Descri pti on RESETTI NG MECHANI SM FOR A DRUG DELI VERY DEVI CE Field of the
Present Patent Application The present application is generally directed to
dose settwogormeshani sns for drug delivery devices. Moreppa/EreewiosTdBy, the
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 nedicinal 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 useDeassriptidon ed upon to re-set a dose setting nmechani 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
appl i caRESETING MEOHANISMIFOR ADRDG DELAERYWEVRE formal nedical
training occurs. This may be increasingly comopn anong patients having
diabetes where self-treatnment enables such patients to conduct effective

aigemly%d%fftﬁe@tesewt Eéﬁ’oﬁ"re basically two types of pen type
del i very deévi ces rese evices (i.e., reusable) and non-resettable
(i.e., disposable). These types of pen dellvery devi ces (so naned because

t hey often resenbl e an en| arged fountain pen) are generally caonprised of

three pri ﬁsﬁr oseitarpieation is)generaliy diregjed i o5 settingtmeeranisrs far ‘érét'gt ri dge
often c hi
connect ggFt ?%elmee%d I\?)?r% %Hé%?ﬂ,ﬁ@g@ﬂ%%ﬁtlaﬁ)‘hb%n@ %E‘Ef‘éﬂe?alﬂﬁ%m ng sectl on

connect eebdtmbldhdose betting miecifantisres dardrugdiptiveryadevices. A cartri dge (often

refﬁéred to as an anpoule) typically includes a reservoir that is filled
a nedication (e.g., insulin), a novable rubber type bung or stopper

| ocat ed pa t9g§ d%’@d@lﬁvér?%e@%éb &8 FESIVAdrhinisthfdiod dfPRedidmaNBradiuct from
pi er ceabl er ubber Sseal |ocated at the other, often necked-down, end. A
cri mped azmultitdoseneartiddea il résettaps pan rtxpa,u@e@ deliveny devioe alowparusesad in
pl ace. \r/g];')leget heerﬁgt@trﬁblﬂ%sreoc%st nd%e with a new cartridge. Consequently, the user is
called upon to re-set a dose setting mechanism of the drug delivery device. Aspects of

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

Pen type drug delivery devices have application where regular injection by persons
20 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.

There are basically two types of pen type delivery devices: resettable devices (i.e.,

25 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
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

30 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
stopper located at one end of the cartridge reservoir, and a top having a pierceable



may be typically made of plastic, cartridge reservoirs have historically
been made of glass. The needl e assenbly is typically a repl aceabl e

doubl e- emtodoneBddze assenbly. Before an injection, a repcamraklb®s7483
doubl e- ended needl e assenbly is attached to one end of the cartridge
assenbly, a dose is set, and then a dosg is adm ni stered. Such renovabl e
needl e assenblies nay be threaded onto,“or pushed (i.e., snapped) onto the
pi erceabl e seal end of the cartridge assenbly. The dosing section or dose
setting nechanismis typically the portion of the pen device that is used
to set aumtI@@eaDlsncratﬁgi atnth'en:jtbm ogan r@Ck@dﬂ@M@ eodt & enpad annalar meetdbs e

settin res a nst . the b r st rtr.idge.
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general | {qséecormen ded by nost drug delivery device and/or needl e assenbly

manuf ac8 Fs and suppliers, the needle assenbly is renoved and di scarded.
D fferent types of pen delivery devices, including disposable (i.e
non-tesettable) and reusable (i.e., resettable) varieties, have evol ved

over tha@hgewetle Aoserabigrp bypicallysprepiddenbiedodisielertied niesdie assemblysuppl i ed
as sel f-contai ned devices. Such sel fcontai ned devi ces do. not have renovabl e

pre-fi | BEiPTea1 WiRFYes. 2 reriResablpidouplasended Baedigasseapbs smadhed tB@Neenoved
and repbagef thé egnt spoéiéfﬁPlgeg JOUEL ARAHEN b8 ifthfSferbls Slifch

Consequently, such evi ces need not have a resetta ose
setti ng renotalvie syeedlenassamibleest may bieythiresseddordp perablishgaefn et, \spapped) arte,

t del d f tially t [ bl
combone ISP CECRaHE SPalged of e CoE08 28588kt | ng mechan, sm After A

cartridge is inserted into the cartridge holder, this cartridge holder is
attached to the dose setting nechanism The user uses the dosesetting
mechani dietdpsig sedtion eicinse Witing meachanisseis typjcaly e pertiostof s pen gevice
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housi ng.
setting mechanism presses against the bung or stopper of the cartridge. This force

15  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.

20 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
cartridges may not be removed and replaced from these devices without destroying

25 the device itself. Consequently, such disposable devices need not have a resettable

dose setting mechanism.

In contrast to typical disposable pen type devices, typical reusable pen delivery
devices feature essentially two main reusable components: a cartridge holder and a
30 dose setting mechanism. After a cartridge is inserted into the cartridge holder, this

cartridge holder is attached to the dose setting mechanism. The user uses the dose



Thi s needl e assenbly nay be threaded onto or pushed onto (i.e., snapped
onto) a distal end of the cartridge housing. In this manner, a double ended
needl e nowotzed)/Bme3the needl e assenbly penetrated througkeca/mreenosals e sea
at a distal end of the cartridge. After an injection, the needle assenbly
I's renmoved and di scarded. After the insylin in the cartridge has been
exhausted, the user detaches the cartridge housing fromthe dose setting
mechani sm The user can then renove the enpty cartridge fromthe cartridge
retainer and replace the enpty cartridge with a new (filled) cartridge.

Asi de f setﬁnge'pedmanignttn@e&mbta;dm tBefagethe wserdnjeels tbarset dage, at he user

dose seleAUEARERaNpEF TS "EedBassEmely & Riehen 8 tnf FRNGERGYEHT: on. ~For
exanple, in certain typical resettable devices, in order to reset the dose

setting_mechanism the spindle that advances in a distal direction during
dose i njl8ia nesdlengssebhema bsethreadesconrta asasRhed ot [ie- dewaprsstantaya

Toohsn! Bifa 3 61 eltANVAGER NS, Oh 8\ hARLTS il SRIGS hechBTiol s die

dose” se mechani sm ares or an on _are known in the

art. Astnejaeedie@seemnb} pendtrated thresigh errﬁlemmrsealea:ua distahendef the turn
back or push back gretract(%{gt he spindl e or sonme other portion of the dose

setti ngcﬁ’gﬂﬂ%‘?n Ser pRdueEliony the nﬁﬁglﬁrﬁ%&b'&@t G dissardega At ‘?,reth?m n
per cei Ve fh 3R theass Qﬁ%ﬁﬁéﬂﬁgddfh%%‘é?@b?%eb%héQ%Ftrlﬁ & hBﬁangeV' ce

user has to dﬁsassenb e t%sﬁev ice to either renove an enp tridge or
sonehowfnoes tte ddse s&mmgmeohsansﬁthhemm'ehean preerc ek th&semjpamarg'ejg&sfrmmat
such_ deyi ces ve arts and, therefore evi.ces are
Lot ar 1E e utatiof folyeh ate de BT rtinds MBim b B ERIHEGE oo nt
For exanple, certain typical resettable pen type devices are not intuitive
as to how a user nust replace an enpty cartridge and reset the device. In

addi t i oAsidsctamsepgsty ihestmpitgastrigge) wids amnsa eantridase theinber most sempbownt s
e SRS S pCaTal ok 8 S AR B e M BB
need t ok @etressttoth sRevRNbLBRRI POSIEEHATFRH ewhirile, in certain typical resettable
15 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

20 (retract) the spindle or some other portion of the dose setting mechanism.

Resetting of known dose setting mechanisms have certain perceived disadvantages.
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
25 perceived disadvantage is that such devices have a high number of parts and
therefore such devices are typically complicated from a manufacturing and from an
assembly standpoint. For example, certain typical resettable pen type devices are not
intuitive as to how a user must replace an empty cartridge and reset the device. In
addition, because such resettable devices use a large number of components parts,
30 such resettable devices tend to be large and bulky, and therefore not easy to carry

around or easy to conceal.



resetting issues into consideration in the design and devel opnent of
resettabl e drug delivery devices. Such desired drug delivery devices woul d
tend to rworom/Bhas7nunber of conponent parts and al so tequ/EPeowesASE

manuf acturi ng costs while also maki ng the device | ess conplex to assenble
and manufacture. Such desired devices m?uld also tend to sinplify the steps
required for a user to reset a dose setting nmechanismwhile al so nmaking the
devi ce | ess conplex and nore conpact in size. SUMWARY It is an object of
the present invention to provide an inproved resetting nmechanismfor a

r eusabl dhereuis, tarefose ya genered nedilite taks) bese idisastybntagesyassodiatakwithe. g.

drive sl ee for dri.vin spi ndl e, of, a. dru el jver evi ce,.c ising a
(et Soisifie s3hes e sAsRerRigindng UeBi i Aie S mEnt St ieRB ABIERS, 9
rot at i ogaliveryevilesd Sukhsdddireld dray dennBgRsicanbuldRend i@ rédfcet therungbert he
drug delivery device, the first conponent is rotationally decoupled from

t he sec@haomBApeREPArts and atsedendde deducedmanefactyingieesis Mailg adgn AMAkingihea
dr ugs delyi,.v i L i n L -

e HPYEENP e COMELRER, Boh iy BERETIL BBk Pl cBe SRERTs
dose setdéndip sifnplifietherstgpsisdguiredyfodauseeto ksieh atdusefdetirig mrehbihissebiead
conponent part rotate together. |n addition, during resetting of the drug
del i ver fIS9VREBY thﬁ@eﬂlcﬁgﬁs%ﬁmﬁé‘rﬁnq Q0@ CBTPAEH F$18%n t he second conponent
and is free to rotate while the second conponent is prevented from
rotating. The first conponent part may be a unitary nol ded conponent.
Accor di SiMBIARY enbodi nent of the invention the driver further conprises a
spi ﬁ@l e, wherein during resetting of said drug delivery device, said
spindle is reset to an initial position. Preferably, during said resetting

of sai d|ds 4 Sifbdretite BREHEINVALIEN P bRsllide bR imBRRledir@seRing rh8tRdrdm for
position by noving said spindle in an axial direction. ThiS novenent may be
an axi ala relsphlackug deliverygleyinebi nati on of an axial displacement with a
rotation, i.e. a novenent on a helical path.Decoupling of said first and
second conmponents of the driver may be achi eved by

This object is solved by a driver (e.g. drive sleeve) for driving a spindle of a drug

15 delivery device comprising a first component part (or portion) and a second component
part (or portion) rotationally coupled to said first component part. During resetting of
the drug delivery device, the first component is rotationally decoupled from the second
component. In other words a driver for driving a spindle of a drug delivery device,
comprises a first component part; and a second component part operatively coupled to

20 the first component part. During a dose setting of the drug delivery device, both the
first and the second component part rotate together. In addition, during resetting of the
drug delivery device, the first component is decoupled from the second component and
is free to rotate while the second component is prevented from rotating. The first
component part may be a unitary molded component.

25
According to an embodiment of the invention the driver further comprises a spindle,
wherein during resetting of said drug delivery device, said spindle is reset to an initial
position. Preferably, during said resetting of said drug delivery device, said spindle is
reset to said initial position by moving said spindle in an axial direction. This

30 movement may be an axial displacement or a combination of an axial displacement

with a rotation, i.e. a movement on a helical path.



noving said first conponent in an axial direction. According to an

enbodi nent said first conponent is decoupled fromsaid second conponent by
novi ng sawo 2biwsbe3conponent in an axial direction away fPromprs@odssesond
conponent. Alternatively, said first conponent nay be decoupled from said
second conponent by noving said first cgnponent in an axially direction
towards said second conponent. When theYdevice is used to inject a set dose
of nmedication, both said first conponent and said second conponent rotate
and/ or nove in an axial direction. Preferably, the driver (including both
sai d fi Pgcogphpmaksaiddingt ang sEcondammpengiis ohthe divws may be aichieyedty r at her
noves in_an axial. direction.towards a.distal,end,of .said drug delivery

devi ce (IWREFERrth oiPRth] AT el drietiarl A SEraNo P AD TR S8l & ar ug
del i ver yirgl@ohfforieht 6S@stduplddiirefit si@isecotd coPpeneht E/ovaig sald fikgt anot her
arrangenment, a resettable dose setting nmechanismfor use wth a drug

del i ver goadeNest Borpaxigkdiregiopaveay fiolissaig sarend CoBPRNERY Adtesreatively, said
91300 SHARPRRRLIn Y A SARIEL oy LR B USLRR LTSl

conponegbmipenegt imp@T akialhe directiomiondhrtie gaidnsscond copnpsHenti s oper ati vel y
coupled to the drive, sl eeve. Wen a user sets a dose by rotating the
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conponent i s decoup romthe second conponen rst component
can r ot drigeb@ndudiogdadh aaidi firgt posponent.aritheaid sseose coOMpenavl) lnmes st may

furfher co ise.a cartridge hol der rel easably coupled to said dgse setting
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of the above featurés, the present invention relates to a drive nechani sm
sui t abl deviee iansedje e saiesetcdosecdfimpedichiign.a housi ng and a pusher being
novabl e relative to the housing with the pusher being coupled to the
housing via first and

In another arrangement, a resettable dose setting mechanism for use with a drug

15  delivery device comprises an outer housing and a rotating sleeve in rotatable
engagement with respect to the outer housing. A driver having a first component and
a second component, said first and said second component being operatively coupled
together. A spindle is operatively coupled to the drive sleeve. When a user sets a
dose by rotating the rotating sleeve, both the first and second component of the driver

20 rotate together. When the user resets the dose setting mechanism, the first
component is decoupled from the second component and the first component can

rotate back to a starting position.

The dose setting mechanism may further comprise a cartridge holder releasably
25 coupled to said dose setting mechanism, e.g. by way of a bayonet coupling. The

cartridge holder may comprise a removable cartridge e.g. containing a medicament.

Irrespective of the above features, the present invention relates to a drive mechanism
suitable for an injection device, comprising a housing and a pusher being movable

30 relative to the housing with the pusher being coupled to the housing via first and
second coupling means. The first coupling means comprise first engagement means of

the housing and the pusher, respectively, cooperating with each other. Further, the



second coupling neans. The first coupling nmeans conprise first engagenent
means of the housing and the pusher, respectively, cooperating with each
ot her. Fuwbhero/13bd3esecond coupl i ng means conprise a dri PeT/EPRRON574881 Ch i S
coupled to the pusher, and a dosing elenent, which is coupled to the drive
menber, with the dosing el enent being cgupled to the housing via second
engagenent neans. In addition, the drive nechani sm provides for a third
coupling nmeans conprising a limting el ement being coupled to the housing
and having third engagenent means for coupling the [imting element to the
drive nmeabend cagRngdinagns compeise mvaning membies, wbicbrisl coupleri taghenpanker, and

arranged to.be decoupl ed,at a pasi.tion between {he. ond en enent _neans
and-t he S g e BB whEnde rRHPRRL B o B et B8 YT SRE R bl "o
var i ous cagpieatts tieé hbheingnes sétordeegddement meahsdarRidaRPAtRNErive t hose of
ordinary skill in the art by reading the follow ng detailed description,

with appresheniane Prafdeeiea@ thisdaasphiee FIRRNS,/GORP R RGANGYtINBRIGAFEMRSTIY PTI ON

O THiE N%tﬁéﬂgﬂmﬁiﬁgén%%ﬁ@?ﬁ%e‘?ﬁ "hO&k %?#%P@Iirﬁ S ﬁrﬁftiﬂ{;ence

to the drawmngs, 1n rates an exa a resettabl e

drug dekleresiyt tdehé deive Megruber. Adcbldisg tatresinaehtion ther sedord cfupling niearstis
enbodi nent of the drug deli ver%odevi ce illustrated in Figure 1; Figure 3

i 11 ust r 8/@898d R &Fi HPRdeR BPOSHRN PPMGENISaRAGRRICIRIEMENd MRAPA Y er y

devi ce Ji i I tion; Figure 4 illustrates a sectional
vi ew of 9‘5@.@%@@%@%@&0 tSé drug delivery device of Figure 2 in a
second position; Figure 5 illustrates a sectional view of the first

enmbodi t of the drug deljve devi ce of Figure in athird positijon;
ol e d Nepf asorel e et advitates R sAEaYs arpets e Breden! renigautl o

Fi gur es p2eemeUpdréntts thode 6ﬁérdﬂﬁdr\/];%'killﬂﬁrtﬁé QHd%@gginiﬁﬁ@%ll&Mné%et@iﬁd ron;

Figure 7 illustrates a distal end of the spin of t'he dose setting
mechani sigseniptips, mitheaprrapratguetasenceato the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
15

Exemplary embodiments are described herein with reference to the drawings, in which:
Figure 1 illustrates an example of a resettable drug delivery device;

20 Figure 2 illustrates a further view of the first embodiment of the drug delivery device
illustrated in Figure 1;

Figure 3 illustrates a sectional view of the first embodiment of the drug delivery device
of Figure 2 in a first position;

25
Figure 4 illustrates a sectional view of the first embodiment of the drug delivery device
of Figure 2 in a second position;

Figure 5 illustrates a sectional view of the first embodiment of the drug delivery device

30 of Figure 2 in a third position;



Figure 8 illustrates a sectional view of a second enbodi nent of a dose
setting nechani smof the drug delivery device illustrated in Figure 1;

Fi gure 9 wbluevmadses a partial sectional view of the seeomdresniosissent of
the dose setting nechanismillustrated in Figure 8; Figure 10 illustrates a
close up view of Gap a illustrated in Figure 8; and Figure 11 illustrates a
second arrangenent of the driver illustrated in Figures 6-8 conprising a
first driver portion and a second driver portion. DETAI LED DESCRI PTI ON The
terms ,,drug"” or "nmedicinal product” or "nedicanment”, as used herein, nean
a phar miiguieiccilustraiesnal first amargemantoiibe sriveeblustraied ipaguras &ub icoalpriging
active qungoc'frnvd \gnerei ndi none e IVodi rrgnt .the pharnmaceutically active
corrpouna A % T &é‘tﬂ P9 fei gfﬁp FoP9588° Da and/or is a peptide, a

protei ne, a polysaccharide, a vaccine, a DNA, a RNA, a anti body, an enzyne,
an anti body, a hornmone or an oligonucleotide, or a mxture of the

above- nEfgurefeliuprrieracdsial ead of thecspindlecdsiipe deae seHingemachaniamsiliistrted
enbogi W?%p% E_@ar maceutically active conpound is useful for the treatnent
and/ or prophylaxis of diabetes nellitus or conplications associated with

di abetes nellitus such as diabetic retinopathy, thronboenbolism disorders
such as _deep vein aor pul npnary thrqgnboenboli sm acute_coronary . syndromne

(ACS), EigHrRS Hydeatpaieectianar ieai @ seaeogrembedileat ofia gosersattingh,

| nf | amedanishigr (HRYGug GHINBRISSYES RsRaRRdndigulBepmat ofd arthritis,
wherein in a %urt er en‘go I ment the pharmaceutl%ally active conpound
conprises at | east one peptide for the treatnent and/or prophyl axis of
di apetes.melljtus or conpl.icati.ons associated with di abetes | 1jtus such
s 06 an Bidtie Ll Siesles BypAACsta R E LGN B P SabhBirerin The dose

phar mac ggitingahbdhafismvVifutRIB FigepdBr i ses at | east one human insulin or a
human i nsul i'n anal ogue or derivative, glucagon-like peptide (GP-1) or an

anal ogue or derivative thereof, or exedin-3 or exedin-4 or an anal ogue or
derivat IF\l"geur<9,f1 Oelffl?g'reﬂ'eg’ aocrloseé(ﬁg'vfg\/\f'of Gap a illustrated in Figure 8; and

15  Figure 11 illustrates a second arrangement of the driver illustrated in Figures 6-8
comprising a first driver portion and a second driver portion.

DETAILED DESCRIPTION

20 The terms ,drug” or “medicinal product” or “medicament®, as used herein, 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
25 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
30 diabetes mellitus such as diabetic retinopathy, thromboembolism disorders such as

deep vein or pulmonary thromboembolism, acute coronary syndrome (ACS), angina,



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) wormany/issssal i n; human i nsulin, wherein proline poTmP0miosTaIsB28 i S
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) hunan insulin. Insulin derivates are
for exanple B29-N-nyri st oyl -des(B30) human insulin; B29-Npal mtoyl -

des(B30) human insulin; B29-N-nyhstoyl human insulin; B29-N pal mtoyl human
i nsul i nMyBR8rdahipfasciign, dapesn srrabzodeganenations unflammaiien Nagialever.oy| -

LysB28Pr gB29 uman i Lin: i stoyl - Thr B29LysB30 human insulin;
530- Noa PGS OR: 838, USRI Al | 1

B29- N- (N- pal m t oyl - Y- gl ut anyl ) - des( B30) human i nsul i n;
B29-N- (N-1i t hochol yl - Y-gl ut anyl ) -des(B30) human insulin; B29-N- (w
car boxyMéereiade argithye G@@PBBO?NHDMGWMQWWGHM@C’“Ve compound comprises at
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Exendi n- e sequ

du-d ycammlmnﬁmssﬁera{é@wthe:uab?@tESlrsrelHthmuMhtasCEilabéilclréﬂnOpéir@- Val - Arg- Leu
- Phe-
Il e-Q@ u-Trp-Leu-Lys-Asn-3 y-Q3y-Pro-Ser-Ser-Qy-Al a-Pro-Pro-Pro- Ser-NH2. Exe

ndin-4 defr¥iatih WSarRbret ?@ : ! %{
conpounds e'rﬂ_ L\é?a4 % g %&)ggﬁéﬁghé p%%@%E%%e('fr\ag?%H 106@48%9}3@&% rﬂl—%ﬁ??s t5- des
Pro36, thast lne&ﬂnEa«emBuhn 4( 2 hudSan KidB|in dxealdgrue&ﬁ Jetvp®d, dineagbmlike 1- 39) ,
des r036 28] Exendi.n Pr ) 14 8
O porp o Y5t P loral Cae Banie PrenvaEdRefsed; Ot 1 o 6reS3bF O 80 pr 036

[ Tr p( @bﬁﬁlogﬁ%%%erﬁéﬁ\'i@'bf‘eﬁédhn33c9r)exé1ﬁﬁ-4pr 036 [Trp(Q2)25, |soAsp28]
Exendi n-4(1-39), des Pro36 [Met (O 14 Trp(R) 25, Asp28] Exendi n-4(1-39),

Insulin analogues are for example Gly(A21), Arg(B31), Arg(B32) human insulin;

Lys(B3), Glu(B29) human insulin; Lys(B28), Pro(B29) human insulin; Asp(B28) human

15  insulin; human insulin, wherein proline in position B28 is replaced by Asp, Lys, Leu,
Val or Ala and wherein in position B29 Lys may be replaced by Pro; Ala(B26) human
insulin; Des(B28-B30) human insulin; Des(B27) human insulin and Des(B30) human

insulin.

20 Insulin derivates are for example B29-N-myristoyl-des(B30) human insulin; B29-N-
palmitoyl-des(B30) human insulin; B29-N-myristoyl human insulin; B29-N-palmitoyl
human insulin; B28-N-myristoyl LysB28ProB29 human insulin; B28-N-palmitoyl-
LysB28ProB29 human insulin; B30-N-myristoyl-ThrB29LysB30 human insulin; B30-N-
palmitoyl- ThrB29LysB30 human insulin; B29-N-(N-palmitoyl-Y-glutamyl)-des(B30)

25  human insulin; B29-N-(N-lithocholyl-Y-glutamyl)-des(B30) human insulin; B29-N-(w-
carboxyheptadecanoyl)-des(B30) human insulin and B29-N-(w-carboxyheptadecanoyl)

human insulin.

Exendin-4 for example means Exendin-4(1-39), a peptide of the sequence H-His-Gly-
30  Glu-Gly-Thr-Phe-Thr-Ser-Asp-Leu-Ser-Lys-GIn-Met-Glu-Glu-Glu-Ala-Val-Arg-Leu-Phe-
lle-Glu-Trp-Leu-Lys-Asn-Gly-Gly-Pro-Ser-Ser-Gly-Ala-Pro-Pro-Pro-Ser-NH2.



des Pro36 [Met (O 14 Trp(2) 25, |soAsp28] Exendin-4(1 -39); or des Pro36

[ Asp28] Exendin-4(1-39), des Pro36 [l soAsp28] Exendin-4(1 -39), des Pro36
[ Met (O 1awoAsp2Bhe3Exendi n-4(1-39), des Pro36 [ Met (O 14, pesmispBB}7483
Exendin-4(1 -39), des Pro36 [Trp(Q2)25, Asp28] Exendin-4(1 -39), des Pro36
[ Trp(Q2) 25, | soAsp28] Exendin-4(1-39), des Pro36 [Met(O1 4 Trp(Q2) 25,
Asp28] Exendin-4(1 -39), des Pro36 [ Met{O 14 Trp(2) 25, | soAsp28]
Exendin-4(1 -39), wherein the group -Lys6-NH2 nay be bound to the
C-termnus of the Exendin-4 derivative; or an Exendin-4 derivative of the
sequenc &xendiny4 Yeridetiveprars dol @xaimgle seteciad frong the BYpwingsIet FRoMpesndsp28
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, Pro37, Pro38 [Asp28]

Exendi n+(1Ys)89ks Mrid36 s ProB3ToExeNdId-4(1B399-BfH2 Asp28]

Exendi n-4(1-39)- (L sé6- NH2, H-(Lys)6-des Pro36, Pro37, Pro38 [Asp28]
Exendi nt4 LJVS)%Q)BS(F{@ §.ag-Bro37 hxendingd(] -89 %r 036, Pro37, Pro3s [Asp28]

Exengdi n- e p 6-des Pro36 [Trp(2) 25, Asp28

Exen%i n.dé%i@é?ﬁ‘%@%@%ﬂ%’%kﬁéégﬁpzs Pr 036, PE 039,( pi 038 [TPp(]OZ) 25]
Exendi ndéé Pro30)Isbikgp28} Exers)ib4¢e39Pr 036, Pro37, Pro38 [Trp(Q2) 25, Asp28]
Exendi n-4%1 -392&- NH2, H-Asn-(]GI u) 5-des Pro36, Pro37, Pro38 [Trp(2) 25,
Asp28] Ef8kdPHL ANet (O3t ApR28] dFe€nBib36 3%k 037, Pro3s [ Trp(R) 25, Asp28]

napos] | Eeehdne I R A 05 ) 5 tes Prose, Prosr, 103
[ Tr p( C2)Yi25 Prodp 2B (ER 2 iAsp281 Ex89in(4(1539)6- NH2,
10  des Pro36 [Trp(02)25, IsoAsp28] Exendin-4(1-39),
des Pro36 [Met(O)14 Trp(02)25, Asp28] Exendin-4(1-39),
des Pro36 [Met(O)14 Trp(02)25, IsoAsp28] Exendin-4(1-39); or

des Pro36 [Asp28] Exendin-4(1-39),
15 des Pro36 [IsoAsp28] Exendin-4(1-39),
des Pro36 [Met(O)14, Asp28] Exendin-4(1-39),
des Pro36 [Met(O)14, IsoAsp28] Exendin-4(1-39),
des Pro36 [Trp(02)25, Asp28] Exendin-4(1-39),
des Pro36 [Trp(02)25, IsoAsp28] Exendin-4(1-39),
20 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;

25 oran 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,
30 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 [Met (O 14, Asp28] Exendi n-4(1-39)-Lys6-NH2, des Met(O1
4 Asp28 Pro36, Pro37, Pro38 Exendin-4(1 -39)-NH2, H (Lys)6-desPro36, Pro37,
Pro38 [ MewO@Qpioh39a3p28] Exendi n-4(1 -39)-NH2, H Asn- (G errApes0fs0ss,
Pro37, Pro38 [Met (0O 14, Asp28] Exendin-4(1 -39)-NH2, des Pro36, Pro37,
Pro38 [Met (O 14, Asp28] Exendin-4(1 -39).-(Lys)6-NH2, H (Lys)6-des Pro36,
Pro37, Pro38 [Met(O) 14, Asp28] Exendin-#(1 -39)-(Lys)6-NH2, H Asn-(d u)5
des Pro36, Pro37, Pr038 [Met (O 1 4, Asp28] Exendin-4(1 39) (Lys) 6- NHZ2,

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

H des AthUgsio-08s Predos p(@?b?&ﬁ{speﬁl ExendinFHp(3L356-NHandi n- 4( 1- 39) - NH2,

}Cre B G e DGR 080
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phar maceut 1 cal acce
af or e- nth(hy@b@de&)ﬁd%l ﬂro&?t Prc38 VI'&p(CD@)IZlﬁDAepZa]rExér&fn@(&@pbﬂ@@mysi S
hor nones, or paot anus _hor nopnes Qr uI ator active ept | des and the| r
ant agon.ka\§néé'q)5ﬂee°dPFQ$6R5’f%37uFérpé8 P Exend IN-4{c#P)dsys)6-

Gonadot jgp ne (Fol l'itropin, Lutropin, Chor| ongonadot r opi n Menot r opi n),
Sonat ropl né (Somat r opi n), Desrmpressi n, Terlipressin, Gonadorel in,
Tri pt or él-(Lys)@-depRyodb (Met(BYt4rAdsp28] Exehdined (1R39)dogsé-BH2n. A pol ysacchari de

o 0 TR R DAY BRI U o BT SRRl 2 hopar e 2 Lo
deri vat H.@ ys)6-desPro36, Pro37, Pro38 [Met(O)14, Asp28] Exendin-4(1-39)-NH2,
H-Asn-(Glu)5-des Pro36, Pro37, Pro38 [Met(O)14, Asp28] Exendin-4(1-39)-NH2,
des Pro36, Pro37, Pro38 [Met(O)14, Asp28] Exendin-4(1-39)-(Lys)6-NH2,
H-(Lys)6-des Pro36, Pro37, Pro38 [Met(O)14, Asp28] Exendin-4(1-39)-(Lys)6-NH2,
15 H-Asn-(Glu)5 des Pro36, Pro37, Pro38 [Met(O)14, Asp28] Exendin-4(1-39)-(Lys)6-
NH2,
H-Lys6-des Pro36 [Met(O)14, Trp(02)25, Asp28] Exendin-4(1-39)-Lys6-NH2,
H-des Asp28 Pro36, Pro37, Pro38 [Met(O)14, Trp(02)25] Exendin-4(1-39)-NH2,
H-(Lys)6-des Pro36, Pro37, Pro38 [Met(0O)14, Asp28] Exendin-4(1-39)-NH2,
20 H-Asn-(Glu)5-des Pro36, Pro37, Pro38 [Met(O)14, Trp(02)25, Asp28] Exendin-4(1-
39)-NH2,
des Pro36, Pro37, Pro38 [Met(O)14, Trp(02)25, Asp28] Exendin-4(1-39)-(Lys)6-NH2,
H-(Lys)6-des Pro36, Pro37, Pro38 [Met(O)14, Trp(02)25, Asp28] Exendin-4(S1-39)-
(Lys)6-NH2,
25 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.

30
Hormones are for example hypophysis hormones or hypothalamus hormones or
regulatory active peptides and their antagonists as listed in Rote Liste, ed. 2008,



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 olvoaophapesaceuti cal ly acceptable salt of a pol yrsulgrb@bes74spw

nol ecul ar wei ght heparin is enoxapahn sodi um Pharnaceutically acceptable
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 M(R1 )(R2)(R3)(R4), wherein R 1 to R4 independently of each other

mean: hydvapiemh0, shch@si Garadatranins (Fallirerin d-utramsn aCketionganasiotrapinopt i onal | y

substityted,C2- 6.al kenyl u an ional ly substituted -Cl Qraryl
ar oup, NSRRI SREEPen s Far S bRe Gy etefe BN S oraiBlRer
exanpl egripforeiv@rrgprsrelic ABLserans aaRbéIm, Gddeselat.e described in "Renmington's
Phar maceuti cal Sciences" 17 . ed. Alfonso R Gennaro (Ed.), Mark Publishing

Conpany, Easton, Pa., U S A, 1985 and in Encycl opedi a of Pharmaceuti cal

eSO o 0 BNGE R S SSRL FPLIEAS, o LBi BB ohes

accor dafse melédular Weight hapaamoearniltrafow hlgagsentighteparimor a Heeivativeg
delivery device 1 conprises a housi n% havij nr% a first cartrjdge retaining

part 2, hgiAOHGEE HHRRAIRG, A ARy IRNated ol tamdbeYSTRRNtORREr i dge
retaini pg) R d/ch SR ERAUAEa KBRS S Shit HKFOBR AR e

secur ed toget erraby’ret alning features. In I'S | ustrated arrangenent,

t he car phadyacedicallyangeptablessatt ofsa pelytsudphated how mdlecdac wedht hepefin ihe
dosg.setting nechanism4 . A renovable cap 3 is rel easably retai ned over a
secg(Pld ERAXEHAY) 89UV Mend of a cartridge retaining part. As will be
described in greater detail, the dose setting nechani sm4conprises a dose
dial grip 12 and a window or lens 14 . To set a dose of nedication

cont ai nE€tawinapeutiaaly agceaptatia saltsr greder pxample acid sdditioptsalissandeasiosaltsli al

dose scAER aboinf SRR Bl o Byl 7 s R, BBl S b B Eh IR e SBB0eY <o
1 of Fi geleeted frbinhalk&ICocaKEINS d.§My€dor K+, or Ca2+, or an ammonium ion
15 N+(R1)(R2)(R3)(R4), wherein R1 to R4 independently of each other mean: hydrogen,
an optionally substituted C1-C6-alkyl group, an optionally substituted C2-C6-alkenyl
group, an optionally substituted C6-C10-aryl group, or an optionally substituted C6-
C10-heteroaryl group. Further examples of pharmaceutically acceptable salts are
described in "Remington’s Pharmaceutical Sciences" 17. ed. Alfonso R. Gennaro (Ed.),
20 Mark Publishing Company, Easton, Pa., U.S.A., 1985 and in Encyclopedia of
Pharmaceutical Technology.

Pharmaceutically acceptable solvates are for example hydrates.

25 Referring to Figure 1, there is shown a drug delivery device 1 in accordance with a first
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 means 2 and a second end of the dose setting mechanism 4 are
secured together by retaining features. In this illustrated arrangement, the cartridge

30 retaining means 2 is secured within the second end of the dose setting mechanism 4.
A 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



fromthe distal end of the nedical delivery device. As illustrated, a
cartridge 20 from which a nunber of doses of a nedicinal product may be

di spensedwo0pvyésded in the cartridge housing 6 . Prefecampyoionbmss
cartridge 20 contains a type of nedicanment that nust be adm ni stered often,
such as once or nore tines a day. One such nedicanent is insulin. A bung or

stopper (not illustrated in Figure 2, . cartridge piston 18 in Figure 3)
is retained in a first end or a proximal end of the cartridge 20. The dose
setting nmechanism4 of the drug delivery device illustrated in Figure 2 may

be uti | coeyrises @ dangsdibl grig AR@ndehvwindoxser leas! e o agt 2dpse of nagkicdtion.
Where the drug, delivery device 1 conprjses_a reusahl e drug.del.iver Vi ce,
the. car PP SRl BESVE tef i cRITEL] o e dORIRE Mg oo Sl andife o6
My be nenduedllbwe lide teeive theMlibRRUdostesy Wayidia dde steNeé afrabgemisgt eby by
t he user disconnecting the dose setting nechanism4 fromthe cartridge

holder 6 . In use, once the renovable cap 3 is renoved, a user can attach a
i tabl e : . i d P | h
necdie D L L EEREEMe nleRictBeflah ey B Eloif A o SiRmovRe

al t er nafrowethe distal bad o dnpeatbdivd detivery ddivideal Aeiildstratede plcacteialhe €0cfegm3 1 s
used to cover the cartridge holder 6 extending fromthe dose settin
'&g?)e 3 are

mechani $RICN @ nEdes 04 HO§eS Oha reerieinabpiaciyet BIRY ks disRensepisdrenided |

simlar ! & 0 ((ﬁdﬁé ; i ni sm
4 so as Ct8 fat”%g%@?ﬁ%ﬁgr? i I?r%ér?grggl}%ﬁr‘i%g éa I tggr%;gﬂfﬂ%{g t%%ﬁf @%EHP ep H:}@gabl e
cap 3 i sust bpaxinminsteredvadtamgucih@saacerardgerehtirhdea day. Gngsuels n®dicahent an
exappl e. of a.do setti nmechanism sinm.lar to that of. the present _.

S it s 9teRe apbL bt &l i HiowR At corsdsBaSbry E e iguiter
desi gn @')‘% TeMAEH M aGirstidiR) 6F & YRSximBR¥n& Bf Hﬁf@br&rﬁhg‘é’@&pr esent invention as
w || becone apparent to those of ordinary skill in the art.Figure 3

illustrates a sectional view of the dose setting mechanism4 renovably
an out enesteeng i biefafistfs S g em i SRR -SREIOF S R o
26, andpa utilized as a reusable (and hence resettable) drug delivery device. Where the drug
15  delivery device 1 comprises a reusable drug delivery device, the cartridge is removable
from the cartridge housing 6. The cartridge 20 may be removed from the device
without destroying the device but merely by the user disconnecting the dose setting

mechanism 4 from the cartridge holder 6.

20 In use, once the removable cap 3 is removed, a user can attach a suitable needle
assembly to the distal end of the cartridge holder. Such needle unit may be screwed
onto a distal end of the housing or alternatively may be snapped onto this distal end. A
replaceable cap 3 is used to cover the cartridge holder 6 extending from the dose
setting mechanism 4. Preferably, the outer dimensions of the replaceable cap 3 are

25 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.

Figures 3-5 show an example of a dose setting mechanism similar to that of the

30 present invention. However, various aspects of this example, especially the general
design and function of the driver, may be used in the present invention as will become
apparent to those of ordinary skill in the art.



driver 30. Afirst helical groove 19 extends froma first end of a spindle
42. I n one arrangenent, the spindle 42 is generally circular in cross
secti on hwoevervidedsher arrangenents may al so be used. Thechippsdloesasdf the
spindle 42 (a distal end 43 of the spindle 42) extends through a pressure
plate 64. A spindle bearing 50 is |ocat %p at the distal end 43 of the
spindle 42. The spindle bearing 50 is |sposed 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
nunber sl eeve 24. The clutch 26 is | ocat ed adj acent the second end of the
|l utch 26 and

driver ]3_0 "t}{r sleev I iged ou S|de f the

T o1 TR OB eR s Tord, iy B 95se sehBedTed et R L IhGREG aith
w ndow bénhéﬁt@é@@t%b@ﬂﬂn@g@ﬁ@lﬁeﬂé @he@ﬁéﬁfsaﬂrﬁé ﬁﬂﬁ:h@ﬁlstrﬂﬂﬂ damrh@essdreeve 10
may be viewed. Returning to Figures 1-2, a dose dial grip 12 is d| sposed

about aRUItheUsHG4Qeentgininga %ﬁ%ﬁ&zeﬁd‘%\?b%‘ﬁée%(ﬂw%ra glugah/26,1and @ An out er
di
: arrn?'f;t grﬁrlgé %Q dasendial 8%(#1% 1%%%6@?'%@%{ ¥f?é)tréz1%lsc9‘0§9 Sinbif 4%"elr} ﬁrﬁegnunber

di a ou5|n doseé IS séecured

sl eeve afrahgepresv,ehe spmowe U2es ganemﬁwclrberkamaotsbseetlcbrvvhowev@mteuet s. In one
preferred arrangenent, the dose dial nd nunber sl eeve 10 co rlse
?5@8966@%

B ono p B e a3 Do Bepo I BRRETY Of BasRiAAd A AT S B And dd ol
sl eeve apphafesd) é%eﬁ&’é’m@g%ﬁ a dd E@su%ﬁé’t”e &1 CR'Bindle begﬁﬁ‘g‘%rls &&Jg‘té‘d o eVe

coupl i ng arrangenents ma Returning to Figures int
ar r angendistal, erdr 4% of tr@aOsmmMpréi?s ebhaspindiet behrningeb0 [mdlspmedftto alnad easmmind

driyer portion 46 and these, poctiops en hes n 42. Both the
e 16 o Rl e deie PRt 1 Bomheaieh 40 S Akt i BBl Fondr i cal | Ao

can be seen fromFigure 6, the first drive portion 44 is provided at a
first end wwth a first radially extending flange 56. A second radially

ext endi Ayefdletah 2658 diwwedﬁm@atf@@@'\eﬁf 3, betweert theadiivey 30n@nd AmsimkRri ver
portion f reom firns 62 is
pr ovi deéﬁ%ﬁfeﬁ'oﬂ? Pluﬁ(f[‘ﬂ %6 %Eﬁ%d?‘%}@fg%t%g?n%ﬁ ?b@?f?mﬁ @h\f%n:gf 5 bet ween
the firaunfderrgRve®piRprobiccdeneside of angeutdh 26\anaradiamny MwdardRAtlke hel i cal
15 housing 40. The main housing 40 is provided with a window 14 through which a part
of an outer surface of the number sleeve 10 may be viewed.

Returning to Figures 1-2, a dose dial grip 12 is disposed about an outer surface of the
second end of the number sleeve 10. An outer diameter of the dose dial grip 12

20 preferably corresponds to the outer diameter of the housing 40. The dose dial grip 12
is secured to the number sleeve 10 to prevent relative movement between these two
components. In one preferred arrangement, the dose dial grip 12 and number sleeve
10 comprise a one piece component that is rotationally coupled to a clutch and drive
sleeve and axially coupled to the number sleeve 10. However, alternative coupling

25 arrangements may also be used.

Returning to Figures 3-5, in this arrangement, driver 30 comprises a first driver portion
44 and a second driver portion 46 and these portions extend about the spindle 42.
Both the first and the second driver portions 44, 46 are generally cylindrical. As can be

30 seen from Figure 6, the first drive portion 44 is provided at a first end with a first
radially extending flange 56. A second radially extending flange 58 is provided spaced
a distance along the first driver portion 44 from the first flange 56. An intermediate



groove 68 extends along an internal surface of the first driver portion 44.
The spindle 42 is adapted to work within this part helical groove 68. A
dose |i mwenoBBi3fddl ustrated in Figure 3) is |ocated bereeampiloesass ver 30
and the housing 4, disposed between the first flange 56 and the second
flange 58. In the illustrated arrangengnt, the dose |limter 38 conprises a
nut. The dose |limter 38 has an internal heIicaI groove nmatching the
helical groove 62 of the driver 30. In one preferred arrangenent, the outer
surface of the dose limter 38 and an internal surface of the housing 40
are keyéeliczajw@\ee 62)96 proyidsfd @prneder part of ihedirehdrévar glostion ¢4 egtending

ongi ¢ uPHiee h B haneriia 38 a0 int SEcoRt Taidh ol o TeBou AbEnElcd 1 o°

Fi gur es glocve %éﬁﬂéﬁd@'dl%q an m@frfmbuﬁé@e of {he frBedMNdrgidridn e Thessis@et i ng
mechani sm 4 occurs as ows. To dial a dose in the arrangenent

i |1 ust r 4248 adaptedgareerkwithin ghig part halicat @9@ovad8dose dial grip 12. The
driver 30, the clutch 26 and the nunber sleeve 10 rotate along with the
dose"dial grip 12 . The nunber sleeve 10 extends in a proxinmal direction

away fr dndddeelimioersdd gliddiratéd in ﬁlgmrerammelbcatteldeloeiwbearthéanoéﬂ Bantiiee spi ndl e
42. At the |imt of travel, a radial stop_on the nunber sleeve 10 engages

ei t her A0HSiNGt4. gishossd betwaen e E%Baﬂg%{;ﬁ(ﬁé@ R s85end JaepaPe4dNtBe prevent
further |Iﬂgﬁ§f&”érrar%€rﬁéhtﬁfhé)ﬁo§{ Bt 98”c§mi>%sb§ X V eﬂ’oé@‘l ft&r éé‘ﬁ?ﬁe 4o

opposi ng directions e overhau ed and driven t s on e spi n
The dosanlinterna@mheligal dropee maichihg thebslica gtoove 62 @tﬂﬂmwdmbrafia)nlg\ artee t hread

th t t f the,d 30. F' | |.ust
o1 W er PrereOrd arioBiertcind quld suithoa e e ok dmib aed enitie T & Thse
been di gk @ hdNgRg 4bie de§Ld ﬁ%&ﬁéﬁb@%y%%bhﬁé@' ®His Jiréﬁer%@élaﬁ%! rétaﬁan
di spense the desirted dose’ of dépressing the he
user depebyesrsthendoss liniter 3pang the hossuigé@l\abl&alﬂownglrakaﬁhemwudmaly W|th

respect 0 the clutch 26 to di sengage. However
t he cl u{ric%e%@erﬂg%g\ﬁ%%ﬁ b*ég%gﬁlv\{]on@rﬁﬁﬁrﬁrﬁ% to the driver 30. The nunber sl eeve
10 is now free to rotate.
15  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
number sleeve 10 rotate along with the dose dial grip 12.

20 The number sleeve 10 extends in a proximal direction away from the housing 40. In
this manner, the driver 30 climbs the spindle 42. At the limit of travel, a radial stop on
the number sleeve 10 engages either a first stop or a second stop provided on the
housing 40 to prevent further movement. Rotation of the spindle 42 is prevented due
to the opposing directions of the overhauled and driven threads on the spindle 42. The

25 dose limiter 38, keyed to the housing 40, is advanced along the thread 66 by the
rotation of the driver 30.

Figure 2 illustrates the medical delivery device after a desired dose of 79 International

Units (IU) has been dialed. When this desired dose has been dialed, the user may
30 then dispense the desired dose of 79 IU by depressing thedial grip 12. As the user

depresses the dial grip 12, this displaces the clutch 26 axially with respect to the



The driver 30 is prevented fromrotating with respect to the main housing
40 but it is free to nove axially wth respect thereto. The |ongitudi nal
axi al nowsomnio/gbesthe driver 30 causes the spindle 42 tecrapradie/osmndst her eby
to advance the piston 18 in the cartridge 20. In nornmal use, the first and
second portions 44, 46 of the drlver 3Q _.are coupl ed toget her when the dose
dial sleeve 10 is rotated That is, n "Ror mal use, the first and second
portions 44, 46 of the driver 30 are coupled together with the dose dial

sl eeve 10 when a user sets a dose by turning the dose dial grip 12 . After
each di me@é@Qﬁ)@em tcagsvgi thelchital? 26 4o slirsngagen Féowﬁ\ﬁrathe dglutet 26 samainst i ng
on the ryrid to cpntinue d dose of
redi cat RORER Bt D, FRidlveh 9Re e B8R BPE e PISERA T AR e T o Che
distal end 8 of the cartrldge hol der 6 . After a user uses the drug

delivery device 1 to dispense all of the nedication contained in the

cartri ddeexiver BB i¢ pegvemigd fipahrotatindeyitacesnass te s adnheysiag40ivtitis
cartgid I g he
doseése?f?FEB nq'&F%Qx.}é'h;}an%ﬁ reg&ééigﬁ%rfe'tc? ‘Phe é}ﬁf‘qjt‘ggjﬁ{a '55%@ chJ“v%Pn 1t t?)i(t: eeéuﬁxtz%rh or
t he spi BOIceuéés e kpindiend 2 tmroiate%r&étﬁelreig/ toeadhamicerthd pistbf 18he thuwer deci des
to replace an enpty cartridge and reset the device 1, the first and second
driver G8FTF9%<044, 46 nust be de-coupl ed from one another. After
decoupling the first driver portion 44 fromthe second driver portion 46,
the first driver portion 44 will be free to rotate while the second driver
porti on It 6ormnall usep theébérst end seoonmpartmnsm#,i4rﬁgofathde1viivee30 esecouplgdst ep

r ot e fi st dri,ver ion 44 achie e | east t re ults rst
ot 301 ofbastietuheh i s ol Slsste: s TR T Trdls: Fikmial Bsp il

the Sp' B@b&wcﬂgomohﬁ 4429B8Sthé Grﬁ/@t%@ﬁ%cét%léd STRENA(Ih $he AoSé afet sféé‘v@t ion
of the first driver portion 44 causes the spindie 42 to rotate. Rotation of

t he spi A@lwherpaUsecaeise doge byituwraing the dqsiei dialkagnip 1 B. Aiter sprhdispegsede 48)
nove in e 0 S t For
exanpl ed%ﬁggﬁ?emqlgﬁg %&g?ﬁg@ﬁhé dé#%l ‘ﬁige rﬁ@ﬁt Setﬁfg é’&ﬂﬁ%@rﬁﬁiggt‘ﬁﬂ%p. ndl e 42
to the spitndyée 20ud @entBue tdrekpd W @iaibd ddve SMhbdicatid? out of an attached needle

15 assembly releasably connected to the distal end 8 of the cartridge holder 6.

After a user uses the drug delivery device 1 to dispense all of the medication contained
in the cartridge 20, the user may wish to replace the empty cartridge in the cartridge
holder 6 with a new cartridge. The user must then also reset the dose setting

20 mechanism 4: for example, the user must then retract or push the spindle 42 back into
the dose setting mechanism 4.

If the user decides to replace an empty cartridge and reset the device 1, the first and
second driver portions 44, 46 must be de-coupled from one another. After decoupling
25 the first driver portion 44 from the second driver portion 46, the first driver portion 44

will be free to rotate while the second driver portion 46 will not be free to rotate.

During a device resetting step, rotating the first driver portion 44 achieves at least two

results. First, rotation of the first driver portion 44 will reset the axial position of the
30 spindle 42 with respect to the dose setting mechanism 4 since rotation of the first

driver portion 44 causes the spindle 42 to rotate. Rotation of the spindle 42 (because

the spindle is splined with the spindle guide 48) move in a proximal direction back into



conprises a first spline 5 1 and a second spline 52. The spindle guide 48
conprises an essentially circular nenber having an aperture. The aperture
i ncl udes wooiomses37pr ot r udi ng nenbers 55, 57 that engagectrhe2dtionst4sand
second splines 5 1, 52 respectively, so that the spindle guide 48 |ocks
onto the spindle and rotates al ong mﬁtq t he spindle during spindle

t

rotation. Second, rotation of the firs Gdri ver portion 44 will also axial

nove or reset a dose limter 38 to an initial or start position. That is,
as the first driver portion 44 is rotated back to an initial start
posi t i othe desaaelting meechanismi hor exagwle,d-igiicca divdtrgtesmneyetiangemaet fout er

auter noRSnEdingRe, shdie 4208 e SHGR 8o . BSa0i HPEPhIF 450, & et o
from r ocakiphiged dtfirsl $plinetB/eand ancoha spuhe 529 mrvspifdieuiddras fdomsdrisdsiarer

portion 44 as this portion is rotated durln% a resetting step. Referring to
a first egpentally Sirceiagareraben na\irg pataneriure Fil farapesture MCTUdes tey NNBhs of t he

driver i F i i led axially
vy 1 r Do PG BRAHEE G B bl Engadd bnd sl Bha BEEOAPitee 518 Phe ise of
a bi asi ngspuetinely( soltiatalse 8pindéagtiderd Iopks ogjo theapindigé endabtatégRingewittwhen
the cartridge holder 6 is renpved fromthe front or distal end of the

devi ce the ?F%F‘Q'te dyie sriediedriatiofe rot ati on between the spindle 42 and a
spi ndl e gui de 48 through which the spindle passes, and then to push this
spindl e guide 48 and also nut 66 axially a fixed di stance. Because the

spi ndl e S&2oing, notatan afrtheIfiystl drodee gottont 44 wilkplsadixal guieeod@sahd dose limiter

th d . ith the. spinpdl t. 66 h indle 42 wl]|
i 101 Se%a EnARfBRors R bl TS 58 wegrst R ERolinnad 5 tated ik g, i ver
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clutched connection to the second driver portion 46. I'n one preferred
ar r angegegave anksglinsskHe alr inner spdace oha peusivgmastientsehfasoimeraitat heusing a

1 ange 40 df tin &BardqeBh. B6SIoS TRl 4 sl RV iRg el FaRung Buf Wit B&yPra o -
42 decodpresthehitévgrodie 62rofiRe firBivéf potionss a8 &lis pbeiar igtreleed eanngat i on
15  resetting step.

Referring to a first driver arrangement illustrated in Figure 3, the two portions of the
driver 30 are decoupled when the first driver portion 44 is pulled axially away from the
second driver portion 46. This may be achieved by the use of a biasing means (such

20 as at least one spring) that interacts together when the cartridge holder 6 is removed
from the front or distal end of the device to first lock the relative rotation between the
spindle 42 and a spindle guide 48 through which the spindle passes, and then to push
this spindle guide 48 and also nut 66 axially a fixed distance. Because the spindle 42
is rotationally locked to this spindle guide 48 and is threadedly engaged with the

25 spindle nut 66, the spindle 42 will move axially.

The spindle 42 is coupled via a groove engaged to the first driver portion 44. The first
driver portion 44 is prevented from rotation by a clutched connection to the second
driver portion 46. In one preferred arrangement, the second driver portion 46 is

30 prevented from rotation by a clicker detent 75. The clicker detent 75 resides between
the clutch and the flange 80 on the drive sleeve 46. Therefore, axial movement of the



beconmes de-coupl ed. This sequence of operation as the cartridge holder 6 is
renoved or di sconnected fromthe dose setting nmechanism4 is illustrated in
Fi gures 3w6.20lom3bé3gure 3, the various conponent parts ofcrier2awogrddel i very
device include: a dose setting housing 40, a cartridge 20, a spindle 42,
first driver portion 44; second driver ,portion 46, spindle bearing 50,

spi ndl e guide 48, a spring plate 54; a fai n spring 60, a pressure plate 64,
a cartridge holder 20; a spindle nut 66; and a second spring 70. In this
preferred arrangenent, the spindle guide 48 is rotationally fixed relative
to the spind# é2 Ziecoupleadias twodrivemheorsipns ig, $6 spdhauthemiwisbed eopheetion64 and
spindle _nut 66 are all _ rotationally fixed relative to the outer housing. In
Fi gure gec?wgSéﬁ g?ﬂ%ﬂ% holder 6 is fitted via apertures in the pressure
plate 64 and applies a load to the spring plate 54. This conpresses the
first b|a5|ng means or main spring 60. These apertures in the pressure

pl ate 64hisegquaneadf oReration awther cartidae halderd surensovasier disegniaced frae
P11 89, Mabesotekiny diodiatiah AIRRHAL AR 35 FAHEI93n09kA81O)

under the aciion o econd biasing Oor ~secon is wll

open upc@n@@pehﬁba%oﬁh@/@ugrddﬁvgwr@\ﬂce inchple’ a'dose s’etmg)houaaga@ bet ween
t he pressur&glgl ate 64 and_the sgrln |late 54. This wll also ogn Gap "b"
a gap bEBUWEHESE eRea Spindee 42nlirst drverrpr ?l'é%p?‘??@%‘ﬂ%\feé POAtioRrAP sSKIBHEL | s

| | ust Fi
From t neoaay 9" SOOI dhive 1BC2 SHRNY e Bl INe S é@.énﬁﬁsgkﬁé‘b'géé’?%ﬁms
t he di saadarmdgedfolderemjra@ld@llelmmﬁﬁ demacmcbnd'ﬁprmgamal indkid pl)rgmrrqmL essure
t dl 48. Th dl de 48 d. t.h
hocl G Bapiemeit o sopide orb b BBulnal Bl B ST Re S5 20, i e

plate 6ﬁddTl'EthtHé Q:mngf&éf‘eesﬁgsfebﬁ%‘cfpléﬂé 641§nd'5| %bﬁh!@ﬁu%@éfé 8l thbtu&rﬁhll?' ther
si de of | ange of the spindle gui 48 through which this force acts,

provi de@X@d releiige tnite auier bougingn of the spindle guide 48 and therefore a
resistance to rotation of spindle 42 as well. One advantage of this
configuration is that

In Figure 3, the cartridge holder 6 is fitted via apertures in the pressure plate 64 and

15 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
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

20 the pressure plate 64 and the spring plate 54. This will also open Gap “b”, a gap
between the spindle nut 66 and the spring plate 54. This Gap b is illustrated in Figure
3. The Gap b in conjunction with the light force from the second spring or biasing
means 70 moves the spindle nut 66 towards the distal end of the drug delivery device
1. This applies light pressure to the spindle guide 48.

25
The spindle guide 48 is compressed under the action of the second spring 70 between
the spindle nut 66 and pressure plate 64. This light force coupled with the friction
coefficient on either side of a flange of the spindle guide 48 through which this force
acts, provides a resistance to rotation of the spindle guide 48 and therefore a

30 resistance to rotation of spindle 42 as well. One advantage of this configuration is that
at the end of a dose, it is advantageous to prevent the spindle 42 from back-winding
into the dose setting mechanism 4 under light residual loads that may remain from the



at the end of a dose, it is advantageous to prevent the spindle 42 from
back-wi nding into the dose setting nmechanism 4 under |ight residual | oads

t hat may wermiom3be3om t hecartri dge bung 18 . By preventi rgTiEPe019p5TIds € 42
from back-winding in a proxinmal direction, a distal end 43 of the spindle
42 (and hence the spindle bearing 50) Hﬁnains on the bung 18 . Maintaining
the distal end 43 of the spindle 42 on 'the bung 18 hel ps to prevent a user
fromadm nistrating a potential under-dose. Wen the user delivers a dose,
as the dispense force increases, the rearward | oad on the spindle nut 66

i ncr eas@srttidg@bpog AB. ddy mventim@&%ppindleéznﬁorrslaaqh wirwli@g ire@ kroximal pr oxi mal

directi . sses, A secon rin h| S r ases t axi al

for ce. aBlPRIPTL TR SR o i hE e 324 nflne It SoRdlerBeT b A idhs
rotati ognahe tbhmgsurs rwlbmtglm hé%l@t@ﬂeﬂi@%%ffﬁrﬁé sginelet22 ofﬁhhé boAgfigaelps i on
therefore prevents back-w n of the spindle 42 under |ow | oads caused by

the car @ pfﬁg/@nban@eworrba@mdm&tgatma@atﬁrttl@l UReerdiesfense force once this
di spense force has increased above a certain threshold level. Figure 4

illuStrates the dose setting nechanism4 of Figure 3 with the cartridge
hol der &Vhen Hiccdsdraleligbeas eose C&SWWMISWW@EIEV&S@SI tree leansaniodd oof

dose setting mechanism4 and the cartri dge hol d . I n one arrangenent,
this coH??e%g'f‘QW RYLRS ipsreaseg t%m@&atcvawgam éH'”dlﬂoWét\ﬁé@ trayglg SaCkin 8r di nary
skill i t sed
e vl | Pofiabbedtion i CEGABH el 186 SBLAN PP THY folPReetfe Bl fircd

sim | ar acbmmeotth@ﬂpmt&agwdem& hEniaremoyestime reshStasce o milamon G‘i l@ermnd}eS by

rot t artridge ho thre ect 0 u3|n 4 at ur

| nouidEsE B heRfE shndis a2 i otk Bin Feragi phde sadiiiidia sl ng
rreans 6¢hd SpinBURDRAEMBRSIORAS EAEsE B??Né éarl?ﬂld’éeeb% 18obEt oexndthrid fohey
now rel ease this force created by the main biasing neans 60. This allows
t he spr theydisbanse Bxce ongekisidispensedoede hRy Bcteasedaiove a bertaipithieghpldat e 54
contact s, he spindle nut 66 on an inside face of the spindle nut 66. In
this seCofd conditi on, the previous discussed Gap "a" (from Figure 3) has
now been

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

20 luerlocks and other similar connection types. In the arrangement illustrated in Figures
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
the main biasing means 60. This allows the spring plate 54 to move in a distal

25 direction until the spring plate 54 contacts the spindle nut 66 on an inside face of the

spindle nut 66.

In this second condition, the previous discussed Gap “a” (from Figure 3) has now been
reduced to a Gap “c” (as seen in Figure 4). In this manner, the relative high axial force

30 from the main biasing means 60 acts through the spring plate 54 to the spindle nut 66
and from the spindle nut 66 through the spindle guide 48 to the pressure plate 64.



reduced to a Gap "c" (as seen in Figure 4). In this manner, the relative
hi gh axial force fromthe main biasing neans 60 acts through the spring
pl ate 54 wo 2vtve13s@rndl e nut 66 and from the spindl e nut p6&/EPbe10LgNASE he
spindle guide 48 to the pressure plate 64. This relative high axial force
fromthe main biasing neans 60 is sufficéi ent to prevent the spindle guide
48, and hence spindle 42, fromrotating” After sufficient rotation of the
cartridge holder 6, the cartridge hol der 6 di sengages fromthe connection
type 22 with the housing 40. The cartridge holder 6 is then driven in an
axi al dilhicrelaivedvigly akieo forcadrono tha m@inibiasing: meanaioh ivisaficient e areyeao

(i.e., in adstal direction). However uring.this novenent, the main
Sorn E0e SafbR dug® e R B¥me RIS #aEORaPRNGs " hrough the spi ndl 6
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
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renoves the hlg‘;sprl ng force created by the main biasing nmeans 60 fromthe
spi ndl eigyaxigdy Weed ane isloreyentad froy rotatioanils eng arrargeguend, thei seqeod drivedy t o

opi ni PR Rrsl Bl R 10tk TR RPE RS Brls BTl T8 M8kl g on
the di shadveemshtdy itf atiflecaplinglté tHenurhber efeeve, during this re-setting step
of %5he dose setting nmechanism4, as the spindle
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
20 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.

25 Toreset this dose setting mechanism 4, a user retracts the spindle 42 in a proximal
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
causes the spindle nut 66 to move back against a light spring force created by the

30 second biasing means 70. This movement releases the axial load and hence

resistance to rotation from the spindle guide 48. Therefore, as the dose setting



42 i s pushed back into the dose setting nechanism 4, the novenent of the
spindl e 42 causes the spindle nut 66 to nove back against a light spring
force crewbDediomgodsne second biasi ng neans 70. Thi s novewemEre@bosses t he
axi al load and hence resistance to rotation fromthe spindle guide 48.
Therefore, as the dose settingnechanisg*ﬁ is reset by the spindle 42
rotating back into the dose setting nectrani sm 4, the spindle guide 48 al so
rotates. As the spindle 42 is pushed back further into the dose setting
mechani sm 4, the spindle 42 rotates through the spindle nut 66. As the
first dmechanison diisneset hy§he@phmnadotatiomha¢é iRledbadioseisedingomechamsas,

the first,driver por. es (wwth the flexible elenents 102, 103
runni ngﬁ'of‘t1e S%Bﬂle '5%384%%03? Sve 90 for med by the first annular ring 9 1

on the second half of the drive sleeve 46, Figures 5 and 6). This
accommodat es the axial and rotational novement of the spindle 42. As the

first dASEP Spile 4R 9aUsREbeek b dodae dose SPEGIEGRANBOYA,TBA 44 al so
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radi al I"ang river portion 44. er t e setting

mechani socdmhaxlaieethe @daltand todatinsd nemtenery dwwapnnslra 42.must be

e- @nnect ed to the cartridge holder 6 . Wien re-connecting these two
n% nents, the process generally works in reverse. However, this tine the

aX' al C%@Rhé?ﬁétcd?lv‘éf‘ pbRRoON®Y FbtﬁférS'CTLQIH@Q‘e§@P$I?§£ drN/@r bftﬁ)tn mtll‘é@rre%@» tHen 44
to re-engage Wi th the second driver portion 46. hi's manner,

f I exi bl doee ewbnMore speeitiaglty, wistthe firss otwebﬁdrt@nrﬂﬂ @tahesn@egﬂowmtwmgl@dﬁ)nd
o ver B R nRh SR Sofred 5 T Suebb B eSS Bk
. As sheyahélicdrgestve 62 peRtdbattialdhg \eer oler slidsce of the first driver portion 44 and
15 traverses back to an initial or starting position. In one preferred arrangement, this
starting position 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

30 91. The second driver portion further comprises a second annular groove 94 and at
least one spline 96 positioned along a surface of the second driver portion.



46 is generally tubular in shape and conprises a first annul ar groove 90 at
a distal end of the second driver portion 46. The first annul ar groove 90
conpri sesweomnizgadl face 9 1. The second driver portionpCurmrben/osaspri ses a
second annul ar groove 94 and at |east one spline 96 positioned along a
surface of the second driver portion.The first driver portion 44 is also
general ly tubular in shape and conpris a first and a second flexible

el enent 102, 103 and a plurality of spline recesses 100. These plurality of

recesses 100 rel easably connect the |ongitudinal spline 96 of the first
driver pgoetfirstrdriver portipcéhis alsogenerallyttlbuland siepe diod Komprises arfisisadad

driver portiopns .Ad, 46 a u d axially. together so th r el easably
Chosce SRESMPASKER eighet S8l HF A fiatind AL reifesdd o nftedd, 2508 o
the fir gturdlitly\of Fedsel aD0Aé|ctise bRUSITRRCOMRS loh§RudinaiSdpliABBe @i thefestvEivee of
the second driver portion 46 and then stop when the flange 80 of the second

driver POFiaNoA Ebseeondhdrivarpertienfawhanderie g astd serond; driter @Orians 4brdd on
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of the buskéd tbgetiesr, frog fléxdibledelemEnes €02, a3 eftthe dingtudraer podicengbgee si m | ar
ratchet features on the Sr? | ate 25 which are splined to the housing 2

. ring p . .
. (See @ughed pyvgiinedirst ynuigr QQWQV%@@ QJrthe gecerd eVl PRITIOD 48, anhEiea $18R chet
f eat ur 5, 2nARETIARE SR INEIscBOndBrLer PSSR Houldhel irsEAxifl Adige HOBE ien 44
fromrotating, thé&reby ensuring that as the spindle 42 1s reéset turther,
t he fir $itstdiriveeppdioni4®h noves axially to re-engage the second drive portion
46 {@t her than rotate on the conical face 90. These features also orientate
the'spring plate 25 relative to the second driver portion 44 so that the

two drivee fpsrdriveil pofifon 49 aRROREBABIS pIdralitf bNitaast 98RlYesT 04f TRESE €set .
Therefore, these ratchet features al so Erevent the coupling features 100,

96 fronraichetieabras fIR4are papddee al adligfecemd 186 chtfyeiinshtriver partien tidbl e dose
cecti on TEen AR tedules DB elr TP MG deetles PR R Pl 250 Thooe
of ski | Whidh ales@inedvblthe heasiagiZ e(Seeaé.gd FEgureet3-bAtRE BAdId the re-setting
15  step, these ratchet features engage one another so as to prevent the first driver portion
44 from rotating, thereby ensuring that as the spindle 42 is reset further, the first drive
portion moves axially to re-engage the second drive portion 46 rather than rotate on
the conical 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 easily during
20 assembly or after reset. Therefore, these ratchet features also prevent the coupling
features 100, 96 from clashing with one another.

A second arrangement of resettable dose setting mechanism is illustrated in Figures 8-
10. Figure 8 illustrates a section view of a second arrangement of a dose setting

25 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. 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

30 portion illustrated in Figure 9. The second arrangement of the dose setting mechanism
200 operates in a similar fashion to the first arrangement of the dose setting
mechanism 4 illustrated in Figures 1-5.



200 may include a connection nechanismfor rel easably connecting to a
cartridge holder, like the cartridge holder 6 illustrated in Figure 2 .

Fi gure 9 wbluewmadses a portion of the dose setting nechaoir@reelolossss ati ng
the driver operation. Figure 10 illustrates a close up view of the coupling
between the first driver portion and t&&tsecond driver portion illustrated
in Figure 9 . The second arrangenent o he dose setting nmechani sm 200
operates in a simlar fashion to the first arrangenent of the dose setting
mechanism4 illustrated in Figures 1-5. Wth reference to Figures 8-1 0, the
dose setting nechani sm 200 conprises a dose dial grip 202, a spring 201 , a

housi ng 4. .a clutch.205 sl e ve 206, and inner. housin 0
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one arré‘ﬁe@rr%?ﬁondt NAPQRNt g Ai-e@@%fn@PV@Msmerﬂjs "'\éﬂrlR‘PrW 40GiseRl  end of

t he spi iibgra? &8m '5 St S not require any mechani sm associated with
removal %ga car H Hﬂgl der. The mechanismis al so designed such that the

first and second drlver portions 207, 2 12 and the spindle 214 remain
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rotation and axial novenent of the spindle 214 in turn causes the first
driver poveiertio0212di.aoweishgd i a)pr@xjm dB‘thﬂm)s dig one afrangemeidr thisomay 12.

This will e I - | i,n t he first
driver bgra[c:ﬁgél\}eg@%y élﬁ%ﬁgéggﬁﬁc?h &Pag% ogrliﬁég@% © %ﬁ TB§ &% I%(g[en from
Fi gure }dquire any mechanism associated with removal of a cartridge holder. The mechanism
15 is also designed such that the first and second driver portions 207, 212 and the spindle
214 remain locked together rotationally during dose setting as well as during dose

administration.

An axial force on the spindle 214 causes the spindle 214 to rotate due to its threaded
20 connection to the inner housing 208. This rotation and axial movement of the spindle
214 in turn causes the first driver portion 207 to move 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.

25 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. The second driver 212 is prevented from rotation since it is

30 splined to the clutch 205. The clicker 220 is splined to the housing 204. Therefore,
when the Gap a is reduced or closed up, the second driver portion 212 cannot rotate
relative to either the housing 204 or the number sleeve 206. As a consequence, the



Thi s axial novenent of the first driver portion 207 towards the second
driver portion 2 12 results in certain advantages. For exanple, one

advant agewo0tonabesthe netal spring 201 will conpress an#CwmrPRomloeT4es Or €
close the Gap a illustrated in Figures 81 0. This in turn prevents the
clutch 205 from di sengagi ng fromthe cljcker 220 or fromthe nunber sleeve
206. The second driver 2 12 is prevent fromrotation since it is splined
to the clutch 205. The clicker 220 is splined to the housing 204.

Therefore, when the Gap a is reduced or closed up, the second driver
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sl eeve 206. As. a conseguen t hepunber  slgeve 206 cannot .r.otate relative
to the FoRis RBSHAOTY PIARD Fenuts T HabU 58 R eeRrabRiRel Bufib Bsbl Mg
then, asetting ragthsHiem2200 asd trféré@;{zt@debmelvmm et merislosetheaidrhber sieevsni sm
200 and thereby re-set, there will be no risk of the nunber sleeve 206
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a resul i oAl | - indle 214. Simlarly, when the
dr uggde??%tr@%@gg;ggﬁgn%ﬁ%g ddf@ﬁgﬂ’s"ﬁe@g %ﬁﬁé user applies an axial load to
a dose button 2 16. The dose button 2 16 is axially coupled to the clutch
205 and this prevents relative axial povenent. Therefore, the clutch 205

moves aAIRY. R 1 drHE deliveni drylceiRPaing fispenred dne diser appisRangi]
setting |cf£%%aé‘g§§é %gﬁ?n Dhbs 1RV lButhr??F@?e%’)ﬁalﬁ%hﬁ%ﬁIg& gcf‘tr?eoéufcrh% he

nunber sleeve owmng for relative rotatio osing up the Gap
a . As deddhishprdveriiovelativhiaziab movementt Adecdfote; th@ olutéhr 2G5 nuaveetsi agalhel at i ve

to e c¢licker, 220 and hence relative to the housing 204, Howe , Ln this
soeldri veicind sapRade AR Fube cBlpiend Sube oBR Sl ALnaBBI 450 nThE on 5
10 and Whgergsftifsehdayes tREtiutéh 283 Zohh 818 RE%BET Sigede ?@Bgéﬁﬁﬁngf&eﬂ@étﬂfe&
any axial |oad on the spindle 214 only di sengages the first and second
driver poetionmilgaosing up theéran &e dose button 2 16 is not axially | oaded.
This therefore does not happen during di spense. Wth the dose setting
mechani sm 200, as a user dials a dose with the dose dial grip 202, the

met al  spisi dubcriBéd iadoss) e BéveatstieHiten R08rsig fotalingRélatiae o tHegamReent  of

15 220 and hence relative to the housing 204. However, in this scenario, it also prevents
the coupling between the first driver portion 210 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.

20
With the dose setting mechanism 200, as a user dials a dose with the dose dial grip
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

25  driver portion 212.

Figure 11 shows in detail of a first arrangement of the first driver portion 207 and the

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
30 250 located at a distal end of the second driver portion 212. The first driver portion

207 also has a generally tubular shape and comprises a plurality of recesses 252 sized

to engage with the drive dog 250 on the second driver portion 212. The construction of



both clutched couplings: the clutched coupling between the clutch 205 and
t he nunber sleeve 206 and cl utched coupling between the first driver
portion A9 2arwh3sescond driver portion 2 12 . Figure 11 showe20mw/osasai | of a
first arrangenent of the first driver portion 207 and the second driver
portion 2 12 illustrated in Figure 8 .2§3 illustrated in Figure 11, the
second driver portion 212 is generally“'ubular in shape and conprises at

| east one drive dog 250 |ocated at a distal end of the second driver
portion 2 12 . The first driver portion 207 al so has a generally tubul ar
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sprung Rprded andisstdrivierppeionzd® ard Qp@(ﬂtG%é'r@%rb’l tpdhe gope dmites 56 on 207
and gper j md.ar to the dose limter 38 illustrated in Figure 3 . In
thisgarygﬁgéﬁgkﬁvﬁgﬂ%y?irst driver portion 207 conprises a first portion 2
11 that is permanently clipped to a second portion 2 10 . In this

arrangenent, the first portion 2 11 conprises the drjive dogs 252 and the
second &Fﬁﬁ%ﬁ@ﬁf‘ngf»Ot,itﬁ%If'[ﬁi&'vﬁhQoﬁwgwg?%%s%@ fifHearn 2hbdRatisit as
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embodi M Sedio EdHheRt &5 B spiRMet40amdanged BRI ege RS Lring@s skilled in
the art wll understand, however, that changes and nodifications nay be

made t oadmeristratidddi ments wit hout departing fromthe true scope and spirit
of the present invention, which is defined by the clains.d ains

In the illustrated arrangement, the internal groove 254 comprises a part helical groove
15 rather than a complete helical groove. One advantage of this arrangement is that it is

generally easier to manufacture.

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

20 these embodiments without departing from the true scope and spirit of the present
invention, which is defined by the claims.



1. Adriver for driving a spindle of a drug delivery device, said driver
conprising a first conponent (44; 207) and a second conponent (46; 2 12)
rot ati onavbyomoupdsed to said first conponent (44; 207), poltapesn/ostass ng
resetting of said drug delivery device, said first conponent (44; 207) is
rotationally decoupled fromsaid secongﬁfonponent (46; 2 12). 2 . The
driver of claim1l wherein first conpon (207) conprises a first conponent
part (210) and a second conmponent part (21 1) . 3 . The driver of claim1l
wherein first conponent (44; 207) is an integral conponent part. 4 . The
driver &faimsy of clains 1 to 3 wherein during resetting of said drug
delivery device, said first conponent (44; 207) is decoupled from said
second component (46; 2 12) by noving said first conponent in an axi al
direction. 5. The driver of any of clains 1 to 4 wherein when said drug
deliver device is used to set a dose of nedication, both said first
componedt (44 drz@ﬁoraﬁfdj“%ﬁcwméﬂ@ﬁﬁa(%H@QﬁbYﬁzW(d@@!CGZSQ@WWW@@@W@@“&Q fer at

as Ln8fa f ' : ' [
Gevi 2o 1 Gonbanshfad 2078 ang e GRbCRcdhBorhtad o P2y IORIEHA B At
conponestid(f4t ccﬂamnmmaalz@l?ﬁ ahendincurpgresétting @f saidldugrdgliaesy eéedéor nove
in an axial direction A resettabl e dose setting nmechanismfor use with
a drug &8id et 90@@9"‘%@ (%a?WHﬁéﬁ@ﬁP@ﬁ%@?&ﬂq%@%Hoﬁ‘ $rit $eRgNd 2empepgnt 208) ,
a rot at|( I2§eve ( 10; 206) in rotatable engagenent with respect to said
housi ng, t'he driver (30; 209) of any of clains 1 to 6 having a
firstcomponent (44; 207) and a second corrponent (46; 2 12), said first and

sal se ond nent . bei n er at cou et her |ndI
LB T I S S o s g e e e
dose by pht( QﬁO)‘Qnéé'éécbﬁB%bhgﬂm%h?gﬁﬁ (2bpLh said first component (44; 207)
and sai d second conponent ) of said driver rotate

3. The driver of claim 1 wherein first component (44; 207) is an integral component
part.

15
4. The driver of any of claims 1 to 3 wherein during resetting of said drug delivery

device, said first component (44; 207) is decoupled from said second component (46;

212) by moving said first component in an axial direction.

20 5. The driver of any of claims 1 to 4 wherein when said drug deliver device is used
to set a dose of medication, both said first component (44; 207) and said second

component (46; 212) rotate together at a same rate.

6. The driver of any of claims 1 to 5 wherein when said device is used to inject a
25 set dose of medication, both said first component (44; 207) and said second

component (46; 212) rotate and/or move in an axial direction.

7. A resettable dose setting mechanism for use with a drug delivery device, said
30 mechanism comprising

a housing (40; 204, 208), a rotating sleeve (10; 206) in rotatable engagement with

respect to said housing, the driver (30; 209) of any of claims 1 to 6 having a first



t oget her, and such that when said user resets said dose setting nechani sm
said first conponent (44; 207) of said driver is decoupled fromsaid second
conponentw(04610/13363y of said driver and said first conpomemEPe@o/0sTBRAL e back
to an original position. 8 . A dose setting nmechanismfor a drug delivery
device conprising the driver (30; 209) .of any of clains 1 to 6 and further
conprising a spindle (42; 2 14) and a i ndl e gui de engaged with said
spindle (42; 214), wherein during resetting of said drug delivery device,
said spindle (42; 214) rotates while said spindle guide does not rotate. 9
A doseoeepnentg(%aﬁahaedﬁfsmoadcmﬂgomnt V2 davsae ficssrand saidgeeord dri ver

(30; 209) of an of cl ndf rther,cao Si gse l.imting
tovi co. £aBPosBRtoSha Gl el bed Kaqtihl "Slo SIS L2 ) SRBAYEN co.
sai d dO%@ubI’eEﬂtbls@m devdrce (38; 2 18) is reset to an initial position. 10 .
A dose setting nmechanismfor a drug delivery device conprising the driver
(30; 20§)JCf&)fh rvyheffa@rsgrﬁetsp@Ieseabw@tamgtsa@rro&im$leev@ kot spiddirst (42; 2
14) er a set dose
o ric S PSBRELEE2Br TR SR SokEint ARt Gr 8 E0s st BitoraBldie s of
any of w@ther antgo 10 further corrprl sing a cartridge hol der (6) releasably
coupled to said dose setting nechanism wherein decoup I|n]gr of said fjrst

conpone®EC MAt When s3ifl 4ises B7Sels sREP e mechgpismy seid f %CGW@@?@H by
decoupl '(an‘iﬁr)gf%éftcﬁr‘n%g Beéaggeé FOMm S&i %geae c?ﬁjfrddn'éﬂt méa The

dose settl chani sm o clalns her rrprl Ing a

spi ndIed(meramaaldvﬂneirmmpOIMlqahlmgatefoashlt«ﬂaﬁlongunai@mﬁmloent (44; 207) from
salﬁ second conponent (46; 2 12) is effected by an axial novenent of said
spi Al e The dose setting nechanismof any of clains 7 to 11 further

conpri snsng aAtw@se éléltnﬁ’@?ﬁe%h\é/ﬂ%rn‘?fd? @@ﬁ@%&nvea/ @év.é@benfdnrsrrrg PRERAL(HO;( 44
207) from said second conponent (4 12) is effected by said biasing

means. 209) ghenyjoteaises iita§ ambwﬁhues @om’premg aspiod (#2; 214 pand agpnden said

housi ngguide engaged with said spindle (42; 214), wherein during resetting of said drug

delivery device, said spindle (42; 214) rotates while said spindle guide does not rotate.
15

9. A dose setting mechanism for a drug delivery device comprising the driver (30;

209) of any of claims 1 to 6 and further comprising a dose limiting device (38; 218)

wherein during resetting of said drug delivery device, said dose limiting device (38;

218) is reset to an initial position.

20
10. A dose setting mechanism for a drug delivery device comprising the driver (30;
209) of any of claims 1 to 6 and further comprising a spindle (42; 214) wherein when
said drug delivery device is used to inject said set dose of medication, said spindle
translates.

25

11.  The dose setting mechanism of any of claims 7 to 10 further comprising a
cartridge holder (6) releasably coupled to said dose setting mechanism, wherein
decoupling of said first component (44; 207) from said second component (36; 212) is
effected by decoupling said cartridge holder from said dose setting mechanism.

30



conprises an outer housing (40; 204). 15 . The dose setting nechani sm of
any of clains 7 to 14 wherein said housing conprises an inner housing
(208). WO 2010/139637 PCT/EP2010/057483

27
12.  The dose setting mechanism of any of claims 7 to 11 further comprising a

spindle (42; 214) wherein decoupling of said first component (44; 207) from said
second component (46; 212) is effected by an axial movement of said spindle.

5 13. The dose setting mechanism of any of claims 7 to 11 further comprising a
biasing means wherein decoupling of said first component (44; 207) from said second

component (46; 212) is effected by said biasing means.

14.  The dose setting mechanism of any of claims 7 to 13 wherein said housing

10  comprises an outer housing (40; 204).

15.  The dose setting mechanism of any of claims 7 to 14 wherein said housing

comprises an inner housing (208).

15



