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WD 2006/ 024461 PCT/ EP20051009217 Met hod of assenbly
of drug delivery devices The present invention
relates to a nethod for the assenbly of drug delivery
WO YIS in  particul ar of pen-type drug del PGEAEP2005/069217
devi ces, having a dose dial nechanismand a drive 5
nechanisn1 enabl ing the adm ni stration of nedicina
products froma nultidose cartridge and the drug
del i very devi ces obtai nable according to the said
et hod. Such drug delivery devices have application
Meth‘ﬁ@f' assesphlyf drug slelivery d8viers sons wi t hout  f or mal
nmedi cal training occurs, i.e., patients. This is
i ncreasi ngly common anongst 10 t hose havi ng di abet es

The présgrd imtérftmmtattegm agnatioesios tih apsamBRSoft rug Vel devices, in
nagenent of their diabetes.” These

Paﬁ*%'{af o et des GNap eRvany Haioas: hawiigi 3 epsadialroechanigm and a drive
mechgﬁ%kﬁ’ eern‘ébﬂﬁ e %dmm*sﬂjaﬁon l&‘f %dl(}:ﬁgﬁpr‘?ﬁﬂc& rgﬁné ITg‘ﬁtldOSS

IﬂCﬂSthCIOﬂ 0 use

cartridgeeand thmdiygdiaiveoy deﬁnmlse)mamable aguigdisigatodhe Galy niethod.
user of its operation and the delivery of the
requi red dose of nedi canent. Dose setting nust be

Such aﬂﬁ%déﬁ\ﬂarﬁ‘ PRRLEURS a;ﬁ;‘flrcah@ﬁ e rQ{;ﬁJi)t.;lp ﬁﬂ?e’tﬂr{ B}(} gersons without

etes many users w pnysi ca
formahmedidad draiting @ccumu ee,opatmuts: rT hisipuincreapindly cdmmen amongst

chani,s 0 force and an ea
those FEXPERRNbIS W86 g ieeBRant orablesstch pomasdsduct effective
mana@gm&@gftﬁé]ﬁdiggét&e shoul d 20 be cheap to manufacture .
and easy to dispose of (preferably being suitable for

recycling). To neet these requirements the nunber of

: i.red,f i | t h ' d the .

Thes Bk S ERERE B8 r58E0 o L7 B s of s

kind. tfhehfeePmust Bedobust MBnsBackss Oyéil%.%s?tté%s@r iH Qerms of the
dellver% devi ces and their methods of assenbly

pails, hindergtandingi yad usteotits aperationi a_nci ﬁletdel_lvery of

L RS TR A ——

the ca@&iﬁ&h@sé hithraigbetaise ﬁiar@t @dirk Wle@pry%E;aﬂ?thfFrﬁx an§ Qnay also
bet ween cartridge and drive nmechanism whic

have W’f@s\@ﬁpﬂu RqURES iihgf%twcha@rsm tf,alﬁ@\te;ﬂqveé@e@nsm force and

I R N ———

be cheapsm mmcthfé dhd @zay 16 Aidpseart (pfefbidbly Bem@dswitable for

n rod having a non-cylindrical cross-séection.
recychné 0 meet these requirements the number of paris required for assembling
the device and the number of material types the device is made from need to be kept

to a minimum.

User operatéd drug delivery devices and their methods of assembly are well known
within the medical field. |

Most prior art technologies have the disadvantage that the drug delivery devices
comprise a two part housing, which weakens the mechanical stability of the device,
é.g., between cartridge and drive mechanism, which may' result in unsatisfactory user
safety issues. '
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syringe further conprises a collar received within

the housi ng having a non-cylindrical cross-section
rgﬁfgndlng to the piston rod. The dose di al
it In of the 5 disclosed concept is nechaﬁﬁé'{ﬂﬂzwﬁﬂwlﬂ

engaged with the unitary housing. W9813085A1

di scl oses a needl e-less injector device having a

uni tary housi ng, conprisingqa chanber for the drug

to be applied, a liquid outlét, a dispensing nenber,

an inpacting nenber, a drive neans, and a pressure
sor,. where the chanber the 10 I|qU|d outl et and

us ?H%"a Pi3AS Sreaisciapes 7 MDY @OMPESING edpéety heusingsfor holding a

conféﬂ#é?'d?gquuﬁmnﬂ S BNhGEr ro@‘?%%lriboé nGﬂ'Egﬁr‘a&tEﬁ %rg‘t?%%egﬂ&* The

mechani sm Surprisingly, it e use’o
syringeuftirthar gomrisesg colarrhecived Wdiblrdhedmemglhavgag andn-eglindrical

t t
crocSXdotiBh boRBRAIAT EATE o foo TR N5 At EPieRTorg of he
disclpseti xncapt lanmmanwauweraga@dabm ﬂteyumfarﬁ heugleyi ce.

Therefore, the method according to instant invention
provi des a drug delivery device having a reduced

WOBTB085Af duscibﬁés%a mekdledessipRitiintedicet R uARarfHdRising,
roviding a drug delivery device

CO“‘HH%‘PE&‘%?%%‘S%{J@EW 9 &ohe aPPlieth@ wféwﬂet% dispensing member,
an uﬂiﬁéﬁﬂiﬂgemem EP4RA4 (AR ]é\d éi"BI‘é“é%uF‘é Sl g&ﬁer%cmé %H&mber the

i s hereby incorporated 20 reference; discloses
liquid evila} an V@éirme rReansg arelmcwaﬁ with respecide tie Abusing. Tms device
doedB&N&Hh very nechani sm*
Oepart|cu ?agg??ggﬁﬁgpgﬁghhstant nmet hod of assenbly.

Therefore it is a first object of instant invention :
td f nhl. d d
kRN s B O LR S TRl g ST Bgpgoombing
a drinp delnnagy davnalatbonﬂgg toZﬁstantldlhve'lﬁzdm@Jmnd r?& th Sinse :
ani s optj ona a eljve
snorfsiinfs Bincranting jhe FetheTi A Yk dalir byt ane device.
Thegfére! ﬂﬁ@ﬂeﬂidﬁ&add:bfdlﬁg ﬂﬂﬁé@ﬁt PVenfidiepRRRRsH @l ug delivery d device

mechani s and optionally the dru dellver

having agefyee ﬂvﬁnapyoh@@éﬁ mg ing\seeabYY efihe device mrgeefﬁcnentand

prov a@rﬁ@[ BellRiP 8 Blr’égh @&F%é@é&%ﬁ%foﬁ%ﬁﬁ Uk

optl onal 1y said [very nechani Sm are
For W@fﬁ@lﬁb E’QTV@P%@@%@% 1\61 MIMS@%Ldemntamt isdigreby mcorporated

T et o%ﬁﬁm%%se%vgﬁ@%cmh@wwg: marin
and haireg dglivéry neevbiahism partitelary duitatilo dripstant lﬂ@mo@oﬂﬁé&émbly

of the conponents of the drug delivery device {such
as the cartridge, the drive nmechanism WO 2006/ 024461

The@@’:é@?@@ﬁl‘s@%?eh?of ﬁsﬁaﬁ?m‘?@ﬁﬁbrﬂi@ém%ﬁ%bﬁ% Gi6@Mbling a
Jle drug del i very mechani sm or any conponents
drug delivery device compfising the steps of a) providing a unitary housing, a cartridge,

a drive mechanism, a dose dxa! mechanism, and optionally a drug delivery mechanlsm;'-
and b) inserting or introducing the cartridge, the drive mechanism, the dose dial
mechanism, and optionally the drug delivery mechanism into the unitary housing,
whereby said cartridge, said drive mechanism, and said dose dial mechanism and

- optionally said drug delivery mechanism are not mechanically engaged with the said

unitary housing. In a preferred embodiment, the cartridge is first inserted or intreduced
into the unitary housing. In another preferred embodiment, one or more ef the
components of the drug delivery device (such as the cartridge, the drive mechanism,
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thereof) may be pre-assenbl ed andl or are nodul ar
allowing themto be introduced or inserted into the
unitary housing. 5 A second object of instant
WO2pisanat4eon is to provide the drug delivery dewWCIeEP2005/009217
obt ai nable by the nethod of assenbly according to
instant invention. The term "drug delivery device"
according to nmeaning of instant invention is a
singl e- dose or multi-dose, 3di sposabl e or re-usable
devi ce designed to dispense a selected 10 dose of a
nmedi ci nal product; preferably nultiple selected
the ddes eial mauhenisng fagdfoe thepthanydedieaty rnathdrisnmok ahiy compbaents

tmerAreY BEBinsSormhr ALY i Rarbiehalebina g oy hisgpuced or

insertéd pfdheruni@hghdudigparin), and their anal ogues
andl or derivatives or any other drug, which is to be

adm ni stered intranuscularly or subcutaneously. The
A se&;dégotqu:t' H M Nast SRR 1olSroGkiedRY d ml%@r Sevickobtainable by
~conpact (e.g. non-pen-type) or pen-t
the r@@h@df ef ?Sfrﬁmbib acgnrdipgde nstantdugntian. rrec ham cal
(optionally manual ) or electrical drive nechani sm or
- stored energy drive nechanism such as a spring,
The fmonddrugedaiveryRiaviped ebcarding tragedrdng obinsthedlirbrention is a single-

doss R ERauibbry Y robeol Srodiimeh STty SHyocted
dosel aamsdiciial precby preforably alukiple @eﬁed&rlﬂ?m Inﬁc?l’e pi&ferred
opltl ona contaln

Addi tl sai d device may -
Phar GO STUEEP G &R SBOHaRPRY OF PGS ardg Samistration, most

prefePfedRSTindulin, Sitin RBrrRbRAInEbAIRPESW N8t Aar WeBht he C!aann) and
Furthernore, the said device may conprise a needl e or

their ppgloges, aedios deRdives Ar amp pifie drug, Wiiet s e bg administered
|
intraBQW4 Plt thﬂ:@ én%'b lgrﬁ% Qﬁjdydéé;ﬁ%m haé{;’ Bk of AR¢8hApe, e.g.

di spos t|- e pen-t
compast tmg: nm-pamdypﬁm abn-tgse Dieki dedivegry analy bl@peouui@i thesgh a

meotf e R e ierah RrPRRREd hebffiyg or fhfioRgneroy arve

'meclmﬁsmmw;h 4y 2 Epfirad) Inyotof, kéc. 0ODAE Mivemehay de\pr@ﬁdazcsbpfan

actu 3B e SO BBk, e A BrRBA, bg Ao by a dose dia

mecmhsm Slich e} 166 aOdrRial RREAENEM Mié&rcﬁﬁb’%%héﬁl&n
cartrld e, the drive mechanism the dose dial 30

Additinai FaR s et oRiieapiy ComaindaRPaenis AasjartasdRARpRtar
physﬁ%oucﬁscltbﬁ S%b%né’selaué’f?éé’ bIQSH gﬁﬁ:ose Thryd &f¢n "uni tary

according to i nvention shall :
Furthmrebes, dbe ysaldﬂiaawm::uewepnm alneeadieryy mayee neadiae‘raeg'ln

pam?g%%yrgﬁeﬂgéq E;'n% E@g%% 'B'ééfiﬁgg H%Iﬁfséwgeﬂ@é/ shzﬁi mean a dlspoéable

multi-dose pen-type device having mechanical and manual dose dellvery and dose dial
rechanisms, which is designed for regular use by persons without farmal medical

- training such as patients. Preferably, the drug delivery device is of the injector-type.

The term “unitary housing” according to instant invention means any drug deﬁvery
device auter housing, which covers the cartridge, the drive mechanism, the dose dial
mechanism, and optionally the drug delivery mechanism of the drug delivery device.
The term “unifary housing” according fo instant invention shail preferably mean an
exterior housing (“main.housing", “pody”, “shell”). The unitary housing may be
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designed to enable the safe, correct, and confortable
handl i ng of the drug delivery device or any of its
nmechani sms. Usually, it is designed to house, fix,

WO WEER44p ot ect any of the inner conponents ofCHHEP2005/009217
drug delivery device (e.g., the drive or dose dial
mechani sm cartridge, plunger, piston rod) by
limting the exposure to contam nants, 5 such as
l'iquid, dust, dirt, etc. In aeneral the housing is a
one- pi ece conponent of tubular ("pen-type") or

bul ha f bl :
AR L
devive srudfbifE fnadchaHiindd. |U'suaw€?tlg E%‘h&d?gﬂéhgg fg(e?aﬁ(?/%r rotect
number 0 oS P

to. house a cartridge fr
any0f fglineen aqamp%@mé theydibg delivespaeyise. (e Ac.dbediringloy c!ose diat

N 0 A -

such@lsdiguid, Busif dirakloy fn gheerah itheahqu ey & mgn@cmed@mpmr of

i B B PRSI B RS Sl Skt o oo

one' m@agfaﬂ:é (eex, Ohdmldgd,t@dnﬂ%tl@tﬁ )- IUBRNy, 8 uARah housing serves to

nouB8 RsisEHBe T VAENGH ymiel PrBesS aboedicieakprogugimanby

dispihsed DARREAIGGD nm@tumary iﬁ’élﬁfrﬁj ﬁEZhlé&‘@er{z@% & Qfrlfidde Holder and
hel 1 cal threads of caomnmponent’s t hr ead

as eyt fosergiat W’@Ph@”‘ﬁ@d@ﬁﬁ%ﬁﬂq grablyg ﬁ@e@mtm bousinggnay have
{

onoi IS B ShirncRAFRIdCDS, BRARS BRI B NG 3BRBing pnd/SF operaton of

the dedeani sm and/ or 20 optionally the drug delivery
mechanismwi th the unitary housing by threaded or
splined interaction, whereby relative nmovenent with

‘Thertespéergagedt ha:anumgao ynstantsnvegtios shbl pueidularly mean the

L ef o e, the term"nec al | ed" .does not
it L8 o o TSR el SARERE oSS St o
thread @ehnécﬁ:ohl i&reé‘é}[abljﬂhé)ntéh@:kﬁ% f Héﬁ%l thFé%%s‘Hf 'c&ﬁiponents

ch%nl sm the dose dial ani sm  and
(thrgaeedr &PE998the drug del i very nechani smto the uni tary

The%érn@%ébﬁ%icaﬁp%nggbga% ﬁfm E)dm ?91"\/@%&1 ﬁw%ahg%

i nvention sha epro

- engagement af ke garidge, dhe dﬂmm@h@nsmofhetdusecthah meclﬁmérh and/or

onn ) S B i 588 o o T R e

inteiacbom vharabe ralatose mbaédneniamth td&@edil sithé uRitsty hbging is allowed.

di sta nd qof t ce or onent of the device
Thegﬁﬁﬁfer Ff"tW?E sl egroed”d nF‘Pf‘éE?a'h%X/pquérﬂrtfﬁe

_eng8ySrRems bithedike i9brddieo #R YoraId) the cartridge, the drive mechanism, the

dose dial mechanism, and/or optianally the drug delivery mechanism to the unitary
housing. '

The term first end” according to instant invention shall mean the proximal end. The
proximal end of the device or a component of the device shall mean the end, which is
closest fo the dispensing end of the device. |

The term “second end” according to instant invention shall mean the distal end.

The distal end of the device or a component of the device shall mean the end, which is
furthest éway from the dispensing end of the device.
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WO 2006/ 024461 PCT/ EP2005/ 009217 5 The invention
wi Il now be described, by way of exanple only, with -
reference to the acconpanying draw ngs, in which:

WO Rplg92€61 shows a sectional view of a first ermfudErmeed/ 09217
of the drug delivery device in accordance with the
present invention in a first, cartridge full,
position; 5 Figure 2 shows a sectional view of the
drug dellvery device of Figdre 1 in a second,
mexi mum first dose dialed, position; Figure 3 shows a
sectional view of the drug delivery device of Figure’

The inverfion wiinow, be desdribech by way ofl esamglesprdnseith reference to the

ry ows a sectional view of the drug

accoﬁ@%h%rhg'?}rﬂﬁmgg IF“o\'?h‘?—é]gure 1in afourth, final 10

Flgumo‘lseha!i}rab sdotigmad wIeMOclffd I ;a ﬂsguu’nboﬂzn&kmf o thae @;@gtdegmgly device in

w_of...t ellyer vice of Figure 1 in a
accollaffR Wiy S presie ivanbgbind B seefns il kostien s
Figu@immovas 5 eetitionailiew 67he tindy SERRRAIAROEE rfiﬁuﬁe Pin b @?cond

e presen

del,i ver ly device in accordance with
maquwgfzﬂsf dese digled; pasiEion: shows a secti onal SI de Vi ew of
Figurd 3 $idus Q@Qtﬂjﬂé?@femﬂﬁf hd Brl 48livaR) dMREY of of g thu‘d,_

accordance w th present I nventi on;
maxiguptiishdesa @@D@n%&ﬁi opsiiogose di al sl eeve for use |n

F|gU|%Qf‘éHHW§ L QB E‘vitewscf tﬁé 8 (tjelivﬂﬁger tl&? fEIgQHer £iy T i fourth, final

OWS a perspective vie
dosetdﬁediqmn@nal sl eeve of 20 Figure 8; Figure 10 shows

. ctio side vie f a foyrth enbodi pent of .th

Figur & s F Serfprafined e e il e pl TR ] ing fen, fina
doseldiﬁqmnt;e@rposam Figure 11 shows a sectional side view
F*QUYS@C%TOJY% Q?%%b"ﬁg'v%ﬁftnéf@%ﬁ’ét%q cﬁ%é@/ﬂ?@ggf inﬂéﬁm @?'FV@@édeV'CG in

accofddinbe wWBshé lp%enﬁw@ﬁ},@,p%/ 024461 PCTI EP200, 5/ 009217
6 _Detailed Description of the Enbodi nents:
Figure 7 shows a sectional side view of a third embodiment of the drug delivery dewce

in accordance with the present invention;
Figure 8 shows a perspective view of a dose dial sleeve for use in conjunction with the
present invention; |

~ Figure 9 shows a perspective view of an insert for use with the dose dial sleeve of

Figure 8;

Figure 10 shows a sectional side view of a fourth embodiment of the drug délivery
device in accordance with the present invention; and

Figure 11 shows a sectional side view of a fifth embodiment of the drive mechanism
according to instant invention in a first,lcar’cﬁdge fuli, position.
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Exanple 1 Referring to Figures 1 to 5 there is seen a
drug delivery device assenbled in 5 accordance with
the first enbodi ment of the present invention. The
WOGBEd4%onpri ses a housing 2 within which arRCT/EP2005/009217
| ocated a cartridge 4 containing a nedicinal product,
nmeans for setting or selecting the dose of nedicina
product to be expelled and neans for expelling the -
sel ected dose of nedicinal Product. The housing 2 is
generally cylindrical in shape and is divided into
onpartnents _by a web 6 to be described in nore
Deta!@d %ﬁﬁﬁ'l?t'%‘érfé'\w Emiedinentsi dge 4 is located within a
first conmpartnment of the housing 2. The dose setting
means and the neans for expelling the selected dose
Exarppleriedi ci nal product are retained, that i s held,

RefolilieiBu38i S R e Bt iposegled in

accoﬂﬂrtclelvﬂtjsthé fisimthﬁ’ mght & thBorease inveatibn, ”&@d@h@@@&npnses a

e es in the ease of assenbly of the
housm*ﬁﬁ%‘t‘ q’fﬁ?@ares ofgted A FatidgR & coRfaiting  spslidinalripdest. means

for s@lﬁng ePFBaEeMiFthetidsBf ﬂ%&:ézﬁ%rbﬂm&% ok exé%ﬁétkaﬁ@ Fheans for
nitary nature of the housin nmeans

expeﬂ@a hg pelecigdatass of nredigingl pr u%tt Thedousing 2 Isdgpnesaltysgylindrical
in shfe 348 Atlidel utte%wblc% Airhdifts by hets BB BEIIRALY in more

) ousing 2 any
detaihbglowe E‘a:@af‘@dged is Hm:a‘ted mthumlf st compariment okihe hbusing 2.

The G SAIPAARY aRAYEE kS 1 MG th bBRclRSle! i fedicinal

produlitsaré aetebleldethat sthﬁhd l.ﬁth%d\tma:onﬂ gotrip@rtptemt ofthkthousing 2. An

d h
 advaBi qctrgac%nheﬁplm Boufifd BQC@B’QHEQS&%&F% #ieachih ‘fsit%icib*t@ dose

settirtghélﬁwg&é S dlRgthsantiids inAh6 3Bsd 3f hSsdMBIY bAffE peduct. This is
ver the needle unit when the injector is not in

in pafialie tpiiae Eafsiced nwEpas of pemeanapisyn theperstypedniesler. Also, the

| Vun:taHPHﬂuPéJOchQho@]QMg 22351 SHS tt?atiltﬁ? P@ﬁ-ﬂﬁq&lﬁ%&fdﬁ?ﬁtg?@%ﬂd@

nmeans and the neans or expel dose

of medicinal product will now be descri bed in nore -

o G4 B85 RSl IR oo i 2

any suitsblet médn ovpeediesunit hay b s’é@umﬂl forths ficstenp of tha)ditarﬂrﬁ:lge 4.

f d
AterBBRARnG 3T by it 1t Pos Bl ime Bgues: Thecacrios dis

sealedl 58 aiiplFiedbleqiistoh & oveivEncHyEhwRRsiEh 16 towsray 'tl‘i’@ﬁrskt) end of

with a circul ar opening 22 extendi ng through t
the cgitridgs 4 GakreagnehEmAEPRdus odixpelied from the cartridge 4

through the needle unit. A cap 12 is provided to cover the needle unit when the
injector is not in use. The cap 12 n'iay be releasably secured to the housing 2 by any

_suitable means.

The dose setting means and the means for expelling the selected dose of medicinal
product will now be described in more detail. The web 6 dividing the housing 2 is a

- part of an insert 14 located within the housing 2. The insert 14 comprises a first
. cylindrical portion 16 extending from a first side of the web 6 and second and third

cyiindrtcal portions 18, 20 extending from a second side of the web 6. The web 8 is
provided with a circular opening 22 extending through the web 6.
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The first cylindrical portion 16 extends from a
peri phery of the web 6. The insert 14 is secured to
the housing 2 by way of the first cylindrical portion

WO 26d4shy suitable means. In the illustratedCT/ER2005/009217
enbodi nent features 24 are provided within the
housing 2 and on an outer surface of the first
cylindrical portion 16 to enable the insert to be a 5
snap fit to the housing 2. The second cylindrica
portion 18 extends a snmall distance fromthe second
side of the web 6 about a periphery of the opening

The first cxdwdnﬁalewqmn 46 exigods om apespbenof thg wehdx i 0w insert 14 is

seouf 1o 9P oMo o 8 Y s st QR dord, P B By b

meanheimasiiu@aﬂad‘ em_bmdiiment adured 2diate pobviddnk witbin tbe hdhsing 2

and g 31y Ror e Br i ikt Sl pflos Bl @i nogusef b ve o
snapshititb &&ehodsitd2. second cyI indrical portion 20 and an

i nner surface of the third cylindrical portion. A
second channel 30 is fornmed 15 between an outer

The §ék§cfrﬂc®hﬁanéél Bottidh 18 Stehdids sa cﬁ&éﬁé&ﬁor%%é%@o&rﬂ?sade of the

housing 2., A piston raod 32 extends t hrough t

web @;ﬂmuhg ﬁeﬁlpbﬂ'éf afdke apening 23 Hoptarerl sypfaps of H‘@rﬁﬁcﬁﬂﬁy
cyhn?h@él% | rs?) d&!)’?mt] %gﬂrééﬂdtﬁs a thread 34 extending

roma piston rod 32. The thread 34
of the piston rod 32 engages the thread of the.inner

e fit o Dol Fioass Sl POhbRlehl Shom e

secopdaideletiheividh & Phe siimatef otthe 3Gird tylindsiealtgugtior 28 &usueh that a

f.oot s, di s d on the first side of
frst iGinine] 08 (5 ot CRRRSE 27 1igh Suiacat R sEonia futigodnertion 20
and laﬁwtee@uﬁdb@@ﬁmb thifg cylﬁiﬂn@élrpdrhﬁl f Alsstored Bfariiel BD6s formed
- .web 6. The 25 ratchet nea serve the &urpose of
betwgen s et ssfasest die thid oybn%mag pegiop#0and g 2.
the insert 14 in a single direction. Due to the
unitargzhou& ng, the ratchet neans can be made

ieatenida through theeenandeg irileswh & Theoirien rqchd? is
aendifl Bhpofe 950y sl SNE Rl SFRGiGh L topy o s gpt of e

pisto?ﬁodliﬂ:re"ﬂmf theemat! 34 etiherpistorcod 82 eofagecthedhdiadnfties inner

suriqehipirae SpR AN PetPootie it 14 <T RS BER Farl ok piston

rod 3D Muvided sHthf A6RsSlire HbE36. Ninikechkipisksue@ o 36t Gmposed on
rovided with interengaging features to™~ _

thefgﬁwwe?ﬁrw@@wbmépam@ 55951600217 &

- Ratchet means 40 are located adjacent the web & on the first side of the web 6. The

ralchet means 40 serve the purpose of allowing the piston rod 32 only to rotate through

the insert 14 in a single direction. Due to the unitary housing, the raichet means can

be made larger than in known devices and so is stronger (more rigid).

A dose dial sleeve 50 of generally cylindrical form comprises a first section of first
diameter_ and a second section of second diameter. The first section is located within

- the second channel 30. An inner surface of the first section and the outer surface of

the third cylindrical portion 20 are provided with interengaging features fo provide a



10

15

20

25

30

hel i cal thread 52 between the insert 14 and the dose

dial sleeve 50. In the illustrated enbodinent this

was achi eved by a helical track provided on the outer
VOS¢ Ud¥lof the third cylindrical portion 20 RE¥EPI05/009217

which a helical rib provided on the inner surface of

the dose dial sleeve 50 may run. This enables the

dose dial sleeve 50 to rotate about and 5 along the

third cylindrical portion 26 of the insert 14. An

outer surface of the first section of the dose dial

sleeve 50 is provided with graphics 53, The graphics
hellcakféifﬁtqﬂoﬁ% Bpiween thedurenctd and thef doserrial sheensr 50.90 tindlustrated

emb@ﬁ Eu wad acﬂfe‘?:%ﬂ %?% I‘MI@:QI fﬁﬁblﬁﬂ%@lﬁgﬂ %not[ing‘gu%%\ﬂrfgée of the

whi ch portron o
third rcgb'ur:hr@ahpﬂmhlgn éZdeﬁag whichl aibeloal dio pealidad o ﬁweuaeer sumfgce of the

doseoc? gﬁvélé e@%% rﬁba'glﬂ ﬁa?{?gglﬁ%dﬁieaﬁ?gplsﬂeﬁge %ﬁ 0 roeta% about and

along e isirdatytiadrivnd pditior 120, oftthe irgedpldl cs 53 are provi ded
inthe formof a printed label encircling the dose
di al sleeve 50. Alternatively the graphics may take

An ohﬁaﬁ? shiera6e of the fiFSt SEREKSBf MleaRILe didli RS émustdﬁswa@& Rith graphics
di al sl eeve 50. The graphics % be marked in any. ,

53. T grphicshaiwicalya SW@ efensemumerisngihe housing 2 is
providBd A 9?&1@% ér'%\'l Rdg¥ SQQ%HEHKNH?M Bﬁﬁﬁnhﬁltﬁé g}aphtcs

thread 52 vvlthl nth dose

r.eprmﬂm@ﬁ ddﬁgﬁd@@eoﬁeéﬂci@l bythe wsed, may bendewed.. As can
be seen this 20 nmeans there is no directroute from
out side the device to the working surfaces of the

The gelphal 53 inag &e. agpiod tcdtf@uﬁseaﬂa[(ﬁlédveeﬁ{l By ahyeuitsblé arsans. In

this ]Il.t nd tao, occur en the ta haqusi n :
the i3St mpb @il e SRS P o PR S5 g e fabel
encirehig ﬂne/mdsre dibi stbeve 50 AltémaﬁmwheT@ugmc@ takBehe f5r of a
for knomn eV|c§$ in which a helical thread is forned

markedisipeme ¢liveed o thedrsarfialaleevn 2 bpe eﬁaﬂwfgs 33y bgcearked in any
suitaBRe I%Eﬁnéne?&@(aﬁﬁﬁé b st rﬂal?ﬁngose dial sleeve 50 is

preferably of the same outer diameter as the housing
2. Wthin the dose dial sleeve 50 there is a shoul der.

. __ < I |

tis GFoREINERE L A8 iR iRt Ry 087 Sk bl e

doseqdial S€eve hbtwmenihedam aial s{ieemami thd insent) Asdmandad seen this

formconpri,ses a fi [ St anet.er

meabSfERE S bret Bule it abfida B oo hé Biiihg sifite of e

helichl thfdadaShoulg dustatdd endrithd device Wi RA0BhA24 $6dur between the
. PCT-/ EP2005/.009217

unitary housing and the dose dial sleeve where there are no working parts with which.

o interfere. This is not the case for known devices in which a helical thread is formed

between the housing and an interior moving surface.

The second section of the dose dial sleeve 50 is preferably of the same outer diameter
as the housing 2. Within the dose diai sleeve 50 there is a shoulder 56 between the
first section of the dose dial sleeve 50 and the second section of the dose dial sleeve
50. '

A drive sleeve 60 of generally cylindricat form comprises a first part of ficst diameter
and a second part of second diameter. A first end of the first part is located within the
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9 first channel 28 of the insert 14 in the position
shown in Figure 1. The first part of the drive
sl eeve 60 may be considered as conprising a first
WOt 481 al i gned with a second portion. MrePCT/EP2005/009217
generally in the position shown in Figure 1 the first
portion of the drive sleeve 60 is |ocated between
the insert 14 and the piston rod 32 while the second
5 portion is |ocated betweeh the piston rod 32 and
t he dose dial sleeve 50. A second end of the piston
rod 32 and an internal surface of the drive sleeve 60
first cheanelsds) ¢irtbe insegetdiarthe pesitiomahowo i Bigare ¥ e Tihetfinst pant of the

cve [ Rl BLSERIRES, Oahb gty Joal Al a second

pomqnnrfwnmg@feraltyenﬂhe snsnpan Bhanim irhiélgdre V thesfimepertiof of $he drive

stooi e S bewBefidne e ERfina 3o il an Yl e soeond

portici] iséveatéd bandehttRe pizten dad2 ahethead e didingeslasso.di al
sl eeve 50 and the nut 64 are splined together by
spline nmeans to prevent relative rotation between 15

A seddil dhidf oftfie AL RRY OSSR Qh Hteﬁﬂafw‘@l)’rﬁac'é%f RO arive %fé'é% 60 are

part of the drive sl eeve i s of rger diameter
splm@fh tngeths spch that parelalye fqt@tiorumﬁwcguretaaﬁyeeo themeepasts, only
Sjﬁ{aqz_ peen the first part of the drive sleeve
iongrté‘: anglsgﬁgﬁ{gecond part. The second part of the drive
- sleeve 60 is seated within the second 20 section of

e oty SEREs it SR Heon e TR gt SeRu GO

providéd avith coftkdiptiettird=nl 62 Aalue8s abprpvicledagabb delitdlithead 62

Dot BRI Mo He el bt o e siee i ol 37 BsrBbelapee 50 and

the n0P64 bR SpivRE toEAhel MEsHRs enstrd togire@ie r&8tives r@bﬂ:& b&tween

rotate with respect to the drive sleeve 60.
the nghtd afd &g dgse digksleg\peh neans conprises a plurality

of 25 radially extending longitudinally directed

teeth provided respectively on the shoul der 56. of
The s¢eend gt afithe daveslpeva B0 indf lalger diospetacthen thedrsd perteof the
drzvezgieee%\éeﬁq(a Orne‘@ %a tsge%egbg (?tv%eﬁlthe fi fslt ggéf%f ﬁ'xoet %We §IQ8ve 60 .and

eeve orce her

 the seespbparit.vEhé eetdndrpdrt ofmdeinve\sﬁrevem iaseafedrwithin the second

st b e S WA 2 B P B0 an o

step B8IoF tH dﬁd&%lé’éﬂe\/@[] & eeﬁié?téiﬂtd‘ o tén@ésawm{ga@@mé:\mh one
central receiving area
another to form a clutch means.. When, as in Figure 1, the dose dial sleeve 50 and the

- drive sleeve 60 are not in engagement the dose dial sleeve 50 Is able to rotate with

respect to the drive sleeve 60. Conveniently, the clutch means comprises a plurality of
radially extending longitudinally directed teeth provided respectively on the shoulder 56
of the dose dial sleeve 50 and the step 66 of the drive sleeve 60. When the dose dial.

~ sleeve 50 and the drive sleeve 60 are not forced together the respective teeth will ride

over one another. Preferably, the rad_‘ial separation of the respective teeth corresponds
to a unit dosage.

The secand part of the drive sleeve 60 further comprises a central receiving area 68 '

having a peripheral recess. A button 70 of generally “T" shaped conﬁguration is
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having a peripheral recess. A button 70 of generally
T" shaped configuration is WO 20061024461
PCT/ EP2005/ 009217 10 provi ded, the stem of which is
WO 2e0s{0H61L Wi t hi n t he receiving area. The stem JICHEE005/009217
button 70 is provided wth a peripheral bead 71 that
is retained in the peripheral recess, the button 70
being able freely to rotate with respect to the drive
sl eeve 60, "but being retainéd axially therewith. 5
Cicker neans are provided between the second.
section of the dose dial sleeve 50 and the second
proyided, toé sbheofdmh vk istadained 6dthin thetrheeivingieaafiée stem of the

e di nen ter sur. t.he nd
bu§ 7Bt ejoen iy BePRRaR Ralrd ™ CdPedia g merphere
receisytrad tbttttﬂ)ndfﬁ béu@@ gbtelf@ha_élg_a s otstetvitidicsgetiaetine die sleeve 60, but

r adi al pa] a%l on the teeth preferably 10
being fiefaiagrhdday eﬁ?"ﬂ t dosage. The second part of the

drive sleeve 60 carries a flexible toothed nmenber

. 72. Relative rotation between the dose dial sleeve 50 _

Clickpromeprs afe Rravidey betwegpthg sqcopd geetioner the&lpisgldial sleeve 50 and

the geéada%rfmﬁ@ Ei[(n?@ sregvélsé)e IRVRE thf?a a%&#béd?ml%hf’ﬁH& fhtémal

series of cl gure 1, njecto

\

suripeaof ﬂ)@@emmdwswtnnl Qféue ciase i g@exte 50ds opsmcmcbwﬁh@ plurality of

Ionddtmg il)ﬂéxt%glea ‘géetﬁu ?ﬁ‘é‘a&{?‘é‘ﬁ% Séﬁérgﬁén 8{‘ fﬂ%stgethT&e?eer%b@
correaporis tetai urgt ddsagee Jdrdseaoatipant affthé Havel e!seevd 168l carries a flexible
- .Sl 50 t t.to _the h 2 til

tootfjed FYERP T de NP TAUICoEPEeD o HTe CRLERPKRSH Sul the drive
slecTBIGD il chose HealsiHIS GootHes thahhisdr 73 ©aide Sfrahe fekth 6 produce a
sectc;nd cylindrical portion of the insert 14; The

serigg PL@ick® s| eeve 60 cannot rotate since it is splined
to the piston rod 32. The piston.rod 32 does not
rotate due to the action of the ratchet neans 40. The
in Figure 4, biedeieetop® provisedrwithia filethgantnidgs 4-h&owpergedhe injector a
: 0 _
usef BRsPhiSt SelPficRe. ol 10 H8SE R e ARE o0 R ifted by
marnipgatirg melseeomabsad:tImfdhemsa didislegys &0 wﬁﬂaresieeetuethe housing

2 urlp s i ssp VS SisTaig ERHS B Wil & ThiS pcting draws the
dosd ﬁral elegle 60 iIdHY the suceat e;ymdi’ﬁshl portioh oﬁ’tﬂ&h@ert'ﬁm SF hetirive
udi ble confirnmati on of the dose being diall

5'9959 canRet fotate singedt snlined t the pigtopded 33r al heslP'EE\PeTOd 32 does
not ﬁﬁatetcﬁ% theha bbtih 0hBLrheRePRIARE R0t NG &%%l@é@ 60 is carried

sl eeve 50 and the drive sleeve 60 causes the nut 64
awaydrqsp theewsb §|a§m‘gg theepiston rod 32 by the dose dial sleeve 50 as the dose
dial sleeve 50 moves out from the housing 2. The relative rotation between the dose
dial sleeve 50 and the drive sleeve 60 causes the flexible toothed member 72 to ride
over the ridges in the drive sleeve 60 fo create a series of clicks. This is an audible

confirmation of the dose being dialled.

Since the nut 64 is splined to the dose dial sleeve 50, the relative rotation between the
dose dial sleeve 50 and the drive sleeve 60 causes the nut 64 to process alorig the.
helical thread 62 of the drive sleeve 60.
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the pision il $2 b sriingd o e

30 helical thread 62 of the drive sleeve 60. WO

2006/ 024461 PCTI EP2005/ 009217 11 Once a desired dose

has been set (as shown for exanple in Figure 2), to

wodelsizersit he dose the user depresses the but treneiBoss@oosi;

urge the button 70 towards the first end of the

housing 2. When the button 70 is depressed the second
part of the-drive sleeve 60 is driven into the

second section of the dose dial sleeve 50 to engage

the clutch means 5 there between to prevent relative
rotati on between the dose dial sleeve 50 and the

Oncdlidesirsd 863ch&Dbedsetdas ¥Rowh GP@rV@(a@Q)IéTﬂVF@Mé b, 't@tiéﬁv%r the
with respect to the button 70. Further |ongitudin

doserhe @ﬁ@h@emﬁsméhﬁ Guttem 79do yaar the huliengdsiewards the fgéwd of
the h’é)gsm d?_og%ﬁﬁ bt ﬁ?:s@é%f@ss“édetﬁ&%eégﬂ Sf)Qrt B%'%t(ﬁwe sleeve 60

S the rst en e |njector nce
is. dﬂpjerstrérh théb@lecgad iseckpl ¢frfbe dose il stﬁaVeéiostb@@gegeme clitch means

T e

dr:vetsﬂmuerﬁ»(h cTiog drivet $iee\e§o(§'0 treayestitantate with rea:retct talihe button 70.

d des dd f I
FurtR SoriuahaRBOusBE o s iB5h St Rat e R sl ra 59
(togdtth@t \ﬁiﬁim&hé%@v&@io@&dr&@@&owdk&l thelipg\eaidd tth@lf?ector Since
returne

hei r |n|C£!JaI osi tions F| gure

bees! ee%q iRy P gdéﬁ?dlstq@ rotated
thmuémﬁe PRt 14 A1 maﬁshsﬁr%ﬁs mqmaﬂis%é i RAdTEhSnjector,

housi ng 2 as dose is selected and-are
therqb&ttg edeganed thy |Cﬁff”ti@\%9ﬁ8ms?(h gnd exgelithe desiretdese albved icinal

prodbét %gg!stﬁgrod: s Egﬁﬁ S8R0 AEY uf?ﬁ? t@fhgyé%lggvé‘éo and dose

ure OMB an exa

dial sieﬁb@e‘.ﬁﬂjha\tel lyetts‘aedm ’é@trdn@agmsﬂictna/(ﬂgur@a) noted t hat

the nut 64 has advanced further along the helical
thread 62 of the drive sleeve 60. The position of
It cart be seeh tifet tied doge $dlectingahesrs ahd tieadoeegpeitingTneatsextend

v R o Bl T A PO ASEL, LGIBLL 0 DV LA o i
the h%ﬁgmgf2 AdmelRldctad dbdl Badpeledi n the illustrated .

enbodi ment adj acent to the step 66 of the drive
sl eeve 60) and can rotate 25 no further this

FurtE? doSaRATRY b defvgTed o Bkt PPidhle § SHBME N xalpeha
subssglienity @!@pim]dmsageoﬂt witldiecaodteg tioatibe nyt @hhas atdvenced further

{ C

stond, Rl BB pAobUR L HE e s e ,RB4 along the
helicdi #hres] &2var&hoadd id the ainbwet cfireedicin@prodhdt roeairimy in the

| ocked together preventjng .rotatio f th
cartrigBgh Gug0 ik Aneaiibs Rt b4 FehongR ik o obhepeficaldhgad & (in the
ilustEeyvendddiment adjacent fo the step 66 of the drive sleeve 60) and can rotate
no further this corresponds fo-no medicinal product remaining in the cartridge 4. It will
be seen that if a user seeks to select a quantity of medical product greater than that.
remaining in the cartridge 4, this cannot be done since when the nut 64 stops rotating
the dose dial sleeve 50 and the drive sleeve 60 will become focked together preventing

rotation of the dose dial sleeve 50 and ‘setting of a larger dose. Figure 5 shr.)\n'(s an

“injector according to the present invention in which the enfire medical product within

the cartridge 4 has been expelled. -
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30 injector according to the present invention in
whi ch the entire nedical product within the
cartridge 4 has been expelled. WO 2006/ 024461
WPITHER2O05/ 009217 12 A second enbodi nent of pOeEP005/009217
present invention is disclosed in Figure 6. Like
reference nunerals are used to refer to like parts
as between the first and second enbodi nents. The
pi ston rod 32' shown in Figde 6 has a dual start
thread. The piston foot 36" is 5 reversible. This has
advantages in manufacture. As can be seen the
A s?t)nd emtrcghmént dfdhe prt&ent mﬂzéntidlgs diaﬁjse"dﬁwﬁgidﬁ BTh.Qlée reference
i rst si I s,substanti unc ange
numpr 5 5 RassTelo fRE e 25 Lo G B d f aond Sgfiagiments.
80 ‘A cylindrical portion 20 extends away fromthe

- 6' about a periphery of the boss 80. Threaded
The @p‘sé?ﬁ AR 32 Bhowstia igire Brivisohdudlsta Bhread afbe pistopipes 36' is

revefsible AT, Iﬁé‘ﬂa@ﬁd@ﬁﬁa#‘é@ '?ﬁ’z?] ﬁéa%orAé 88n 58’ segﬁ éﬂ@stn?}&&re of the

insert 14' renote provi
insegtidphan bepe rédset. of hesfiisheide bbthe weh &’ acm@starmaﬂssumged

he e b RO RN A T Bl a5 20

_ extendsa awel dobnt theawske 6balebu erperiphbyy @fythe rtmiss éel ‘ﬁ%hdm opening

22 Shena B Etha N6 SEedho biSs BoeRb Pl B biRtiat porion 20 o

the inyérit 4T iepadte okt inewel6" i9prévided Wﬁﬁ@stclﬂm h&Form of a land 104.
provided with interengaging features to provide a

helical thread 52' between the insert 14" and the : :
The @888 diil 8lectb TOVAR. JFPnodif c&i&r@&h&i‘rfﬁé @o@%dfah@le&bé é&'mpri’ses a -
cylindrical portion 84 is provided
first gylmgﬁp@lgmrtp% 84 migicy eppnectadstogr Qﬁqqg@(gamefa{iyaxyhndncal portion 86.
I 0 e '
An iREISHGEo OF 1 ALOYRrcA BRARABLAGE thePoRar Sdifie s thd
cylindgoalmeirtion egmfmm insait ‘Ip&bata mnvﬂédwtmntaasgaglrig femtures to

- provla AgfceiBire3 52 Rl B sl 33° RS piiont S . Ao

Guteasunfaimﬁ t&alﬁﬁ'ﬁ@ln}rdhﬁcat b@'hbg Bgtis pﬁd\ﬁidagijawﬁ*ﬂtm‘ dc?d&egnﬁFﬁi@s The
S ee e secon sectl | S erera
hOU%?g %h' W@e@mféﬁncﬁ%f%w Windom: %5@@#&@ which gppRich of the

graphit8 i8¢ Be dicWed! eeve 50° there is 25 a shoul der 56
between the first section 86 and the second section

90. A nut 64'-is provided on the helical thread 62

The ggﬁlﬁgg?ri%}?")g{%%ﬁgﬁéi Y@nﬁﬁg&ﬁ@gé&ﬁa a it %&hndnca ction 88 and

a seftind Eylingdricalydeictiom PO alThe dirsti senti@s 8 msirigitlydkeyet tG4h ua‘ist surface

of thrg ' ne%w%rbg% RE@W (Pc}/sesco al 5|eev'[59§d137%° LT sect;onI ant is preferably

of the same outer diameter as the housing 2. Within the dose dial sleeve 50" there is
a shoulder 56’ between the first section 86 and the second section 90.

A nut 64 is provided on the helical thread 62’ between the drive sleeve 60° énd the first

cylihdrical section 88 of the dose dial sleeve 50°. The first cyﬁndricai section 88 and

the nut 64’ are splined together by spline means to prevent relative rotation between
the nut 64’ and the dose dial sleeve 50'.
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30 the nut 64" and the dose dial sleeve 50'. WO

2006/ 024461 PCT/ EP2005/ 009217 13 The shoul der 56' of

the dose dial sleeve 50' and a step 66' of a drive
wosh@ares60' are adapted to be rel easably engagaidirecs/oe9217

with one another to forma clutch nmeans. Wien, as in

Figure 6, the dose dial sleeve 50' and the drive

sl eeve 60' are not in engagenent the dose dial

sleeve 50' is able to rotati® with respect to the

drive sleeve 60'. 5 Conveniently, the clutch neans

conprises a plurality of radially extending
The biRgidrss Bathk)cdbrdael lsevE St BndaeEIIes! dfesdRel ¥@ly/60’ are

on the shoul der 56" of -the dosW@glal sl eeve 50' and
adant%t%li%f?‘@@abb‘feﬁ%aaﬁ‘w@ WraNIngho. fop @ cluiea regans. When,
as inFigd 3?] ﬁ-@diaﬁ Hevd B8 HoiME dfive §Pé%vé %O Qfeﬁn&% engagement

t oget her

forfce e respect ive teeth wl e over
the dose diahalsere 50’ is@hle tayiolate péthgespeat kxathe @refessiew e

e, B8 5205 S8 S LA™

i‘ongﬂnﬁrmﬂgdimaheﬂeteethvwmhdad véspehtively do iﬂlﬂ:lstpxaﬂder%ﬁ of thehdose dial

stoo{e i BB SRoca ol et lE, AR e 3icsp hlsiaayg 00 and

“the ivaeevE B0’ afe motffbicet teRdhafthé hespeetied tHaiy mr Bda oveékone

- The button 70" is of generally' T" shaped

anot@@f i gurati on. The stemof the button 70" is '
retained within the receiving area. The stem of the
button 70' is provided with a peripheral- bead

It wilt bezsegnsthabthe siaisting of e grée Perrefl fesalso b@%"@dtfledn The
secozjxg end Ui @1@ dglorofjr%e ‘sy%’ Adb@Withe Ydopel %ﬁffﬁﬁé witRirf WiSich a

ive slee el ng retained axia
dometh easB0tdf the ddvatleave @ rhay extend 0 Thislodagst m 80 is tentrally

i hS545EPor L AGE S48 LA S P ey ar
engaged. oﬁtrggessarre ti mﬁ ghe sgggfpedesurf?ce of
The b 0" Beeieal T Sebabeotrah ot bt ptife BhlsgR 70 s

retaifely aﬁthﬁ&ﬁe ‘Pécénﬂh? aﬁéd UFHéJét@m & thB®Utib 7@513@?@@&!% withe
overall |en device to be reduced. thereby

periahvealiong Tdadiats reé@e@cm bR neripkerg! trsors g uion 70 being able
freelgigg | ne\,ﬂi?'u %&alsz{aﬁt tﬁérhﬁvéggévé dge buiADéiH% gélgfned axra!lg therewith.

but-t on and’the d I al
50" can be seen in
When the button 70" is depressed the drive sleeve B0’ is urged into contact with the
dose dial éieeve 50’ such that the clutch means are engaged. At the same time, the
scooped surface of the piston rod 32° and the domed surface of the drive sleeve |

approach but do not contact one another. The advantage of this structure is that it

‘enables the overall length of the device to be reduced thereby enabling easier

operation of the device when expressing fluid from a cartridge.

A further embodiment of the button 70” and the dose dial sleeve 50” can be seen in
Figure 7. Agaﬁn like reference numerals are used to refer to like parts. Inthe -
embodiment of Figure 7, the overall length of the device may be reduced siilt further.
Th-e second end of the piston rod 32" is generally U-shaped. The limbs of the U-shape
are received within a second part of the drive sleeve 60”. A cenfral receiving area of |
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Figure 7. Again like reference nunerals are used to
refer to like parts. In the 30 enbodi nent of Figure
7, the overall length of the device nay be.reduced
wosopd24elr t her.  The second end of the piston POWEP2005/009217

is generally U-shaped. The linbs of the U shape are
received wwthin a second part of the drive sleeve
60". A central receiving area of. WD 2006/ 024461
PCTI EP2005/ 009217 14 the di4ve sleeve 60" is defined
by I'inmbs (not shown) |ocated in use between the |inbs
formed on the second end of the piston rod 32". The

the drivetsteevé®0”iis definakbieliabb Yndt'E;'howsnh nsatedinnisegosteveanhe limbs

The em of the ton 70" ,hin .t he .
formp Geth A Sanh el Stthe Mstditrad S2h SRRt eidt b8feraty T
shaﬂgd%dnﬁgﬁiraﬂbﬁ hTﬂe Redsrh DR efeabuteard’ ’7§ reﬂ‘airﬁid wmshﬁﬁ@rétﬁﬁhmg area.

peri pheral recess, the

The FiRge pLe SHGR 106 ioPra1dRERHUL £ PEgPYFE HprQE 1 Sraldsy Bleined inthe

perlpﬁ{éral rgéﬁssbﬁ'lerlg.{tfo?\t Ay 'r!?éin Abf! el Rffotite With @%ﬁe&%ﬁ@‘lﬁé’ drive
' general | gc ylindricall Ygortlon 86" of the dose dial
sleewe 8Q% dubbeingsptginestaxially therey¥ithey| i ndri cal section 88"
and a second cylindrical section 90" connected by a
radial 10 flange 92 extending froma part of the
The semr&bmﬁllmhndh@l@pmﬂors%t dighe gigse iolisil istpavie i | opmpnses a

e 3 BB B ' B850 g L8 SR 55 o

ﬂang%tegmgxt@ﬁdhbefmma@Mfehe dbaoel section, ﬁieeﬁrhmtsng 88" being rigidly -
n

each of Fiqures 6_and 7, the
Keyagbiaian e BHA08 oL Lo i berenddeer e poses ] SEpe gy and the
secdlifsdcisf Bb” bRk DERY shifie TRAS dilneief beahé Yousihg 2.
reference to Figures 8 and 9. At a first end of the
dose di aI sleeve there is located on an internal -

h’-l eatl éfq;q cﬁ’ trﬂeréji'sra%lftﬁgr regifi é%r?f&t SR &Qne dose dial
y para

genera to a longitudinal axis of

sleeyt apdhe insed. ThB mey badeendnart deasly widlerafeamncano Figures 8 and

9 external surface thereof there is provided a catch
" means. The catch means conprises a groove 102
extending about a central |and 104. The central | and

At i ol IS i el g8 BEPR B o o Bl iy

direti8d $ud 00 éﬁéﬁdlﬂﬂ sRperly & tcea m@auawl hﬁsaﬁ&da sleeve. Ata
further alon e threa A sl opin rface.110 is
secenst enbef tbeﬂrmétrm AB. GMG\T%%‘ ssdgee ngStHSf?d'Stm@‘”Q@@ Srfcgiteh

mea%@g%#% achT:lﬁ\éﬁﬂe | ngné&ea editﬁ Jﬁbﬁcﬁﬁ a‘b‘éuta centr?l land 104.

ert, K hreadi ng t dose~di
Thegieatraldanth 104 ishgenersly wedge shapsyl a0t thate éigst@d@e Fenearer the

o] Y 5958 50 B0 e 5 Al oo e 1081

further a!ong the thread. A sloping surface 110 is defined between the first edge 106
and the second edge 108. Thus, when the dose dial sleeve is assembled o the insert,

by threading the dose dial sleeve onto the insert, the lug 100 passes over the first edge

106 and over the sloping surface 110. As the lug 100 passes fully over the land 104
some elastic deformation of the respective elements, the dose dial sleeve and the.
insert occurs. Once the lug 100 is over the land 104, the second edge 108 of the land

' 104 acts as a stop to prevent removal of the dose dial sleeve from the insert.
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“keyed to an inner surface of the first portion 84

sone el astic deformation of the respective el enents,
the dose dial sleeve and the. insert occurs. Once
the lug 100-is over the |land 104, the second edge 108

wo odostoberch and 30 104 acts as a stop to prevent pamyeads/oo9217
of the dose dial sleeve fromthe insert. WO
2006/ 024461 PCT/ EP20051009217 15 The |l ocation of the
second edge 108 of the land 104 is conveniently
chosen at a radial |[|ocatiadd corresponding to 80
units of nedicinal product, that is the maxi num dose
avail able is 80 units when the dose dial sleeve is

The lneatioth dfrtioersedumd eftlgei 8 @quubtldamm«hmmnvbmeany cldsen at a radial
[ s1 .60

Figu fuIJ osi.tion wt
ocatioh $oirganiriaiead iR maucist Bicchics Dtes Masaays fase
avaliéblél isl&® unifs \fvﬁé'ﬂi tHe @JMET‘QE&V@TS WOMAHSRERS irlifd %B‘éih@ﬁ shown
di scl osed in Fi g{yre 10. Li ke reference nuner

al s
in amapteﬁgyw 1.8 oref i a ylaﬂ@q@&irﬁ@morwi%ﬂ@aﬁecﬁed sdan 108 of the
: _ e insert 14 has been revi sed.
land {01 caliafichE 19 160 -

the web 6" is substantially
unchanged. The other side of the web is now provided

A fOU%H?/\n/a . é:il}ﬂgf{tsoﬁﬂ? Rreﬁgg @@gﬁhoﬁ tsa(ﬂgcﬁos].eédzm%élfrgnge Lilﬁ Eefe_rence

numdmllsruyeﬂpantkdreferdmhke@awsb 6"', and a cylindrical
portion 20"' extending away from the web 6"' about a
periphery of the radial, flange 110. A threaded

As caw@@s@@n #he'stubhurexr gRansen MaUding Seerivebisbd. TRABIréthide of the
The dose dial sleeve 50"' is of nodified

boss :
web €0 F%WQ%QH@HY ungiangisde Tdiespther gidg of Bie wel fyiqw provided with a
boss 8orsStA Fadidi ‘?IQNT;& 3h2 _Rfcnide '?)u%ﬁardli fréindhy bBQSE‘ Be°! B h@iaPfiange
~ second generarl cylindrical portion 8 An' 1 nner
112 bning epacegifram hg web 6" pand jaoeyligdrical mttionri‘é) ‘oexiending away from
rdwa 0f4d O
the B 25645 SirpkB8y Stiha Adbr o0 Rufadefbobiif 22
extends throoghdiee wehdd™| arad theHbaessB®2" bet ween the insert
14" and the dose dial sleeve 50" An outer surface
of the first cylindrical port|on,84"' is provided

| The ddsehiainsteslestD visai madified dhvesthetioh.nThe dose Sighslewie 60

“wWth a rur or., Wi " through which a
COMpiiSee ia?HS'&g’?”é BP%‘BH@?Q 5%@ %‘@ég" asLcand 9?@%@%
cylindiRiaehadion sey! Aﬁdﬁhéi‘%hr@@é‘df% &t porGeBA R tAe bulcilsurface
- i nner cyllndrlcal section 88"' .and a second outer

of the gylindeiealartioneedy @ﬁthgonseﬂrﬁé "fare providast wigh inderengaging features
| 473 . 173
to préé)\g% IQ c@élzgﬁ%}ﬁ%ﬁ? %t%hgﬂb Qgﬁ Ehé Hs&ﬁglgv’oiqsr_f)ﬁﬁ.go%zﬁgl sleeve 50"
An outer surface of the first cyimdnca! portion 84™ is provided with the dose graphics.
The housing 2 is provided with an aperture or window 54 through which a portion of

the graphics may be viewed.

The second generally cylindrical portion 86" comprises a first inner cylindrical 7
section 88™ and a second outer cylindrical section 90", The first section 88" is rigidly
of the dose dial sleeve 50", The

is preferably of the same outer diameter as the housing 2.

"

13

second section 90
Within the dose dial sleeve 50" there is a radial flange 94 extending between the outer
section 90’ and an intermediate part of the inner section 88™. - '
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second section 90"" is preferably of the sane outer

di aneter as the housing 2"'. 30 Wthin the dose dial

sleeve 5D"' there is a radial flange 94 extending
wWoRebaedrit he outer section 90"" and an int er nAT/APEG5/009217

part of the inner section 88"'. WD 2006/ 024461

PCT/ EP2005/ 009217 16 A nut 64"' is provided on a

helical thread 62"' formed on the drive sleeve 60"

The nut 64"' is disposed biiween the drive sl eeve

60"' and the second cylindrical section 88"' of the

dose dial sleeve 50 The second cylindrical section

A nuits™ isgnevitibe onwthdigal thesst 6XeYethddgethealriveysisdld 8@”. The nut
nmeans tqQ prevent relative rotation between

64" iglispogpd betwean thg drivgsigeve 6L, and gre secgpd Llézfncal section 88
of the Y468 Sbold 160" A%halsebbad eintfioal sddién B85%ril s nut 64 are

sl eeve 50 and a step i-ve sl eeve
keyed fqgeiripeepiing nnﬁa%épwgwtyeléwg%gﬁ@ﬂ@ hetwgenriee nut 64™ and
#m a clutch means. When, as in Figure
thEd?%QHFﬁge §%§86|a| sl eeve 50"" and the drive sleeve 10
are not in engagenent the dose dial sleeve 50"

ok LA A SOl 9658 o o

the dplve sk B0YTare adapicdyto bexezdahly érrglagatbledwmﬂad)lhaanother fo form

a clufchahgaroVBEn wdie Kale 1 3R Gree B Hove KT AdhEciye sieeve

60™ &€ 'not@t ehﬁ@géﬁiéﬁt ehS HEsY BihHeeve ﬁbﬁ’ﬂs bbl@ t695Rte ditRlrespact to
sl eeve 50 and the drive sleeve 60"' are-not force

the divg slegue 60he Gasypaientlycthe shiteh meangicomprisgs agiwalibyef radta"y
exterlﬁfr}eée ﬁﬁbﬁu&?@%t@ 113% ?ﬂg“ﬁﬁfeder@’gﬁgétﬁ@ torpffhetraa al ﬂan%ﬁ 94 of

ntron rgure re 1s seen a darive rrec ani s
the doserial sieeye éOurartda:hgz stejug6 N gf the drivecaleave @ye, When the dose

R I Ll | . .
dial é{}e%d‘ ? {F% &eﬁﬁe \%,L 8 a%{‘/e (gtzfgr(%% tﬁ&e@%ﬁﬁ%egt%gb %tlge feeth
will rlﬂgweyoselanetbée means. The cartri dge and its

retai ning means are not shown in the illustrated

enbodi ment. Displacenent of the piston causes the-
Exanfigizci nal product to be expel led fromthe cartridge

via a needl e (also, not %Anlnsert 16! is

In anem@aﬂ@o\mmﬁqﬁ they @veﬂv%@gw&u%‘i fRereis sep ajdiygmechanism
com;i'r@nmd Suh rh%gsm gai ﬁséarfrﬁl?ét b&ﬁéimr@"rﬂe@iélr%‘l PFH&J'C?%an be .

resg t to he uni tary housi ng nsert
mourtied 10 greplirstenibol thetunitary heusined &id Eﬁtﬂlmd b)a@ﬁwsgltab!e means.

e GHLEAE A EISKRHHE 160, 48 1 SRRl B gt ioiment
Dlsplantamenad)f the piston causes the medicinal product to be expelied fromthe -

cartridge via a needle {also not shown).

An insert 16’ is provided within the u-nﬁary housing 4'. The insert 16’ is secured
against rotational and axial motion with respect to the unitary housing 4'. The insert

16’ is provided with a threaded circular opening extending therethﬁrough.

An internal housing 154 is also provided within the unitary housing 4’. The internal
housing 154 is secured against rotational and axial motion with respect to the u_nitary
housing 4'. The internal housing 154 is provided with a circular openingextending

'through its length in which a series of Iongitudinaﬂy'directed splines are formed. A
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30 housing 154 is secured against rotational and
axial notion with respect to the unitary housing 4'.
The internal housing 154 is provided with a circular
WO o@ehtfgr extending through its [ength in whi @aTar2005009217
series of longitudinally directed splines are forned.
A WD 2006/ 024461 PCT/ EP2005/ 009217 17 helical thread
150 extends along the outer cylindrical surface of
the internal housing 154.1Alternatively, the
internal housing may be fornmed integrally with the
insert.| 6 A first thread 19' extends froma first

helicafifes! 1@0 théhéé‘ aloR§ 1RO outeF GliiRBPSUTLRE *lhe irﬁemfal Rousing
154, genera Iy circular” cross-séction. The first end

f
lemptivalirihe sieret hevaingmmay i ugrd intagralinwehdbe insert 16"
opening in the insert 16" and the first thread 19" of
the piston rod 20" is engaged with the thread of the
A firsti thmdﬂgléidenm ﬁme‘s& tirst ehd of azfistoii sod 8@'at €be gistermheod 207 is of
Of t pi u
generﬁgy Gije % cg% ;‘@&?{r}g{ éé'\gjr ‘?’qf‘% é) s@&a P cﬁ%ﬁ' ( %ﬁisEQQIhro_ugh
the thmw)opeﬁmgen ﬂm:nbhﬁeﬁdaﬂdthaeﬁn's’eﬂMG ‘inmfahe; pistordrogizD” is
t on d 20". The,h 10 thyead 19 |
engaqio BB freath afde Fpert il g iasirE Fopt s fp okted t the firt end
of the%ﬁét&iﬁ réd 26 ETROpre@¥liR st Eﬂoiétdléphﬁeﬂlt@ tbot 4 egdrtddye piston (not
he drive sl eeve 30' is generally %/ dri_cal &%
showgy): | A secanedipeeagi24 .eacte@ﬂéxﬁ%a sgpoad end & F\%smrﬁd The
first tﬁr%%&ﬁ?f%ﬁe@blségsﬁ& ﬂ?@é@@l dleiHiRsitdy disposeg.ond

tending flange 34' i's prOV|ded spaced a
di stance 15 along the drive sleeve 30" fromthe first -
)
o A%, s SRS RBL A K92 M1A5 G40 By 80 Rlggroraly
cyhndmciale Mdiendrivectlomendd’ hEeplfavrdﬂj atfd fegend@ith arfitst adially extending

fl 3 | | d
nanog oA ohi PR SRR BONR o bRk SR Uise
along the dfes erRevé BoeReinade finskt ﬂtahge BESt .e.n el)ctminﬁmehcal thread (not
engaged with the internal §|IC ad.of the driv

Shows) E@VeUIdEH on B15 GUIRLDST§F eiscarets o Etaiing Betfepdhe frst
ﬂang% bgexsd ﬁ% se%BFld tﬂ%ﬁ?? Bherﬂﬁlint@ﬁa‘éﬁhélﬁ:aﬂ%ad théﬁ§§ @fbng the

et ween I rst e 32" and the second flange -
mterr@hsur&fcetcrféh@dmoaaslgeé%ag 'Ehe Secm@ thipad44’ OEtm mﬂon rod 207 is

en9a§é5 Rk 13 mFQJP%l rﬂéﬁgai fifed c ofithb 'dn{ﬂé‘%igevmér ?E.”Ut 40" has .

I Nt erna 'S engage the external
helical thread of the drive sl eeve 30'". The outer 25 .

s R s e B R sl AR

disposed @emgbmablmfstdlahgé Bed applthe eecdril fRrgecdt of ﬂieadmve&sleeve 30"
rotation between the nut the i

Tho 0! ¢4 B R1GA PeirabE Sk ikaitas IHES ARy Petdn atemal thread

that is engaged with the external helical thread of the drive _sleeve 30°. The outer

‘surface of the nut 40" and an infernal surface of the internal housing 154 are keyed

together by means of longitudinally directed spl-ines to prevent relative rotation
between the nut 40’ and the internal housing 154, while allowing relative fongitudinal
moverment therebetween.

A clicker 50" and a cluich 80"" are disposed about the drive s!eev_e 30 between the

drive sleeve 30 and the internal housing 154. ' -
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novenent therebetween. 30 A clicker 50"" and a clutch
60"" are disposed about the drive sleeve 30', between
the drive sleeve 30" and the internal housing 154.
WONDIR0DIBs024461 PCT/ EP2005/ 009217 18 The cl i clenaa@idsmoo217
Is | ocated adjacent the second flange 34" of the
drive sleeve 30'. The clicker 50"" includes at |east
one spring nmenber (not shown). The clicker 50"" also
i ncludes a set of teeth (notgshown) having a
triangul ar profile disposed towards the second end
of the drive nechani sm Wen conpressed, the at |east
The Biike? DG ISCAET B8 lacBt tb?%e%h& f8hige 84 0RO LGS sRBve 30 The
axi al force | 'ange e dr
clicker 8@V enaudeaabﬂeah@rm spritig reember {rimd sdmwei $he thderdh”” also

inch B8 2545t B ooy BB 2051 BRbesy R Shdelfogpres e
secdndngidt efdhe drivy mabhaaishe mlmmmw ¢vest leas] aid yEing

r.otatjon bet n the clicker r.nal
mentth F i SRFo SRR dpblips BAREN P beBisar G R ey of the drive
sleet®@8enER thelvhiel 6DNEEThHe 6&9?@6@&5 fothéQ:hckérfﬁd '0ealem internal
adj a}cent t he second end of the drive sl eeve 30

o
surfaga pidne indermal hausing dph pre/keyad Wsﬂf@apvwn@fé@mt@miy
dlre@:éd bbﬁhesftb fp‘iéve?ﬁ ‘i’elﬁ’c&é“m@atﬂ:ld%éﬂm’eéﬁ R ch@Rt Bo®f and the internal

riangular profile disposed about the circunference
howmﬁ%n@v«@ allowing r@@ﬁvedp@@tud\@altr@@tamemﬁhme@marker

50"". Towards the second end of the clutch 60"’

there is located a 15 shoul der 158. The shoul der 158
The olutdfh@D dus tlvagel ad!jaceeﬁtﬂpmsea;bmtbewdeeﬁhemvb rfemviead0’. The clutch

| 60””h$ %{%H%I%H 41 rg?'lgﬁ?%qcf %‘ p?‘tla‘!n !@s‘; Cﬂg%t c{)\g@b%jpl&r%ﬁtg%? teeth of

tnanghl@bl prisfile dﬁﬁoﬁd &!btﬁ.t@ﬂm@lhmrﬁférence (rdt Bhy CPdﬂdat\&t;t tpaén the teeth
eng

| th the
of th k8 35 oA BE SRAOMENS B eI S Sitia i oated a
shoqui@' 15§ Ul‘rﬁahsmidar' ﬁss‘&ﬂﬁé’ c’}u@cﬁ 668 dkPoskE %ﬁv% thRMnternal

of splines (not shown) prevent 20 rel ative

hOUS"éﬁ 494 and soediady inwrrdly dstagﬁﬁctsﬂﬁngea@fdhe Wese dial grip| 788 (described
be!o@@ eTh@tsggﬁlglap ?1%% gﬂrllm%ecxkgﬁﬁ gkqd is}&ﬁ(nﬁ}é& Q\ﬁt‘ﬂ ef\i\gﬁlgéigfopgog teeth
(not Bhwu}thanqimg amﬁ‘la@raﬁtnon Af el $33:aJIndt€mdszfdh$ dripe oddfiadism. The

ot i R Sifbe 8 Poprt 30, 025 B Lyl Ebpi o prevent

relattegagtion bibweed the diatch 0t ahd tifs davk 4i88ve 801 he
i nternal housing 154. The unitary housing 4' is

provi ded with a w ndow (not shown) .t hrough whi ch part
A dcRk didl8leeve 70" is provided outside of the internal housing 154 and radially

inward from the unitary housing 4’. A helical thread is provided on an inner surface of
the dose dial sleeve 70™. The helical thread of the dose dial éleeve 70’ is engaged
with the helical thread 150 of the internal housing 154, '

The unifary housing 4’ is provided with a window (not shown) through which part of the
outer surface of the dose dial sleeve 70" may be viewed. Conveniently, a visual

- indication of the dose that may be dialed, for example reference numerals (not shown),

is provided on the outer surface of the dose dial sleeve 70"". Conveniently, the window

- of the unitary housing 4’ allows only the dose that is cuirently dialed fo be viewed.
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outer surface of the dose dial sleeve 70"' may be
vi ewed. Conveniently, a visual indication of the
dose that may be dial ed, for exanple reference
wonemsmesedss (not shown), s provided on the ourenr/EPz005/069217
surface of the dose dial sleeve 70"'. Conveniently,
the wi ndow 30 of the unitary housing 4' allows only
the dose that is currently dialed to be viewed. WO
2006/ 024461 PCT/ EP2005/0093%7 19 A dose dial grip
76" is located towards the second end of the drive
mechani sm The dose dial grip 76" is secured agai nst
A doéé’&@i @rﬁﬁfé ufraéa?eﬂ t@luara%lthe %e\ébﬁ@ bAd bﬁﬁ%@ﬁvetrﬁe&ﬁlﬁﬁ’nsm The
dose eeve dose dial grip 76
dosepsliad grig g8’ isi sseured @@ﬁ:mtlrgtatlm@l edidyaxiad prationawittvin a%g@ct to the

dose?&]%? sleg}g ﬁm'ﬁ{%%oéegﬂ@l quigy% 2 %g@ﬁl\%@tdﬁfhaﬁg ur alB/ lﬂ(lval'cpﬁ

directhdg‘langeﬂlﬁf} (Tmmt raghadyinwaedy cliréciey flange HéOdertm ﬂosmdxal grip 76°

s oot bty Br b e (0 sBPRAT SRR L B rgof i e

first éri@&)fMdtiwmcﬁémme cibeethei ddg tgethofthe cwtdérham’ﬁe Cmpling and

t eet f the, clut S el ea
decoypiia! the Hog useth b heulise il ot 16, wiB the HES R o the.uten
60" BRvideskPrefodiablicoAuBR betledrirr dskidl é;ri%hm!’ afd the clutch 607,

Cross-section is prOV|ded at a second end of th

- drive mechanism A cylindrical feature of the button

A buégr'l %%’rgf?@géra?]? sﬂ Spbd BrobblsebtigR pr@ﬁdé&‘ gtg F@nd end of the

n opening 1 n dose-
dnvemecrmncMI nAo:ym(ﬂra:@é‘é&afure of thfebtdtﬁm%? §k@1¢e t@@ardﬂhe first end

of thtla Iﬁwﬁ rgn ﬁ%’\ls ﬁ\% vih P{)&ﬁn? ?1“ {h%ﬁho%% dia gqe@agffgaﬂs gt}]té%r recess

in theaddvensibeveoBRIl IThie olindricobpdot df ey letton 8 heretSined for limited

..cylind t he,butt o . h | e
el et 7 i e 510 B AR B bt i (epegklbsteo- The
cylingital Regurefof Eﬁ@bﬁﬂf@ﬂ@ Q‘fasllﬁﬁs eftehdifg eAdisIBn6Dshowd) Wat abut

second end of the 2' IS generally circul ar

the sgeendhaiytasedy IﬂT'ﬁh amldféﬁr 135161 qftth%sls'mh 64°s: Therseshed gndiphthe
buttoﬂ% %‘A&le}& atrléﬁdfh'afs %tcgﬁﬂgnééﬁ skxh%gqut ¥e pertphelg that

| rt of th I"ocat _
descends wayds tmafrret errdwﬁthe. dnmmecbaalrsrrg rTipa s*@rt of the ngton 82 is

Iocatgg?%ldrigﬂyﬁﬁﬁlgrdﬂo%ﬁﬁ%ﬁggé‘ﬁﬁaﬁéﬁﬁ7@036 dial grip 76'. The

er o applies an axi a
force to the dutch 60"" in the direction of the

To i35S PR o o kS BT Ty d Bt S S bfttor
50™ %ghé@éﬁ Bxiaf f&é@t&hébﬁhcrﬁ@d”” ih thd ficcdtion dof ees be@fndtém of the -

dose di al g_ 76' for rotation. 25 As the dose dial
drivegpeghanésm; dhedersecurerien By e sring r@ama’@gef e lickgrely e couples

the d6 teethd? S &lELMS 60 to the dog teeth of the dose dial grip 76 for rotation.

As the dose dial grip 76’ is rotated, the associated dose dial sleeve 70", the d-riv_e
sleeve 30’ and the clutch 60™ all rotate in unison.

Audible and tactile feedback of the dose being dialed is provided by the clicker 50™
and the clutch 60™". As the clutch 60™ is rotated, torque is transmitted from the teeth
at the first end of the clutch 60" and the teeth of the clicker 50, The clicker 50"
cannot rotate with respect to the internal housing 154, so the at least one spring
member of the clicker 50" deforms alfowing the teeth of the clutch 60™ to jumpover
the teeth of the dlicker 50" producing an audible and tactile ‘click’. Preferably, the
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sl eeve 30" and the clutch 60'"" all rotate in unison

Audi bl e and tactile feedback of the dose being dialed

is provided by the clicker 50"" and the dutch 60""
waodshesml ut ch 60"" is rotated, torque is transgaiapHhos09217

fromthe teeth at the first end of the clutch 60""

and the teeth of the clicker 50"". The clicker 50""

30 cannot rotate with respect to the internal housing

154, so the at | east one sprighg nenber of the

clicker 50"" deforns allow ng the teeth of the clutch

60"" -to junp over the teeth of the clicker "

BRI B o

chck | Gogtespoads o mwdmaon@eumt affthe heedi¢inalgivodoct; oathe llke
di sposed such that each 'click' corresponds to a
conventional unit of the nedicinal product, or the-
Thelhigtieal tﬁimdmfltfhe:dd)sé iaksidewd 70 anddhe mﬁaaial s;bmfar ¢hréBd of the

dl‘[V%@E‘;‘ ?Q Et er&gﬁ@l%eelef&egl i{k‘tl]%rgl \rﬁg{;&gztcr é’%e;%oe e\t/o advance
aloriy) e \iered’ 150 dfm@ﬁw@ﬁﬁﬂm@u@%ct Bﬁﬁefgaeﬁéi ré'té @sqhe WG sieeve

internal housing 154 at the sanme rate as e drive

30 aqaRgES algnd TR PRARELt apash (0l VG BISGRHEIat 2&h Retatiop of the piston
rod Ebeis%rﬁﬁé]ﬁe& Ate 491He 5?%6 p%&iré}ftlohgﬁ i fifcP Ehre%@q ﬁQQnd the

revented due to oSsI n rection o
seccamd &treach%ani theopistomorodiag)”. §é@d'ﬁ§t threasht® 2f the pistdrerod 20" is

onoBih 9 RSt RS 1 PR aBh bB2aP LRt movo i

respibgt teathd usitanhisoysingg Orwiitech 804 dadislietht nove with

respect to the unitary housing 4' while a dose is
di al l ed. The nut 40% keyed to thé.internal housing
Thelhd 401, Repsty @igedniahe olisiAg elmgrs@ivahbé@ albngahe e rnal thread

of thgitkalevesst Bortn Kol Pt g s Seeysa | Whan 3 usor has dialled

a qdﬁeﬂwmﬁédﬁhgmaumﬁ&t i %qﬁ%téfﬁlt@ﬂ{e aélwbrmﬂe s yolume of the

del i"'ver abl e vol une of the cartrldg he nut
cartridgs es nut Hd $pachas awpesiton whegihe ume%smﬂamgﬁ@é of the
he v, _ i 0 _
i fioeds SR B HBoB KRR Pl bRl gl 0PN Pt
radisk s5pp on théfrst sudacesofrthasecorfd ﬂamgesﬁé'mfdhé Idavg siedge 30f, :

preeind et FinB B 4B e kLo A et o ied Ruer

20 Shoul d a user |nadvertently d| al a quantlty
eater than the desired dosage the dri mechani sm
Sholid Bhgenif vestendy dia agiangiy aatar esereé&asg*eeothe drive
medmﬂxsﬁi gwwmdj&b elth Bg‘cb%c%r\kﬁﬂcﬂﬂ %hsth@e @Pﬁﬁed%ﬁés product

is: counfer-rotated. This causes the system

" from the cartridge. The dose dial grip 76’ is. counter-rotated Th:s causes the system to

actin reverse. The torque transmiited through the clutch 60" causes the teeth at the
first end of the clutch 60™ to ride over the teeth of the dlicker 50™ to create the clicks
corresponding to the dialled dose reduction.

When the desired dose has been dialled, the user may then 'diépense this dose by
depressing the bution 82" in the direction of the first end of the drive mechanism. The
lugs of the button 82" apply pressure to the second surface of the shoulder 1568 of the

_clutch 60™, displacing the clutch 60" axially with respect to the dose dial grip 76'.

This causes the dog feeth on the shoulder 158 of the cluich 60" to disengage from the
dog teeth of the dose dial grip 76'. However, the clutch 60" remains keyed in rotation
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act in reverse. The torque transmtted through the

clutch 60"" causes the teeth at the 25 first end of

the clutch 60"" to ride over the teeth of the clicker

create the dicks corresponding tot AN < IO

WO?IQOGqZEgIdose reduction. When the desired dose T£P20091009217

been dialled, the user may then di spense this dose by

depressing the button 82" in the direction of the

first end of the drive mechanism The |ugs of the

button 82' apply pressure to the second surface of

t he shoul der 158 of the 30 clutch 60"", displacing

the clutch 60"" axially with respect to the dose di

to theydiye fleeve 3%.81%%@@@&&9@ W erdaassheiied %seswém!a@fe 70™ are
now fngg ttc‘lf: Fot%fée(ﬁgidgggt& tij helidd 13§ NSB7 the PerhBfho 1 5h4), ,

ral grip 76'. However, the ¢
remai ns keyed in rotation WO 2006/ 024461
EP 0 2 r . - EELES
oo SEUARGTIRBURI ol ot gt B
and Jdisplesﬂhe te@tbwtftm@ﬂ"st ond of ’axtaecitﬁtgh |6@é’dtdo’¢1ettbethrtdlthe: alicker 50°”

read, 150 of .th r nal usin
previBHERVE O DImervaa T RIERETS A SOV RGeHenBdrom
rotatly Witkeresbbsite thdMtémaPhalthd 18RI tsudHhie id sitiieeato rhdve: axially
first end of the clutch 60"" to the teeth of the

with easperidhesd®: preventing rel ative rotation
t herebetween. This prevents the drive sleeve 30" from
rotating with respect to the internal housing 154,
Pressireupiplied to hesbutidn 37 dis ealiess dhedpss fial aup 7H e

t si:
sosc A, 38, FOEE 2 IRAE o' B ARl A BP2, s
presstne&hei cﬂltcislﬁ@'éy&ae?cﬂfbkent@ T andtile drive steleee 301 amrmoved axiaily in
e REEARSr oS ol Ay SETp ot 35 By e e i
mov%mleﬁl dithe Envé b%edg Btebfalm&s offie bl?)rf rot"dSIO”e!bgl_‘I(q)m%e tl‘h)ﬁgh the '
rive nechanj s u ro e .

threadspkanamnEon b dsar 1 BbYdo 3vanch Bedreriip faian”. This
apptifee%r%g to e 5@&{:‘# %aéag%&fé r"nEézcﬂr%l blyRRiRbOBREIRE fiof the

i nsert to advance the pressure foot

| cartr@@e Thei @leq@@ Hpe%tsr@iweredmmm dasgrifiakarips( G detums toa

posi ﬁé&ﬁ{?gﬁggmgbn&ﬂy leed fromthe cartridge.

sélec red when the dose di al
grip 76" returns to a p05|t|on where it abuts:the

t h
el AR s 0, Bl e R romoer
of th@fchbﬂitﬁ 85U @k@tedd® urg mmetd;htam "Bibaek hhmgdhé dﬁv@ Qlcbve 30" to re- -
back along t he dr|ve

: - e the d _
cougle thaes eHe08 it P darcirboat toe et §n GlPIRG daiepRton the
dosdi88l ﬁr‘ﬁ?‘?@ Ofhd difre mechanism is thus reset in preparation to dial a

subsequent dose.
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dose dial grip 76'. The drive nechanismis thus reset
in preparation to dial a subsequent dose. 25 WD
20061024461 PCT/ EP2005/ 009217 22 CLAIM5S 1. A nethod

wO& bR E E‘pl ing a drug delivery device conpri si %f%ﬁoosmwz’n

steps of a) providing a unitary housing, a cartri

a drive nechanism a dose dial 5 nechanism and
optionally a drug delivery nechanism and b)
inserting or introducing int the unitary housing the
cartridge, the drive nmechanism the dose di al

mechani sm and optionally the drug delivery

CLA@%ani sm whereby said cartridge, said drive

anism said dose dial nmechanism and 10
optional | y sai d drug delivery mechani smare not

Ko entemDn as OaltpesRiceRay CoprvapIng et
ay Cprdlidity & antthg WoubingMaed=eiria etéﬂﬂnwhtdmdgEm St ddgesdial

inserted or introduce nto the unit hou3|ng
f ol MERBANEY. and ophaia! M%ﬁm@rdqhﬁ?‘ﬂfdﬂﬁéﬁ/ ofq he

gy i Nﬁeﬁﬁ@%ﬁﬁt%ﬁudﬂbemﬁpﬁﬁ tﬂiﬂﬁl'y R&ShRN sm and

optional I he drug delivery nmechanisminto the

the caricsotie: diye mechmnsmeﬂwmsgfdl%lﬁ@(ﬁhﬂmm ancjeplipnally the
mﬁledra’gﬁ,ggﬂ,%\ébﬁ%l%cordl ng to any of clains 1 or 2,
ern on

e or noré conponents of the drug delivery
déte‘reiy said hadrdgeh eakiDdrier mechizresmi $aid dose diateodrinansm, and

I W T T AT e

QEE wafgeyhdethgr nodul ar inserted or introduced into
the unitary housing. 4. The nethod of assenbling a
drug delivery device according to any of clains 1 to

- Jhe m@tﬁo%?é@éé?n&lhfg #Btuﬁddwﬁﬂ}@é\)‘tﬁa adcadlin ng%cta‘{rﬁel , Wherein

non- pen type shap met’ hod of asse

dhegpriidge s figst a@ﬂr@é i deispduiced nte t%yntsawéloaﬁsm foligwed by
‘4nse Y&??‘%relh{?ot?dlﬁ“mﬁ e A8f ARERLHSES tH bR éﬁﬁ?ﬁ%&h&ﬁ&m and

formul ation Tor subcut aneous of 1 Atramiscur ar
aptivmallytthe drughdeldery mechanism into the unitary housing.

The method of assembling a drug delivery device according to any of claims 1 or

2, wherein one or more components of the drug delivery device such as the -

caitridge, the drive mechanism, the dose dial mechamsm and optionally the dmg

delivery mechanism or components thereof are pre-assembled or___modu!.ar inserted
or introduced into the unitary housing.

The method of assembling a drug delivery device according to any of claims 1to 3,

wherein the unitary housing is of pen-type or non-pen type shape.
The method of assembling a drug delivery device according to any of claims 1to 4,
wherein the carlridge comprises a pharmaceutical formulation for subcutaneous or

inframuscular administrafion.

The method of asse:ﬁbﬁng a drug delivery device according to any of claims 1 to 5,

- wherein the cartridge comprises insufin or a derivative or analogue thereof.
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6. The nethod of assenbling a drug delivery device
according to any of claims 1 to 5, wherein the
cartridge conprises insulin or a derivative or

woO feeape thereof. WO 2006/ 024461 PCT/ EP200i / 9092b7005/009217

23 7. The nethod of assenbling a drug delivery device
according to.any of clains | to 5  wherein the
cartridge conprises heparin or any derivative or

anal ogue thereof. 5 8. A drmgg delivery device
assenbl ed according to the nethod of any of clains 1
to 7. 9. The drug delivery device according to claim
8, which is a pen-type or a non-pen- type injector.

10 10. The drug delivery device according to of any

7. . Tok rotthibdef 8sseotliogrepdiugi dejivery deiviverresetding i any of claims 110 5,
RIS s bR OGRS Bl Def RS gRiooue rereor

according to any of clainms 8 to 10 conprising insulin

A sleeru Sovice Saterbli R coaes g aeher & ey & el 1 o 7.
conprising heparin or a derivative or anal ogue
t her eof . :

9. The drug delivery device according to claim 8, which is a pen-type or a non-pen-
" iype injector.

10. The drug delivery device according to of any of claims 8 to 9 comprising a

pharmaceutical formulation for subcutaneous or intramuscular administration.

11. The drug delivery device according to any of claims 8 to 10 comprising insulin or a

derivative or analogue thereof.

“12. The drug delivery device according to.of any of claims 8 fo 10 compri'sing-'heparin

or a derivative or anatogue thereof.



