapepandaieavi@spen. fose settiagirpechanismihasgnatiegiraidies 6. vhialbwn

I n R guy lenot AL S: .Gl ' | | dose
i ngCotng fistyBeRinRh Hosk sip EERRES TN e SRR for Dl 2 B RBIGR S um
dose | i giopi fegtusbe8ywhidh rieplidaideseé gtogrieaturbs af thafist tompoaent part2o the first

conponent part 2 to hold it in position. However, the interference fit does
not have to provide the maxi num dose stopping torque. Wien the nodified

naxi MRS aSeBRRBo U BbhBthith B inRIErERSHAB the@idther B M

contact wth the second conponent part, the stopping torque is transmtted
t hr oughcomeonani parh2diosatd cormpomentsd mevath Totatipneloditgction andetrarnetiatranal eat ur es
206, of the ftirst. component part 2. The_outer di ter of the maxi nym dose
i1 g b bRe e PR TE BRI P e HISHESSE 10 COMAOTREk DRATHUE st op
feat ur egeplicaistéhodtinests. MMAsLatvelddmele df BoRiptRlenMy sHowr MeFighiekiness of
t he maxi mum dose limting sleeve 10 is the sane as the height 0f the 25

maxi mum dose stop protrusions noulded to the first conponent part 2. The

Chr ead B TRRAEE BT ehsRBiRent BufRhshts ERTRot Rl HGSABr T SbBLt d0GRe  he
thread ghowhen Figusé 3¢ TRBOMSSH diddicterdf tHEeiBAIMURM dbdeelimMiignaiee\Es@id i m ting
sl eeve 10 does not interfere with the travel of anglzof further mechani sm

confoneflesigned withran interierenre fit tn tei iRt eamperentinast 2 (o hplshib it PasaliR.t 2
i thi . te . . ] . the d
del 1 vor HORTBEIAC RETRRARR 11RRED, by hERE 6 ordvifo B SRS dtseHafbiph e, O 19

pr esencerofie t Wieneke muodifieds endximuin desesshasbeerl diallédeanddsetreplica stbpt he

second conponent part 4, _ . .
features 8 are in contact with the second component part, the stopping torque is
transmitted through the maximum dose limiting sleeve 10 directly to the mating features

20 6 of the first component part 2.

The outer diameter of the maximum dose limiting sleeve 10 is the same as the diameter
of first maximum dose stop features 1 of the first component part 2. In other words, the
thickness of the maximum dose limiting sleeve 10 is the same as the height of the

25 maximum dose stop protrusions moulded to the first component part 2. The non-stop
feature portion of the end surfaces follow the same helix as the thread of the first
component part 2 so that they do not interfere with the thread of the first component part
2. Therefore, the maximum dose limiting sleeve 10 does not interfere with the travel of
any of further mechanism components, in particular the rotation of the first component

30 part 2 within the second component part 4. Hence, the normal operation of the drug
delivery device (up to the modified maximum dose) is not affected by the presence of
the maximum dose limiting sleeve 10. The positions of the second component part 4,
the maximum dose limiting device 5 and first component part 2, when the modified

maximum dose has been dialled, are shown in Figure 4.



t he maxi num dose limting device 5 and first conponent part 2, when the
nodi fi ed nmaxi mum dose has been dialled, are showmn in Figure 4. WO

2011/ 073302BRCi/(ERD010/ 069863 12 By suitably designing treTEP@Dbewmb3 t he
maxi num dose |imting sleeve 10 and thetangul ar | ocation of the replica
stop features 8 relative to the first maxi num dose stop features 1 of the
first conponent part 2, the maxi num dose can be reduced to any 5desired
value. This is illustrated in Figure 5. In this exanple, three naxi num dose
limting sl eeves, 10" .. 1Q" ., 10, each differ in length by one.thread pitch of
the 11 r oy SBRRGsRoriag thelehginSERg Bexafin Pre TR Sbeve 0 ki fum dose

i m ti ngngliaewealin bf heeRDlitA StopRaiiiEs Gosfath@ab teéfirdienshidiunedody swipe

revol ution of the first conponent part 2. In the case of the drug delivery
devi ce MRatwiesskaf the first comspanent pag 2, thaikaxiouedose san ke reddsediia adke in

steps F’Beéip?cf{?émé- Tﬂ-ig'?%ﬂﬁﬁﬁa?e%t ih'@@u%%ﬁﬁ@hig@x%ﬁﬁ%,%% h%x&ﬂ&mpc{o%%e“t
i nventi on al'l ows for "the maxi mum dose of a drug delivery dévice 10 be

modi fi efimitinighsléénaesopd'] odral1 0adstichi differoify longth mnene thrghe pitblang thecfirgponent .
Furthernore, this change conponent, i.e. the maxi num dose 15| imting sleeve
10, is aﬂm@seﬂe@m@/ZSiTﬁ%qeéor@@ﬁﬁ%mgm@m ehthgdaaxinutm degeilimiting sisevead Oand
whi ch d t Ji | r 4RI S€1 ; ; hve
ol Ut ofLSEE e BIMBRPARE IR LBA HRl o BAR by 8B R L of e Pl BB
exi st i ngat@nhotrentaseaoietherdigg nebVvery device distlased jn ERes 603 64N B hahis

nmodj ficatjons to 20.the conponents i ni.ng the maxi num dose stop, i.e. the
fir cEﬁd&?ﬁéﬁ?e Hm'mﬁﬁbﬁf’ﬁ@ §8€%9g8b8ﬁ58nent part 4. The first conponent
part 2 (e.g. a dose dial sleeve) in the drug delivery device disclosed in

EP 1 603 611 Bl is a particularly chall enging conponent to nmanufacture and
al so r edbedeseseingnmesparisepaccoidingde dnel praesepd myentipaatiows (er. the raximusad

i t) i ' ' i.scl o ' P [ s 25 al
reasonaBPye LR s Befifer (B et e ollrR G 2R ShibnabedOteRt afredsan om
and reqyingRsciianyedtdnipeentsRednhednsore; tisiehasge tombehant, he. tesaxinfwh idse
wi ndow. Moreover, the second conponent part 4 and in particular the first
conponelimitipgrileeveai @ is an exirespely simpleagonrROrstts whiehrfiaesai reayire/ BFNGAG on i n

these conpidt So8ShBERYUTIE \ohfplicated or precise assembly.

As an alternative solution to the dose setting mechanism disclosed herein, modifications
of existing components are imaginable. For instance, these could be modifications to

20 the components defining the maximum dose stop, i.e. the first component part 2 or the
second component part 4. The first component part 2 (e.g. a dose dial sleeve) in the
drug delivery device disclosed in EP 1 603 611 B1 is a particularly challenging
component to manufacture and also requires a printing step. The second component
part 4 (e.g. a thread insert) in the drug delivery device disclosed in EP 1 603 611 B1 is

25 also reasonably complex to manufacture (compared to the dose setting mechanism)
and requires a highly polished "lens" surface to form the dose viewing window.

Moreover, the second component part 4 and in particular the first component part 2 are
also critical to performance and any variation in these components between device
30 variants and could potentially affect the performance of these device variants.

One main advantage of the present invention is therefore in keeping the cost of goods
for the device variants to a minimum. A further advantage of the dose setting
mechanism is that performance of the basic mechanism is not affected.



30variants and could potentially affect the performance of these device
variants. One nai n advantage of the present invention is therefore in
keepi ng twe 20nat7332 goods for the device variants to a rCHEPRON/069863Irt her
advant age of the dose setting nechanism3s that perfornmance of the basic
mechanismis not affected. WD 2011/073302PCT/ EP2010/ 069863 13 Exanples 5
The dose setting nechani smcan be used whenever there is a "famly" of
devi ces, where different drugs or drug concentrations are delivered by
devices that are based around a conmon platform of a drug delivery devi ce.
10Exanple 1 - long acting insulin and short acting insulin (e.g. "Lantus"
and "Apidra"). For reasons of safety of the patient, it m ght be preferred
to reduce the maxi mum possi bl e dose of the short acting insulinin a

del i ver Ex@@wese conpared to the maxi num dose of the long acting insulin.
Thergefore, the present invention is useful in providing 15both types of
insulin with different maxi num doses based on one single drug delivery

devi ce, Therdosasettirgemebranisnocalebé veey whrever these lioa ethniity" bPdéviges, 611 Bl
havi ng different dose setting nechanisnms. Exanple 2 - insulin gl ar gi ne

I
( Lant us)\VherqWEesRSIreassr AR epnceatialieny aa%cﬁ@&eééquev&ﬁeé thahe@Rasest the
del i Ver¥rd?fndt@b@mﬁ%ﬁj?l%%hﬁ%f%rdﬂgno&mge@%\ﬁ%.' ve ingredients are provided

together 1n a single fornmulation ingle cartridge. Patients need to
deliver a variable dose of Lantus and will therefore receive a variable

dosg, of _AVE- 0010 | ucagon-1j ke peptide 1 (GP-1) receptol agqni st ,and an
| nslh | nEXBTRIE Agdebsctitnsuln defl ShorariDdn el 4 I LiAUSeARd ABEE Ve an
ef fi caci ous dose of AVE-0010, irrespective of Lantus dose, it is likely
that several formulations will be required, e.g. each fornulation has a
fi xed (beomaseoscésafely pbiheapatienttitimighitbesprederrediarasvgedne naximumof

AVE- 001 endi n h us. dose required a L ent uj .
prescri ggﬁgﬁﬁe r itﬁ%ﬁhpﬁfaécﬁﬁé||r§§qqlﬁdﬁghc§qcilv\%[¥ ae‘ﬂ‘éggg@%ﬁeﬂoe%%ﬁﬁgf“m“m
cor r ect déséoPthElodgsetind essinf Phardiere, asprRidenatindesasmisiascdglih yeswadingn a
separate delivery device, but this would 1deally be based .
15  both types of insulin with different maximum doses based on one single drug delivery
device, for instance the drug delivery device disclosed in EP 1 603 611 B1 having

different dose setting mechanisms.

Example 2 - insulin glargine (Lantus) / AVE-0010 combination delivery devices

20
In one concept for the delivery of this combination drug, the two active ingredients are
provided together in a single formulation and a single cartridge. Patients need to deliver
a variable dose of Lantus and will therefore receive a variable dose of AVE-0010
(glucagon-like peptide 1 (GLP-1) receptor agonist and an insulin secretagogue). In

25 order to ensure that all patients receive an efficacious dose of AVE-0010, irrespective of
Lantus dose, it is likely that several formulations will be required, e.g. each formulation
has a fixed (U100) concentration of Lantus but a variable concentration of AVE-0010.
Depending on the Lantus dose required a patient would be prescribed the particular
formulation that will best give them their correct AVE-0010 dose. These formulations

30 would each be delivered in a separate delivery device, but this would ideally be based
around the same device platform. In order to ensure that a patient receiving an
unsuitable formulation does not receive an overdose of AVE-0010 it would be an
advantage to reduce the maximum does that the device could deliver.



around the sane device platform In order to ensure that a patient

recei ving an unsuitable fornul ati on does not receive an overdose of

AVE- 0010 wb 20pul7830ke an advantage to reduce the naxi numpgoap2iibatosshe
device could deliver. WD 2011/073302PCH EP2010/ 069863 14 Cl ains 5 1lDose
setting nechanismfor a drug delivery device conprising first maxi mum
dose stop features (1) on a first conponent part (2) of said drug delivery
devi ce, 10correspondi ng second maxi num dose stop features (3) on a second
conponent part (4) of said drug delivery device, with the first and second
maxi num dose stop features (1, 3) being designed to limt a relative
novenment between said first and second conponent parts (2, 4), a nmaxi num
dose limting device (5 10, 10", 10", 10") interposed on said first 15
conponefla@if&rt (2) between said flrst and second maxi mum dose stop features
(1, 3) and having mating features (6) on a first end (7) fitting to said
first maxi mum dose stop features (1) and replica stop features (8) on a
second end (9) replicating said first nmaxi mum dose stop features (1).

202. Dose setting nmechanismof claim1, wherein said nmaxi numdose |imting
devi ce @5) |QO§_e,$§ﬁil‘]nge§B§@IS|m fR"t8 ﬁ@%ﬂ@'é\(%y@fd'cel@pmprl@ﬂg 10"),
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cross-section having open en on OpposI des 1n
axi s, delivery davide,sai d mati ng featur es (6) being provided on the one open

end (12) of said 25b 11 fittin aldf rst X|rru dose sto
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replicating said first maxi rumdose stop features (1) said drug delivery
devi ce, dage sitep ieatungs (tadlbeing(@¢sigeed iorgnia aprﬁamve)moyferrwitobetmeenﬂusﬁldose
imti "Brst and second component parts (2, 4),
a maximum dose limiting device (5, 10, 10', 10", 10™) interposed on said first
15 component part (2) between said first and second maximum dose stop features (1, 3)
and having mating features (6) on a first end (7) fitting to said first maximum dose
stop features (1) and replica stop features (8) on a second end (9) replicating said

first maximum dose stop features (1).

20 2. Dose setting mechanism of claim 1, wherein said maximum dose limiting
device (5) is a maximum dose limiting sleeve (10, 10', 10", 10"'), comprising
a tubular body (11) with an essentially cylindrical cross-section having open
ends (12, 13) on opposite sides in the tubular axis,
with said mating features (6) being provided on the one open end (12) of said
25 body (11) fitting to said first maximum dose stop features (1) of said drug delivery
device, and
with said replica stop features (8) being provided on the other open end (13) of
said body (11) replicating said first maximum dose stop features (1) of said drug
delivery device,
30 said mating features (6) defining a position of said maximum dose limiting
sleeve (10) both in rotation and translation directions with respect to said drug

delivery device,
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interference fit to the dianeter of saitpfirst conponent part (2) of said
drug delivery device. 53.Dose setting nechanismaccording to claims 1 or 2,
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st oppi ng torgue is transmtted through said maxi mum dose limting sl eeve
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drug antgsatthas Hh@therodlgmeiemoﬁsaldglrahm/aarrn@m dbsr stop feeturesfhhotsaid drug
delivery device.

15 5. Dose setting mechanism according to any of claims 1 to 4, wherein the length
of said maximum dose limiting sleeve (10, 10', 10", 10™) and/or the angular location
of said replica stop features (8) with respect to said second maximum dose stop
features (4) of said maximum dose limiting sleeve (10, 10', 10", 10™) are designed
according to a predefined, desired limited dose value.

20
6. Dose setting mechanism according to any of claims 1 to 5, wherein the
maximum dose stopping torque is transmitted through said maximum dose limiting
sleeve (10, 10", 10", 10™) directly to said first maximum dose stop features (1) of said
drug delivery device.

25
7. Drug delivery device comprising a housing, a dose setting mechanism
according to any of claims 1 to 6, a drive mechanism including a spindle and
interacting with said dose setting mechanism at least during setting of a dose, and a
cartridge filled with a drug and attachable to said housing and/or said drive

30 mechanism.



