Descri pti on DRUG DELI VERY DEVI CE | NNER HOUSI NG HAVI NG HELI CAL SPLI NE
BACKGROUND Fi el d of the Present Patent Application The present application
i s gener avbyoth/sesaated t o dose setting nechani sns for drpgrd@bev@sieeevi ces.
More particularly, the present application is generally directed to a dose
setting nechani sm conprising an inner housing having a helical spline and
used for drug delivery devices. Aspectslof the invention may be equal |y
applicable in other scenarios as well. Background Pen type drug delivery
devi ces have application where regular injection by persons w thout forna
medi cal Deseriptioy occurs. This may be increasingly common anong patients
havi ng di abetes where self-treatnent enabl es such patients to conduct

ef fecti ve managenent of their disease. There are basically two types of pen
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named because they often resenble an enlarged fountain pen) are generally

conpLi s f primary elenments: (i) a cartridge section that includes
FihsakeRefip

a cartr ontained within a housing or holder; (ii) a needle

assenbl yiganesd Predeht Paeftbiicatiye cartridge section; and (iii) a dosing
section connected to the other end of the cartridge section. A cartridge
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crinped annular netal band is typically used to hold the rubber seal in
pl at@. Vo dragidedivernrdevierfe AsReGtngf Hig/Nventigpmeyihecaxaly arplispblstip other
cartri d%@eﬁgﬁc?ggQWeiﬁ have historically been made of glass. The needl e

assenbly Ts typically a repl aceabl e doubl e-ended needl e assenbly. Before an

i nj ecti @ackgrouepl aceabl e doubl e-ended needl e assenbly is attached to one
a dose is.set, and then a dose is
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15 patients having diabetes where self-treatment enables such patients to conduct
effective management of their disease.
There are basically two types of pen type delivery devices: resettable devices (i.e.,
reusable) and non-resettable (i.e., disposable). These types of pen delivery devices
(so named because they often resemble an enlarged fountain pen) are generally

20 comprised of three primary elements: (i) a cartridge section that includes a cartridge
often contained within a housing or holder; (ii) a needle assembly connected to one
end of the cartridge section; and (iii) a dosing section connected to the other end of the
cartridge section. A cartridge (often referred to as an ampoule) typically includes a
reservoir that is filled with a medication (e.g., insulin), a movable rubber type bung or

25 stopper located at one end of the cartridge reservoir, and a top having a pierceable
rubber seal located at the other, often necked-down, end. A crimped annular metal
band is typically used to hold the rubber seal in place. While the cartridge housing
may be typically made of plastic, cartridge reservoirs have historically been made of
glass.

30 The needle assembly is typically a replaceable double-ended needle assembly.
Before an injection, a replaceable double-ended needle assembly is attached to one
end of the cartridge assembly, a dose is set, and then a dose is administered. Such



the pierceable seal end of the cartridge assenbly. The dosing section or
dose setting nechanismis typically the portion of the pen device that is
used to swo2a10dic3&3 During an injection, a spindl e conta&cmak20wioki4not he
dose setting nmechani sm presses agai nst the bung or stopper of the
cartridge. This force causes the nedication contained within the cartridge
to be injected through an attached needfe assenbly. After an injection, as
general ly reconmended by nost drug delivery device and/or needl e assenbly
manuf acturers and suppliers, the needle assenbly is renoved and di scarded.
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In contrast to typical disposable pen type devices, typical reusable pen delivery
devices feature essentially two main reusable components: a cartridge holder and a
dose setting mechanism. After a cartridge is inserted into the cartridge holder, this

20 cartridge holder is attached to the dose setting mechanism. The user uses the dose
setting mechanism to select a dose. Before the user injects the set dose, a
replaceable double-ended needle assembly is attached to the cartridge housing.
This needle assembly may be threaded onto or pushed onto (i.e., snhapped onto) a
distal end of the cartridge housing. In this manner, a double ended needle mounted on

25 the needle assembly penetrated through a pierceable seal at a distal end of the
cartridge. After an injection, the needle assembly is removed and discarded. After the
insulin in the cartridge has been exhausted, the user detaches the cartridge housing
from the dose setting mechanism. The user can then remove the empty cartridge from
the cartridge retainer and replace the empty cartridge with a new (filled) cartridge.

30 Aside from replacing the empty cartridge with a new cartridge, the user must somehow
prepare the dose setting mechanism for a new cartridge: the dose setting mechanism
must be reset to a starting or initial position. For example, in certain typical resettable



must be reset to a starting or initial position. For exanple, in certain
typical resettabl edevices, in order to reset the dose setting nechani sm

t he spi ndve 2whaB@dvances in a distal direction during #oI&PRoro@st4P®ON MusSt
sonmehow be retracted back into the dose setting nmechanism Certain known
met hods of retracting this spindle back_into the dose setting nechanismto
a restart or an initial position are kndwn in the art. As j ust one exanpl e,
certain known reset mechanisnms require a user to turn back or push back
(retract) the spindle or sone other portion of the dose setting nechani sm
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There is, therefore, a general need to take these disadvantages associated with
resetting issues into consideration in the design and development of resettable drug
delivery devices. Such desired drug delivery devices would tend to reduce the number

20 of component parts and also tend to reduce manufacturing costs while also making the

device less complex to assemble and manufacture. Such desired devices would also
tend to simplify the steps required for a user to reset a dose setting mechanism while

also making the device less complex and more compact in size.

25 SUMMARY
According to an exemplary arrangement, a dose setting mechanism for a drug delivery
device comprises an outer housing and an inner housing having an external groove
and a helical groove. The inner housing guides the driver to dispense a dose set by
the dose setting mechanism. A dial sleeve may be disposed between the outer and

30 inner housing and is rotatably engaged with the inner housing. When a dose is set,
the dial sleeve is rotated with respect to both the outer housing and the inner housing.
The dial sleeve is translated away from both the outer housing and the inner housing.



The dial sleeve is translated away from both the outer housing and the

i nner housi ng. These as wel |l as other advantages of various aspects of the
present iwoentwem4di | | beconme apparent to those of ordi mamEr3kiolos74om t he
art by reading the follow ng detailed description, with appropriate
reference to the acconpanyi ng draw ngs. , BRI EF DESCRI PTI ON OF THE DRAW NGS
Exenpl ary enbodi nents are descri bed her@ n wth reference to the draw ngs,
in which: Figure 1 illustrates a first enbodi nent of a resettable drug
delivery device; Figure 2 illustrates a sectional view of the first

enbodi ndihesefastvell as oﬂweqjaldivaetaged@fivaejowk bapectaodthe prelsiegumemtionm@jur e 3
iIIustrgtes asectlo:}a vi ew. of .t he very

hevi co BpComB Arbasen 1Bt Siounaty siin ind ARV, Rineine o BavibbisiSles o
vi ew of dbb@néﬂdnsw.tﬁrawlbﬁmb referbhée 5 e SRRy irdeyiaegngs. Figure 2 In a

second position; gure | ustrates a sectional view of the first

embodi mBRIEGDESERY T@N@F\TM@D&‘\WNG& Fi gure 2inathird p05| tion;

Fi oul os XeE BN FhES ety Ble FESROBTRIL ) Plsrob 3B v s B hEBTR e,

Fi gure Figdreusitiugtt#tes a fﬁsﬁémboéiﬁ@brﬂfoffah%sénamd|d$u deliverydsceset ti ng
mechanismillustrated in Figures 2-5; ure ustrates a sectional view

of a seEdﬂweé’rﬂﬁ@féff@Féﬁta QﬁCt'QnGb\QQWQttFﬁ@ﬁ @E&W@H{ o therug delvery daxigs,

device i igure 1; Figure 9 illustrates a partial sectional

vi ew of ”lltuﬁgéséeog@n g f)dl ment of the dose setting nechanismillustrated in
Fi gure G;glﬁewﬂmtmes lal sestionblesew of lthos érshiembaslimeht GatheAirug ldeivergtdesyicgen
Figure 8. Fi gure 11 i Iusgoat es a second arrangenment of the driver

i 11L&t r 2f E9Ue 2D ek P@s#oonprising a first driver portion and a second

driver F‘?ﬁl}réqnlllué‘_&éﬂéé @ Qe%tlbhblqﬁé\ﬁ/%f@ﬁe fiRg edsgRlipeht bﬂﬁerﬂ?ﬁg%l'é!ﬁé’?y device

illustrat’ed in either Figures 2-5 or Figures 6-8, and Figure 13 illustrates
t he dosewaeﬁgnl‘msﬂmmdmsﬂidrustrat ed in Figure 12 in which a user has set

goggsgef qLﬂé%elll&sA'trétles lésster ?toﬁgl \ﬁe\fle%t’[r‘mg?rst e\r/rllbeovélr(r)]fen ofot%h Jrugra%?\%rgedqetwcoef a

of Figure 2 in a third position;

15  Figure 6 illustrates a first arrangement of the driver illustrated in Figures 2-5 comprising
a first driver portion and a second driver portion;
Figure 7 illustrates a distal end of the spindle of the dose setting mechanism illustrated
in Figures 2-5;
Figure 8 illustrates a sectional view of a second embodiment of a dose setting

20 mechanism of the drug delivery device illustrated in Figure 1;
Figure 9 illustrates a partial sectional view of the second embodiment of the dose
setting mechanism illustrated in Figure 8;
Figure 10 illustrates a close up view of Gap A illustrated in Figure 8;
Figure 11 illustrates a second arrangement of the driver illustrated in Figures 6-8

25 comprising a first driver portion and a second driver portion;
Figure 12 illustrates the dose setting mechanism illustrated in either Figures 2-5 or
Figures 6-8, and
Figure 13 illustrates the dose setting mechanism illustrated in Figure 12 in which a
user has set a dose;

30 Figure 14 illustrates a sectional view of another embodiment of a dose setting
mechanism of the drug delivery device illustrated in Figure 1;



mechani sm of the drug delivery device illustrated in Figure 1;Figure 15
illustrates a partial sectional view of the enbodi nent of the dose setting
mechani swol2bugsp@ted in Figure 14; Figure 16 illustrat esTEPP@OLSELO Vi ew Of
yet anot her enbodi mrent of a dose setting nmechani smof the drug delivery
device illustrated in Figure 1; Figure 17 illustrates the partial sectional
vi ew of enbodi nent of the dose setting ¥rechanismillustrated in Figure 16
in a second position; Figure 18 illustrates the partial sectional view of
enbodi nent of the dose setting nmechanismillustrated in Figure 16 with a

cl i cker Fgureildnllugraies @; partial Jeictjonal viowidf Ithiss eminodsnentodfitb& elospsettingn t hat

may be used with.th ose Setti mechanismillustrated in Figure 16
DETAI LEﬂ%%é&ﬁ%ﬁué?&agﬂ@”t'ﬁgw P‘gr ug" or ..nedication" or "medicinal _
pr oduct Fiqlre 1Bl SPETRE B parBsl WEW Gf §Bf ShdtheFBAIbORAIRERY SFar8bdd Séttingor mul ati on
containing at | east one pharmaceuti cal Ié active conmpound, wherein in one
a
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active conpound, wherein in a further enbodi nent the pharmaceutically

active Eiedsdllusiraiesths padial seetionabuieresk erahadisient ob e fese se§nddi abet es
mellitu b | O Cj j I L such as

di abeti ?‘%@ﬁ%ﬁgg{u&%{eﬁﬂ?ﬁ@%&%@ﬁﬁg%F%SEEQ’B@%?%C a6§ ’ ggp vein or

pul nonaFygureri@ntestrdies asalickacpdrtion thatmaay beyusédomith (GH)se settinga,

nyocardi al infarction, cancer, cul ar degeneration, inflanmation, hay
fev@?, MeEeHS 'Pég'?geda'ﬂ 18Y"S heunat oi d arthritis, wherein in a further
enbodi nent the pharmaceutically active conpound conprises at |east one
peptide for the treatnment and/or prophylaxis of diabetes nellitus or

conpl i cBETAEERSRESCRIEII@ONt h di abetes nel litus such as diabetic
retinopathy,wherein in a further enbodi nent the pharmaceutically active
conpound conprises at |east one human insulin or a human insulin anal ogue

or deri yakit¥@ns @drﬁ@agpﬂnbﬁikzﬁti&@mﬂ“%cﬁéﬂaﬁ'érohu@t"’ o@”méﬂ;%'aﬁ%iﬂ“,%% wied vat ive
t hereof, or exedin-3 or exedin-4 or an anal ogue or derivative of exedin-3
or &&edhgarein, mean a pharmaceutical formulation containing at least one pharmaceutically

active compound,

wherein in one embodiment the pharmaceutically active compound has a molecular
weight up to 1500 Da and/or is a peptide, a proteine, a polysaccharide, a vaccine, a
20 DNA, a RNA, a antibody, an enzyme, an antibody, a hormone or an oligonucleotide, or

a mixture of 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
25 diabetes mellitus such as diabetic retinopathy, thromboembolism disorders such as
deep vein or pulmonary thromboembolism, acute coronary syndrome (ACS), angina,
myocardial infarction, cancer, macular degeneration, inflammation, hay fever,

atherosclerosis and/or rheumatoid arthritis,

30 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,



I nsul i n anal ogues are for exanple Gy(A21 ) , Arg(B31 ) , Arg(B32) human
insulin; Lys(B3), @ u(B29) human insulin; Lys(B28), Pro(B29) human insulin;
Asp(B28) worrany/isesal i n; human i nsulin, wherein proline POTEPIOMIOSTIIB28 iS
repl aced by Asp, Lys, Leu, Val or Ala and wherein in position B29 Lys may
be replaced by Pro; Al a(B26) human ins%i n; Des(B28-B30) human insulin;
Des(B27) human insulin and Des(B30) hunén insulin. Insulin dehvates are for
exanpl e B29- N-nyri st oyl -des(B30) human insulin; B29-Npal mtoyl - des(B30)
human i nsulin; B29- N nyhstoyl human insulin; B29-N pal mtoyl human insulin;
B28- N- nyhst oyl LysB28ProB29 human insulin; B28-N-pal mtoyl - LysBZSProBZQ

h I Thr B29L B30 h | m t oyl
Thr BooL JOBINHT b RS EPRC T (R ERAR R sV FELV S EApOH DR COT B BF o man
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car boxyhept adecanoyl ) - des(B30) human i nsulin and
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HHs-Gy-
G o5 v enppepRer s Pele Rpfeul N it Sa Y G u- a u- A e val - Arg- Leu
- ph -
IIeeGIu Tr p- Leu- Lys- Asn-d y- 3 y- Pro- Ser - Ser - Al a- Pr o- Pr o- Pr o- Ser - NH2.
Exendi njrﬁlﬂ@raﬂ?éiigl%%sarérf@r ?ﬁm@%ﬁﬂézé)efégﬁeéﬁgfAMB?’%W@W(&WLH@;I i st of

conmpoun ( de: 7 Fy( - des
Pr 036, ggs(é;p §WE§92§§W%?§§"@9 %\ﬁ?ﬁ d@@g?gg@wﬁﬁé 'ré%im” %@é )it“\f'-iaig) ,
des Pr oﬁfsuﬂ|hsmA$1928r}SLEmemnhere|4(olol+r&9)1 pbesstider B2 id Mﬂddé)d]lzﬂy Aé{spIZyE}s] Leu,
in- es Pro36 [ Met 4, |so des Pro36
T B0 opsor Abbaad WeesiimoRe NS0 Lseﬁe@na%sr@]p{ S pin, e E2R poirn
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des Prod6 [ Met 0314 Tr p)()OZ) 25, Sfsoﬁ\spgg end| n- r%?l -39); Q?as Prag
[ Asp28] irBuéindi n-4(1-39), des Pro36 [l soAsp28] Exendin-4(1 39) , des Pro36
[ Met (O) 14, Asp28] Exendin-4(1-39),
Insulin derivates are for example B29-N-myristoyl-des(B30) human insulin; B29-N-
15  palmitoyl-des(B30) human insulin; B29-N-myristoyl human insulin; B29-N-palmitoyl
human insulin; B28-N-myristoyl LysB28ProB29 human insulin; B28-N-palmitoyl-
LysB28ProB29 human insulin; B30-N-myristoyl-ThrB29LysB30 human insulin; B30-N-
palmitoyl- ThrB29LysB30 human insulin; B29-N-(N-palmitoyl-Y-glutamyl)-des(B30)
human insulin; B29-N-(N-lithocholyl-Y-glutamyl)-des(B30) human insulin; B29-N-(w-
20 carboxyheptadecanoyl)-des(B30) human insulin and B29-N-(w-carboxyheptadecanoyl)

human insulin.

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

H-(Lys)4-des Pro36, des Pro37 Exendin-4(1-39)-NH2,
30 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, |soAsp28] Exendin-4(1 -39), des Pro36 [Trp(Q2)25,
Asp28] Exendin-4(1 -39), des Pro36 [Trp(2) 25, |soAsp28] Exendi n-4(1-39),
des Pro36wpkbioddsd Trp(OR) 25, Asp28] Exendi n-4(1-39), aes/EPe@dbs{shet (O 1 4
Trp(Q2) 25, |soAsp28] Exendin-4(1 -39), wherein the group -Lys6-NH2 nay be
bound to the C-term nus of the Exendin-4 derivative; or an Exendin-4
derivative of the sequence H-(Lys)6-des7Pr 036 [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-(d u)5des
Pro36, Eeeﬂp3@r{M3E{Q)Mp@ﬂ}ZMﬂm—MﬁBQBQ) NH2, des Pro36, Pro37, Pro38

| Acp2s] BREHERAIHPROTLY, & &é??é%ﬁ%ﬁﬁbf G 1) 5- des Pro36, Prod7. Progs

[ Asp28] dEx 86 ﬂ(o%oz 8) ExShéin- s) 6-des Pro36 [Trp(Q2)25, Asp28]
Exendi n- 4( 1 ys6- %I—% H-de Asp284-(||13r 6, Pro37, Pro38 [Trp(2)25]

Exendi ndagfroaéiTm&QZ)% (s9AgR8lExerdiadl1-39)037, Pro38 [Trp(R) 25, Asp28]

nopos) Exs RPRS IR TR A G A AT RIS P00 S5 [ n( ) 25, Adpot)

Exendi ndééPr_BS@{Mé;(@)gM Nr2(O2¥26 Lise N6 pASISE X¥rhi6-4 (P393 or Pro38 [ Tr p( 2) 25,
Asp28] Exendin-4(1 9)-(Lys)6-NH2, H Asn- (d u) 5-des Pro36, Pro37, Pro38
[ Trp(Q2) 25, Asp28] Exendin-4(1 39) (I _ys)6- NH2, H (Lys)6-des Pro36

[ Met (O F@(gﬂ_ﬁ(y - 3 Lys6- NH2, des I\/Et(O)14 Asp28 Pr o036,
Pro37, I‘S:E@agéilll}lsl n- frﬁdgg%ml\lg@ H (| _ys)6-desPro36, Pro37, Pro38
[ Met (O Hed Pro3p 28bAEp2SIdixerdli-4{ B3P),NH2, H- Asn- (G u)5-des Pro36, Pro37,
Pro [I\/Et O 14, endin-4(1 - NH2, des Pro36, Pro37, Pro38
‘50) ?@S %@W%%.ﬁﬂ '&@@;ﬁ ﬁé %%)J NH2, H- (Lys)6-des Pro36, Pro37,
br 030 [ HesEbaduemeatl, Smughay Bl éb?'S)fS NH2, H-Asn-(Qu)5 des
Pro36, Pro37, P O 14, "Asp28] Exe 4(1 39) (Lys) 6- NH2,
des Pro36 [Trp(02)25 Asp28] Exendln -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),
15  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

20 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,

25 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,

30 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 Lys6-des Pro36 [Met (O 14, Trp(2)25, Asp28] Exendin-4(1 -39)-Lys6-NH2,

H des Asp28 Pro36, Pro37, Pro38 [Met (O 14, Trp(2)25] Exendi n-4(1-39)-NH2,
H (Lys) 6-we=x0fwia8@3 Pro37, Pro38 [Met (O 14, Asp28] ExenacmAepdion3pe NH2,

H Asn- (4 u) 5-des Pro36, Pro37, Pro38 [Met (O 14, Trp(2)25, Asp28]
Exendin-4(1 - 39)-NH2, des Pro36, Pro37, Pro38 [Met (O 14, Trp(Q2)25, Asp28]
Exendi n-4(1-39) - (Lys) 6- NH2, H-(Lys)6-de% Pro36, Pro37, Pro38 [Met (O 14,
Trp(Q2) 25, Asp28] Exendin-4(S1-39)- (Lys)6-NH2, H Asn-(d u)5-des Pro36,
Pro37, Pro38 [Met (O 14, Trp(Q2)25, Asp28] Exendln 4(1- 39)-(Lys)6-NH2; or a
phar rracdaflesn—eiGIlw%dﬁseBItc@lﬁl E’re&] tProBSiBWp(@QéZFDfAspiﬁ] &xendin-4(He39)-(Lys)6-

af ore- oned Exedi n-4 derivative. Hornones are for exanpl e hypophysis
hor none * hypot hal amus hornones or regulatory active peptides and their

ant agoniil1Ss§sdek Frede [Me ko) $4,LASI 28] EB5@nd#498-3 NH@O such as
Gonadot rop?ngiémﬁ\l tr(gE jo)Lut I’%SI I’]l Chori oﬁgo??; otropin, Menotropin),

Sommat r opeAdet apeh rO?r.ﬁasﬁf@@?eE@% Exending{ £89)-WNHZonador el i n,

T f I h d
o for el e B RER s R RO R MR QAR R U oyl v T
nol ecul #-Avei(E)5hRRAPIO360 Pred7, ProBa [w@womhe/&sqbzﬂg] Ereingiiti-4 (epe)-NRH2r  a
derivativet hereof or a sul phate - suI hated form of the

above- mEREiIFEA3E. PI3Ys et Vler9) 1%@1&@] EXSH‘&'F )r(ééi$)6yNh|@eept abl e salt

t her eof I a t
ool y- sul SRR OFE ISy Pl PIERE ey .%??P‘éﬁgh%”aﬁh o2
Phar nacéhAsn{(Glty)Sa:tasdﬁmm Brcsiiﬂ tFr0ad8 gMEHO) t4 aAFh 28] me@d&ddUt-B@h(Lsfa)G-s and
bas 8 %h_izs Acid addition salts are e.g. HCO or HBr salts. Basic salts are
sal having a cation selected fromal kali or alkaline, e.g. Na+, or

.K+ or ﬂal%z?es eé e%ggm(; !ﬁ@?ﬂ Orrﬁwé% A%Béé](&ér(dﬂ% \@J@?ws@ N{d to R4

i ndependen ogen,” an o y substituted C
1- C6- al Ikkdeg%p% Fao30,pPioda Prg38 et O) 14, é’dp@)QS} Ekereadint4 (§r3)\NHAN

opt i onal subst i tyt - 0- stituted C6-

& 10° ot EloRNRes FEhEE. b erod e ROl b stial FadB P9 3HE 2t bl

sal ts aHpAgRICI)BaSES Pro3Be Pradit, oS8 m@t(@«mww@h)@m@w%? Exérdin-Ad-

Al fonso R Gennaro (Ed.),

15  39)-N

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

20  39)-(Lys)6-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,
Triptorelin, Leuprorelin, Buserelin, Nafarelin, Goserelin.

30
A polysaccharide is for example a glucosaminoglycane, a hyaluronic acid, a heparin, a

low molecular weight heparin or an ultra low molecular weight heparin or a derivative



Mar k Publ i shi ng Conpany, Easton, Pa., U S. A, 1985 and in Encycl opedi a of
Phar maceuti cal Technol ogy. Pharmaceutically acceptable solvates are for
exanpl e hydnates4Referring to Figure 1, there i s shownraTdrogodsiswvery
device 1 in accordance with a first arrangenent of the present invention.
The drug delivery device 1 conprises a housing having a first cartridge
retaining part 2, and dose setting nmechanism4 . A first end of the
cartridge retaining part 2 and a second end of the dose setting mechanism4
are secured together by retaining features. In this illustrated

arr angeltitﬂreof oha Wmat'edge gr etralyrsuighptad fopmiof tseaboee-mentionedt he second
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a dose d| al grip 12 and a window or |éns 14 . To set a dose of nedication
cont ai n€Ao¥ARATIMsediemdr ug del i very device 1, a user rotates the dose dial
grip=12 and the wi ndow allows a user to view the dialed dose by way of a
dose”scal e arrangenment 16 . Figure 2 illustrates the nedical delivery

devi ce Phatmbteuticall} agceptabhesditygie for erampRiadid @kidition sHltstaald eaeic ebitd.he
nmedi cal delivery device. As illustrated, a cartridge 20 from whi ch a nunber

of dosed\cist a@dlﬁeiaﬁait%are 9190('1153&00%@ %ﬁitSdB@ﬁ@r%?été are &9-cAligdaving a cation
theca”%b{& d%r%'m Por 51% }b%yNalh&&@rérrd:QQ«e c?roarFQHﬁh?dd”'@na}oﬁype of
medi canmen RS a m nls ré ften, such as once or nore nes a day.
Once suM(Réo(R?a(m)(RmS wheseihi R1 tcARALndependendly od eaCh @ther aah r tdrdgem,

el Bosahastionaly st “Q%ir'ﬁékkﬁﬁéjraﬁbggagbfei@é@ s dos Ccrakenln *
Figure §a<glﬁ%a’ éﬁ%;&ﬂdnaﬂl?%%@tﬁuﬁed Géagﬁﬂ d1 e 6&%@2&??28&& {ed?C6-

non-reu (and hente nonresett de l'iver ) ere the drug
del i ver 931@elvetemarylcgmpp| Bedher examabs@f @hagnammmeﬂyadewtable salis s tri dge

IS rennvabl he. cartridge hou 6. . The ved
fr om ¢ nEcsE el AuReS B RS PRATrAGRI" sBipneaShy - A e, GBindto (€T
di SCO””er%H]@ﬁmQ@@méQM'E&t@ﬁcpélnlﬁsq,éé i98?5fbh6% Eﬁb?élbﬂ@dﬁa*@ﬁ" der 20. In
use, once the renovable cap 3 is renoved, a user can attach a suitable

neeth e Fbesmprouticsl tfeehaelogu! end of the cartridge hol der. Such needl e unit
may be screwed onto a distal end of the housing or alternatively may be
snapped onto this distal end. A

Pharmaceutically acceptable solvates are for example hydrates.

Referring to Figure 1, there is shown a drug delivery device 1 in accordance with a first
20 arrangement of the present invention. The drug delivery device 1 comprises a housing
having a first cartridge retaining part 2, and dose setting mechanism 4. A first end of
the cartridge retaining part 2 and a second end of the dose setting mechanism 4 are
secured together by retaining features. In this illustrated arrangement, the cartridge
retaining part 2 is secured within the second end of the dose setting mechanism 4. A
25 removable cap 3 is releasably retained over a second end or distal end of a cartridge
retaining part. As will be described in greater detail, the dose setting mechanism 4
comprises a dose dial grip 12 and a window or lens 14. To set a dose of medication
contained within the drug delivery device 1, a user rotates the dose dial grip 12 and the
window allows a user to view the dialed dose by way of a dose scale arrangement 16.
30 Figure 2 illustrates the medical delivery device 1 of Figure 1 with the cover 3 removed
from the distal end of the medical delivery device. As illustrated, a cartridge 20 from
which a number of doses of a medicinal product may be dispensed is provided in the



repl aceable cap 3 is used to cover the cartridge holder 6 extending from
the dose setting nechanism4 . Preferably, the outer dinensions of the

repl aceabWwe 20mpi384are simlar or identical to the outer pdirmrasivossoof the
dose setting nmechanism4 so as to provide an inpression of a unitary whole
when the replaceable cap 3 is in positizp covering the cartridge holder 2 .
Figure 3 illustrates a sectional view dP the dose setting nechanism 4
renovably connected to the cartridge hol der 29. The dose setting mechani sm
4 conprises an outer housing 40 containing a spindle 42, a nunber sl eeve
24, a clartdtge Bousiogitc klerefaaplyatie aadridge20 30ntatng artgre bbmedidamperddivat i49
extends froma first end of a spindle 42. In one arrangenent, the spindle
42 is oPORURERLPY PTEn, YIL?S PRCE PRTITe HBiesR CR Wi BRRPC AR Rent s ray
al so beijed. ATB@wdd bF SfopPB (1t ilfUderated MAtigur22) @ relisiied irea frst@nafortdhe

spi ndl e 42) extends through a pressure plate 64. A spindle bearing 50 is

| ocat ed pgXimakend of Hie eqtridge . t he spindle 42. The spindle bearing 50 is

di spgse Q i .St T r 30
oxt onds THEQRR Seig FEREN R B SR brPae BhE VBB IE R n B L2 R or
30, bet weanilizbe adrd neecable (@nd rentdressttsdiepaea Adn-rébsalslé yaed héhcé dohocat ed
adj acent the second end of the driver 30. A nunber sleeve 24 is provided

out si de regetianie)drug deliveryAayiceadVaery thedrisdalvenndedea il iprawrisesr mai n

housi ng .4 d ‘ i a_ Wi 14t i , r
surfacerﬁ%éaci)#@{jﬁ}éj %ﬁ@ﬁ% B?Y'Q%wé‘gl Wrrra eblg?%gg/ae . f@é?ﬁf}%?én%nﬁe E?%ﬁﬁ ?1-2,
a dose dihelcagiridge2Zd may diesieos@cddabmntthaevicearitmut idestopihgtthe deeicertyy end of
t he, punber sleeve 10. . An outer djanmeter of the dose dial grip.12

or o1 &1 aBiSTeBdRE e Seb AiseonBegi e dasecieling BecHneRb Houe g LAl ioomBod8 e
dial grbg 12 is secured to the nunber sleeve 10 so as to prevent relative
novenment between these two conponents. In one preferred arrangenent, the

dose di &t uge,ignce2tharmrdmayabler cap 8dsyeeraovesh rpusesecan ajtechms egitalde mpedient t hat
is rotationa upled to a ¢l utch an rive,sleeve and.axially coupled to
the nunBeseoplodReBisial g dthe CrPioBR i Sl e AP AEeRRR SR ol so
be usedonkeh Widlthinghd 6f thetHouegloPaltdrRafiVily nidy B8 SRABIEd ofto! tHRY diStal 8RGPIN ses
a first driver portion 44 and a second driver portion 46 and these portions

ext &hd &eRJacealtie capidigiuseddo ceyehthereartridgsthalder & pxtesdientionrthesiosgor t i ons
& 20 BHErBTREL ey PRAEIER. 1o By B URBSEER o SIS Pad B
similar or identical to the outer dimensions of the dose setting mechanism 4 so as to
provide an impression of a unitary whole when the replaceable cap 3 is in position
covering the cartridge holder 2.
20 Figure 3 illustrates a sectional view of the dose setting mechanism 4 removably
connected to the cartridge holder 29. The dose setting mechanism 4 comprises an
outer housing 40 containing a spindle 42, a number sleeve 24, a clutch 26 a clicker 75,
and a driver 30. A first helical groove 19 extends from a first end of a spindle 42. In
one arrangement, the spindle 42 is of generally circular in cross section however other
25 arrangements may also be used. The first end of the spindle 42 (a distal end 43 of the
spindle 42) extends through a pressure plate 64. A spindle bearing 50 is located at the
distal end 43 of the spindle 42. The spindle bearing 50 is disposed to abut a second
end of the cartridge piston 18. The driver 30 extends about the spindle 42.
The clutch 26 is disposed about the driver 30, between the driver 30 and a number
30 sleeve 24. The clutch 26 is located adjacent the second end of the driver 30. A
number sleeve 24 is provided outside of the clutch 26 and radially inward of the



radially extending flange 56. A second radially extending flange 58 is
provi ded spaced a distance along the first driver portion 44 fromthe first
fl ange 56woAni0/mBb@smedi ate helical groove 62 is provi de#COEP2010051480 part
of the first driver portion 44 extending between the first flange 56 and
the second flange 58. A portion or a palrt hel i cal groove 68 extends al ong
an internal surface of the first driver portlon 44. The spindle 42 is
adapted to work within this part helical groove 68. A dose limter 38
(illustrated in Figure 3) is |ocated between the driver 30 and the housing
4, di spbsesingetOaetine tfaen housingf4 ismgevised avith @ méndase dridhidugihgehiB.a part bhe

|l ustrated the dose | 38 t. The d
i it e SAP UGS LR R TN PeaH oG AIETRLPERIES he hel | cal | or oove 66 of

the dri yeiturdth C?ﬂdWF@[]RasPT-Qf Qrdd%‘é cﬁélrgﬂlrﬂgw&spé% Q%&rarﬁﬁufeﬁégﬁﬁée bhthedose
limter 38 and an internal surface t he housing 40 are keyed et her by

way of Spromesne®athesBUMbERsierye 16k e%reou@mdaamahﬁag@mm%diah@@pe a, 65b

e er DBl oReiRiRs 88 R BRI he FEHSRbY. e FbRE RN Porent
bet weenig sesred 1O treonpObentieev&aDaio a9 paevknt eldtieumnesededt betwisamt thakey,
i n normal use, the operation of the dose setting nmechanism4 occurs as
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t henunbeoup I Eortfise Hicle i ediooneifinel s Bfaritiaiy sBubiet) 16 diiciithe
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the lutch 26 and a flange 80 of the drive sleeve 46. The clicker 75 and
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housi ng 40 eilt uring dose selection or during dose a ni stration. The
nunber 4Hhegea $ec<md driviy partian ﬁBc&ndnﬂazleselpoeMnsthamdagboubhmetsmwdiedQu ng 40.

In thi , nbs jndl e 42, t he d 30 and
the ol uEQR T b ano Shebecont sifarfonions sf g erSadieraGpkRorob, &6 can o8
clicker ségn ﬁ‘r‘érﬂ?F@ﬂMé@ %éflﬁsﬁﬂrlvé’béftﬁ‘fnaﬂ ¥ probRiedi st tAfirsPend With d figh udes a
plurality of splines or features that are disposed such that each click
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Rot at i ohefidal groove 62 is provided on an outer part of the first driver portion 44 extending
between the first flange 56 and the second flange 58. A portion or a part helical
groove 68 extends along an internal surface of the first driver portion 44. The spindle
20 42 is adapted to work within this part helical groove 68.
A dose limiter 38 (illustrated in Figure 3) is located between the driver 30 and the
housing 4, disposed between the first flange 56 and the second flange 58. In the
illustrated arrangement, the dose limiter 38 comprises a nut. The dose limiter 38 has
an internal helical groove matching the helical groove 66 of the driver 30. In one
25 preferred arrangement, the outer surface of the dose limiter 38 and an internal surface
of the housing 40 are keyed together by way of splines 65a, 65b. In this preferred
arrangement, splines 65a, 65b comprise linear splines. This prevents relative rotation
between the dose limiter 38 and the housing 40 while allowing relative longitudinal
movement between these two components.
30 Referring back to Figures 2-5, essentially, in normal use, the operation of the dose
setting mechanism 4 occurs as follows. To dial a dose in the arrangement illustrated in
Figures 1-5, a user rotates the dose dial grip 12. The driver 30, the clutch 26 and the



the spindle 42 is prevented due to the opposing directions of the

over haul ed and driven threads on the spindle 42. The dose limter 38, keyed
to the howeinp/B0G43i s advanced al ong the thread 66 by tireTmrr@miosTioof t he
driver 30. Figure 2 illustrates the nedical delivery device after a desired
dose of 79 International Units (IU has _been dialed. Wien this desired dose
has been dial ed, the user may then dlsﬂ@nse the desired dose of 79 IU by
depressing the dial grip. As the user depresses the dial grip 12, this

di spl aces the clutch 26 axially with respect to the nunber sleeve 10,
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the spindle 42 to rotate and thereby to advance the piston 18 in th
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30 are @gnﬂh.gﬁan@get her with the dose dial sleeve 10 when a user sets a
dose by_turning the dose dial grip 12 . After each di spensed dose, the
spi ndl e fﬂ? numbgrsHeeve H0 &Xﬁﬁr@ﬁdﬂ aRreEnal shrecten am@ydrer Hiae BQH@'”%‘*%H”
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exanpl e, the user nust then retract or push e spindle 42 back into the
dose set ih@llmﬂﬁ(d’ﬁanalvemwadlal stachen treenumiber dleeved Orangages eadlthee airst stop

t 'd d th f st d dd 44,
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will be free to rotate while the second driver portion 46 will not be free

to #5t adevemiireags andeeispinde4et tThﬁgdcﬁeeltmlt@ro?ef’atNeNQd &g hpwsing Oy isr
e " R 450 o BBBise PSR ofi Shef s 0" o the Firet
Figure 2 illustrates the medical delivery dewce after a desired dose of 79 International
Units (IU) has been dialed. When this desired dose has been dialed, the user may
then dispense the desired dose of 79 IU by depressing the dial grip. As the user
20 depresses the dial grip 12, this displaces the clutch 26 axially with respect to the
number sleeve 10, causing the clutch 26 to disengage. However the clutch 26 remains
keyed in rotation to the driver 30. ..
The driver 30 is prevented from rotating with respect to the main housing 4 but it is free
to move axially with respect thereto. The longitudinal axial movement of the driver 30
25 causes the spindle 42 to rotate and thereby to advance the piston 18 in the cartridge
20.
In normal use, the first and second portions 44, 46 of the driver 30 are coupled
together when the dose dial sleeve 10 is rotated. That is, in normal use, the first and
second portions 44, 46 of the driver 30 are coupled together with the dose dial sleeve
30 10 when a user sets a dose by turning the dose dial grip 12. After each dispensed
dose, the spindle 42 is pushed in a distal direction, acting on the bung 18 of the



spindle 42 with respect to the dose setting nechanism4 since rotation of
the first driver portion 44 causes the spindle 42 to rotate. Rotation of

t he spi ndve 24B/Bbacause the spindle is splined with theprspinrdéie/ogupade 48)
noves the spindle in a proximal direction back into the dose setting
mechani sm For exanple, Figure 7 illustrates one arrangenent for connecting
the spindle 42 to the spindle guide 4813 n Figure 7, the spindle 42
conprises a first 5 1 spline and a second spline 52. The spindle guide 48
conprises an essentially circular nenber having an aperture. The aperture
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rotation by the clicker 75which resides between the clutch and the
arrangement for connecting the spindle 42 to the spindle guide 48. In Figure 7, the
spindle 42 comprises a first 51 spline and a second spline 52. The spindle guide 48
20 comprises an essentially circular member having an aperture. The aperture includes
two inner protruding members 55, 57 that engage the first and second splines 51, 52
respectively, so that the spindle guide 48 locks onto the spindle and rotates along with
the spindle during spindle rotation.
Second, rotation of the first driver portion 44 will also axial move or reset a dose limiter
25 38to an initial or start position. That is, as the first driver portion 44 is rotated back to
an initial start position, because the dose limiter 38 is threadedly engaged to the outer
groove and splined to an inner surface of a housing portion, such as the outer housing
40. In this configuration, the dose limiter 38 is prevented from rotating but will move
along the outer groove 62 of the first driver portion 44 as this portion is rotated during a
30 resetting step. In addition, because it is splined to longitudinal splines 65a, 65b of the

outer housing 4, the clicker 75 is also prevented from rotating during this resetting step.



flange 80 of the drive sleeve 46. Therefore, axial novenent of the spindle
42 decouples the two driver portions 44, 46 so that the clutched connection
becones deocoupisest3 This sequence of operation as the cactmprdge/obabder 6 is
removed or disconnected fromthe dose setting mechanism4 is illustrated in
Figures 3-5. In Figure 3, the various conponent parts of the drug delivery
devi ce include: a dose setting housing 40, a cartridge 20, a spindle 42,
first driver portion 44; second driver portion 46, spindle bearing 50,
spindl e guide 48 spring plate 54; a main spring 60, a pressure plate 64, a
cartri digeférvinddo 2rst drivgriarcingementdiéystrated s Bigoonad, thertivegoarfons of thel s
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configuration is that at the end of a dose, it is advantageous to prevent

t hel®pi Agreupes the o dokenwaitiong 4# nt6 seribatdbs €lyehed agnneciivarenomesderer
| i ght rgﬁ' glléﬁ| | oads that may remain fromthe cartridge bung 18 . By
preventi B tnée spindle 42 from back-w nding in a proxinal

This sequence of operation as the cartridge holder 6 is removed or disconnected from
the dose setting mechanism 4 is illustrated in Figures 3-5. In Figure 3, the various
component parts of the drug delivery device include: a dose setting housing 40, a

20 cartridge 20, a spindle 42, first driver portion 44; second driver portion 46, spindle
bearing 50, spindle guide 48 spring plate 54; a main spring 60, a pressure plate 64, a
cartridge holder 20; a spindle nut 66; and a second spring 70. In this preferred
arrangement, the spindle guide 48 is rotationally fixed relative to the spindle 20. In
addition, the spring plate 54 pressure plate 64 and spindle nut 66 are all rotationally

25 fixed relative to the outer housing.
In Figure 3, the cartridge holder 6 is fitted via apertures in the pressure plate 64 and
applies a load to the spring plate 54. This compresses the first biasing means or main
spring 60. These apertures in the pressure plate 64 (not shown) allow the pressure
plate 64 to move away from the spring plate 54 (in a distal direction towards the

30 cartridge holder 6) under the action of the second biasing means or second spring 70.
This will open up a Gap “A” as shown in Figure 3. Gap “A” is a gap created between
the pressure plate 64 and the spring plate 54. This will also open Gap “B”, a gap



direction, a distal end 43 of the spindle 42 (and hence the spindle bearing
50) remains on the bung 18 . Maintaining the distal end 43 of the spindle
42 on t hewbunp/iB84bel ps to prevent a user from adm ni st pariEPgoia/opEdENt i a
under - dose. Wien the user delivers a dose, as the dispense force increases,
the rearward | oad on the spindle nut 66 _increases to a point at which the
spindle nut 66 travels back in a proxiﬁé direction and conpresses the
second spring 70. This releases the axial force acting on the spindle guide
48. This renoves the resistance to rotation of the spindle guide 48 and
hence spehuen %@ spindls red BB and thiei springheiatef ot.e Thisecvam Bsis iusiratédhih nigues  t he
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the spindle nut 66 increases to a point at which the spindle nut 66 travels back in a
proximal direction and compresses the second spring 70. This releases the axial force
acting on the spindle guide 48. This removes the resistance to rotation of the spindle

20 guide 48 and hence spindle 42. This configuration therefore prevents back-winding of
the spindle 42 under low loads caused by the cartridge bung 18 but does not add to
the dispense force once this dispense force has increased above a certain threshold
level.

Figure 4 illustrates the dose setting mechanism 4 of Figure 3 with the cartridge holder

25 6 rotated to release a connection type between the housing 40 of dose setting
mechanism 4 and the cartridge holder 6. In one arrangement, this connection type 22
is a bayonet connection. However, those of ordinary skill in the art will recognize that
other connection types 22 may be used as well such as threads, snap locks, snap fits,
luer locks and other similar connection types. In the arrangement illustrated in Figures

30 3-5, by rotating the cartridge holder 6 with respect to housing 40, features that were
initially acting on the spring plate 54 to compress the main biasing means 60 through
apertures in the pressure plate 64, rotate so that they now release this force created by



axial direction away fromthe housing 40 by the main biasing nmeans 60
(i.e., in adistal direction). However, during this novenent, the main
spring 60woantBaEs to | oad the cartridge hol der 6 throegh/EPh@ospisdl e

gui de 48 and therefore the spindle 42 is prevented fromrotation. As the
spindle 42 is also threaded to the first driver portion 44, the first
driver portion 44 is also pulled axialﬁ@ in a distal direction and in this
manner becones di sengaged fromthe second driver portion 46. The second
driver portion 46 is axially fixed and is prevented fromrotation. In one
ar r angetienmain h@asgwcmedns 60v erhipalows thel8pring plaée edtte dndveoima distatli on by
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i Il ustrappdid Aufégure 3 in a third position, that is, with the cartridge
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rotates through the spin 6. "As the first driver gortllon 44 is de
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drive sbees@ed@isdrigaigedsrdm anslsédondltiver portion 46. The second driver portion 46
is axially fixed and is prevented from rotation. In one arrangement, the second driver
portion 46 is prevented from rotation by clicker elements and prevented from axial
20 movement by its axial coupling to the number sleeve.
Figure 5 illustrates the dose setting mechanism illustrated in Figure 3 in a third position,
that is, with the cartridge holder 6 removed. As the cartridge holder 6 is removed from
the housing 40, the bayonet features shown in Figure 5 (illustrated as round pegs
extending radially inwards on inside of inner housing), limit travel of the pressure plate
25 64 but allows Gap “C” (as shown in Figure 4) to increase to a wider Gap “D” (as shown
in Figure 5). As aresult, Gap “E” develops. Gap “E” removes the high spring force
created by the main biasing means 60 from the spindle guide 48. The dose setting
mechanism 4 in Figure 4 is now ready to be reset.
To reset this dose setting mechanism 4, a user retracts the spindle 42 in a proximal
30 direction back into the housing 40 by pushing on the distal end 43 of the spindle 42.
Therefore, during this re-setting step of the dose setting mechanism 4, as the spindle
42 is pushed back into the dose setting mechanism 4, the movement of the spindle 42



accommodat es the axial and rotational novenment of the spindle 42. As the
first driver portion 44 rotates during reset, first driver portion 44 al so
re-sets twedogB9ddt. More specifically, as the first decraprqponsison 44
rotates, the dose nut which is not rotatable since it is splined to an

I nner surface of the housing 40, traverées al ong the helical groove 62
provi ded al ong an outer surface of the irst driver portion 44 and
traverses back to an initial or starting position. In one preferred
arrangenment, this starting position of the dose nut resides along the first
radi al Beuséstngespifdiemaut Biortetmaolve back poainsion light springeioreehereadtexkby dtg i ng

mechani sm 4 he dose settin chani sm 4 nust be
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As shown in Figure 6, second driver partion 46 is generally t'ubul ar in
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| ongi tudinal spline 96 o he first driver portion 44 to second driver
port i onAsahetiiest dstveh pbitiost 44hMat96cﬂ1m®gmesee firgi@irivieo pertmm 4446Isarre -qeiis Heed
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starting posmon of the dose nut resides along the first radial 56 flange of the first driver
portion 44.
After the dose setting mechanism 4 has been reset, the dose setting mechanism 4
20 must be re-connected to the cartridge holder 6. When re-connecting these two
components, the process generally works in reverse. However, this time the axial
compression of the main spring 60 causes the first driver portion 44 to re-engage with
the second driver portion 46. In this manner, the flexible elements re-engage with the
second annular ring 94 on the second driver portion 46.
25 Figure 6 illustrates a first arrangement of the second driver portion 46 and the first
driver portion 44 illustrated in Figures 3. As shown in Figure 6, second driver portion
46 is generally tubular in shape and comprises a first annular groove 90 at a distal end
of the second driver portion 46. The first annular groove 90 comprises a conical face
91. The second driver portion further comprises a second annular groove 94 and at
30 least one spline 96 positioned along a surface of the second driver portion.
The first driver portion 44 is also generally tubular in shape and comprises a first and a
second flexible element 102, 103 and a plurality of spline recesses 100. These



These ratchet features 104 engage simlar ratchet features on the spring
plate 25 which are splined to the housing 2 . (See e.g., Figures 3-5) At

t he end ovothm/mes4setti ng step, these ratchet features ecgapeoions74amot her
so as to prevent the first driver portion 44 fromrotating. This ensures
that as the spindle 42 is reset further, the first driver portion noves
axially to re-engage the second driver16%rtion 46 rather than rotate on the
coni cal face 90. These features also orientate the spring plate 25 relative
to the second driver portion 44 so that the two driver portions 44, 46
engage ehgality ofvecesgeasiOdmeleasablyadaraect treelongifidinalf splieg Gohefstberfiastadriter
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dose dial grip a spring 2 , an o ousi ng 204, a clutch 205, "a
driver 36D, tkeseuraiehresifeatuees2Otgage ane¢ akethe? 20, asandraventrthe firsialiviengot@s.
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conprises a first conmponent part 2 10 and a second component part 2 11.
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A second arrangement of resettable dose setting mechanism is illustrated in Figures 8-
20 10. Figure 8 illustrates a section view of a second arrangement of a dose setting
mechanism 200. Those of skill in the art will recognize that dose setting mechanism
200 may include a connection mechanism for releasably connecting to a cartridge
holder, like the cartridge holder 6 illustrated in Figure 2. However, as those of ordinary
skill in the art will recognize, the dose setting mechanism may also include a
25 permanent connection mechanism for permanently connecting to a cartridge holder.
Figure 9 illustrates a portion of the dose setting mechanism illustrating the driver
operation. Figure 10 illustrates a close up view of the coupling between the first driver
portion and the second driver portion illustrated in Figure 9. The second arrangement
of the dose setting mechanism 200 operates in generally a similar fashion to the first
30 arrangement of the dose setting mechanism 4 illustrated in Figures 1-5.
With reference to Figures 8-10, the dose setting mechanism 200 comprises a dose dial

grip 202, a spring 201, an outer housing 204, a clutch 205, a driver 209, a number



t he second driver portion 2 12 (i.e., pushed in a proximal direction). In
one arrangenent, this nay be achieved by pushing axially on a distal end of
t he spi ndve 2843968k s does not require any nechani sm as®oTiER@d/ 03d4dh
renoval of a cartridge holder. The nmechanismis al so designed such that the
first and second driver portions 207, % 12 remai n | ocked toget her
rotationally during dose setting as wel'l as during dose adm ni stration. An
axial force on the spindle 214 causes the spindle 214 to rotate due to its
t hreaded connection to the inner housing 208. This rotation and axi al
movenenslesivet2s, spilickérc220,4andan inner tausieg 208 $i'mi@lr t@ith'e/érrivqrcﬁﬁ ilosiraed t o
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illustrated in Figure 9, a distal end of the clutch 205 conprise a
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I nner sughasistrafiod.he i nner housing 208. Therefore, when the Gap Ais
reduced or closed up, the second driver portion 2 12 cannot rotate relative
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back i nQ04t|dﬂaerQ:seresithe figst aEoBapdrsion 200 tandove axially towards the second driver
portion 212. This will eventually de-couple the coupling elements 250 between the first
driver portion 207 and second driver portion 212. This can be seen from Figure 11.
20 This axial movement of the first driver portion 207 towards the second driver portion
212 results in certain advantages. For example, one advantage is that the metal
spring 201 will compress and will therefore close the Gap A illustrated in Figures 8-10.
This in turn prevents the clutch 205 from disengaging from the clicker 220 or from the
number sleeve 206. As illustrated in Figure 9, a distal end of the clutch 205 comprise
25 a plurality of clutch teeth 203. These clutch teeth 203 engage a plurality of clicker
teeth 222 disposed at a proximal end of the clicker 220. As such, when a user dials a
dose, these clutch and clicker teeth 203, 222 respectively, engage one another to
produce an audible click (and perhaps a tactile click indication). Preferably, the clicker
teeth 222 are geometrically disposed so that each click corresponds to a conventional
30 unit dose, or the like. Therefore, when the dose dial grip 202 and hence the clutch 205
are rotated, an audible sound is heard as the clutch teeth ride 203 over the clicker
teeth 222.



thereby re-set, there will be no risk of the nunber sleeve 206 bei ng pushed
out of the proxinmal side of the dose setting nmechanism 200 as a result of a
force beiwgappi3d@d on the spindle 214. Simlarly, whenpChaEpPdowgsHed i very
device is being dispensed, the user applies an axial load to a dose button
2 16. The dose dial grip 202 is rotatahly coupled to the dial sleeve but
non-rotatably coupled to the dose buttd&Y. The dose button 216 is axially
coupled to the clutch 205 and this prevents relative axial novenent.
Therefore, the clutch 205 noves axially towards the cartridge end or the

di stal dhe ssicontierites212és pﬁevgnt@:ﬂtmnirstatmgcsindmitﬂs amiirmdetntthelicﬁédgﬁgés t he
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tail of a arrangenment of the first driver portion 207 and the
secg(ﬁd 8F‘|t0%r3p564]? iiﬁ 2 12 illustrated in Figure 8. As illustrated in
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206, allowing for relatlve rotatlon while closing up the Gap A.

As described above, this prevents the clutch 205 from rotating relative to the clicker
220 and hence relative to the housing 204. However, in this scenario, it also prevents
20 the coupling between the first driver portion 207 and the second driver portion 212
from becoming disengaged. Therefore, any axial load on the spindle 214 only
disengages the first and second driver portions 207, 212 when the dose button 216 is
not axially loaded. This therefore does not happen during dispense.
With the dose setting mechanism 200, as a user dials a dose with the dose dial grip
25 202, the metal spring 201 is selected to be strong enough to maintain engagement of
both clutched couplings: the clutched coupling between the clutch 205 and the number
sleeve 206 and clutched coupling between the first driver portion 207 and second
driver portion 212.
Figure 11 shows in detail of a first arrangement of the first driver portion 207 and the
30 second driver portion 212 illustrated in Figure 8. As illustrated in Figure 11, the second
driver portion 212 is generally tubular in shape and comprises at least one drive dog
250 located at a distal end of the second driver portion 212. The first driver portion



illustrated in Figure 3 . In this arrangenent, the first driver portion 207
conprises a first portion 2 11 that is permanently clipped to a second
portion 2v0Qo10/13m648hi s arrangenent, the first portion 2pti/EPosmpsses t he
drive dogs 252 and the second conponent 2 10 includes the outer groove for
the | ast dose nut as well as an intern% groove 254. This internal groove
254 is used to connect to the spindle 14 and drives the spi ndl e 214 during
dose adm nistration. In the illustrated arrangenent, the internal groove
254 conprises a part helical groove rather than a conplete helical groove.
One adval¥ aaiﬁp bés aigmeaalryatugeiwshape anbaomprises aypluealdy oy recesises 268 sized
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As may be seen from the arrangement illustrated in Figures 8-10 there is, in addition,
certain feature enhancements over the dose setting mechanism 4 lustrated in Figures
3-5. These can be added independently of the ability to re-set the device to replace an

20 empty cartridge with a new cartridge. These enhancements, therefore, are relevant to
both a re-settable and non-re-settable dose setting mechanism.
One of the advantages of both arrangements illustrated but perhaps in particular in the
arrangement illustrated in Figures 8-11 is that the dose setting mechanism 200 has a
reduced number of components over other known dose setting mechanisms. In

25 addition, apart from the metal coil spring 201 (see Figures 9 and 10), all of these
components making up the dose setting mechanism 200 may be injection molded
using inexpensive and unsophisticated tooling. As just one example, these
components making up the dose setting mechanism 200 may be injection molded
without the expense and sophistication of a rotating core.

30 Another advantage of a dose setting mechanism 200 comprising an inner housing 208
such as that illustrated in Figures 8-11 is that the dose setting mechanism 200 can be
designed, with a slight modification, as a drug delivery device platform that is now



O herwi se, the drug delivery device illustrated in Figures 8-1 1 could
remai n unchanged. In such a disposable device, the cartridge hol der would
be fixed wo 20tve13beaasi ng or alternatively, nmade as a singce/rre@opsaee body
and cartridge holder. The illustration in Figures 8-1 1 shows an inner
housi ng 208 having a |l ength "L" 230 ger&%rally simlar in overall length to
the dose setting nechani sm 200. As w | |““be described, providing the inner
housing 208 with a length of "L" has a nunmber of advantages over ot her
known dose setting nechanisns that do not utilize an inner body or an inner
body hacapgble dfsngportipgrzothalressetigblal anconomagsaifabldhdrugetiejivierptiedcesns As
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number sleeve 206 is rotatably engaged with this groove 232.
One advantage of this dose setting mechanism 200 utilizing the inner housing 208 is
that the inner housing 208 can be made from an engineering plastic that minimizes

20 friction relative to the number sleeve 206, groove guide 236 and the groove 232. For
example, one such an engineering plastic could comprise Acetal. However, those of
ordinary skill in the art will recognize that other comparable engineering plastics having
a low coefficient of friction could also be used. Using such an engineering plastic
enables the material for the outer housing 204 to be chosen for aesthetic or tactile

25 reasons with no friction related requirements since the outer housing 204 does not
engage any moving components during normal operation.
The inner housing 208 also enables the number sleeve 206 to be provided with a
helical groove on an inner surface 238 of the number sleeve 206, rather than providing
such a helical groove on an external surface 240 of the number sleeve 206. Providing

30 such an internal groove results in a number of advantages. For example, this results
in one advantage of providing more surface area along the outer surface 240 of
number sleeve 206 so as to provide the scale arrangement 242. Increased number



t he groove were provided along the outer surface 240 of the nunber sleeve
206. This feature is particularly inportant for a re-settable drug delivery
devi ce whwohowvisbéshave to function over a much | onger pecir@EP2@b/ 05740
conpared to a non-resettable device. The effective driving dianeter
(represented by 'D ) of the grooved interface between the nunber sleeve 206
and the inner housing 208 is reduced céﬁbared to certain known drug
delivery devices for the sane outer body diameter. This inproves efficiency
and enabl es the drug delivery device to function with a |ower pitch

(r epr eseleeyd shyface'ared orayt e ssed davdrugod dgvimevidegificaéion gungesdsonAnadtheot her

ds, t hel i ql f the th t I, whet h hed
o ai | y BBt s oFo 8 BT el Pl APaTE2ah bR e SHE AR P Bt AN o n
this he%ie’év@rﬂj@il’sitﬁat?ﬂ%g?ﬁ?%%’ﬂ%be?@@ig‘ﬁo(/\ﬁ{ﬁljdg%cgéd Aok difhidgraEban ctheeve 206

can be nmade the |ength - mechani sm"L" 230 rather than having to split
t hi s | elgrés,iihisanereedifisal dor disfuipraggoms logaed i tie iInnsrr geeevngeriang thasphce

cont guihs Slagtedha fiFovRRd Ao ol ioar PR REHREAER B ueb e 208 IR e
sl eeve 28furnid dartc0at e mpersitrior 204-sefthble drogrdeviesrytdwvidawaichawiilhalvg toand

perceived quality) of the dose setting mechanism when a user uses the drug
del i ver JUngsioNQVer @ raven langer Reriad iohtimeseanapies t@eseontesatiable deyiceust r at es

t he dos ' b ' ' | of 80
| nt or nad ondrecute PEU PO et dretrBeitelth, DO O b VRSl B D PREN 0 o
ar r angetenhué2r sleebe 206dahehthel inhemhdleng @081is hrexluedco?iZared ém cettaim t he

nu r sleeve, 206 i.s fully dialed out as e seen fromFigure 13.
Fovdder KNORB g fglversdle s B fia e Sl Hachi M elare (I UBAIOLESt o ¢ hat
shown 1 Brricidtiyearf Bhbia HerdUivendevicd fo hinchBn R & laigdigh near the
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mechani sm’co
having to split this length into the space required for the number sleeve 206 and a

space required for a clicker and a dose limiter. One advantage of this configuration is
that it ensures a good axial engagement between the number sleeve 206 and the outer

20 housing 204. This improves the functionality (and perceived quality) of the dose
setting mechanism when a user uses the drug delivery device to dial out a maximum
settable dose. Figure 13 illustrates the dose setting mechanism 200 dialed out to a
maximum settable dose of 80 International Units (“IU”).
Another advantage is that it enables the scale arrangement 242 to be hidden within the

25 outer housing 204 even when the number sleeve 206 is fully dialed out as may be
seen from Figure 13. However, the design does not limit the position of the window 14
to that shown in Figure 8 but allows this window 14 to be positioned at near the dose
dial grip 202 of the device. In arrangements illustrated in Figure 12 and 13, the scale
arrangement 242 will only be visible by way of the window 14.

30 Also the driver 209 (whether made in two portions or just one unitary component) can
be made with a plain internal through hole plus a thread form that can be molded with
axially moving core pins. This avoids the disadvantage of a driver having an internal



housi ng 208 is that the use of the inner housing 208 adds a conponent part

to the overall dose setting nmechani sm 200. Consequently, this inner housing
208 wi | | wendiwzvdsacrease the overall wall thickness thacTtmesdiobsi4desi gned

to fit between the clutch 205 and nunber sleeve 206. One way to work around
this design issue, as illustrated in Figure 8, is to reduce the dianeter of
the clutch 205 and nunber sl eeve 206. s in turn can be achi eved because

the thread form between the driver 209 and the spindle 214 conprises a male
internal feature on the driver 209 and a fenmal e external groove formon the
spi ndl etrread it mare theeohea ppn rgdihereforenregugesial core giratrebe rotatechyutt he

spi ndl e _groo form.that interfaces with the groove along the inner surface
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t he overall outer diameter of the dose setting mechanism 200. Another added benefit of
the reduced effective diameter of the thread interface with the driver 209 is that it
improves efficiency of the drug delivery device during dispense as explained above.
20 The window 244 through which the scale arrangement 242 may be viewed can either
be just an aperture in the outer housing 204 or can include a clear lens or window
designed to magnify the scale arrangement (i.e., printed or laser marked dose
numbers) along a portion of the outer surface 240 on the number sleeve 206.
The connection of a cartridge holder into the outer housing 204 can be achieved using
25 either a screw or bayonet type connection. Alternatively, any similarly robust design
used in drug delivery devices requiring a largely cylindrical part to be removed and
then reattached could also be used.
With the limited choice of mechanical advantages available with the overlapping helical
spindle 214 in the arrangement illustrated in Figures 8-11, often an optimum choice of
30 mechanical advantage for the length of the dose setting mechanism (and hence overall
length of the drug delivery device) required is difficult to achieve. Hence, an alternative

arrangement for this dose setting mechanism having a multi-component drive sleeve



ratio of the pitches of the grooves on the spindle, such as the

mul ti-groove spindle illustrated in Figures 8-1 0 . Such an enhanced dose
setting rwohamisme4Bs illustrated in Figures 14 and 15 . PEw/EPexianpi4eg Fi gure
14 illustrates a sectional view of another enbodi nent of a dose setting
mechani sm of the drug delivery device i]lustrated in Figure 1. Figure 15
Illustrates a partial sectional view 0% he enbodi nent of the dose setti ng
mechanismillustrated in Figure 14. This alternative arrangenent of the
dose setting nmechani sm 300 operates in generally a simlar fashion to the
dose semaynioe adesinechi $he@dore; tHarstmay be a medd fpneasrhanced dhsatseittd)g t he dose
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Figures 14 and 15, the doseé setting mechani sm 300 conprises a dose dial
gri p 30#lustratgst indggeEs 8-18n Shiehan enhrnaey Ee, seiting meshapey) isdlldstrated 309,

a nupber. a clicker 375, a dose limter 3 18, and an i nner
hous?ﬁgF ggéﬁrﬁ%]%g}&to the driver 209 illustrated in Figures 8-1 1, driver

309 of ¢osexaripld, Figurechiilustiatdd seutiphabeewaffdnosiierdsrédinmt bf atiose’ and
a second driver portion 3 12 . In one arrangenent, the first driver portion

307 conpeiteggnachanish of e Sriheelivary device ilhriraied bbisdre drpiiRt Hart 3 11

(see geRner . o Bl ! t : | | i 307 is
a1 nt o s eick:a DRI Socrdnat o B R e adimet Bt e G rii i
i |1 ustr dlustrated ki Ggures14L4ThisdhltEbn ativepanr segeracmtesfehé abke setitg methamgm
mechani the first drivyer portion 307 is de-coupled fromthe_dose settin
rechni SADSwETaiRE T oRacraly S SRy EENRSY o B o SRILTRCRRRRIEAPY t onar ds
the secqrm%trgféd/iﬁrﬁﬁwers'slmB_T%%t (s, tt%e do$e!SBEHAgIdhdPdd¥el]dBihg Ypefstidatre Thi s
does not require any nmechani sm associ ated w 9h renoval ~ of g gartrl ge
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by one @imfarte theldrivat 209liliuseatetttih Figliddd-11, driver 309 of dose setting
mechanism 300 comprises a first driver portion 307 and a second driver portion 312.
In one arrangement, the first driver portion 307 comprises a first component part 310
20 and a second component part 311 (see generally, Figure 11). Alternatively, the first
driver portion 307 is an integral component part.
Where the dose setting mechanism 300 illustrated in Figures 14 and 15 comprises a
resettable dose setting mechanism, the first driver portion 307 is de-coupled from the
dose setting mechanism 300 when the first driver portion 307 is pushed axially towards
25 the second driver portion 312 (i.e., pushed in a proximal direction). This does not
require any mechanism associated with removal of a cartridge holder. The mechanism
is also designed such that the first and second driver portions 307, 312 remain locked
together rotationally during dose setting as well as during dose administration.
Returning to the arrangements illustrated in Figures 8-10, the multi-component driver
30 209 moves axially without rotation relative to the internal housing 208 during dose
dispense. In the alternative arrangement illustrated in Figures 14-15, the driver 309
does not just move axially during dispense but is constrained to move along a helical



into an inner surface of the inner housing 308. In such an arrangenent, the
path of the driver 309 may be controlled through a rotational coupling

bet ween awol20okip64375 (preferably, by way of a second clpctkrropostsvon 377)
with at | east one helical groove 341 provided along an inner surface of the
I nner housing 308. If these helical grqogves provided along the inside of
the inner housing 308 rotate in the oppdsite sense to the thread formon
the first driver portion 307 or the nunber sleeve 306, then the mechani cal
advant age may be reduced. However, if these helical grooves rotate in the
sane sepsath.t Suche heticalaebth onay be defived by sinedori mere beliaail eplirgs734t matdechunber
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equati on: A+B?/g x ( 1- B/%_ n this equation, Ais the groove pitch
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bet Lngl 4 ' dri ' 307, d Cis th
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sane seilfthess hBlicdl grécb\}e% grovilegesieng transiie of the stiartredising S0 rotet ihdhend
15, the clicker 375 conprises a multi-conponent clicker. Specifically,
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. This is in contrast tg the | ocation of the clicker in the dose setting
echOni 4 DOTDRI Fleeye 085N, YEGRIN08 DiGH L Kie BRGaRaRE TMARAISTEY | o
Figure e ih&@asbgcker arrangenment 220 is positioned on a proximl side of
the spring 201 . Positioning the clicker 375 on the distal side of the

met al cdVith speh agrepdsenctose,/ssiting madianisoh 380yaneqgsetion farthexesmplieg it

hel t that th d _clicker. t 377 that i ti |
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not move/@yi ah ks 2a8ahencR iFPrRSgriele bRERbEIWERIHeVSih@etNa dKyiRineg when the
button 316 i s depressed to thereby di sengage the clutch 305 fromthe nunber

sl etye Bouwging|30§, Feisdhe grkegvesmiThieetwegn|tbasginde Bdé and, the fiestsirivek eprt®ns
woul d C%H?,eaﬁ@% @ltHé ?)ﬂch of the helical grooves 341 with a positive notation depicting in
the same sense as B.
In this arrangement and as illustrated in Figures 14 and 15, the clicker 375 comprises
a multi-component clicker. Specifically, clicker 375 comprises a first clicker portion 376
20 and a second clicker portion 377. The first and second clicker portions 376, 377
comprise clicker teeth 378 and 377, respectively. Both first and second clicker
portions 376, 377 are placed on a distal side of the metal coil spring 301. This is in
contrast to the location of the clicker in the dose setting mechanism 200 illustrated in
Figure 8. In the arrangement illustrated in Figure 8, the clicker arrangement 220 is
25 positioned on a proximal side of the spring 201.
Positioning the clicker 375 on the distal side of the metal coil spring 301 achieves a
number of advantages. For example, it helps to ensure that the second clicker portion
377 that is rotationally coupled to the helical grooves provided along the inner housing
308 does not move axially and hence does not rotate relative to the housing when the
30 button 316 is depressed to thereby disengage the clutch 305 from the number sleeve
312. If the clicker 375 were allowed to rotate, the clicker 375 would cause the clutch
305 to rotate. If this were to occur, this may prevent the clutch 305 from re-engaging



305 to rotate. If this were to occur, this may prevent the clutch 305 from
re-engagi ngm th the dose dial sleeve 306 at the end of dose. Also, if the
cl utch 3080owercei3ad4sBowed to rotate when the button 3 16 ipsTdPpriedsad) t he
driver 309 would rotate as well and this would affect dose accuracy when a
user releases the button 3 16 and the %%iver 309 rotates. Again, with this
alternative arrangenent of a dose settigig nechani sm 300, rather than having
the clicker teeth between the clicker 375 and the first driver portion 307,
the clicker 375 has been split into two parts 376, 377. In this

ar r angemgthtthe tdosefdialsieaira 365 apihvet érchoBdase: aflspoif He cloikcha3@% mene alowedr i ng
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either the driver 309 or the clutch 305. Therefore, during dose dialing,

the fir&otatds.cker portion 376 rotates relative to the second clicker
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woul d be substantially different en the user uld be drraling up to

di al i ngpadion 37 @mietesNetative Hathevsetoncheiokes podiont 3 Mgwhichds getatianal300

i | lustrated in Fi 14 and 15, . the . f chicker teeth the first
and seconapere iy Mol indle A e B D pba pshet ied Ahver o, 11
thread pjdsinepistarpahemeént Wh&kerit isahd gisttdiek&asdraeh 378TRET oillatéd akidllpeh

rotation to match the nunbers or other simlar dose setting indicia

prol® de@ pyAxima direstoripad tereawdistal dipectionh detiag ciading theslickardeethndt®B78 18
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di spenserovidied dataes sintifat eactife Adspohbé wien i@basiee ILditiidrialing e dbsever 309
t hereby ensuring . that no further doses can be dial ed
compared with dialing down a dose. If the first clicker portion 376 were to be
rotationally coupled to the inner housing 308, as this first clicker portion 376 oscillated
20 proximally and distally during dialing it would also oscillate rotationally. One perceived
disadvantage of such an arrangement is that the resulting dialing torque would be
substantially different when the user would be dialing up to dialing down a dose.
Note that with the dose setting arrangement 300 illustrated in Figures 14 and 15, the
number of clicker teeth on the first and second clicker portions 376, 377 has to be
25 altered to account for the thread pitches B and C in order to get the correct number of
clicks per rotation to match the numbers or other similar dose setting indicia provided
on the dose dial sleeve 312. In addition, the dose limiter 318 also comprises splines
333 that run in the same helical grooves 341 in the inner housing 308 as the second
clicker portion 377. Therefore, during dose dispense, the dose limiter 318 will not
30 rotate relative to the driver 309 thereby ensuring that no further doses can be dialed

after the dose limiter 318 has come up against a stop on the first driver portion 307.



after the dose limter 3 18 has cone up against a stop on the first driver
portion 307.Simlar to the driver illustrated in Figures 8 - 11, the first
driver powbi20m/130#430f dose setting mechani sm 300 conpri PEI/HPRMI0POETIHE
clipped together. Al though the dose setting mechanism 300 illustrated in
Figures 14 and 15 provi des a nunber of r2gdvant ages, there are also certain
limtations associated with such an arri®dngenent. For exanpl e, one issue

wi th dose setting mechanism 300 is that when nmechanismis reset so as to
repl ace a used cartridge, the spindle 314 is pressed back proxinmally.
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portion 307 not only conpresses the spring 301 but” has to rotate the

cl i cker ngMes0f adwvariagas. here 3amalse igertainuirhatiys, assegiaded withisuchdAreeve 306

(oS L BpRgt B RPLRREBY RSl LA PGS PP ALEST SIS B pREEL e
anot her negtpRAisI® Y regkt 8o @816 regihte ROLJBRICEETHIY®, Ge gﬂnad@rm @qireygécybalaw ce
illustrated in Figure 1. In this illustration, the dose setting nechani sm
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clicker 475, and a spring 4 own In Figure 16, the clicker
conpri sdsal ale‘eves’iOGoﬂelaik/erto;ibe hDUEIng'/fﬂ)‘lan-Ehla inereases ti'ie| fok@r regpireddo régat. | n
this arranaenent the first iI.cker portion 476 is simlar to the clicker

i |1 ust r % 0?%8‘??88@%0@% W30 that the first clicker portion 476
conpr i Sﬁuﬁ*eﬁ'&ﬂ@étfétés @fpé‘rflélq}iéﬂl df‘?@i AndtRér etitREfnEht GiPlode8Eting22 engage

a plurality of clutch teeth 403. HOowever, unlike the clicker 220 of Figure
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17 illustrates the partial sectional view of embodiment of the dose setting mechanism
400 illustrated in Figure 16 in a second position with the dose setting button being
pressed out. Figure 18 illustrates the partial sectional view of embodiment of the dose
20 setting mechanism 400 illustrated in Figure 17 with a second clicker portion 477
removed.
The alternative embodiment of the dose setting mechanism 400 comprises a clutch
405, a clicker 475, and a spring 401. As shown in Figure 16, the clicker 475 comprises
a first clicker portion 476 and a second clicker portion 477. In this arrangement, the
25  first clicker portion 476 is similar to the clicker illustrated in Figures 8-11 in that the first
clicker portion 476 comprises a plurality of clicker teeth 422. These clicker teeth 422
engage a plurality of clutch teeth 403.
However, unlike the clicker 220 of Figure 8 comprising splines that engage the helical
groove 241 provided on the inner housing 208, the first clicker portion 476 of dose
30 setting mechanism 400 is not splined to an inner housing. Rather, the second clicker
portion 477 is rotationally coupled to the first clicker portion 476, axially coupled to the
driver 409 and rotationally coupled to the helical grooves provided on an inner housing.



portion 477 is rotationally coupled to the first clicker portion 476,
axially coupled to the driver 409 and rotationally coupled to the helical
grooves pwowhnedo@d an i nner housing.ln this dose setti mgTmeesanssm 400
arrangenment, neither the driver 409, the clutch 405, nor clicker rotate,
when a dose button is depressed. Siml %rly, nei ther the driver 409, the
clutch 405, nor the clicker rotate whe % he dose setti ng nechani sm 400 is
reset. One advantage of such an arrangenent is that this nechani sm ensures
a low force to reset the pen and good dose accuracy. Figure 19 illustrates
t he sectmthigdps& eettingrrecmnism 40tharrasgerbentysedhed thie driver éGQet@e@luichgdfOS,

rrechanlsmlllustra ed in F| [ 0. an b ee from. e
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addition, the second clicker portion 477 further conprises a recess 482.
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have to ut si de the inner but the driver could still be
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have been described. Those skilled in the art er st and, however,
t hat chaligjes p@mbméa"( i3 axiailypsscurag t@&emel@rtd)dm\rmfsmrmrbédm ments wit hout
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housi ng having an external groove, said inner housing conf i gur ed to ui de
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inner body or as shown in the first embodiment (ref Figs 3-5) on the inner surface of

the outer body. Where an inner body exists, in these alternative arrangements the
clutch, spring and clicker components would have to lie outside the inner body, but the
driver could still be rotationally coupled to the clutch and lie inside the inner body so as
20 to drive the spindle forwards.
Exemplary embodiments of the present invention have been described. Those skilled
in the art will understand, however, that changes and modifications may be made to
these embodiments without departing from the true scope and spirit of the present
invention, which is defined by the claims.



a dial sleeve disposed between said outer housing and said inner housing,
said dial sleeve rotatably engaged with said external groove of said inner
housi ng; wibens/3sai d di al sl eeve is configured to rotatrerwrdonsspect to
bot h said outer housing and said inner housing during dose setting and
configured to be translated away from hoth said outer housing and said

i nner housing, characterized in that t 9 i nner housi ng conpri ses an
internal helical spline. 2 . The dose setting nmechani smaccording to claim
1 wherein said internal helical spline is configured to guide said driver
in a heldlaiads notion during dose di spense. 3 . The dose setting nechani sm
according to claiml1l or 2 wherein said driver conprises a first driver
portion and a second driver portion, wherein said first or said second
driver portion preferably conprise a plurality of driver conponents. 4 .
The dose setting mechani smaccording to any one of the preceding clains

f urt her TconpA dnseseiting sedhianisnefor asdiug drivery Jevicersaigmeasbanissn sai d

hel i cal Iig of said inner housing. 5 . The dose setting nmechani sm

acco diﬁéHF%I@paiﬁl4 wherein said dose limter conprises an interna

hel i cal agroueeenddsitg;i s operatively coupled to a helical groove provided on
said driver. 6 . The dose setting nechani sm according any one of the

pr ecedi AF ieNef hadsing hadng éonpriediahgrapvel peiddpner hougieg gerfigused te gyide
mechani - j l.ak m 6 [ j j Lde aid driver in a
hel i cal §@Ddf@§%rg%§%ﬁ%§§§iaﬁﬂcg§ael Sdéwﬁﬁégpg%gnggC@syﬂ%é@aéaai nner housi ng.
8 . The adiislesls@td disgosed betwean said @utkmepusingard shidcihaemnsolsing, saisvde ei n
said clicker cgﬁgrises a fin§$ clicker portion anﬁ,a second clicker

por 19 on SleREraiatali%ienopped Wity 3¢ x1erBRhITBRVE BhPRIAJBRETNUSRG: set of

clicker ; Aty af | i ; I
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teeth o second cl i cker p(l) tion. e setting nechani sm
accor di agdtsaicbim@eohousiagrkiriégtansg sdtidrgand sanfiguweddade toansdated awaysfrom

clicker rti.gn conprises said at |east .one spline_ confj ed. t o _engage
sai d hePPLPId AU sTag AR sriddRciRysitd. dracteizsaub Lt nngr RetRdfi sm
accor di ggniRise8@anqhtephaiHBichl $in. wherein said clicker conprises a first
set1é)f clicker teeth that are rotationally engaged with a clutch.

2. The dose setting mechanism according to claim 1 wherein said internal helical

spline is configured to guide said driver in a helical motion during dose dispense.

3. The dose setting mechanism according to claim 1 or 2 wherein said driver
20 comprises a first driver portion and a second driver portion, wherein said first or said
second driver portion preferably comprise a plurality of driver components.

4. The dose setting mechanism according to any one of the preceding claims
further comprising a dose limiter, said dose limiter splined to said helical spline of said
25 inner housing.

5. The dose setting mechanism according to claim 4 wherein said dose limiter
comprises an internal helical groove that is operatively coupled to a helical groove
provided on said driver.

30
6. The dose setting mechanism according any one of the preceding claims further

comprising a clicker.



11. The dose setting nechani smaccording one of clains 6 to 10 wherein said
clicker is axially secured to said driver. 12 . The dose setting nechani sm
accor di ngvoeomnsd@B clainms 6 to 11 wherein said clicker pc3/Brooioguuped t o
rotate during a dose setting step and/or to rotate during a dosing step
and/or, said dose setting nmechanismconprising a resettable dose setting
mechani sm to rotate during a resettingﬁstep. 13 . The dose setting
mechani sm accordi ng any one of the preceding clainms further conprising a
spindle, said spindle operatively coupled to said driver such that when
said i nner housing guides said driver to dispense sai d dose set by said

d ti d d t
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sai d dO%Qldfer@erChéhééFrhbﬂGﬁaﬂaé} wﬁ@?@lnd%@cﬁ@&ér'r@gldéﬁmm saagse ding to
claim 13 wherein said spindle conprises a first and a second heli cal

groove. hogsingThe dose setting nechani smaccording to claim 13 or 14 wherein
said-spindle is configured not to rotate during a dose setting step and/or
to r%tate during a dosing step and/or to rotate during a resetting step. 16
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coupl ed d ex roove o sai d i nner housi

r ot at i osatond selrpﬂc&ldkerdeem df shidlsesbree ¢kclau pontipra dose setting step: a

coupl i ng nmenmber conprising at least one rib that is rotationally coupled to
sai d“helical spline of said inner housing: such that when during said dose
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r ot at es cbicker@nm said firshelickealpoggin camprniges saidlat (aestl one spbnacenfiguratitoe to
sai d dial sleeve a a dose di spense step, said driver
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15 10. The dose setting mechanism according to one of claims 6 to 9 wherein said

clicker comprises a first set of clicker teeth that are rotationally engaged with a clutch.

11.  The dose setting mechanism according one of claims 6 to 10 wherein said
clicker is axially secured to said driver.

20
12.  The dose setting mechanism according to one of claims 6 to 11 wherein said
clicker is configured to rotate during a dose setting step and/or to rotate during a
dosing step and/or, said dose setting mechanism comprising a resettable dose setting
mechanism, to rotate during a resetting step.

25
13.  The dose setting mechanism according any one of the preceding claims further
comprising a spindle, said spindle operatively coupled to said driver
such that when said inner housing guides said driver to dispense said dose set by said
dose setting mechanism,

30 said driver pushes said spindle to act on a cartridge bung while said spindle translates

in a distal direction to expel said dose from said cartridge.



sl eeve and rotationally coupled with said coupler, characterized in that
characterized in that said coupler is configured not to nove axially

rel ati ve wo 2smi/d9é4ner housi ng and not to rotate said decrapredwesr4sa@i d dose
setting nmechanismis noved between said dose setting step and said dose

di spense step or between said dose di s%eznse step and said dose setting

st ep.

14.  The dose setting mechanism according to claim 13 wherein said spindle

comprises a first and a second helical groove.

15.  The dose setting mechanism according to claim 13 or 14 wherein said spindle is
5 configured not to rotate during a dose setting step and/or to rotate during a dosing step
and/or to rotate during a resetting step.

16. A dose setting mechanism for a drug delivery device, said mechanism
comprising:
10  an outer housing:
an inner housing having an external groove and a helical spline, wherein said helical
spline of said inner housing is positioned on an internal surface of said inner housing
a dial sleeve coupled to said external groove of said inner housing;
a driver rotationally coupled to said dial sleeve during a dose setting step:
15 a coupling member comprising at least one rib that is rotationally coupled to said
helical spline of said inner housing:
such that when during said dose setting step, said dial sleeve and said driver are both
rotated, said dial sleeve follows said external groove on said inner housing, and said
coupler rotates out on said helical spline and is allowed to rotate relative to said dial
20 sleeve and driver;
and during a dose dispense step, said driver is rotationally decoupled from said dial
sleeve and rotationally coupled with said coupler,
characterized in that
characterized in that said coupler is configured not to move axially relative to said inner
25 housing and not to rotate said driver when said dose setting mechanism is moved
between said dose setting step and said dose dispense step or between said dose
dispense step and said dose setting step.



