Descri pti on RESETTABLE DRUG DELI VERY DEVI CE BACKGROUND Fi el d of the Present
Pat ent Application The present application is generally directed to dose
setting meohanisns:2for drug delivery devices. Mre partipculeeedipostihe
present application is generally directed to resettabl e dose setting
mechani snms for drug delivery devices. Pen type drug delivery devices
provide for self adm nistration of nedic¢inal product froma nulti-dose
cartridge. A resettable pen type drug delivery device allows a user to
replace an enpty nulti-dose cartridge with a new cartridge. Consequently,
t he useDessriptidn ed upon to re-set a dose setting nechani smof the drug
delivery device. Aspects of the invention may be equally applicable in

ot her scenarios as well. Background Pen type drug delivery devices have
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where self-treatnment enables such patients to conduct effective managenent
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resettable dose setting mechanisms for drug delivery devices.

Pen type drug delivery devices provide for self administration of medicinal product from
a multi-dose cartridge. A resettable pen type drug delivery device allows a user to

15 replace an empty multi-dose cartridge with a new cartridge. Consequently, the user is
called upon to re-set a dose setting mechanism of the drug delivery device. Aspects of

the invention may be equally applicable in other scenarios as well.

Background

20
Pen type drug delivery devices have application where regular injection by persons
without formal medical training occurs. This is increasingly common among patients
having diabetes where self-treatment enables such patients to conduct effective
management of their disease.

25
Pen type drug delivery devices have application where regular injection by persons
without formal medical training occurs. This may be increasingly common among
patients having diabetes where self-treatment enables such patients to conduct
effective management of their disease.

30
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



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

anpoul e) wyphmalsbgs2i ncl udes a reservoir that is filled wcrhepraowmsisgat i on

(e.g., insulin), a novable rubber type bung or stopper |ocated at one end

of the cartridge reservoir, and a top h?vrng a pierceabl e rubber seal

| ocated at the other, often necked- down$ end. A crinped annul ar netal band

is typically used to hold the rubber seal in pl ace. Wiile the cartridge

housi ng may be typically made of plastic, cartridge reservoirs have
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end of the cartridge assembly, a dose is set, and then a dose is administered. Such

15 removable needle assemblies may be threaded onto, or pushed (i.e., snapped) onto
the pierceable seal end of the cartridge assembly.

The dosing section or dose setting mechanism is typically the portion of the pen device
that is used to set a dose. During an injection, a spindle contained within the dose

20 setting mechanism presses against the bung or stopper of the cartridge. This force
causes the medication contained within the cartridge to be injected through an
attached needle assembly. After an injection, as generally recommended by most drug
delivery device and/or needle assembly manufacturers and suppliers, the needle
assembly is removed and discarded.

25
Different types of pen delivery devices, including disposable (i.e., non-resettable) and
reusable (i.e., resettable) varieties, have evolved over the years. For example,
disposable pen delivery devices are supplied as self-contained devices. Such self-
contained devices do not have removable pre-filled cartridges. Rather, the pre-filled

30 cartridges may not be removed and replaced from these devices without destroying
the device itself. Consequently, such disposable devices need not have a resettable
dose setting mechanism.



dose setting nmechanismiIn contrast to typical disposable pen type devices,
typi cal reusable pen delivery devices feature essentially two nain reusable
conponentwo 2810¢8@p432i dge hol der and a dose setting necharcsmp28ibiosTs7a
cartridge is inserted into the cartridge holder, this cartridge holder is
attached to the dose setting nmechani sm_The user uses the dose setting
mechani smto select a dose. Before the dser I njects the set dose, a

repl aceabl e doubl e-ended needl e assenbly is attached to the cartridge

housi ng. This needl e assenbly may be threaded onto or pushed onto (i.e.,
snapped onto) a distal end of the cartridge housing. In this manner, a
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distal direction during dose injection nust sonmehow be retracted back into
t he dosdhset¢edig assemdty say beethteadedoaror peished ©ntd (ireet sreagipeagorit) s
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from the dose setting mechanism. The user can then remove the empty cartridge from

15 the cartridge retainer and replace the empty cartridge with a new (filled) cartridge.

Aside from replacing the empty cartridge with a new cartridge, the user must 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

20 devices, in order to reset the dose setting mechanism, the spindle that advances in a
distal direction during dose injection must somehow be retracted back into the dose
setting mechanism. Certain known methods of retracting this spindle back into the
dose setting mechanism to a restart or an initial position are known in the art. As just
one example, known reset mechanisms require a user to turn back or push back

25 (retract) the spindle or some other portion of the dose setting mechanism. Additionally,
a so called last dose mechanism which represents the amount of medication contained
in the cartridge must be reset.

Resetting of known dose setting mechanisms have certain perceived disadvantages.
30 One perceived disadvantage is that the pen device user has to disassemble the device

to either remove an empty cartridge or somehow reset the device. As such, another

perceived disadvantage is that such devices have a high number of parts and



One perceived disadvantage is that the pen device user has to disassenble
the device to either renbve an enpty cartridge or sonehow reset the device.
As such, woaebtensger cei ved di sadvantage is that such devceap20@os74a1 hi gh
nunber of parts andtherefore such devices are typically conplicated froma
manuf acturing, froman assenbly and an handling standpoi nt. For exanpl e,
certain typical resettable pen type devfces are not intuitive as to how a
user nust replace an enpty cartridge and reset the device. In addition,
because such resettabl e devices use a | arge nunber of conponents parts,
such r e$wretdse sude deyiesstasa dypicallyecarapligatech ffoud kygnudactutings fedroran not easy

to carry _around or eas 0 conceal t is therefore.the object ,of the
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conpact in size. SUMVARY According to an exenplary enbodi nent of the
present invention solving above object, a resettabl e dosing nechanism
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button. A spindle acts on a of a cartri and a drrver operatively
coupl edwedtasethe ddsingloeehbnistrowitanegarddosipeseltisadamtaggs associatedtwitm of t he

dos sai d .,dose button myves jn an agxial directiop to cause sajd spipdle to
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said resetting nechanism the spindle 1s preferably retracted back I'nto the
dose setevieg lesbemptemtolassambitend exanyiaciure. Sunhdiesiied, devicesswouldialeo dose
settl N9 ek %asnl'rnsprlﬂ’yct%rerpsrt'egse ?eq%ired for a user to reset a dose setting mechanism while
also making the device less complex and more compact in size.
15

SUMMARY

According to an exemplary embodiment of the present invention solving above object,
a resettable dosing mechanism comprises a dose button and a dial grip operatively

20 coupled to the dose button. A spindle acts on a bung of a cartridge and a driver is
operatively coupled between the dose button and the spindle. During an injection of
the dose, said dose button moves in an axial direction to cause said spindle to
administer said dose. The dosing mechanism further comprises a resetting mechanism,
wherein during resetting of the dose setting mechanism using said resetting

25 mechanism, the spindle is preferably retracted back into the dose setting mechanism.

In another exemplary embodiment, a resettable dose setting mechanism comprises a
preferably inner housing preferably having a helical groove. A dose dial sleeve is
rotationally engaged with the housing, preferably with the helical groove of the housing.
30 Adriver is provided within the inner housing. The dose setting mechanism takes at
least three different conditions using a first clutch provided between the dial sleeve and
the driver and a second clutch provided between said housing and said driver. When a



preferably inner housing preferably having a helical groove. A dose dial
sleeve is rotationally engaged with the housing, preferably wth the
hel i cal gwoeus/gbesthe housing. A driver is provided w tlpcm/grb@&oiosnaer

housi ng. The dose setting nechanismtakes at |east three different
conditions using a first clutch provided between the dial sleeve and the
driver and a second clutch provided between said housing and said driver.
When adose is set, the first clutch engages and the dial sleeve and the
driver rotate together relative to the housing. Wien the dose is injected,
the fi rgloselisuseththﬁ ﬁ@hg@@semg&gm theadliaks$leeveand tme drieerdiotatetogeétnee t he
second clut.ch c es th el to the. |nn hausi t hat the dose
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a rotatable dose setting sleeve. When the dose setting sleeve is rotated to reach a
15 predetermined position, the dose setting sleeve releases the mechanical interlock and

places the resettable dose setting mechanism in a reset condition.

The above inventive solution requires a low part count and low complexity at the heart
of the drug delivery device where space is limited. Further, the inventive solution does

20 not expose plastic features to prolonged periods of load and has stiff and direct load
paths.

These as well as other advantages of various aspects of the present invention will
become apparent to those of ordinary skill in the art by reading the following detailed
25 description, with appropriate reference to the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
Exemplary embodiments are described herein with reference to the drawings, in which:

30
Figure 1 illustrates a first embodiment of a resettable drug delivery device;



description, with appropriate reference to the acconpanyi ng draw ngs. BRI EF
DESCRI PTI ON OF THE DRAW NGS Exenpl ary enbodi nents are described herein with
r ef er encewbaotonmBosdzawi ngs, in which: Figure 1 illustratestaprkiwssr471

enbodi ment of a resettable drug delivery device;Figure 2 illustrates the
resettable drug delivery device of Fi gUée 1 with the cap renoved and with a
dose having been dialled; Figure 3 illustrates a sectional view of a first
arrangenment of a dose setting nechanism such as the dose setting nmechani sm
of the drug delivery device illustrated in Figure 1 in a dose dialling

st at e; Figuee iustsatas e réssittaple dpigodéliverydevice bf Flgureldswitstitet ¢ary nechani sm
illustrated in Figure 3: Fiqure 5 illustrates a sectional view of the first
arrangeﬁ%ﬂ?v?%angY'Qb%ﬁQ?ﬁggéngttée,er\:g'aﬁ?% 6 is a partial perspective view
of the dose setting mechanismillustrated in Figure 5; Figure 7 illustrates
a sectional view of the first arrangenent in an initial device resetting
condi ti GigureiZgillusiraes @ seqhiapal Wewpdrastist arraegement of a dese gefingseechagism,
mechani i LN _Fi L ElL.gur L r -

o ange st 2o UGbE GelDerr Sesmid, Tut o dbigy BB uafedltEior e (e
present in a\destidMllingstatgarti al perspective view, Figure 10 illustrates the
second arrangenent I1n a partially dialled out position in a partial
perspective view, Figure 11 illustrates the second arrangenent in a fully
di al | edg; Sik.td i A ' ' j el 1 .rates the
second aFlrI ar§g‘ell?‘rén?éhtlﬁP%&;%ggﬁ\%%wemﬁgg? ?Eg%S#l”ﬁ’?@gléﬂﬂﬁ@éﬁué@%gﬁi ally

di sengagegurerdgm t he dose setting nmechanismin a partial perspective view,

d
an 10
Figure 5 illustrates a sectional view of the first arrangement in a dispensing state;
Figure 6 is a partial perspective view of the dose setting mechanism illustrated in
Figure 5;
15

Figure 7 illustrates a sectional view of the first arrangement in an initial device resetting

condition;

Figure 8 is a partial perspective view of the dose setting mechanism illustrated in
20 Figure 7;

Figure 9 illustrates a second arrangement of a drug delivery device according to a
further aspect of the present invention in a partial perspective view;

25 Figure 10 illustrates the second arrangement in a partially dialled out position in a

partial perspective view;

Figure 11 illustrates the second arrangement in a fully dialled in position in a partial
perspective view,
30



Figure 13 illustrates the second arrangenent in a position where the
cartridge holder is disengaged fromthe dose setting nechani sm DETAILED
DESCRI PTIVN 20tve13be3ems , , drug" or "nedi ci nal product” or pCnraeednenti, as
used herein, nmean a pharmaceutical formulation containing at |east one
pharnaceutrcally active conpound, mherezg in one enbodi ment the

phar maceutically active conpound has a | ecul ar wei ght up to 1500 Da
and/or is a peptide, a proteine, a polysaccharide, a vaccine, a DNA a RNA,
a anti body, an enzynme, an anti body, a hornone or an oligonucleotide, or a
m xture Fr'gurerié iHbeitatesting secord Mamgmneut incapositiee wiheee dmmfmtnidge wldeeisn in

a furtherrt i nent tgoﬁh@rgaceut caI actrve co ﬁ | L{seful for the
t r eat mefif éﬂlr'éj REGAGSAYT PSQPs 'QSéE FRANTPIR agertighig r?B%‘f [VGngeW:

associ aygg Wi th diabetes nellitus such as diabetic reti nopat hy,

t hr onboenbol i sm di sorders such as deep vein or pul nonary thronboenbolism
acute coronary syndrone (ACS), angi na myocardi al infarcti on cancer
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ernrna her e ment

active diymgu?ddWﬂmtheS@@sasethﬁg:me@mH‘mptI de for the treat rrent and/ or
prophyl axis of diabetes nellitus or conplications associated with di abetes

mel litus such as diabetic retinopathy, wherein in a further enbodi nent the

phar WC@ETMEEWDEQHMQT%%OQHd conprises at |east one human insulin or a

human i nsulin anal ogue or rivative, glucagon-like peptide (GP-1 ) or an
anal ogue or derivative thereof, or exedin-3 or exedin-4 or an analogue or
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|nsuI|n wher el n pro ine 1n position B28 is replaced Lys, Leu, Val
or Ala and wherein in position B29 Lys may be repl aced by Pr o; Ala( 826)
human o : , ,
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
15 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
20 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,

25 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,

wherein in a further embodiment the pharmaceutically active compound comprises at

30 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.



i nsulin; Des(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)
human i nswbi2n10/B8282Npal m t oyl - des(B30) hunan insulin; B29mRemhstsoyl human
insulin; B29-N-pal mtoyl human insulin; B28-N nyhstoyl LysB28ProB29 human
insulin; B28-N-palmtoyl- LysB28ProB29 human insulin;

B30- N- nyri st oyl - Thr B29LysB30 human i nsu?fin; B30-Npal mtoyl- Thr B29LysB30
human i nsulin; B29-N (N pal mtoyl -Y-glutanyl)-des(B30) human insulin;

B29-N- (N-li t hochol yl - Y-gl ut anyl ) - des(B30) human insulin; B29-N (w

car boxyhept adecanoyl ) - des(B30) human insulin and
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Pro36, deuliRr D8¢(B28sBA0hdrhan-ids)IinNH2s(BEA) IS irsttin 280 DeBA0NhdMEN39) ,
des Pro36 BI S0Asp28] Exendin-4(1 -39), des Pro36 [Met (O 14, Asp28]

Exendi ni{gUIN39) , des Pro36 [Met (O) 14, |soAsp28] Exendin-4(1 -39), des Pro36
[ Trp(Q2) 25, Asp28] Exendin-4(1 -39), des Pro36 [Trp(Q2)25, |soAsp28]

Exendi n-4(1-39),des Pro36 [Met (O 14 Trp(OQ2)25, Asp28] Exendin-4(1-39), des
Pro36 [ MeuliQ)dbtivatgs(e)fabexarmphsip28IN-Byeistiyhdds (B30 Mumanr indakn;HB2B6l-[ Asp28]

Exeng N A i des1850) Fidnan nsonABEE N B St T hi G i3S0iin: 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-

15  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-
20  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,
25 H-(Lys)5-des Pro36, des Pro37 Exendin-4(1-39)-NH2,

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

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

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

des Pro36 [Met(O)14, IsoAsp28] Exendin-4(1-39),
30 des Pro36 [Trp(02)25, Asp28] Exendin-4(1-39),

des Pro36 [Trp(02)25, IsoAsp28] Exendin-4(1-39),



des Pro36 [ Met (O 14, Asp28] Exendin-4(1-39), des Pro36 [Met (O 14, |soAsp28]
Exendi n-4(1 -39), des Pro36 [Trp(Q2)25, Asp28] Exendin-4(1 -39), des Pro36
[ Tr p( O2) A50 2 amAse28] Exendi n-4(1-39), des Pro36 [ Met ( OptTAprisp€RYy25,
Asp28] Exendin-4(1 -39), des Pro36 [Met (O 14 Trp(R) 25, | soAsp28]
Exendin-4(1 -39), wherein the group -Ly56- NH2 may be bound to the

C-term nus of the Exendin-4 derivative;“or an Exendi n-4 derivative of the
sequence H (Lys)6-des Pro36 [Asp28] Exendin-4(1 -39)-Lys6-NH2, des Asp28
Pro36, Pro37, Pro38Exendin-4(1 -39)-NH2, H (Lys)6-des Pro36, Pro38 [Asp28]
Exendi ndeg Pro38 MBKD)14HTAS(02)2b USR8 Brer®B)-46-33Y,, Pro38 [ Asp28]

Exendi n980 £a8y Y)Y ROHP8: eP8odaLEiaiis BRSO oross [ aspes)

Exendin-4(1 -39)-(Lys)6-NH2, H Asn-(d u)5-des Pro36, Pro37, Pro38 [Asp28]
Exendi n-4(1 -39)-(Lys)6-NH2, H(Lys)6-des Pro36 [Trp(Q2)25, Asp28]
Exendi nd@§f’-r9§§%§@é]ﬂ9@,ndlﬂl'ﬂl@s Asp28 Pro36, Pro37, Pro38 [Trp(Q2)25]

Exendi n- - - -, desqPro36, Pro37, Pro38 [Trp(OQ2)25, Asp28]
Exengéli n_d%%%rg%@%{@ﬁ‘ﬁ%@ﬁ%@%@f??ies Pro36, Pro37, Pro38 [Trp(Q2) 25,
Asp28] deeRtoB6 et(0394 - A28 ta@nBired6-39y, 037, Pro38 [ Trp(Q2) 25, Asp28]
Exendi n- 4( 1- 39%- ( LE/B;G- NH2 I—%é IF%];B) 6-des Pro36, Pro37, Pro38 [Trp(Q2)25,
Asp28] ERemIPAc IMel(O3d4. IsphepeBINpendin-ALIr3P u) 5- des Pro36, Pro37, Pro38
[ Trp(Q2 , A 5 = (AYSHH- NH2, H (Lys)6-des Pro36
[ Met (O ?%é F’@@@M@Z?ﬁ ﬁf?%f%?.ﬁ%@;‘éﬁ?@;

des Pro36 [Trp(02)25, IsoAsp28] Exendin-4(1-39),

10 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;

15 or an Exendin-4 derivative of the sequence
H-(Lys)6-des Pro36 [Asp28] Exendin-4(1-39)-Lys6-NH2,
des Asp28 Pro36, Pro37, Pro38Exendin-4(1-39)-NH2,

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

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

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

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

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

30 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,



des Met (O 14 Asp28 Pro36, Pro37, Pro38

Exendi n-4(1-39)-NH2, H (| _ys) 6-desPro36, Pro37, Pro38 [Met(O) 14, Asp28]
Exendi n- 4yd 208139432, H Asn- (3 u) 5-des Pro36, Pro37, Presd®/dpenoO4id,
Asp28] Exendin-4(1 -39)-NH2, des Pro36, Pro37, Pro38 [Met (O 14, Asp28]
Exendin-4(1 -39)- (Il _ys) 6- NH2 H (Lys) 6-des Pro36, Pro37, Pro38 [Met (O 14,
Asp28] Exendin-4(1 -39)- (I_ys)6 NH2, 1 n-(du)5 des Pro36, Pro37, Pro38
[Met (O 1 4, Asp28] Exendin-4(1 -39)-(Lys)6- NH2, H Lys6-des Pro36

[ Met (O) 14, Trp(Q2)25, Asp28] Exendin-4(1 -39)-1_ ys6-NH2, H des Asp28 Pro36,
Pro37, P-038)4- mstPr@b(mysaweﬂwﬂdlAspza] B@ndio-z (1 BI9[MH;36 des Pro36,

pr 036, PHE3 -%&3@#@3@*@7 %938@9%@%%%%@9% (P o,

des Proggs F969§7Pro%r70380$ i 8|5d|n945(923§3) (Lyls:)6 NH2
Exendi n- 4é1 39) - II_%Q£6 NH2 s) 6 des Pro36, Pro37 038 [ Met (O) 14,
Trp( ) &6 Lyﬁﬁrgsf BP9 Bno Met(@gﬂs‘b A28 Exendin-4(&+39)5Lye)s-MHa3ze,

- pry mEERR I EAT Py eabL b e StpsSTHERR H P Byt groqlet = o

af or e- mpiH2 oned Exed| n- 4 der| vatlve Hor nones are for exanpl e hypophysis
hor nones or hypot hal anus regulatory active peptides and their

ant agonfkk¥stges ﬂ@%@ [Mﬁt(ﬁtﬂ‘b -ﬂpé@%)z%ﬁ@p%@b@xe@'&ﬂ(ET39%'(§YS§1N:IT‘|2@S
Gonadot kPBéé‘ﬁégEQ'F‘rbéé qﬁr’o@&f%ﬁ@@h (oﬂlgﬁ*r gES(é fh(1"®g%|f|9p' n),
SSi re nado

Somat r opi ne ( Somat r snmopr
Tri ptorél- (Lry,s)@.—eleerro% | IﬂroBBuE’em:iﬂ [Met((]&laxfdarﬁeslpaﬁ] Esoseined (i1 r89)MNIdB) ysacchari de

5 187, AR GR35 PTG RS 4 -
deri vat B‘Q?—NHZ,
des Pro36, Pro37, Pro38 [Met(O)14, Trp(02)25, Asp28] Exendin-4(1-39)-(Lys)6-NH2,
H-(Lys)6-des Pro36, Pro37, Pro38 [Met(O)14, Trp(02)25, Asp28] Exendin-4(S1-39)-
(Lys)6-NH2,
15  H-Asn-(Glu)5-des Pro36, Pro37, Pro38 [Met(O)14, Trp(02)25, Asp28] Exendin-4(1-
39)-(Lys)6-NH2;

or a pharmaceutically acceptable salt or solvate of any one of the afore-mentioned
Exedin-4 derivative.
20
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,
25 Triptorelin, Leuprorelin, Buserelin, Nafarelin, Goserelin.

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
thereof, or a sulphated, e.g. a poly-sulphated form of the above-mentioned

30 polysaccharides, and/or a pharmaceutically acceptable salt thereof. An example of a
pharmaceutically acceptable salt of a poly-sulphated low molecular weight heparin is

enoxaparin sodium.



t hereof, or a sul phated, e.g. a poly-sul phated form of the above-nentioned
pol ysacchari des, and/or a pharmaceutically acceptable salt thereof. An
exanpl e olvoaophavesaceutically acceptable salt of a pol yprswlapbabssrsiow

nol ecul ar wei ght heparin is enoxapahn sodi um Phar maceutically acceptabl e
salts are for exanple acid addition salts and basic salts. Acid addition
salts are e.g. HCl or HBr salts. Basic dalts are e. g. salts having a cation
selected fromalkali or alkaline, e.g. Na+, or K+, or Ca2+, or an anmoni um
ion N\M(R1L )(R2)(R3)(R4), wherein R1 to R4 independently of each other

mean: hydrogen, an optionally substituted C 1-C6-alkyl group, an optionally
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Phar maceuti cal Sci ences 7 ed. Alfonso R Gennaro , Mark Publishing
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accor da@ﬁ&)pﬂohbllyﬂgulﬁstﬁ@@b@v GH-ai&kplograapt an dheodalliosulstituted C e st alkerdyl
conprises a housing havi a first cartridge retaining Eart 2, and a dose

sot L1 ng OFeuhaR aRianally sHESHIRg GB1G 1BAD! GEVR OFa8 aptioBaky HbFuEtG
del i very ‘?FP(ét%F‘cEa(rgl nﬁoupaFuﬁH%aée%ln @gg'ofﬁhﬁ rﬁ%éédt%tall B tablRes R IaFé dge

retaining part a secon 0se se t| ng nmechanrsm4 are
secureddtasgmécbin "Rerciogtoecd Phgrrﬁeeeuiroai;Sclétmx:es hi 8. eceSMfdnsbl R. Gennam, (BEchese

conpect i ures are rel easabl e co i n eatur ch t hr ead,
oy St M ERNENER Ghrfigh i Easian. RAmhes e nhobearu i Encyeopedis df | ust rat ed
arrangelm%pmagg@,@rrbbh,q&g 90u5| ng 2 is secured within the second end 22 of
t he dose setting nechani sm . A renovable cap 3 is releasably retained

over a second end or distal end 23 of a cartridge retaining part or
cartri d%armace&t‘cr]ca(ﬂy'acceptable solvates are for example hydrates.

15 Referring to Figure 1, there is shown a drug delivery device 1 in accordance with an
exemplary arrangement. The drug delivery device 1 comprises a housing having a
first cartridge retaining part 2, and a dose setting mechanism 4. The drug delivery
device is a resettable drug delivery device (i.e., a reusable device). A first end of the
cartridge retaining part 2 and a second end 22 of the dose setting mechanism 4 are

20 secured together by connecting features. For this resettable device, these connecting
features are releasable connecting features such as a thread, bayonet coupling or

other similar connecting features.

In this illustrated arrangement, the cartridge housing 2 is secured within the second
25 end 22 of the dose setting mechanism 4. A removable cap 3 is releasably retained
over a second end or distal end 23 of a cartridge retaining part or cartridge housing 6.
The dose setting mechanism 4 comprises a dose dial grip 12 and a window or lens 14.
A dose scale arrangement 16 is viewable through the window or lens 14. To set a
dose of medication contained within the drug delivery device 1, a user rotates the dose
30 dial grip 12 such that a dialled dose will become viewable in the window or lens 14 by

way of the dose scale arrangement 16.



The dose setting nechanism 4 conprises a dose dial grip 12 and a w ndow or
| ens 14. A dose scale arrangenent 16 is viewable through the wi ndow or |ens
14. To sewoaothosessef nedi cation contai ned within the dr egrdehivesytevi ce
1, a user rotates the dose dial grip 12 such that a dialled dose wll
beconme viewable in the wi ndow or |ens % by way of the dose scale
arrangenent 16. Figure 2 illustrates thed“nedical delivery device 1 of Figure

1 with the cap (cover) 3 renoved froma distal end of the nedical delivery
device 1. This renoval exposes the cartridge housing 6 . As illustrated, a
cartri ddj@LﬂG Z iostraths ¢e medmﬂbelelwzﬁrydm/m bbf Elgmeeli1omlﬂathqo¢&mmm/erbef§/ be

di d d h bl h
car 11 agenouSe Bathe HEtal dhe AR hedicaETRINERT Haog 4, ThE s Eieoskp the

rel ati vebitri@hé BBusing @) ARSI Q§tERe@! a BBFAJGE B Sromn daich Q’r*@rr%é?fbf@%éwéﬁﬁnt i's
either long acting or short acting insulin or an insulin analo

cart ri dgeeggnalapredusieay beugigpensest, dppeavigerbin thel Qagtr\dgeéwusmsrgglarfeéerzplw hat
o Sar MRerr e 203008 8N REh PeBBMR Tt bHG §8Ecd gty

i 11 ustr afted, suchagonee 8) mofbeinty & dagdgenbeush mgedichaentistitiealorenactdy and a
pr oxi mal end 27. Preferably, the cartridge distal end 23 of the cartridge

housi ng SBOE@FHRY dasulig ograsiauln apglog: The ﬁ?‘ﬁ@d%\e ?ér?@%FHIS@Sr?eQW%O%@@HST y.

However d
The. car (TSNS REEH FiGBRS BT BiCRIBRENRA SRSRENLND G biaraleREat 10,
mechani sartddge PbH. dine mpedical deliveeyrbedicemtdq caaptisesigerivetibavigg@ gpiodlenal end
27 i s renmovably connected,_to the dose setting nechanism4 distal end 22 via
bjé@onzrﬂo"d@fﬁséé?‘ggh'@'g%gi as those of ordinary skill in the art will
recogni ze, other types of reanabIe connection methods such as threads,

partial threads, ranps and detents, snap |ocks, snap fits, and |uer |ocks
may al sdhbeansidde NDweing® haB@gést%ehd 23eamsl/alprexifmabend 2€ . dneferabiyetheousi ng

1o one cBAFbGE SR5a AR B oD STRURLISAMS BEoAHSEE oot ehr dhabARY N0
removable needle assembly. However, other needle assembly connection
15 mechanisms could also be used. The cartridge proximal end 27 is removably
connected to the dose setting mechanism 4. In one preferred embodiment, cartridge
housing 6 proximal end 27 is removably connected to the dose setting mechanism 4
distal end 22 via a bayonet connection. However, as those of ordinary skill in the art
will recognize, other types of removable connection methods such as threads, partial

20 threads, ramps and detents, snap locks, snap fits, and luer locks may also be used.

The cartridge 25 is removable from the cartridge housing 6. The cartridge 25 may be
removed from the device 1 without destroying the device 1 by merely having the user
disconnect the dose setting mechanism 4 from the cartridge housing 6.
25
In use, once the cap 3 is removed, a user can attach a suitable needle assembly to the
groove 8 provided at the distal end 23 of the cartridge housing 6. Such needle
assembly may be, for example, screwed onto the distal end 23 of the housing 6 or
alternatively may be snapped onto this distal end 23. After use, the replaceable cap 3
30 may be used to re-cover the cartridge housing 6. Preferably, the outer dimensions of
the replaceable cap 3 are 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



di sconnect the dose setting nmechanism4 fromthe cartridge housing 6 . In
use, once the cap 3 is renoved, a user can attach a suitable needle
assenbl y wo 2ntvesgssoove 8 provided at the distal end 23 etTiHreooastari dge
housing 6 . Such needl e assenbly nay be, for exanple, screwed onto the

di stal end 23 of the housing 6 or alter % tively may be snapped onto this
distal end 23. After use, the replacea e cap 3 may be used to re-cover the
cartridge housing 6. Preferably, the outer dinensions of the replaceable
cap 3 are simlar or identical to the outer dinensions of the dose setting
mechani seplaceablasapd igrinpodiioarcovapng i oartndgehousingBywhentie dedoe is not
thereplaceable cap 3 is in position covering the cartridge housing 6 when

the devi't®S§¥s not in use. Fi gure 3 illustrates a cross sectional view of a
first arrangenent of a dose setting mechani sm 50, such as the dose setting
mechanism4 illustrated in Figure 2 in a condition where the user is

di al | i nfiguredsibusteate adirepe AeeiipnalNigyeoba fiestiarangemens o atdage Settﬂ@:ognl ze
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dose setting.nmechanismil|ustrated in Figure 3 . Wth reference to Figures

3 and 4regagdizeat dese seHingerReaisNS) BEMIneude aLannechon srchanisn’ &rdi al
grip 52,08,SA5, R8nRedtin £ LERr éLPHa'dBQ RS th?cghgﬁﬁg h§|o%%qu§§ratgag?;fur

W ng fea?lur es %ggacco a 1tS proxi ma rrver
sl eeve bgurer?.ikigare Hamjalpagtlaw)ermettl&esrmvmdf thebdosersettihgardohasesem fr om

Fig is coupled to the clutch sl eeve 59 by neans of
finﬁé ﬁ“@h@ﬁ¥gm( 9?%%€r) 60 each protruding outwardly fromthe clutch
sl eeve 59 and into a respective opening or slot of the driver 55 each

formng a close rotational fitting between the finger elenment 60 and the
r espect With edfetencgtie Higurger3 mctﬁehiﬂteSdm setting: mecbanison §0 codiptises gr igtas  on

it 2\?\/8.:‘ 3?5%, S%%g:ﬁiz?l()f |p££%tei %n#r?l‘{g uésr'1 Odte %O%Q%gaéf afélgf%h el %Q(Ml?iﬁwn@ur

wing features 62 accommodated at its proximal end, a driver 55, a dial sleeve 56, an

15 inner housing 58, and a spindle 64. As clearly seen from Figure 4, the driver 55 is
coupled to the clutch sleeve 59 by means of finger elements (clicker) 60 each
protruding outwardly from the clutch sleeve 59 and into a respective opening or slot of
the driver 55 each forming a close rotational fitting between the finger element 60 and
the respective slot. The finger elements 60 slide over longitudinal grooves on the inner

20 surface of the inner housing 58 and are free to move (bend) inwardly in radial direction
and are not rigidly locked thus producing a clicker sound when rotating relative to the

inner housing 58.

The clicker arrangement comprising finger 60 and a dispense clicker 65 of the dial

25 sleeve 56 (described below) has the advantage, that finger 60 gives strong feedback
during dialling, dispense clicker 65 gives light feedback during dispense in order to
minimize losses, shows no overlapping or simultaneous clicks and disengages clickers
during reset in order to minimize losses as well. Additionally, the close rotational fitting
between fingers of the clutch sleeve create a rigid torsional load path from inner

30 housing 58 to the spindle 64.



and are not rigidly |Iocked thus producing a clicker sound when rotating
relative to the inner housing 58. The clicker arrangenent conprising finger
60 and a wospamsessel i cker 65 of the dial sleeve 56 (desecirh@doibeson) has
the advantage, that finger 60 gives strong feedback during dialling,

di spense clicker 65 gives light feedback during dispense in order to
mnimze | osses, shows no overl apping d# si mul taneous clicks and di sengages
clickers during reset in order to minimze |osses as well. Additionally,
the close rotational fitting between fingers of the clutch sleeve create a
rigid téusthendhe ichich pleehefSSimconpled thdbe idnige585tb(y thawirs@feajuwseﬁrz woidhher

the clutch sl eeve 59.is co led to th r 55 fe

wht ch aPEs RVEBIE RaiFEHE FEeoRaiotaued iiBlnBaaisbAfortier Sinel e
openi ng$50Thé h\ﬁngilféat@fes@z ardRirthicP as&€ FbruscpmhetBoR k@ tHeld .tahgrr B2€eThé QYing
connection to th 52. The wing features 62 provi arigd aX|a
and r ot #atgres 62:©tqy|ldehg rwf axighen@ireiptignal wogplingwithriae gial @eip @58”&31

i1y tr Fﬁ§r5éhe out er housing 54 surrounds the various conponents maki ng
up t Setting nechani sm 50. The inner housing 58 has an outer surface
conpri5|ng a helical groove 6 1. The di al sleeve 56 conprises a mal e groove
menber t hat eaﬂg&Fs the helical 8roove 6 1. Because of this rotational
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di rection addi tion, the dial sleeve 5 further conprises a
Lo o B hefiial G el 1 {BRsinos o' tharotalaa endAserdenl, Quih p ise Helcs | cova
6. The%t%;ﬁ*tr’i&kll“éf §Fe%%'5@s| trér%%t@s%r?g" tid glldﬁ%aé%' ol &BHﬁJlrﬁQI difeciopold i on of
the dose di'al gr . I'n one preferred arrangenent, the circunferentia

teeth 63ddﬁlonh@ecmrweréi%e\tfer&adedbfl w@leldwléngao@etlcbmo’ehhecammﬂe@d such that

when the driver 55 is urged in a distal direction, the spindle 64 is likewise urged in a
distal direction.

15
In addition, the dial sleeve 56 further comprises a set of circumferential teeth 63 that
radiate out away from the dial sleeve 56. These circumferential teeth 63 are releasably
coupled to a portion of the dose dial grip 52. In one preferred arrangement, the
circumferential teeth 63 of the dial sleeve 56 releasably engage inner directed

20 corresponding teeth 53 along a distal portion of the dose dial grip 52. Preferably, the
teeth are arranged in the way that teeth 53 are accommodated in the grooves between
the teeth 63 and vice versa. The engagement of the two sets of teeth 53, 63 can be
clearly seen from Figure 4. Consequently, in the position illustrated in Figure 4, rotation
of the dose dial grip 52 will in turn rotate both the driver 55 and the clutch sleeve 59.

25 Since the clutch sleeve 59 is engaged with both the driver 55 and the dial sleeve 56,
rotation of the dose dial grip 52 will result in relative rotation of the dial sleeve 56 as
well outwards into direction D2 (i.e. in proximal direction). Rotation of the dial sleeve 56
causes a dose to be set, similar to the dose set with the drug delivery device 1
illustrated in Figure 1.

30
Returning to Figure 5, the spindle 64 is threadedly engaged with a portion of the inner
housing 58. In this manner, an axial dispensing force on the spindle 64 in the distal



corresponding teeth 53 along a distal portion of the dose dial grip 52.
Preferably, the teeth are arranged in the way that teeth 53 are
accomodavedoionsbése gr ooves between the teeth 63 and vi eeTwprsdosEhE
engagenent of the two sets of teeth 53, 63 can be clearly seen from Figure
4 . Consequently, in the position illustrated in Figure 4, rotation of the
dose dial grip 52 wll in turn rotate Hh the driver 55 and the clutch

sl eeve 59. Since the clutch sleeve 59 is engaged with both the driver 55
and the dial sleeve 56, rotation of the dose dial grip 52 will result in
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causgs Emg g@éﬁgée 64 to rotate due to this threaded connection. This
rotation aR ax| novenent of the spindle 64 is caused by an axial force
applied by the driver 55 on to the spindle 64 via a threaded engagenent as
the driver 55 noves axially towards the distal end of the dose setting
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| ongi tudi nal grooves receiving the distal ends of the finger €l enments 60.
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58, the I eve T the di can rotate
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a inner housing 58, the clutch sleeve 59 or the dial grip 52. The dial sleeve 56 can rotate
15 relative to the driver 55 since the clutch teeth 53, 63 are disengaged. As a
consequence, the dial sleeve 56 can rotate relative to the outer housing 54 and the

inner housing 58.

Figure 5 illustrates the dose setting mechanism 50 illustrated in Figure 3 in a dose

20 dispensing state (i.e., during the injection of a previously dialled dose). Figure 6 is a
partial perspective view of the dose setting mechanism illustrated in Figure 5. Referring
now to both Figures 5 and 6, when the previously set dose is being dispensed, the
user applies an axial load to the dose button 66. The dose button 66 is axially coupled
to the clutch sleeve 59 and this coupling prevents relative axial movement. Therefore,

25 the clutch sleeve 59 moves axially towards the cartridge end or the distal end of the
dose setting mechanism 50 (direction D1). This movement disengages the clutch
sleeve 59 from the dial sleeve 56. For example, as can be clearly seen from Figure 6,
axial movement of the button 66 moves the dose dial grip 52 in the distal direction D1.
Specifically, movement of the dose dial grip 52 in this distal direction disengages the

30 outwardly directed teeth 63 of the dial sleeve 56 from the inwardly radial extending

teeth 53 of the dose dial grip 52. Disengaging these two components allows for the



consequence, the dial sleeve 56 can rotate relative to the outer housing 54
and the inner housing 58. Figure 5 illustrates the dose setting nechani sm
50 il | ustwetzedy/isms3ki gure 3 in a dose di spensing state (ipceEr26l0nsmaglt he
injection of a previously dialled dose). Figure 6 is a partial perspective
view of the dose setting nechanisn1i||qz£rated in Figure 5 . Referring now
to both Figures 5 and 6, when the previ'dQusly set dose is being dispensed,
the user applies an axial load to the dose button 66. The dose button 66 is
axially coupled to the clutch sleeve 59 and this coupling prevents relative
axi al moeletremtotativreottherdal sleeve bavith relspeotetosbe muNarshausirg b4, thewdtds t he

cartrid end. or e distal end of the dose setting nmechanism 50 (direction
D 1) %%eyemaf'vﬂiiingages the clutch sleeve 59 fromthe dial sleeve

56. For exanple, as can be clearly seen fromFigure 6, axial novenent of

the button 66 noves the dose di al griil 52 in the distal direction D1 .
Speci f i &gldgscrired @bere, e duieh gteryedi%is pw prevented framsrogatyicarel ativiedetthen
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these t wousingBd1¢ivee\er] iviRisfsentlior wleadlitch 590ieriding enjagde withahe grieeve 56
with respect to the outer housing 54, the clutch sleeve 59 and driver 55.
As descPPbed above, the clutch sleeve 59 is now prevented fromrotating
relative to the inner housing 58 since the clicker 60 is |ocked in splined
engagenent with the inner housing 58. However, in this scenario, the clutch
59 r emaiFusthengadss dispehsingecodditioarthd Slickerrfinger 65iaperatesdoggibes with secoddt i on

the, clicker finger 65 operates. together, with secaond teeth proyided gn the
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the firpbsiRahs itk tebth S ALINeURKef firtfd6558 dobipfeRt Rl thefalsicBfe B6a!

sl eeve 56 which rotates during dispensing novenent i1t produces a |ight

cl i cker vaembtatesgiuridigraiseensing Meyememditdrodogesca iight dskensourgbby sbdinghe
dose di %‘or%rthg ié\%/ard projecting second teeth of the dose dial grip 52.

15  Figure 7 illustrates the dose setting mechanism 50 shown in Figures 3 to 6 in a reset
condition. Figure 8 provides a close up illustration of the driver 55 rotationally
decoupled from the dial sleeve 56 as illustrated in Figure 7. Referring now to both
Figures 7 and 8, in this reset condition, a user pulls the dose dial grip 52 in a proximal
direction D2. That is, the user pulls the dose dial grip 52 away from the dose setting

20 mechanism 50. This axial movement of the dose dial grip 52 allows the driver 55 and
the dial sleeve 56 to become decoupled in rotation. This allows the driver 55 to rotate
independently of the dial sleeve 56. The driver 55 and the inner housing 58 also
become decoupled in rotation. In one preferred arrangement, the finger element 60 of
the clutch sleeve 59 is retracted from the spline provided in the inner housing 58 into

25 an opening of the driver 55 and slightly bent inward. Additionally the driver 55 can
rotate relative to the dial sleeve 56 and the dose dial grip 52 since the clutch teeth 53,
63 are disengaged.

As shown in Figures 7 and 8, a user is required to pull the dose button 66 in the

30 proximal direction D2 to place the dose setting mechanism 50 into a reset condition.
Since the clutch sleeve 59 and driver 55 are free to rotate independently of the dial
sleeve 56, the dose setting mechanism 50 may be reset by retracting the spindle 64



Figure 7 illustrates the dose setting nmechanism 50 shown in Figures 3 to 6
in a reset condition. Figure 8 provides a close up illustration of the
driver 55voaebavizessal |y decoupl ed fromthe dial sleeve 5@campeédioiostarat ed in
Figure 7 . Referring now to both Figures 7 and 8, in this reset condition,
a user pulls the dose dial grip 52 in qpproxinal direction D2. That is, the
user pulls the dose dial grip 52 away f'fomthe dose setting mechani sm 50.
Thi s axi al nmovenent of the dose dial grip 52 allows the driver 55 and the
dial sleeve 56 to becone decoupled in rotation. This allows the driver 55

t o r ot aback irde peddese sgtting maehatisin ], adasebche Bpandie bdeotabss. alits che benner

housi ng_58 al beco decoupled jin rotatign. .In one preferred.arrangenent,
the 11 ngerodplishst D¥Hersqriuisting ioe siadls ot e okl SedetanoRZ: TSR | ne
provi dedetsnthkhtpseryettiind)fieehagishBs50nt 0 an opening of the driver 55 and

slightly bent inward. Additionally the driver 55 can rotate relative to the

dial sleeve 56 and the dose dial grip 52 since the clutch teeth 53, 63 are
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mechani gipeve 539) il YripeSeang dridet 5B in thid reset tbaditbtitistrateeierigrexn addigver
55 are free to rotate jndependently of the dial sleeve 56, the dose setting
mechani JMiSS@EteAyMeehaRISRY Pigferadiy retaink ihe Autdpsirave S848iaLarip RRANGHE s e
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D2. Thi direetiaetl31 (dee, eéaseFgetre bhg nmechani sm 50. I n one preferred
arr%lgenent, a detent mechanismis provided to retain the clutch sl eeve 59,
dial¥grip 52 and driver 55 in this reset condition illustrated in Figures 7

and 8 . |THHi§ pratRrBY rrRchaiHgemdttalrtaRdy il Bhardsaiaha davicreqrireavs pefl: di al

f]
grip 52 and driver 55 in this reset condition until a user presses the dose
but t on 66t thecttosenbuitali 66 avithdheetosedahal ghipl52 seplace.tige deFicgunte dhesetn t hi s
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to an initial start condition and then the spindle can be retracted back into the dose

15  setting mechanism.

Figure 9 illustrates a second arrangement of a drug delivery device 100 according to
another aspect of the present invention. The reset function of the drug delivery device
100 is different than that of the dose setting mechanism illustrated in Figures 3-8. For
20 example, whereas the resetting function of the dose setting mechanism 50 is a manual
operation, the resetting function of the drug delivery device 100 is semi-automatic.

The mechanical structure of the dose setting mechanism 108 is similar to the operation
of the dose setting mechanism 50 illustrated in Figures 3-8. For example, the dose

25  setting operation illustrated in Figures 3-4 the dose administration operation illustrated
in Figures 5-6 and the decoupling of the mechanical elements illustrated in Figures 7-8
apply equally as well to how the dose setting mechanism 108 sets and then

administers a dose.

30 One difference between the dose setting mechanism 108 of Figures 9-13 and the dose
setting mechanism 50 illustrated in Figures 3-8 is that mechanism 108 includes an
additional array of components that releasably interlocks the dose setting mechanism



out the dose button 66 with the dose dial grip 52 to place the device into
a reset condition. Once in the reset condition, the driver may be

mani pul atwd 2010/13043at ed back to an initial start conditi eoTardohsnt he
spindl e can be retracted back into the dose setting nmechanism Figure 9

Il lustrates a second arrangenent of a ﬂrug delivery device 100 according to
anot her aspect of the present inventio 8 The reset function of the drug
delivery device 100 is different than that of the dose setting nechanism
illustrated in Figures 3-8. For exanple, whereas the resetting function of
the dosé08evith ihe castridgei fmidS01 14 la omerurafermebaraangamenthe oildsbtotfithfg function

of the dru I|ver levi ce 100 is, .seni-autonmati chanl structure
of the Hodiedfs it Yl mheemTn Y0 Bl 1P B clig 8 o BEPERelRo: he dose
setting rrﬁ&‘h'éﬁﬂs'rﬁﬁb?% blbbé@tﬁ@?@ébt'nﬁbdré QUtfo‘?ﬁatﬁraﬁy e r@lof)] |§ocblh|% dose
setting operation illustrated in Figures 3-4 the dose adm nistration

oper at i 8HtaMatically avhan the qErgidoed aide Hiddistraeayed digin itheydese sadingechani cal
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setting ani sm ni's
bet weenpkhglf dogee ssdrt(bng pmehta@ar@mvb@ﬁscvéq birgteeplaBe thadesel sthimgdose
setting mechanism50 illustrated in Figures 3-8 is that mechani sm 108

i ncl ude&neghanism {108 lts é@$§)ﬁ0@ﬂ't@@rﬁf(ﬁ1@$@§ stat@t FPEPXADRIN. YN tHi aliemakivet he
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arrangenment; a cl’'utch of ther ose setting rrec ani sm stmlar
to the td ehebleEpiradle detsactoetti ng nmechani sm 50) is placed in a reset node
aut ﬁ(gat ically. Preferably, this occurs automatically when the cartridge
hol 114 is renoved fromthe dose setting nechanism 108. Consequently, in

this al harinaditated QHfsaélﬂ@'H@Weyglb\ﬁé@'HDO %Bﬁipr§5§%5dd§’é KRy methahfign ypgr (or

a patient caregiver) 1s requi to place the dose setting mechani sm 108 in
its res eeleaaai@y poonectedato eecsstridgesiadertt4. ehtigipgoss settinghmechenismifiti ise
§|r ggcgegﬁﬁgg in opera ion tosthg%tosé% Hlnrgercri]eE:r?amsrrr]lu Illﬁspra%ed m%cgure s ogé al
setting mechanism 108 comprises a dose button 102 and a dose dial grip 104 at a
15  proximal end of the dose setting mechanism 108. This mechanism further includes an
interlock collar 120 (interlock latch) and a transfer sleeve 110. A dose dial sleeve 109
surrounds the transfer sleeve 110. The cartridge holder 114 comprises a removable
cartridge (not illustrated in Figures 9-13), a spring 112, and a release sleeve 124
(cartridge holder retainer).
20
Figure 10 illustrates the dose dial sleeve of Figure 9 in a partially dialled out position. In
Figure 9 the dose dial sleeve is in zero dose position. In Figure 10, the dial sleeve has
been rotated a certain amount so as to select a dose. In this position, it can be seen
that the interlock collar 120 is engaged with the release sleeve 124 driven by a
25 rotational spring 125. This engagement prevents any movement of the release sleeve
124 in the forward or proximal direction D4. Therefore, this engagement also prevents

a user from removing the cartridge holder 114 from the dose setting mechanism 108.

Figure 11 illustrates the dose dial sleeve of Figure 10 again in a fully dialled in position.
30 As illustrated, the interlock collar 120 is disengaged from the release sleeve 124. This

allows for forward movement of the release sleeve 124. Therefore, this

disengagement also allows a user to remove the cartridge holder 114 from the dose



to enable spindle retraction. As illustrated, this drug delivery device 100
conpri ses a dose setting nechani sm 108 rel easably connected to a cartridge
hol der 1Iwo 20tWs96dese setting nechanism 108 is simlar ipoTapes@dsam to the
dose setting nechanism 50 illustrated in Figure 3 . This dose setting
mechani sm 108 conpri ses a dose button ﬁ 2 and a dose dial grip 104 at a
proxi mal end of the dose setting mechani“sm 108. This nmechani sm furt her

i ncludes an interlock collar 120 (interlock |atch) and a transfer sleeve
110 . A dose dial sleeve 109 surrounds the transfer sleeve 110. The

car t r i dgettingl dechaniamcdipti is eecassayndo dble thadial stbgee (matknowruiefiaedd i n
Figures 9-13),.a spring,112, and a rel ease slegv 24 (cartrid hol der
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partial bycghiagélyed out position. In Figure 9 the dose dial sleeve is in zero
dose position. In Figure 10, the dial sleeve has been rotated a certain
anpunt so as to select a dose. In this position, it can be seen that the
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sl eeve Thik allowdr fiofvmd ihevememXimploxthalegitdotion PB4 ) dhtieaeae dibévie 124
engagenent al so prevents a user fromrenoving the cartridge holder 114 from
t he dos8nddencagemorabef thmeansidgeinglpes If-i | [ustrates the dose dial sleeve
of Figure 10 again in a fully dialled in position. As illustrated, the
interlock collar 120 is disengaged fromthe rel ease sleeve 124. This all ows
for forwigutentdvibusrdteethe bartniddechsldesl ¢4 vé Figide 1PHmzied disengbged from the

di t al | | t trid hol d 114 f§
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transfer sleeve 110 accurate . Ir e 12 I I. | ustrat es t he [ nterl ock g:ol | ar
120 di semysgbe tfansfendieevel tdgea preximal diractiorhD4 againsi@ spyngf tiowaysdthis

mvemn&raﬁsper%fe%ve%lo rc#o(/gg t|r% & pr%?méﬁfdirte%ﬁoﬁ,eik Sﬁgﬁessgheeea/oeselglﬁton 102 and
the dose dial grip 104 in proximal direction D4 and places the clutch in the reset state.
15
When the cartridge holder 114 is removed from the dose setting mechanism 108, the
release sleeve 124 is driven in the rearward or proximal direction. Preferably, this
release sleeve 124 is spring loaded via a spring 112. The travel of the spring loaded
release sleeve 124 causes the transfer sleeve 110 and dose button 102 of the dose
20 setting mechanism 108 to also move in proximal direction D4.

Because the dose button 102 is operatively coupled to the driver, axial movement of
the dose button 102 places both the clutch and the driver in a reset state.
Consequently, as the cartridge holder 114 is removed and the dose setting mechanism

25 108 is automatically placed into a reset condition so that the spindle can be retracted
back into the dose setting mechanism 108. The dose setting mechanism 108 may then
be reset by turning the dial grip 104 that is engaged with the driver so that the driver
may be rotated back to an initial starting position. Once the driver is returned to this
initial position, a new cartridge containing medicament (i.e., such as a fast or slow

30 acting insulin) may be placed in the cartridge holder 114 which may then be
reconnected to the dose setting mechanism.



and hence renoval of the cartridge holder 114. Figure 13 illustrates the
cartridge holder 114 of Figure 12 being di sengaged fromthe dose setting
mechani srw®Q810fBps3exanpl e by a rotational novenent of apprmeea@iosiay1 90.
This also allows the release spring 112 to push the rel ease sl eeve 124 and
hence nove the transfer sleeve 110 in % roxinal direction D4 against a
spring 105. As this transfer sleeve 116 noves in the proximal direction, it
pushes the dose button 102 and the dose dial grip 104 in proxinal direction
D4 and places the clutch in the reset state. Wen the cartridge hol der 114
i s renpleénfolamearneodiownts et therpreaetteonceptslitse béen deserired. sThumsesskiliat i s
driven in, the rearward or rOX|naI irection. Pre this release
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102 of the dose setting nmechanism 108 to al so nove in proxinmal direction
D4. Bec&QBecpthewhishds Bafineshbyde clairsper ati vel y coupled to the driver, axia
novenent of the dose button 102 places both the clutch and the driver in a
reset state. Consequently, as the cartridge holder 114 is renoved and the
dose setting nmechanism 108 is automatically placed into a reset condition
so that the spindle can be retracted back into the dose setting nmechani sm
108. The dose setting nechanism 108 may then be reset by turning the dial
grip 104 that is engaged with the driver so that the driver may be rotated
back to an initial starting position. Once the driver is returned to this
initial position, a new cartridge containing nmedicanent (i.e., such as a
fast or slow acting insulin) may be placed in the cartridge hol der 114

whi ch may then be reconnected to the dose setting nechani sm Exenpl ary
enbodi nents of the present concepts have been described. Those skilled in
the art will understand, however, that changes and nodifications nay be
made to these enbodi nents w thout departing fromthe true scope and spirit
of the present concepts, which is defined by the clains.C ains



1. Aresettable dosing nmechanism (4, 50, 108), said dosing nechani sm (4,

50, 108), wherein preferably said dose setting nechanismis renovably
connect edwbeom/asskri dge hol der (6), conprising: a dosepbutgroso©sty1 102); a
dial grip (52, 104) is preferably operatively coupled to said dose button
(66, 102), said dial grip (52, 104) rotgtable to set a dose; a spindle (64)
for acting on a bung of a cartridge (2@); and a driver (55) operatively
coupled to said dose button (66, 102) and said spindle (64); wherein during
an injection of said dose, said dose button (66, 102) nobves in an axial

di recti &faims cause said spindle (64) to adninister said dose, and a
resetting mechani sm wherein during resetting of said dose setting
mechani sm (4, 50, 108) using said resetting nechanismsaid spindle (64) is

preferahly ratreaetaleRiBing Meehamisth @OSO, $68Y, isBR dBSIhGPedhandm (4,50,
mechani sm of claim1 wherein during said injection of said dose, said
spi ndl e 108)%)whesei rrefeimblyesaid dane satjingrmeehanismds agmavakly cosnected. torhe

mechgmi %g}tﬂ&%ﬁﬁép%fr (égﬁgﬁ{gfﬁﬁﬁ/ng clainms wherein said dial grip (52, 104)

must ™ be “mant ed, pulled in a proximal direction (D2), in
order ta dude biaton @@i,doz)a:setti ng mechanismin order to preferably retract
ack into said dose setting nechanism 4 mechani sm

said spindle (64 , , g i . The

of any @fd'@rgé"'%@@éeﬁh@ @péﬁraﬁl_yﬁi@r@ﬁlw%aoleplaﬂé@ S@tq (Hf_’s(e kgtign Qﬁ%ﬂ 08e o

bef or o Sa AR 12, ORY aRidlc R s BOSEE X od, preforably said dial orip

( 104) ecpitnte§6d) fodacting and purixohalcardridge (2®nano retract said spindle

tochn, A RS A S CRUPE S GalrpReas Fgton (6, 1037 Bhu3aid spindle (84);
wherein during an injection of said dose, said dose button (66, 102) moves in an axial
direction to cause said spindle (64) to administer said dose, and
a resetting mechanism, wherein during resetting of said dose setting mechanism (4, 50,
108) using said resetting mechanism said spindle (64) is preferably retracted back into

15 said dose setting mechanism.

2. The mechanism of claim 1 wherein during said injection of said dose, said

spindle (64) rotates while advancing in said distal direction.

20 3. The mechanism of any of the preceding claims wherein said dial grip (52, 104)
must be manipulated, preferably pulled in a proximal direction (D2), in order to activate
said resetting mechanism in order to preferably retract said spindle (64) back into said

dose setting mechanism.

25 4. The mechanism of any of the preceding claims wherein said dial grip (104) must
be rotated to an predefined position, preferably an initial starting position, before said
resetting mechanism can be activated, preferably said dial grip (104) can be pulled in
said proximal direction to retract said spindle (64) back into said dose setting
mechanism.

30
5. A resettable dosing mechanism, said dosind mechanism comprising:

a preferably inner housing (58) preferably having at least one helical groove (61);



a preferably inner housing (58) preferably having at | east one heli cal
groove (61 ) ;a dose dial sleeve (56) rotationally engaged with said

housi ng (W8)p1opm3edser ably with the at | east one helical gcomeeop®izay1 of said
housing (58); a driver (55) provided within said housing (58); and a first
clutch (53, 63) provided between said djal sleeve and said driver (55); a
second clutch (60) between said housi né2(58) and said driver (55); wherein
when a dose is set with said dose setting nechanism said first clutch (53,
63) engages sai d dose dial sleeve (56) and said driver (55) to rotate

t oget her daseadialgeee (sﬁﬁ)dolabiosialnger(mg@ed wiile saichhousing (53, peaferdbbewits the
injected, said first clutch es 3) said dose dial sleeve (56)
from saiaale@tsma? h@ﬁ%ﬁ' SWH?Y%( alo Sg?g%%tbs( Ké@h (60) couples said driver to
sai d_howsiriVer (§8)prosRietihaithinsaleaing gae)daﬁ@se dial sleeve (56) rotates
and said driver (55) is prevented from rotating but noves axially against a

spi ndl ea(f&al clut@hdﬁée%b@m@lld@@tbeﬁw@n@uald/dl@ésleevg andsadd dreerdidh)when

t 3) d I i d
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(55) to be noved to a reset position. nechani smof claimb5 V\/nerel n
sai d dr EPEAIESERId; doseliaksleevafpehang Sadqi pléw &%) targjpiectogethesralaive 1 d

driver GaRyh dl&”@;{%)reset position. 7 . The nechani smof any of the clains
5to0 6 ereln s driver (55) is noved in a proximal direction in order
t o pl aceyhepeiafvenabtne saitdmise,is gaectedy said firgth)tch isenigages $838, @) rediid dose 8 .
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hol der ¢&%aid housing (58),
so that preferably said dose dial sleeve (56) rotates and said driver (55) is prevented
from rotating but moves axially against a spindle (64) to expel said set dose or vice
versa; and

15  wherein when resetting said dosing mechanism, said first clutch (53, 63) decouples

said driver (55) from said dose dial sleeve (56) and said second clutch (60) decouples
said driver (55) from said housing (58), allowing said driver (55) to be moved to a reset

position.

20 6. The mechanism of claim 5 wherein said driver (55) is moved in an axial direction
in order to place said driver (55) in said reset position.

7. The mechanism of any of the claims 5 to 6 wherein said driver (55) is moved in
a proximal direction in order to place, preferably rotate, said driver (55) in said reset
25 condition.

8. The mechanism of any of the claims 5 to 7 further comprising a cartridge holder
(6) coupled to said dose setting mechanism, wherein the cartridge holder (6)
comprises a cartridge (25) containing a medicament.

30
9. The mechanism of any of the claims 5 to 8 wherein said housing (58) comprises
said helical groove (61) along an outer surface.



conprises a cartridge (25) containing a nmedicanent. 9 . The nechani sm of
any of the clains 5 to 8 wherein said housing (58) conprises said helical
groove (6Xoroslwmg2an outer surface.10 . The nechani sm etrawowfsthe cl ai ns
5to 9 wherein said driver (55) is operatively coupled to a dose dial grip
(52), wherein said dose dial grip (52) s rotatable to set said dose of

nmedi cation. 11. The nmechani sm of any o3t he clains 5 to 10 wherein said
dose dial sleeve (56) conprises a scale arrangenent (16), said scale
arrangenent indicative of said dose is set with said dosing nechanism 12
A resettable drug delivery device, said device conprising: a cartridge

hol d , 114 i. S| | b ical i | 120, 124);
esettaiPe S o AGSHATISRIL fyisF SFERRENS SIESOROPIR S8y eBioTHE ol ai e 1 to
10, rel epepivielycedii&ditd 8 ddak didTRFpABRS A héralresdiadose didQripl®?) is matdble

dosi ng mechani smfurther conprising a dose button (66, 18;2) or a dose di al
grip (5 seiepid dgse chdmadieatidneeve ( 1 10) operatively engaged with said
dose-button (66, 102) or said dose dial grip (52, 104), and a rotatable
dose " setting sleeve (56), preferably surrounding said transfer sleeve ( 1

10), sudh. t hThewhethaisrd dleng of @tid tlagns [5eevid whéiein Saidadateadial sleé v (36)a
predeterm ned position, said dose setting sleeve (56) releases said

nmechani €8MPriges @ ale arrangemeniy(16)nzpidissalesarsangemeridngisslive gbsaid deseiing
nmechani §?{ \i/vﬂh% roeégéinﬁﬂﬁ%ghta}n%?n 13 . The device of claim 12 wherein said
e cﬁ I nter !

rel easa nmechani cal ock ( 120, 124) further conprises a rel ease
sleeve ( 124), said release sleeve releasably coupling an interlock collar

(1) 1 et RS BRI oo gnn, oSl Dol 2o
sai d reheasRiogedRNder((61244) &mpRsiAg GAciddseBR RRcASRIch ihtekfbek (120, 124);
a resettable dosing mechanism, preferably according to any of the claims 1 to 10,
releasably coupled to said mechanical interlock (120, 124),
said dosing mechanism further comprising
15 a dose button (66, 102) or a dose dial grip (52, 104),
a transfer sleeve (110) operatively engaged with said dose button (66, 102) or said
dose dial grip (52, 104), and
a rotatable dose setting sleeve (56), preferably surrounding said transfer sleeve (110),
such that when said dose setting sleeve (56) is rotated to reach a predetermined
20 position, said dose setting sleeve (56) releases said mechanical interlock (120, 124)
and places said resettable dose setting mechanism in a reset condition.

13. The device of claim 12 wherein said releasable mechanical interlock (120, 124)
further comprises a release sleeve (124), said release sleeve releasably coupling an
25 interlock collar (120) of said dose setting mechanism.

14.  The device of any of the claims 12 to 13 further comprising a release spring
(112) operatively coupled to said release sleeve (124) of said cartridge holder (114),
such that when said cartridge holder (114) disengages from said resettable dose

30 setting mechanism, said release spring (112) moves said release sleeve (124) in a

proximal direction.



such that when said cartridge holder ( 1 14) disengages fromsaid
resettabl e dose setting nechanism said release spring ( 1 12) noves said
rel ease slyveewm/3o¢s24) in a proximal direction.15 . The eevigpeoofosany of the
clainms 12 to 14 wherein when said rel ease sleeve (124) is pushed in said
proxi mal direction, said rel ease sleeve ( 124) acts on said transfer sleeve
( 110) of said resettabl e dose setting2ﬁechanisn1and noves said transfer
sleeve (1 10) in a proxinal direction.

15.  The device of any of the claims 12 to 14 wherein when said release sleeve
(124) is pushed in said proximal direction, said release sleeve (124) acts on said
transfer sleeve (110) of said resettable dose setting mechanism and moves said
transfer sleeve (110) in a proximal direction.



