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Met hod of assenbly of drug delivery devices The
present invention relates to a nethod for the assenbly
wobkoodnagetel i very devices, in particular of pePeET/EPB®05/009217
drug delivery devices, having a dose dial nmechani sm
and a drive nechanism enabling the adm nistration of
medi ci nal products froma nultidose cartridge and the
drug delivery devices obtai nable according to the said
met hod. Such drug delivery devices have application
Methbdrof assgmbbyrofi drjig delivenbdevdegssons wi t hout f or nmal
nmedi cal training occurs, i.e., patients. This is
i ncreasi ngly common anongst those havi ng di abetes
The%?'sénﬁﬁbénﬁdr?@lé’i@ﬁtto aABHeR 1%5" Q%éﬂﬂ@( UGG MYUGery devices, in
effective managenent of their diabetes. These
partidulanofgiemiyps dseg delivenydaviads, hayingradese didl onectramism and a drive

T S e
carthlige ranelithE ldadd G@h\ﬁérytdé‘i‘ndé%rdﬁaln'éﬁlieéﬁcﬁﬂﬁlbrt@ tRY¥ s%ldlﬁl%"thod

its operation and the delivery of the rfequired dose
of nmedi canent. Dose setting nust be easy and

Sucﬂ@‘ﬁ?c&%?#@b@ b(ﬁ%;?? \Zlqa$§pl?c%1tltopo \émrtﬁavgg?rggétﬁnjbgy pg}{sons without
formmemedl traiRin@odcamsiild, NSatidis. ATHIY & MRFdEAMEIcbfmMaen @mongst
w di spensi ng force and an easy to read dose settin

l o
thos-.ﬁ Bayiag diahetegwdiess saifdfratmpntenablps sych presansfocgonduct effective
nufacture and easy to dispose of
ma %er tﬁggafa ge?%{lrat able for recycling). To neet

these requirenents the nunber of parts required for

assenbling the device and the nunber of material type
Thqeﬁé:lr&ém%@@ Rl GNYINBAT AbRAUITEMRNt ERidrig deliveny cm)mes of this

kind2Sfhe QBG c?trﬁﬁ'stdﬂ ﬂﬁl@k in’ EoAst Ylbﬁ e?%taébqs ch s{e lﬁ%{}gg of the

of asse nown W

mamtﬁalagpn ioh ghaflparts am(;msta@daﬂg h;aaeusbh of ils spdrativneared theadelivery of
t he el)jver evices comr.ise a tw part ousli ,
the yFuired Gt pkmeHiamIta oS ST MM pogaspiAndiguaEBbuous. In

the €ale of BRjsessith aah %‘Eééj %arﬁ‘%é#"s'% b'é‘;}ﬂﬂgs ueg]lrﬂjg’?r’kﬁhd 'Ry also

result In unsatisfactory user safet
havs,iepajred Visiors cequerisg thesgriven geahanism 0 hgvelam dtsqney:smg force and
an é‘é’slift'o”r%aé %osre]os!e%nnggd%play. In case of disposable devices, the device should
be cheap to manufacture and easy to dispose of (preferably being suitable for
recycling). To meet these requirements the number of parts required for assembling
the device and the number of material types the device is made from need to be kept

to a minimum.

User operated 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,
e.g., between cartridge and drive mechanism, which may result in unsatisfactory user
safety issues.
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container of liquid and a plunger rod having a
non-cylindrical cross-section. The syringe further
w@ompieees a col lar received within the housi nBCTYER2008/009217
a non-cylindrical cross-section corresponding to the
pi ston rod. The dose dial nechani smof the disclosed
concept is nechanically engaged with the unitary
housi ng. WD813085A1 di scl os2s a needl e-1 ess injector
devi ce having a unitary housing, conprising a chanber
for the drug to be applied, a liquid outlet, a
US tataret 552 28)8 9 ik Eibsed syn‘m;tutédm@m%‘a Qnmta@ Hbuisirg fueaulamg a
n%gd a Rressure sensor, where th QP the |i ?
conR|pereRf ligHe! qneka Rlunger rﬁéé’l?é’"‘&r%"?'?ﬁ%‘m rigalgross- F%%t &: he
syr”h@e ‘ﬁﬂﬁwé?%ﬁi[ﬁ@es E%ﬁar@@&én?@d Wﬁﬁﬁn tA8@hofiSiAg 'h'aﬁhgeh ﬁ@’ﬁ-@ylmdncal

mechani sm Surprisingly was found t

CfO%%ée"c‘HO"a?QﬁﬁﬁSPQfM}”% iR RSP rach éf med%@dilaifm%ee@m pﬁ@ea
disdlb4il g&lde]ﬂ?%% \éhib%u)ﬁ @ég%ldwltﬁ ﬂk RN hotdignt | on

overcones 't ove com ngs by I ncreasing the
mechani cal and structural stability of the device.

%6 SAF dis B@e t 88|ea\8§sof Qnder}'? A& HoR8ing,
gs a E’g aving eg Sg

conmrrdumg a rchagnbentos thea&luggo :bewpbeq/ a)liqmcheuﬂEya dispepnsiag member,
ef fi rov ver deV|ce

an [FipacEng Sierite B die GieNa I APetsp Lo ieak i 8 (e thaber, the

nqummfe%aa%@aaae ARanyBrLimHbbiR Wi Fdspeitoahé hbasihg. r'ﬁ’ﬂs( device
i ncor porated by reference di scl oses a certain type of
doeg nAticomnnise ReAdssdial nerheBisd-al  mechani sm and a dr ug

delivery mechani smparticularly suitable for instant
nmet hod of assenbly. Therefore, it is a first object of
Sunprigingly it wasdaundihag tilemamfc?eurataﬁéhﬁwn@fn thedeethpd gfassembling

a dgfrg}()@e &8 dévice an%&dﬁﬁ LBl |n@8nﬁc§}f0\?é(58&rﬁe§(h§a%bove

g a uni ou3|ng, a car
sharieohamg sy ingredsig ttje medmnhammvm’mrabﬂabdﬂyaoﬂtpe device.

d i b
ThitkitHe dfieinisihoe BECOtDY A insBMliRepliPd Brovidh & g, dqfivery device
ha\ﬂh@ﬁ rékihﬁiedn’&mml ; iof mmta{ndamghassmuw omle dbvlw rbletd afficignt and
ne anism.i 0 r ousi n er sal
proViaie s Hi SRy A aAreRed Jher I or s ety
Fors@haié, mwmbz@rahmmﬂé w/rﬁah axs@lro@gred&intmry h&e@p #fYoppdrated
are not rreChar” Ca y enga e t e Sa| d uni tar

by rederensig, dissloses eariain bip Meumechanncafos dgemeghanism,
and 5'dRlg HERRH RRcRENISAIaRHNERH suitable for instant method of assembly.

Therefore, it is a first object of instant invention to provide a method of assembling a
drug delivery device comprising the steps of a) providing a unitary housing, a cartridge,
a drive mechanism, a dose dial mechanism, and optionaily a drug delivery mechanism;
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 introduced
into the unitary housing. In another preferred embodiment, one or more of the
components of the drug delivery device (such as the cartridge, the drive mechanism,
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into the unitary housing. In another preferred

enbodi nent, one or nore of the conponents of the drug
waeledocwarsyl devi ce (such as the cartridge, the dPCTEP2005/009217

mechani smthe dose dial nmechanism and/or the drug

del i very mechani sm or any conponents thereof) may be

pre-assenbl ed and/ or are nodular allowing themto be

i ntroduced or inserted into 3he unitary housing. A

second object of instant invention is to provide the

drug delivery device obtainable by the nethod of
the ags@ dh!j mleanamemid agd/bﬁtﬁamngﬂgli\'rewy mﬁdhamsmT@mmecbmponents

"dru eliver evi ce" accordi t o, meani n i nst a
thereRDRTRY B PISESsealgH Sa8B6a6: MAdel SINas tAta fobs prsdped or
msgﬁmQﬁ@thuﬂﬁyWQﬁnQﬁ@Igned to di spense a sel ected dose

a nedi ci nal product, preferably nultiple sel ected

doses nore preferred pharmaceutical fornulations for

| , .
Asé&}ﬁg b?é“%%\"?wsif’a[nnst anehﬁé‘l’gr%gt Mp%m%t?{rﬁoe‘r}!ggb c%ep Idr(]av%%tobtamable by
thenmtmwaassnmb@nacmagitmmstmmvean anal ogues and/ or
derivatives or any other drug, which is to be
adm ni stered intranuscul arly or subcutaneously. The

Thedterrg “die:lgidedar/@rydmwioeé aceordibg t@mmmgs&fapﬁanﬁngentmm aciingle-

cos e 5 R 8RBl R RS Y e

dos@'cﬁ@tmem@haﬁpmdBctnptéf@éblyﬁﬁmfpléts@rectbcedw&y mdré peeferred
rrechanlsn? such as_a sprin notqQr, etc

phagappeusicg! iopfulalons iy sHaeHt %ﬁ%@%ii%'%ﬂ%ﬂfstraﬂon most
pre%WeH(‘okﬁmsl&Hﬁ kbroﬁﬂ?ho@ﬁﬁ\%ssﬁé&?ﬁ\' (Rﬂv ﬁ%)’ed%%rﬂﬁé?@jhtdfé‘éahb{ and

dose di al nech ani sm whi ch my be a nanual nechani sm
theip analpgees and/er dedveiiMes al amdether divgl whichda tqibeladministaegd

T o P ey oS sios b s of ALfiepe. o0
commax;:(fgi I(e gtr:ampempe% ot pen-fg?nfd Ddse ﬁe&/mﬁma@/daqapnowed through a
mofiEi PR Bl AT B St HER P yPaArith B aftret igrBg arve
mecharis adich a¥d sprird soterestc mgdi@vvm ri@wba grovided by an
At HHEReS Wi, KHOb et PSR TVGHF RIOVREY by dose i
meé}%n%?ﬂswmﬁ bd Qmuam@bﬁﬁlsmr@b@dﬂﬁnﬁﬂﬁ&mlsm

atients. eferably, the drug delivery device is of

Adgqitinally, sid sevw:? pay oml@nalé/r%ntfunma\pynﬁ%ms@ned to monitor
phy3ffficHl Brogettidd Sich s BIBYEPILO% E8RsSeRNY drug delivery

Furthermore, the said device may comprise a needle or may be needle-free. In
particular preferred embodiment the term drug delivery device shall mean a disposable
multi-dose pen-type device having mechanical and manual dose delivery and dose dial
mechanisms, which is designed for regular use by persons without formal 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 delivery
device outer 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 “unitary housing” according to instant invention shall preferably mean an
exterior housing (“main housing”, “body”, “shell”). The unitary housing may be
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devi ce outer housing, which covers the cartridge, the

drive nmechani sm the dose dial nmechanism and
wopitconabl y the drug delivery nmechani sm of t hePdT/EB2005/009217

delivery device. The term "unitary housing" accordi ng

to instant invention shall preferably nean an exterior

housi ng ("mai n housing", "body", "shell"). The unitary

housi ng may bedesi gned to enéble the safe, correct,

and confortabl e handling of the drug delivery device

or any of its nechanisns. Usually, it is designed to
desmiwddp efniakle thedats, cprred:teamd aompfarfabteheandiing rof umtpmgedﬁhsery

oo P8 Bt BT 6 Bont R e 8 o P

any ofithé um@r bbmpemmsmf thd drug mwerry nianics (e yudhe dsivé badoOsk dial
dust In gener al

meglp@*uﬂpe r@@ﬁpB’H@Qﬁr *stqrwgg yppltwg#ﬁgfggcﬁur@,to contaminants,

sudhOdl lidil Idast, dirf) @fc. i BehdBE the ﬁds\meg sk @ﬁ@b%@bmmpenent of
manuf act ured as one S|ngle pi ec

tubgdlar ("gaa-dyra’Lorynonfipslary’ noamsendﬁm ;Pbaﬂ’ﬁ) Lpgefﬁga@xema@s}chaired as
| 0,
on@aﬂggpﬁ%{@%& d@gtsldtﬁgy&gmge rét@% U%G%ﬁyA g@% ru§ %g%o%u@ serves to
houssi a earyridgefeinn whiahya aum esefr easfa m@dlclnaugedmlrd@y by
S S
dis re gr ég?csrmnpﬁém&ﬂfrﬁ rﬁghﬂk ted n %9 gg%%e({acgtr"dﬁorhglder and
as a;n!eme agd dose diddwechapiemt holdey)- Ptejemblwmd thmtdmhdlhsmg may have

ond 8E5Ptn At (e, PRoBREE LR eaEIi &g farp opwaion of

thetda®ident er | ocki ng of two or nore conponents of the drug
delivery device, e.g. a spline or thread connection,
preferably the interlocking of helical threads of

ThéW%ﬁQ&@ed abﬁéﬁ#@q@hﬂs@m#\@ﬁﬁlo)\ shaffBatRUfEly mean the
nechani cal | y engaged" accord rd?' to instant invention
?

interiogkiag awﬁwl@ﬁg@@é&mmpmentﬁ ef thardrvg delivery Hevige, &/@- a spline or

thr%%f&gﬂeﬁmd\ étprl]&e APt lmerlgaﬁl\lﬁ‘mﬁ%a%% ar 3 %hh%ﬁleh%

I"I very “mechani sm e uni ousi ng
“tHn@actddi)emmged’f) splined interaction, V\,hereby relative

v ect., the unit In
TRt EdRBet ek s THnt RN Hreshis ey
engbesnemnd bf tln\eamrladge,rihﬁsilﬁslé@ dchbinieng ﬂwam dlﬁhlhet‘,ﬂimlémk@d/or

0 t he cartridge, .t riv .
optaefifeciiS calvary Secanishth s wifers fising By irsaded gr spined
intdrB&tich; Wiefdlyi réRitiVe FRAVBATEING WMith PeddeRt tthbaiitary housing is allowed.
Therefore, the term “mechanically engaged” does not mean any press or fit
engagement, or the like in order to fix (or hold) the cartridge, the drive mechanism, the
dose dial mechanism, and/or optionally 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 to 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 away from the dispensing end of the device.
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housi ng. The term"first end" according to instant

i nvention shall nean the proxi mal end. The proxi nal
wer@oot44s6he devi ce or a conmponent of the devi cECERRL005/009217

mean the end, which is closest to the dispensing end

of the device. The term "second end" according to

i nstant invention shall mean the distal end. The

di stal end of the device or @& conponent of the device

shall nean the end, which is furthest away fromthe

di spensing end of the device. The invention will now be
Thedmcexrtlohe/will nbywma/d@s‘cnbﬁdz,rw wayol gxamplé lonlye ivith eefeeerioe to the

t he ageonp draMAngs in which: Figure 1 shows a
EWCQEE@PHHQP é&fg? Frst enbodi ment of the drug

F:glﬁi@'ﬂ s éiedd:ﬂb?nal VﬁeﬁQﬂ@ffﬁét@ﬁbddlmbnt @ﬁh@fdﬂig?lﬂéhve device in
invention in a first, cartridge full &osulon i gure

accordangawity 18 prassRhinventian ipf fﬂrﬁ% carttidoersli ResPrievi ce

Fig@e Té1BH<La %ed:tfbn@l §|§W‘i‘he H@g' daHRAy d@ke@ﬁﬁ?ﬁb@ iR% second,
posi tion:; glure Sectional view drug

ma@mum/@rrsyd é@dopoﬁl@ure 1in athird, maximmfirst

Fof2SFhRPE S POBIVO0 oIS} IREEGAEY b
maxlmwmfu'stdd)saadilsplmddpad;mm position; Figure 5 shows a

Fiofis 4R 2 S na) vipher i i RaEV s e i Bl Burth final
doseima!ed,qammtonal vi ew of a second enmbodi nent of the
Fiofm Bt SR B drhESSALAEPES A B B g,
doskehiispbnesastisiRmt of the drug delivery device in

accordance with the present invention; Figure 8 shows

Figerefoshqyisa SoRliaaLYIoRfOr R Sr5980 GMBOUNNEIAL tH,frUgisTivery device in
acc%RiHnEE%’thHegFéééni rh% H{cﬁfsent i nvention; Figure 9 shows

a perspective view o an'insert for use with the dose
Figdreal shavesea sectforal gide ¢viegy of a third embodiment of the drug delivery device
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 delivery
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,.cartridge full, position.
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Fi gure 10 shows a sectional side view of a fourth
enbodi nent of the drug delivery device in accordance
wowaok/oe43e1 present i nvention; and Figure 11 shomST/&P2005/009217
sectional side view of a fifth enbodi mrent of the drive
mechani sm according to instant invention in a first,
cartridge full, position.Detail ed Description of the-
Enbodi nents: Exanple 1 Refer6ing to Figures 1 to 5
there is seen a drug delivery device assenbled in
accordance with the first enbodi nent of the present
DethiateDes@iptiol bethdeSrbediammpy:i ses a housing 2 within
which are | ocated a cartridge 4 containing a nedicina
product, means for setting or selecting the dose of
g&@i nal product to be expelled and neans for
expellln the sel ected dose of nedicinal product. The
Refﬁmmg. tﬁg':@"ﬁ% 14 Adhelieli§ seen g galiverndeyigs asgarmbled in

accgl'déinqg %ﬂg%é’ﬂ&‘f‘%rﬁbﬁ%ﬁt'@ 'ﬂfegevﬂ%léeﬁt WGhtBnt Pho @ewce comprises a

escrib I n nore The cartri dg
housinga2 withiniwhicmarg lpcated acearisidoe fegpntaining fema l@giahgroguct means

o FAB085F BRI A RARE AR B RANE L RIBA it

expeflingehel selectetidose of ereditinal q»rqz[mct mehe hotfising @ ik geseénaly 2ylindrical

Nk TR T,
detgixpelolvi MhenRarigge Uas Idcatddwitin aefirsf consatmidnt ofthd h@usmg 2.

roduct . Thi t d t dyced nbe
T daqsotringmeans A fiegpe a7 BeliBh Mo Secion RS Al Faripinal

proB@éthr@ r&hinkh&thBPid e vﬁtfﬂ?é%&cérﬂﬁéorﬁﬁ&trﬁ@ﬁtdﬁﬁ@ housing 2. An
injector is nore robust. The cartrid

advaaiages 4 wep@m hewsing epglasing thg caryi r‘t W@ﬁ%/h%wlﬁhﬁbe dose
seff] §|‘1(§‘ %eﬂlﬁpl mehtaR n §se 6f éb%%ﬂ-lb?y Hﬂhé PIGURE This is

ure rst en e cartri
in nambm’rartl;:e cerdueed mgnder of s@mmnen*ts irhthe qwstvpe mjecr-t@r tAeo, the

o g of P8 b Rbb 7 Ends i FEDPE6uBY e ByBSRTRL et

end of the cartridge 4 causes the nedicinal product to

be xel ed fromthe cartridge,4 through the needl .
The,RRTTOGe 4 E3Y Ps JEGURLD HRSHON: (oIt GAIEPATCBETIe iy fousing 2 by
anyf\afabldpebi. eAtneedlesuritdhay Be @&@ureﬁh@ tf@ﬂsﬂ@nﬁﬁﬁthé&:artndge 4,

rel easably secured to the housing |:y any suitab (‘f

A tepaparary covering 8 is shown in this position |n the igures. The cartridge 4 is

sealed by a displaceable piston 10. Advancing the piston 10 towards the first end of
the cartridge 4 causes the medicinal product to be expelled 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 may 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
cylindrical portions 18, 20 extending from a second side of the web 6. The web 6 is
provided with a circufar opening 22 extending through the web 6.
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The dose setting neans and the neans for expelling the
sel ected dose of nedicinal product will now be
walewentdaed in nore detail. The web 6 dividi ng POEEP2005/009217
housing 2 is a part of an insert 14 located within the
housing 2. The insert 14 conprises a first cylindrical
portion 16 extending froma first side of the web 6
and second and third cylindrvcal portions 18, 20
extending froma second side of the web 6. The web 6
Is provided with a circul ar opening 22 extending
The ﬂnsbu;@ihdlf?lhai pbﬁtmnﬁlﬁrébﬁelﬁdlsr ﬁ?mca/hbérirdfeiryﬁai t_ﬁ_\ﬁ&ﬁéhi enThé lnsert 14 is
ext rom a_periphe t e insert
secPiECie oS08 oS WAUS! the Tostis FudlFabportag Teitmaany sulble

meéid.| Mdhé GRistrBRbtdnibdliBeRfeaflifes it bad bR vidRANithih the lhtfusmg 2
illustrated enbodi nent features 24 are provided wthi

anq PreansuiarsyTacadhe drd fyinfrical eeitipade teenable the jngert to be 2
tlt@ﬁ{ d KSsi tion 16 to enable the insert to be a
It to the housing 2. The second cylindrical
portl on 18 extends a small distance fromthe second

The ééj&ntﬁfc IC\Q?P?rgg@qg;é&Fﬁﬁg@ea[ érﬂgfﬁ?éteﬁ{c%gltb%& gfée%l d 2s?de of the

second ¢
web § ghoat/a @edplmry lof thet dpemird) 25. Afﬁhmtetdal sukfagd ofrthe |seed>nd

on 20 .exten bstantially within the housing 2
cyifigal BREEDIS IrHERaEtoR HiRBN B8, 6 The i amet er of t he
third cyllndrlcal portion 20 is such that a first

cha 8 is d bet ween an ter surface of _the
Thes B ionh e TioR 20 SaTancs s UD ARHANGAIYIR It haina,2 608 the

secbh& sﬂd@ &fh& Web 8T TieddbiaRREdr dTihe fhn‘%l%%/ﬁﬁ’(ﬁhdéh é&"ﬂlﬁh 230s is&ich that a

f ormed between an outer surface of hir
firseghanngt 2& i fopaed pefwezo wteh@ﬁa@eﬁfﬁ@e gecomdpﬁybn@rcaﬂ pertion 20

and4n ffef QQﬁaé%ﬂHQ% ﬁ?ﬁéﬁe Pgrtioﬂ tﬁt‘?eégﬁg &anﬁ@les 18 formed

piston rod 32 is ongate and I's provi
betweeh aa quitersudfage oéﬂteahmd nghrfdnoah rorfion 20 and dhehotdieg 2.

pi ston rod 32. The thread 34 of the piston rod 32

engages the thread of the inner surface of the second
A piston ratr 32 aktepds throughliBeaipening intiseweb B4. Thhgistonrred 3erisl

gergal sofasle ed i provan it A Sed pd e LA R Fakond of the

plstfolnfréa 391 @ eGhrdadB4v6Tnd ptS%FﬁM?aZ Q?é‘g%‘stﬂﬁé ﬂﬁéadp bﬁﬂh@ﬂnner
Rat chet meaps 40 are | ocated acent

surfa*»?@ Grf ithe; secandesylindricabpaitipn 4 8 of e Wﬁ?ﬁﬁét Tl’f’@efﬁ§t emi of the piston
rodsfs‘i‘zr |¥>epré\h§ed°wtﬁ%35?e§§ur@|féd?‘%n 9n LBE thY 5e8Bureddot33s RMisposed on

to rotate th
the first side of the web 6 to abut the cartridge piston 10.

Ratchet means 40 are located adjacent the web 6 on the first side of the web 6. The
ratchet 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 ratchet 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 to provide a
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the insert 14 in a single direction. Due to the
unitary housing, the ratchet neans can be nade | arger
wao b@a/o24a6known devi ces and so is stronger (norBCT/EB20d3/009217
A dose dial sleeve 50 of generally cylindrical form
conprises a first section of first dianeter and a
second section of second dianeter. The first section
is located within the secon® channel 30. An inner
surface of the first section and the outer surface of
the third cylindrical portion 20 are provided wth
helicdlttieread G20hatgebr Hainsst 19 and adivé desabial sleaVve b0riadhe BRistrated

between th t 14 d dj al 50. 1
omIEEUTIEN 5t Wt BYRSLon ORISR RSk RRVIeR prethcpiy sirfacs o the
thsrdn @illln@ﬁbaltﬁu’l‘ﬁcb’n 20 Qithinaehie a hafic lr'ﬂbq:‘roﬁlldéiﬁ @pgh@fnrieh eurface of the

rd cylindrical portion 20 wthi ch a helic

dose.daal StesypRddmay it d hi&ﬁf@b'%a}h%i@ée &faltsle@ve &Qéocwfaie about and
alony fFEURirPY m}‘lcélgdbtrnd?hﬁ@oﬁﬂ@%&?t jhe dose dial sleeve

to rot tea and ong the third cylindrical
portion 20 of the insert 14. An outer surface of the

An é\}lhi{eﬁgta?%cgemfgﬂe ggst %E 10%00?‘%%5@%6 gilragg%éé\é?s gg :is[sglr%g/fa\éki%ﬁ\ graphics
53. sHupugraphicsfare &fpicatin :aesequamabfsrefe‘fbecmownerqiﬁ 2The housing 2 is

i ded h d 54
profie iR gy gt pERIdbY 54 Boutiiiith 3 hoiEtEe Wpflles
repfReatied dogagedrealus Gélec!w)byhﬁe\Useweﬂby B eleweaphl cs 53

may be applied to the dose dial sleeve 50 by any
suitable neans. In the illustrated enbodi nent, the

The%r%Bhic?s %B%af‘bé aBF)ﬁBH tdafe dBsé bR ket 8 bfs',’f dwy! sﬁ‘ﬁtﬁﬂle means. In
encirc dose di al sl eeve 50

theAlLlSUﬂW&*tmeq)quﬂb thp aswhiss Sdeye traradedhia the fermbef 2 printed label
endmﬁﬁégﬁfﬂesdo%gvo‘?%%llée%% tﬁte?ﬁ‘ﬁlvggﬁtﬁeg}'g hicd ﬁ\% léothe-ﬂi‘ﬁn of a

e marked i n any nann
marked g eyelnlipped to theeddse ipl sleeve S0am F@o@ranhlag mayfbet lfﬁ\lasked in any

su@b BT casaaalely BRL GBI 000 (he dose di al

sl eeve and the insert. As can be seen this nmeans there
direct

.is out e from the devi
i@ RSV PADBETGoPEnh Y L neIRALA P acerR 61Tt the
dosdl di&l S8R bdthiBeA e Gl d]élsslé%\)el artoﬁﬂhd uﬁﬂar@ CAS! baﬂp Bé \&Ben this
the unitary housing and the dose di sl eeve Ecesofthe

megRghere isenheirgi rrwtﬁ @roga"aw@m the, dﬁM‘P@ ﬁo the wa&kagf
helﬁ%‘ t;ﬁc aﬁ%'t odidBu&ast Qirt Qﬁtegﬂ%"ﬁb\f?&e ﬁqfse\ﬁlll'té‘nd"w Gébu?‘between the

read 1s fornmed between t housi n
unitany bousing apd theydese dialsleeve where there are no working parts wnth which
to 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 dial 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 cylindrical form comprises a first part of first diameter
and a second part of second diameter. A first end of the first part is located within the
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The second section of the dose dial sleeve 50 is

preferably of the sanme outer dianmeter as the housing
wWQ@20000e435n t he dose dial sleeve 50 there i s a BODEPZIEF009217

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 cylindrical form

conprises a first part of fi%st diameter and a second

part of second dianeter. Afirst end of the first part

is located within thefirst channel 28 of the insert 14
firstiohahhel 280sfithé insesthiohin the pasitiorr shdwn ibhEighier St Thafitst q)ért of the

driv Sastve S0 TRG RS GonSHEIaas ForspTaRisA s Bprion Alohes Wit & second

portisiematd geﬂéﬁaltyhﬁ tﬁé’ﬁb&ltl@ﬂsﬁdwm FFIQUIE! gtlfeeflr%t pdtioh bf e drive
portion of the drive sleeve | ocat ed between the

Sleﬁvﬁsﬁé} ip lacetedhbetwesnthe tr@ﬁrtﬂ&oﬁr@zthmqt@n o33 whila dhe second
porfiSH Sl blQRNHe BRINIERA M he el sk, he

dose di eeve 50. A second end of the piston rod 32
and an internal surface of the drive sleeve 60 are

A sééﬂdd’@@eéﬁﬂghﬁ?% er%‘d% Lhn i r‘hS{ &Ha‘é% %‘?ﬁé‘ﬁh\%‘slg&)’e 60 are

occur Se parts,
splided mg@ummsuch theh emocralaeve mlaﬁcanmapbct*,thrd)estweenn theserparisnonly

t h art of the drive sleeve 60 is provided
lon%ﬁp Egdﬁgﬁcggﬁnihread 62. A nut 64 is provided on the
hel i cal thread 62 between the drive sleeve 60 and the
dose d| §1ve 50.. The do

Thehiorstitiice & 314 Serpcaitarne! e T parll e ave Jogye 68

promaéatwuth% ﬁéncat thAsh OBt VRPNt 648 ;mstndé& oAAe kel %@aﬁ‘ leal
sl eeve 50. The second part of the drive_ sl eeve 6

between meg@'rveoﬁlwi@t@ amhéhe dase dqalﬁéqevga’iq Bie doge @ai &J@eve 50 and
the?‘n#.l?@l{ Sr Qplm@ﬁ%@e&bér %Oﬁﬁl‘ﬁg n@%r@% it Plafild ﬁ)‘tat%rﬁe een

drive s part secon
thepait 64 afd tiedose dial slbee/80.60 i s seat ed within the

second section of the dose dial sleeve 50. The
shoul der 56 of the dose dial sleeve 50 and the step 66
Theo$edond pairi oféhe deey sleble 80 & efdangee dianwetbethanlteafisb pyrt of the

.engagab] e th.one, an er to.fo ch
vV Theep SR Etap 64 Aetvett ol Peft oLb afeiileye o and
the GBLYIRY §ér@eTﬁe @Qc@{cﬁpmbfmé deiog @@@varavo ib I@@at@as/ﬁtrm e second
s| eeve le to rotat respect to

Secipa 6 BegsecimhARRve il Tha Shodan BT IS oSt disps Pt i3 and the
steP 6HRHE 8riv¥ steeve 60 are adapted to be releasably engagable with one

another to form a clutch means. When, as in Figure 1, the dose dial sleeve 50 and the
drive sleeve 80 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 radial separation of the respective teeth corresponds
to a unit dosage.

The second 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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radially extending longitudinally directed teeth

provi ded respectively on the shoul der 56 of the dose
waele@b/0s446eve 50 and the step 66 of the drive sPEPER2068009217

When the dose dial sleeve 50 and the drive sl eeve 60

are not forced together the respective teeth will ride

over one another. Preferably, the radial separation of

the respective teeth correspbnds to a unit dosage. The

second part of the drive sleeve 60 further conprises a

central receiving area 68 having a peripheral recess.
provid&ditthe BterPobivhigh ieretdihyd Withinsthe peskiving biresr Fiié stem of the

butioBae & PIRy Uackalth SRenBieRl Brad e Tt e e Mg rappheis
recddd fhetblihl 708diRG abRAFeely fb fofé With reghétt fethd driviesleeve 60, but

perlpheral recess, the button 70 being able freely to
be'ﬁg)teé@'ée@\/?l('ﬁllwé@f%’é'fh to the drive sleeve 60, but being

retained axially therewth. Cicker nmeans are provided

bet ween the second section of the dose dial sleeve 50
Clickadmehas secpiodidpd betwéen the second settivaaf tiee dosediahsleeve 50 and

il

T e

surfaict lof ﬂ\;man‘,badj istyticof ofltbe gofej dla:wlbbye émsapmvmdtvaﬂ't & plurality of

i al separ e te
ongifeinial e G oot Thedpia Serinion Bl BRI GE fetsratinc
corﬁUsFM?dsSﬂoefM?g 6&:@0{% gl{l%sseeﬁzoflg Sagbiftheg @mfd‘lslldemm egrr’égda flexible
ative rg e dia eeve .

toolpwed ToRTIoR 24 deeighuoaiRtan heeen thred¢ieinbaesys a8 Aad e drive
slemﬁvllﬁc%u‘é@ tiid il SbothEE nicdfidr 72Qo Ridedvee e et l@sproduce a

l1cks. In Figure 1, the injector is provided wt
ser@qu‘fpllcé@ cartridge 4. To operate the injector a user
must first select a dose. To set a dose the dose dial
sl eeve 50 is rotated by mani pul ating the second
In Figurei 1o theoinjetchar islpewidtidakitrs Sdadcaitidgeth T@Qpeae the iﬂlﬁétor a

h I
o BB oS A R AL B e,
maaipekNieg Bk edoong sebtiors ecihediosy Idlah dlcieva 50wttt nespectftoummhousing
2 s B g B 4L it e
doééocﬁﬁl s!lk%ver L0} é\bfsi? theesddont I%,(?llr"rﬁ‘tfrtclaP;!Sbr‘clén bhﬂhef ins&h @M T\ﬁ%’iﬂﬁve

drive eeve 60 is carried romthe
sleg\reb% carms)t prigteorinee i insplingd tp egysten dP%FﬂZS IT&&Ristsn f%% 32 does

notB&it&85€ 1o the action of the ratchet means 40. The drive sleeve 60 is carried
away from the web 6 along the piston 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 to 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 sieeve 50, the relative rotation between the
dose dial sleeve 50 and the drive sleeve 60 causes the nut 64 to process along the
helical thread 62 of the drive sleeve 60.
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di al sl eeve 50 noves out fromthe housing 2. The
relative rotation between the dose dial sleeve 50 and

W0 b@oded49e sl eeve 60 causes the flexible toot hrdI/ERI00E009217
72 to ride over the ridges in the drive sleeve 60 to
create a series of clicks. This is an audible
confirmation of the dose being dialled. Since the nut
64 is splined to the dose dildl sleeve 50, the relative
rotati on between the dose dial sleeve 50 and the drive
sl eeve 60 causes the nut 64 to process along the

Ondeech desited dusectthstibenfsett tes shidwrefos lerampledifl. F(mme 2, to deliver the

desired dose h f
dosgiBeseTePrseseadne bion Al e a SueR 7o feRbs dne Prshgnd of
the h@hélﬁ@ 27 QVhén tHedsutfone7 0 tdePPeséBd tignBssthdt diet of théHn@@ dleeve 60
the housing 2. Wien the button 70 is pressed the

s dSlearbiReD B $0B1d BREIA GHbe doehdie DBeT 5310 obmaathg diflen means
thert%ﬁcgé%\?:@lﬁut bﬂe@@nﬂ%i%ﬂ@ rS886nh He@lech G YBsefidl QIe@V@Q@%md the

. means ere between to prevent relati ve
drivesiegviedi?. bEhandrive slervedtid mayisiill refateovith BBpenitotthe buttery &0.

P e A BT B g S
(tognﬂmmsit’nthefdrnvéeleleuelﬁﬁmtoﬂ@tatamswsrdshlme fiss endiofithesinjeetae. Since
e k) SIS b B8 M TP kg 37 o rot

thraughtthe irfset ﬂ%n&th@pbioh@ﬂmb@né he telwards tisd frey end Of tHeI‘iBJector

iston rod 32 al so rot h th
thelfiny t6 ReVaaIE CorBaP N, I al Bg drStediimed fhggioinal

roﬁﬁ‘d:teqfh@rplstbﬁ‘ %cﬁ@y chRtir@%as %\Gvél’ﬁt‘é Gl tHd gl Me&Ie0r0 4Ad dose
ex t he desired dose of nedicinal groduct The

dla‘pil%@ Q b@ves@tttraﬁ@ el inifalppsitiens (Tigkia 3k he drive
sl eeve 60 and dose di al sleeve 50 have returned to
their initial positions (Figure 3). It can be seen
It camae sehe thiidhe deseesalectpgrmaans andithertiose expeling engansgxtend

bey'gﬁﬁ%z%eecéhggﬂg lﬁ?gl'get @c&ﬁn’?@f %gghere Q?%e? f;?eéne%t%ﬁé'ﬁd E\%& %t@'ﬁed within
thehousing@ as the delertabtiosd Bdxpolarl.i s expel | ed. Furt her

dosages may be delivered as required. Figure 4 shows
an exanple of a subsequently selected dosage. It wll

Fur%r%tssgeé ﬁh@? bb'b%m?é’rbd% ramréwvragam EMWQQII’] eahmlpm of a

hel 1 cal hr ead drive sleeve 6

su%sgpenttyrﬁ%ct@%éosrﬁae th&h Qﬂn@otﬁ% &haidng pi 64 'Pﬁ%%%va@ﬁed further
aloﬁg 'Eﬁeeﬁél%pt?lrééﬂhéTSf RERNNE sRievB®BBI Cinddlositiondidhe nut 64 along the

helical thread 62 corresponds to the amount of medicinal product remaining in the
cartridge 4, such that when the nut 64 reaches the end of the helical thread 62 (in the
illustrated embodiment adjacent to the step 66 of the drive sleeve 60) and can rotate
no further this corresponds to no medicinal product remaining in the cartridge 4. 1t 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 locked together preventing
rotation of the dose dial sleeve 50 and setting of a larger dose. Figure 5 shows an
injector according to the present invention in which the entire medical product within
the cartridge 4 has been expelled.
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cartridge 4, such that when the nut 64 reaches the end
of the helical thread 62 (in the illustrated

weredvotiz4aent adj acent to the step 66 of the driRPET/BPBOVE9217
60) and can rotate no further this corresponds to no
medi ci nal product remaining in the cartridge 4. It
W ll be seen that if a user seeks to select a quantity
of medi cal product greater tlRan 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

A ssdopehvamibfdimient oftthe presehbitkentidroig efisotosedrie Figure Bg Like reference

rotation of . th ose dial sleeve 5 nd setting,of a ..
nurfethrS yisea 10 Rt Ie Pafls a8 bafveer Berist A gmifdments

the present invention in which the entire nedical

product within the cartridge 4 has been exReI led.fA .
ThesRistoRdod RBoRIIqYEhIn Figure bhas @ dualistar tugad o hhe piston foot 36 is

revélsBid. OBRIE ha8 Sl anagedin thhkGaélfer REESn BEEREA Se Sir€oturs of the
used to refer to ITke parts as between the first and

inserbté iwsdasodemised.s Thefiest pidetad the wab B2is sibstantiplly mmehanged.
6 , t . ' f 365 hS ,

oeligh o e 8 N B Ree 1D 2babety! RbyRd foron 2

extdrelssaeay frora the webtdinboutfa pérphens ef the bt'ssiB8s Dlreaded opening

,revised. The.first .side of th b 6. 1.%.8 i al )
22 DR Buguo e BEh arerk s beS Bl AR o T Wb AE eaton 20 of
the \mdeit B4’ berastedtom thewkb BUisi pravided with @nstd@p in thetformsf avend 104.

fromthe web 6' about a periphery of the boss 80.

Thr eaded openi ng 22' extends through the web 6' and

Thd B85 AEEsI8Eve B9 i€HmBdifiéd Bossthicasn.] Tak dBes HiapBledle coinprises a
the insert 14" renote fromthe web 6' is provided with

firsteyypdiical Rottiea 8407l corngcipditord seconkkoanssallvaivlindigal gogion 86.

An Rfer b&rf&de &qﬁé fﬁrs%@grrfaﬂé Hid P84 afdeh&lg5Er thn?édﬁe%ﬁﬁé{e
conprises a first cylindrical portion 84 rigi

cylisdninek poiont2d)’ af thedngedt e mee aravidegywitmintereagagiog ¥eaé!wes to

*orffe BRSSP AR Bay BRI 8.

out@0surfdcetdi¢he firsecylindrtal aodiqor&ispedvided with theedesmagphiys. The

featuyures to proyide a helical thr 52'  bet.yween the
noysfiA i€ Byt & aBeriraicvinddi §2 e uon ST BeHEh of the
graphicé aes 58 vibwedf i rst cylindrical portion 84 is

provided with the dose graphics. The housing 2' is

provided with-an aperture or w ndow 54' through which

i . \ _
Thés&Ynd ﬁe%{lﬁyféﬁﬁr;c?&;gr&rﬁén BB YoRDri¥ES Wafst cWﬁdrﬁ,j%PQétﬁlﬂlon 88 and

gener al portion 86 conprises a first
a seganidneindrdal seetiondif). SBheafirgt section 88 is rigidly keyed to an inner surface

of the first portion 84 of the dose dial sleeve 50'. The second section 90 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’ and the first
cylindrical section 88 of the dose dial sleeve 50’. The first cylindrical 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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a second cylindrical section 90. The first section 88

is rigidly keyed to an inner surface of the first
w@eoobiopracB84 of the dose dial sleeve 50'. The sSBCDRP2005/009217

section 90 is preferably of the sane outer dianeter as

the housing 2'. Wthin the dose dial sleeve 50" there

is a shoul der 56' between the first section 86 and the

second section 90. A nut 6413is provided on the

helical thread 62' between the drive sleeve 60" and

the first cylindrical section 88 of the dose dial
Thesstealer 56’ of thbeobé HEil sI@Wé BOTarkpd stepa@de’ oNa JBivasibevo @0’ are

adapies\Brhe Plasably nEsaE I EREANSIIHE filt 3 Gipteh mgapfe When,
as iIHFuré6 {hesdlc%%Vtﬁal@eevUBi‘J §H@ ‘tHed@rr ve5§ee\‘i€ e’ rtﬁ‘e HesR eHgalgement

seeveS a step drive sleeve 60" are

the éga@tﬂ@hsle@ve 50r'§ nébestgwpt@t%wgegmeet {4 tha doine séﬁwe B8 to
CorlyRh[Enfy thechitTRRafe cifiBsod’s plubalfy By Sihdiis ™

longitugingdlyrditectet] deetb provided respedivelyson thesshaulder 66’ efdbadese dial

it c s I ,
steqeest, PF BHE bbb BRIV sVEIER, ey U6 ) pbeve 50" and
the elxive sideng 6D0agi riot (broed together dod m&ptaetalehepﬂmwll dtile over one

respectively on the shoul der 56' of the dose di al
anclfi®leyve 50' and the step 66' of the drive sleeve 60'.
V%en the dose dial sleeve 50° and the drive sleeve 60 )
re not forced together the respectjive teeth wll
it wihRer Sesdhahibersctlne Ofdheldnie siark 60hBes elve tgqeme%ﬁ%dd The

secBhd "ehﬁ of {Hevﬁsﬁlner@éf 826Q" rmoﬁ\Wﬁ@ alkR8Bp&d Qurfféc%imtﬁ R Whlch a

second plston rod 32" is provided
dom@cbp@éaomth%@r@amlewerﬁWWﬁe% mele gamdgmrtoﬁ?o Itswentra"y

loc k4 Wﬁhﬁ ggigggzn(?fpad{@fytpﬁ )fﬂ'l%] gleew% b ﬁrs{)?ﬁzg ﬁpﬁlng' réceiving area.

centr secon rive
sl eeve 60 at a first end of the receiving area. The

Thor A T Re! Gar it st bioBRRBRC IR o Fl tkton 70's
retarmfwuhnngh@rmvﬂ@ereet emecs‘temhﬁ tHizubmmrn 70'is provitfedwiitieal
pheral bead 7 1' IS retaine

perpbPIasReRg 1 BabBuetiied ih the BHRIPralTersas itk BUtidhut Peing able
freélﬂ@a‘o%té"vhih r%§Fé’<§% tﬁeodrt\éeslég\}eV@) BRDehHetaindd axiB®) MBrewith.

retained axially therewith. Wien the button 70" is
depressed the drive sIeeve 60" is urged into contact

Wh\-“!htﬂl\b B@t‘?org?é"?s Gb?esi&?ﬁﬁ%r'@g slefta‘“\'/%rBOt Eat{g]rgfe@ ent6 lcHAGRE with the

ns are en sane
dose dlal sleeve 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. Again like reference numerals are used to refer to like parts. In the
embodiment of Figure 7, the overall length of the device may be reduced still further.
The 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 central receiving area of
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scooped surface of the piston rod 32' and the doned
surface of the drive sleeve approach but do not
weoomwbazts6one anot her. The advantage of this stPCIEPR2085/009217
is that it enables the overall |length of the device to
be reduced thereby enabling easier operation of the
devi ce when expressing fluid froma cartridge. A
further enbodi nent of the bd#ton 70" and the dose di al
sl eeve 50" can be seen in Figure 7. Again |like
reference nunerals are used to refer to Ii ke parts. In
the gh& ﬁa@t&iﬁmfblstdeﬁﬁe&bguﬁ&sllPottdhEm\) mtdd lhemgttketwéem the limbs
evi ce ma ed sti Lt eco d end, 0f-,
forrgeghor el SoRg ana ! TapRenaPd PEy Thebifbly O IR ar BrRISng T
shabb@ céhﬂﬁmm@nanmerﬁém ofese ButtdH 7O’ a:sse@m Wigtih tied réobﬁnng area.

rive sleeve 60" . A central receiving area ofthe drive
The§t@@\pé ﬂzﬁ)butt@ a%f'is MRy iagA Wlﬂhﬁspe('HB?rag H%@ﬁeﬂ 17 tehfoigtqined in the

penE grap@c\é’% hé B@ttd)r'\ ‘7’@’5 b&ﬁg B bl RErotaie tiith @Bge&fto tkedrive

ton rod 3 n 70" is of generall
sleewaﬁﬂé’dblﬁmnggnmme@ﬁxnaﬂmesw?h of the button 70 i's
retained within the receiving area. The stem of the
button 70" is provided with a peripheral bead 71" that
The secoat genewlly oylindeicalr petiem 86” oktbesiose diad slﬁwe&ﬁ)”mmprlses a

Ly to [ Ot at.e )
rrsCSURT AP ok Sl el ARG gLl BB b § ro
ﬂan%@@ltzréi(lt@ﬂ’lﬁy fbinya pzyx’t Dﬁtﬂnéls{eabﬂ;d/ sgaiohj Tm fgsf sextion 188" ﬂemg rigidly -
Ilal sl eeve " rises a st cyl i ndr. sect,i o
keygao ahie SuderROT MPORAn Shal i dets debirel 50 B the
secBnd 86ktAn d0"aRGiRy 82hexhaRMEr dismeter aRané helisihge’second
section, the first section 88" being rigidly keyed to

an inner surface of the first portion 84" of the dose

In e%hﬁ'of Flﬁg?é/see aRd 7, e ¥§‘§fﬁﬁ%ﬁﬁ%dﬁ%§ﬁérﬁ’fb c%bh &rahe GoQé dial
the sa of

outer di aneter as t

housi n each
SledNeATHbOGERTG This Mk Sebnanow Qewhy WdtirdTeeace on Fitsres 8 and
9 each of the dose dial sleeve and the insert. This may
* be seen nore clearly with reference to Figures 8 and

9. At afirst end of the dose dial sleeve there is

GG E EB e B WL LS e g d e
dlr@éir?cilg?ﬁ ob @t@idﬂ@@ene‘?@llyﬁ)aﬁgw sla %}dgltﬂﬂlniahams of thet slesve. Ata

secqBd 490 oF i@ 86T AN AOLASTEBH B asB Srerogr Betrus Fugvided & calth

. g+ Dstrs 59

meSXS. ek RekcR Ridnstonfitistala dradt 4 extending about a central land 104.
The central land 104 is generally wedge shaped such that a first edge 106 nearer the
start of the thread extends radially less far than a second opposite edge 108 located
further along 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 to 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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The central |and 104 is generally wedge shaped such

that a first edge 106 nearer the start of the thread
wezaoeneser adi ally | ess far than a second opposPCEHERWGEH009217

108 |l ocated further along the thread. A sl oping

surface 110 is defined between the first edge 106 and

the second edge 108. Thus, when the dose dial sleeve

is assenbled to the insert, 1By threadi ng the dose dial

sl eeve onto the insert, the lug 100 passes over the

first edge 106 and over the sloping surface 110. As
Thetlheatloug)f ﬂﬁ&)smdmigémld&cfm@randmﬁw |andn\1é)ﬂemwmosen at a radial

astic r mat f t he.r.especti nts, .the

ocafipb Sompsrodap s Cihif et Rl b5t BIEE niah{fgose
availdfle isS8®USits Wikén twubsb%l sllébi‘/eﬁg W@Oﬁd edaethb0Ritial pdsh;fbn shown

| and_104 acts as a stop prevent repmoval of the e
in agy gf Figheasyb 6 orgniorgilly %weq*wesmee tgghe §ecenfedes: g@%of the

lan@mcﬁ;fggctﬁfgthg%dw 104 is conveniently chosen at a
radi al location corresponding to 80 units of nedicinal
product, that is the nmaxi num dose available is 80

A fdﬂl?ﬂhte?n eﬁth:ﬁ tﬁé’éﬁes@h@#nvéﬁtﬁﬁl i§ fd'is%ldggH n,ql F Idu%gﬁ g:‘ ?_j)(et rgference

nitia ures
nunaaer&lslarguead mméertpdilsepada W|th t he second edge 108 of
the land 104 contacting the lug 100. A fourth
enbodi ment of the present invention is disclosed in
As Eargbe eediDthelstiketure betherinsert d4rt ihak bean eevisart] Tioe first side of the

et} §2 4% substei unghAiaoR oV M Ger HHP e el i st bipRied with a
boswb B’ A rddal FlHRGS aM2 bﬂie'n}ds @Oﬁﬁh’mgﬁfﬁbm irﬁeeb@gsrw" Sh@l mcmél flange

he web i s now provi d th boss 80''

1 12ftpeam@§pqpfs! fearm Emye*a é”’wawa ?WF'?'QJ’I%{ h%rt'%?@”’aﬁend"ﬂgwewav from
the W & aE&ﬁ%gﬁerﬂs%ggP@{‘tHS réd?QICT%‘F'I Eram W‘ﬁré‘ﬁféd%pem@“@b a

cyli ndri cal ext en I ng away fromthe we
extends thimpigh the W@blﬁph@'l@tf@qushéor"adl al flange 110. A
t hreaded opening 22'" extends through the web 6'" and
the boss 80'". The dose dial sleeve 50'" is of
Thedakief dieldslesvesia listaf modlﬂ'ddecamsrecmiral Thed d@seediBDslEeve 50™
i cal, porti Q

conprises a,.first cyli
coniii s e BhndrLedHigh Sherdiy §3hordta ' sebortl Sangrety
cyhﬁ@ncal péitioh HBBE"Y ABUMAGR rr]feée bhfhefﬂrstqiolrm*f 84'vand4he oated surface
ter sur ace”o the cylinpdrica
of they By P ER PO 20 8 g ML IPHIOBR St ek gngac features
to ﬁr&ﬁ&é‘ é%llééf ﬂl%ﬁé{ '5@3' Bét\néér‘l gl inkdr gad aﬁa ‘the BES&BRINsIBGe 50™.
insert 14 he dose dial sl eeve
An outer surface of the flrst cylindrical portion 84™ is provnded 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.

359

The second generally cylindrical portion 86 comprises a first inner cylindrical

section 88" and a second outer cylindrical section 90"”. The first section 88 is rigidly
keyed to an inner surface of the first portion 84" of the dose dial sleeve 50", The
second section 90™ is preferably of the same outer diameter as the housing 2.

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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An outer surface of the first cylindrical portion 84""

is provided with the dose graphics. The housing 2"' is
w@e@giogkadl wi t h an aperture or wi ndow 54'" t hr orghYERIWO 09217

a portion of the graphics may be viewed. The second

generally cylindrical portion 86'" conprises a first

i nner cylindrical section 88"' and a second outer

cylindrical section 90'". The first section 88'" is
r|g|dly keyed to an inner surface of the first portion
84'" of the dose dial sleeve 50'". The second section

A mﬁ@4“’ i5 %rcﬂﬁcﬂoeérﬂb? hilicH tirbad sargomhddon meaamtcmem 601 The nut
2'" thin the dose_di al sl eeve 50

ho .
64" 4s fi@epwd b@talﬁ@e tepduda %ﬁ%Y%@O'B@F%%S%‘PP@d&YP%?”%aE6??"&%‘ 88"
of th%qusead?Q \/X@O@* B dc@nd nyﬁncﬁfcat é’@ctlbﬁ '8‘8"’ &Rt 64 are

is providedion a [1cal thread 62
keygdbiogethep bytsnhmjmlee@s & prevenigelative Twétlmbefwen the nut 64" and
fmeen the drlve sl eeve 60'" and the second
the&%ﬁyggrlcgﬁaégctlon 88" " of the dose di al sl eeve 50'"
The second cylindrical section 88" and the nut 64

o TS S BELTE BRI TUROF BB OB o
the 8five’ sleéve a@pere adap‘tattb bé rdélbssabhderdagbbngith Gne ahothieeto form

2 PR BP0 W heih G R e 1 Do EoRB A Slast 5@“8%5%‘ phive sieeve
60""’!r& hhoP feraRbhRNt fHe ddRemial slddve@D M &b tolbeAe with respect to
igure 10, the dose dial sleeve 50"" and the dri

the dn\e%%i@e%%”’apénmlenw theyelyicheneansonpyisesd alpraliveadially
exteﬁgmeqllbﬁ%lgm;r?allgglré%@ttéetw BVI F{'f’s‘bt by 8§t fadfil flange 94 of

nveni ent ch neans conpri ses
the dog# diab$leeve 50" andiths styp@ﬁf”ecvfdhelgrwmlgem @PnalWWien the dose
ted, goes ' ;

il g5, A g (B e BTN ey BAcRf iFRePacive oot
will 8¢ 'overf oricenathéve sl eeve 60'". Wien the dose di al

sl eeve 50'" and the drive sleeve 60'" are not forced

together the respective teeth will ride over one
Exapiplé ber . Exanple 2 |In another embodi ment of the

invention (Figure 11) there is en a drive chani
in apgiigr pEIRGBENI A s ipversigs; (Figusie 11 hesk rsegg e drve mechanism

confpf?%fr@' é‘hg r??u%&h%ﬂ' chgﬁﬁﬁée c%ﬁfén’ﬁﬁg FrReidi el pﬁ'&iddﬂ&:an be

rst” en nitary housi ng nd retained
moumed éuthedistendeefiise unitary housing 4

The cartridge and its retaining means are not shown in the illustrated embodiment.

and retamed by any suutagle means.

Displacement of the piston causeé the medicinal product to be expelled from the
cartridge via a needle (also not shown).

An insert 16’ is provided within the unitary 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 therethrough.

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 unitary
housing 4'. The internal housing 154 is provided with a circular opening extending
through its length in which a series of longitudinally directed splines are formed. A
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The cartridge and its retaining neans are not shown in
the illustrated enbodi nent. D splacenent of the piston
waeauwses44bhe nedi ci nal product to be expell ed fPONEPIO5/009217
cartridge via a needle (also not shown). An insert 16
Is provided within the unitary housing 4'. The insert

16' is secured against rotational and axial notion
with respect to the unitarylhousing 4'. The insert 16
is provided with a threaded circul ar openi ng extendi ng
t heret hrough. An internal housing 154 is al so provided
helid]é_d tAfHﬁééd | b@eidt@i&ﬂ@ébnb@l?@ bn’?r té'ylind-ﬁlbal éuﬁaed émlthdﬂintahaigmusing
i s.secured against rotation and  axi i on .
154-m?\{tﬁrna8g%ctheﬂraem@bhwm%my o[Mgd integre witR s Tagert 16'
housi ng 154 is provided with a circul ar opening
_extending through its length in which a series of .
A firstdhrgad i gatends omea fies es@iof Adistan e0d A rethe pistan; red 20" is of
: S al : | Rkl f
gonerg Bfulch s BaLion? RBR S pitor REPC R sidslBkgn
the threasiedaipehingsin tie inagrt6’ amat thedirsitheapdal 9 pf tiet pistongod 207 is

| NS ' f 1 ' 4 ' .
enoiPin Bt snedif 184 RS, Ao BIAERH 227 MTofaBliaine frsteng
of tf@_ﬁp‘lﬁbalrbd'gm. E) Thid pressuesimot2Zt i'ﬁmisr?ofhﬁ td ialmst:ja earttidge gisten (not

Iston ro " extends throu t he, t hr eaded . gpeni |
snof & Refid tiieadih SRiraop fiodt & npariend SR WslBR Rodegl he
first 18a@ 9D arid BIRARGEAd Wirbdd Rivearbuppasital dispesedisert 16°.

A pressure foot 22" is located at the first end of the

pi ston rod 20". The pressure foot 22" is disposed to

A dr%%}lgleé!/ecﬁ’ lehichds aBbSttAB pidtoh r&d20M) ThedRRCHNBEVE BU’e@denerally

extends froma second end of the piston rod 20

cylindinigalt i That driver teeve13’ ispr@vided a @dtsiendviha figst radially extending
S | i j N X
ranPBec: ASbiofl ARG bu Ay 15,8 5 eprligos 4aRds gt
alongythe kidve skleve Bikframithve fisst Bange 32'. A epteondl teticalthread (not
fiyst en ith a first radiall t [N | " .
shoyn{ Bastierdeh e guiek Ba BT s VbR B0 RatepofGiaEen the frt
flangd a.o_tea?nlatnﬂ %o%gﬁ@laﬁb@(m’. tmeirfédﬁwlehaiclalet?mathémdxmbh@the
) Irs ange exfernpna eli,ca r not
It SHAGEDrR O HOBHE Se T SCoBEAreaR 2 1P pton rod 20" is
eng§%@&mr\%% infarh8INGIiBS thelawesnd Bavd siesle Btrange 32" and
the second flange 34'. An internal helical thread

ex't ends along the inter na! surface of the dri ve sl eeve
Ao STREBARERI TR it oI S hckiing B,
dispelked betvg@En the first flange 32" and the second flange 34’ of the drive sleeve 30
The nut 40’ can be either a ‘half-nut’ or a ‘full-nut’. The nut 40’ has an internal thread
that is engaged with the external helical thread of the drive sleeve 30'. The outer
surface of the nut 40’ and an internal surface of the internal housing 154 are keyed
together by means of longitudinally directed splines to prevent relative rotation
between the nut 40’ and the internal housing 154, while allowing relative longitudinal

movement therebetween.

A clicker 50" and a clutch 60" are disposed about the drive sleeve 30, between the
drive sleeve 30’ and the internal housing 154.
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A nut 40" is |ocated between the drive sleeve 30" and
the internal housing 154, disposed between the first
wo b@age48" and the second flange 34" of the dPCTEP2005/009217
sl eeve 30'. The nut 40" can be either a "half-nut' or
a '"full-nut'. The nut 40" has an internal thread that
is engaged with the external helical thread of the
drive sleeve 30'. The outerisurface of the nut 40" and
an internal surface of the internal housing 154 are
keyed together by neans of longitudinally directed

The}@}:&é}%g)"* IBEANE Al a[c%hﬁhb\é%c&?d ﬁéh%&f“ﬁf%‘ﬂ@ndéﬁﬁem 30". The

I nter n ousi ng 154 | ow ncg(
clickes |58t meluldea gat teadt org smmgemember tnst shewnle eThe licker B ralso

T O e

secomd endaf thealrivie myectiahisim eWhiencoerprégse, the atdeastee spring
adj a t e cond fl ange. 34' o he i Y, .
mer§her ST olghee B Spis B gl o pob ey hg HEng BT the drve
slecdVRrBoeand i cleleiBn)”. The ooler eltdacesoOr the alisierisoct ankﬂaan internal
set of teeth (not, s ovvn) avi a.tr ul ar rof
surfare gbihedniesial ngusingd 54 & %ye&ﬂ@gefrhe{h AT Srgitutfially
d.reﬁl%% hésffto ;Wa@@ntqelam&ﬁﬂst%n bét@edh the aitdkeP BE  sdid the internal

of the clicker LI'\cghes an axi al force
hOUB@QV@énM’lﬁ% aflwngéelghve '@ﬂgl’f n%!rm%e@wéweb@wve&ﬁd t he
clutch 60"". The outer surface of the clicker 50"" and

an internal surface of the internal housing 154 are
Thekelytell 600Yistlbeatet pdjasanishe setenbendiaf theldrive gleayetd®d The clutch

»SPl t
oo} AREFaPoMhEIET bl AL 1B RPELIR SRRy ortocn of
triagdulavprofilerdid pisied eabbloﬂtgetoudunnairema/e'rm showihe trtag ab’mmmn the teeth
i.s. | ocate e ond. e
of thnglickel G s | BRAATOS e SeRRBY e TR Fesgutonag g SRae i Pifatdt
shomdelrﬁésl TRk s%BQldbM@S eiihdesutart 60t'Sis dﬁsprostad baﬂvemtheaqtemal
plurality of teeth of triang ula@gé:rofl e di spose

di
housing. 154 8 @ radialbt MariCaed SaoamyT herizse S SURJE (dpscribed
belc%\ﬁ t'fhé’%hiﬂg%oll%‘iﬁ%e élgtch GoT@Y@ﬁr%de%ﬁfé smﬂawdf @59 teeth

clu ere 1s |l ocated a shoul der .
(notstmwry@xterdhgin the direstionof tee secons mdsfpfdgg@lnb@pm@ﬁmsm The

BT 5B IR 15208 39 ot EREsbtn o provens

reldtiok ouiation betwasenithd elutdb@) Gfanditbe drive sleeg®S0'.i s
provided with a plurality of dog teeth (not shown)
extending in the direction of the second end of the

A de5é ¥R BReDaT03 e prdviied 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 sleeve 70" is engaged
with the helical thread 150 of the internal housing 154.

The unitary 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 currently dialed to be viewed.
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clutch 60"" is keyed to the drive sleeve 30" by way of
splines (not shown) to prevent relative rotation
whedospenact he clutch 60"" and the drive sl eeve BOI/EPA05/009217
dose dial sleeve 70'" is provided outside of the
internal housing 154 and radially inward fromthe
unitary housing 4'. A helical thread is provided on an
i nner surface of the dose diial sleeve 70'". The
helical thread of the dose dial sleeve 70"" is engaged
with the helical thread 150 of the internal housing
A dd&fdiall; wué Wc&téaqa%m the sbéorﬂf &vd drfle\drivE niedManfsayy The

not shown) throug ar the outer surface of
dose el g6p & GdISzﬂeCQTGébQ@lW&D rotaﬁ@rgal 9ed axahewtionyrithimiaspestio the

dosg dYdi §Ié%lve'76d" S ReHialldp 74P 35nrbliRkd Wk Fad#él@rllﬁ\gardly
Pl S

npl e reference n not shown
direpted\ﬂadgd 160. (The radialy lmardlade'edfedtﬂlaegel 366 ocﬂthﬂ degecdialegrip 76’

s oS XS el BB RNRTR SRENIRLVES IRARA B e
first\/&rﬂva;]ghd\cri]g\&ifme?hamsmrte @biéttheidogltoethtafdhé ommml?ao ’lt hé:roiuphng and
dechepingot dae dpe ipelf f et cosB i BRarD Wit T R GRS g e duton

60”“’dedesfa€Ed%abté3clhtﬁﬁ béagsertingldosk e gripde’ and e elateh 60",
dial grip 76" is provided with a radially inwardly

directed flange 160. The radially inwardly directed
A bﬁﬁ@rrgﬁ’ o]‘@@n@rfa t h]e sﬂgéé‘d E’t‘o@k s@f:ﬂldh i€SrovidePEOY bé%d"éﬁd"of the

ural it h (not shown) extending in
dnve|m@tzha|nmm oA th@dr f&atwm@f tte hutien 2| extends Wﬁ@mﬂﬂ%f'rst end

of t eg (%é ﬁ%oﬁ&q?ﬁweﬁﬁ&o@{ a E?rﬂh% rﬁ{ﬂﬁ se géaq:gﬁg'?'angn@ﬂg%a recess

in thre difivet ﬁeevmgo t é’élercyhmdﬁdaéfeatureaﬁtl’ﬁnbuttqm&ﬁl n&jﬁalaed for limited

o HSRTAPLF B8 AR oA ScfeEuty et . e

cylifdrss feserei o thd Buﬂmnm cth@d Itajs @demmgl dacﬁmlty abt shavrgthateabut

nmechani sm A _cylindrica ure he_button
the SRERMISUTASREN die BhRHIdST SHitRD h ri sweaiﬁpgﬁf the
butioRraz &rbéféréll@eﬂﬂcﬂ&r laAd 'h%§ actgtﬁﬁdriﬂa@lsklﬂrdb@u? fos’ p@ﬁﬁhér’@t’c@at
a recess in drive sleevé 30'. The cylindric

descendsfowasds thfaé‘lrémrtdo@f tge driyesmeshanig@d sy skirt gf th@obuﬁon 82’ is
locﬁé{i ?%dlgﬁyl LHfrbH tﬁQ%o? H"é?(l;ﬁﬂ) ??’VG 30" and agai nst
rofatio :

respect ere 0 he cylindrical feature
of the button 82" has lugs extending radially (not

To JUp4bsb oot b e B8R SR RC LA sy FRMEFBL o ke
50"82ipplics geagnpiorse 1 the aluteh 60TY imewe direxyibn nfithecsdconlliend of the
drtv%brggct;he{nﬁssm Qﬁ(raifgr%g re&ehgg Ey the spring member of the clicker 50™ couples
the dog teeth of the clutch 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 drive
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 allowing the teeth of the clutch 60™” to jump over

the teeth of the clicker 50”” producing an audibie and tactile ‘click’. Preferably, the
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descends towards the first end of the drive mechani sm
The skirt of the button 82' is located radially inward
wo p@ioe43e1 dose dial grip 76'. To dial a dose, BCT/ER2005/009217
rotates the dose dial grip 76'. The spring nenber of
the clicker 50"" applies an axial force to the clutch
60"" in the direction of the second end of the drive
mechani sm The force exertegoby the spring nmenber of
the clicker 50"" couples the dog teeth of the clutch
60"" to the dog teeth of the dose dial grip 76" for
teeth Of fHe' @igker S0t BRJ 49S Rt 8f th8dulcH 60" dre’di tised subh ehat each
associ ated dose dial sleeve 70"', the drive sleeve 30
‘clickreerierpondsiipehcamyentienal uniohthe mﬁdle ﬁ\?k%ﬁ@dum &r fedikgnd
tactil e feedback of t he dose being dlaled is provided
by the clicker 50"" and the clutch 60" As the clutch
The6®litalitsread tof theddosendigisieéve TQ aardrihet internalhelicaldhreadtdf the

B N

alorigethp eireat! d 50 ¢ tHenintarnall hdusingi 154 at3He sametrbte ad theahive sleeve

, i nb t he, c],i 50" " |
30 Saere e g et gl of 15 ol o 2D Foiloncffisir
rod Qbe ;strpvéqﬂéd dle'to ﬂTeO@btﬁsn@ direchtitlobihe fmstcthtewng and the

Pref erably teeth of the ¢

. li
secombinresd R 6F NaBSPE 050 Thorss tPeadSbel GaiFioR ARl 20" i
engﬁg&,}l1 with 'th&iﬁre%%ir ife F?r?é?é?'ﬁ g ‘élna es%QHé! ﬁlkftdrpﬂﬂ 201’eresQfotHlﬁ/e with

di ci nal product, or . hel i cal thread
respeeé talteaInitael hatising & vwlnl'e 'a done islialiedt er nal hel i cal
thread of the drive sleeve 30" have the sane | ead.
This allows the dose dial sleeve 70'" to advance al on
Thet it 40h keged tthibedhtetrad housiey 54, ik advampdiBangthe exerahthread

of theBuiote 2y hffie FnE R oring B YHEER o8 Oiheh g 1A Yialled
a quarfitpsf rhediciagl pmauwtaataequwdleat tootht lelivgrpblel vodume of the

cardhe 2ut A esies soser Bhersgtabhthe pechefings p4ef the
drivefsidee 3o’ SAQBdtéPﬁog@om’ie%i SNgRaRdoMd Ehirfadteoftthe @ad40Tcontacts a

the insert " and so the piston rod 20" does not move

radwi stap p@stbeatstﬁ@rf@moﬁjhetsaﬁgndqmw o theriinve seenssdl'i s
pre%ﬂinb%th y% g A theKﬁﬁ/%%léé?/etﬂ?fs I5&iA 'rot?@d!sfhﬂﬁer.
, 'S vance of the

; along the externa threa
drive sleeve 30" by the rotation of the drive sleeve

sl B ey 5 B B Y b B e

meé€hariidme allows the dosage to be corrected without dispense of medicinal product

from the cartridge. The dose dial grip 76’ is counter-rotated. This causes the system to
act in reverse. The torque transmitted through the clutch 60" causes the teeth at the
first end of the clutch 60 to ride over the teeth of the clicker 50" to create the clicks
corresponding to the dialled dose reduction.

When the desired dose has been dialled, the user may then dispense this dose by
depressing the button 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 158 of the
clutch 60", displacing the clutch 60" axially with respect to the dose dial grip 76"
This causes the dog teeth on the shoulder 158 of the clutch 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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cartridge, the nut 40" reaches a position where it
abuts the second flange 34" of the drive sleeve 30'. A
wo aoab44st op fornmed on the second surface of tPET/RP1005/009217
40' contacts a radial stop on the first surface of the
second flange 34" of the drive sleeve 30', preventing
both the nut 40" and the drive sleeve 30" from being
rotated further. Should a user inadvertently dial a
quantity greater than the desired dosage, the drive
mechani sm al |l ows the dosage to be corrected w t hout

to t@ose ggé?&fsdm%g'dagé dBi gﬂp% éﬁfg%édgi%térﬁ%éé e&@slea 70" are

'S CO er-ro I'S causes
nowsiyes enmotage ggmdedwby thechalieal thremdt thQpfdhe indeal howsing 154)-

t hrough the clutch 60"" causes the teeth at the first

end of the clutch 60"" to ride over the teeth of the
Thexidl keovehtEnt of heagtah 60t hdefoirns e spoingemgmber ofthe alithes 507

and gouplegdhe 9Hh LR TRk PRRIPURG AT (e RELoRS chioker 50

pre@ﬁh??&bﬂﬂa Fdﬂﬁld?\%hél‘é’beﬁr?eeri ”TH@ Qréﬂ/bhgcthé@ﬁvéfslééve 30 from
first end of the drive necha

sm s of th
rotagng with respechhing intesral heesing 15&@*\9@% Hds S Sl frae.io pve pally
of the clutch 60"", displacing the clutch
wME%@Hé&ﬁPg%Fﬁ Wth respect to the dose dial grip 76'.
This causes the dog teeth on the shoul der 158 of the

R e

assteigted ddserctbalateavetm”ttberomte info HHeamitanBbousifté'. ddsder this

dial gri ” d d 7
orogi ¢4t o e R oyt PRl Rl foyed i
the @frettih dfh&firseend of tendrivbTmgchahiem, axt sheyy aokerotatef The axial
the clutch 60"" deforns the spri.n

er of th
movTRIS H Ve M e S e RO ol 20 plo Ptate el the
thrddd8d ©pehnl n@@he ink&rt 4 be tHerlhyMoPddviahge Hd ﬁﬂé@éur@%o’t 22", This

preve tlngire ative rotation therebetween. Thi
apnbe@tame & fieevision.causingdbe neslicinaliedust 1 pa &XWPH%’ from the

car(rﬁ??l ﬁ’?netsgleﬁé% 486 H@Il\ﬁh@&‘Wh@E thedosd B%Pﬁlhp 76’ defurns to a

t 0 nove axi respect thereto.
posiRicaswhere itaipits the urmtatmbottamg #&n 82' thus causes the
dose dial grip 76' and the associ ated dose di al sl eeve
70'"" to rotate into the unitary housing 4'. Under this
Wh@h Qﬁésﬂuee Ishremolved ebnBMis buttbh 825 Ithe Beforhétidn afttietspeng member

ve 30' are ve xLal,l t he di ect ,
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20" to rotate though the threaded opening in the
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This applies force to the piston, causing the
medi ci nal product to be expelled fromthe cartridge.
The sel ected dose is delivered when the dose dial grip
76" returns to a position wl2re it abuts the unitary
housi ng 4'. Wen pressure is renoved fromthe button
82', the deformation of the spring nenber of the

CLAtMscker 50"" is used to urge the clutch 60"" back
along the drive sleeve 30" to recouple the dog teeth
on the shoul der 158 of the clutch 60"" with the dog
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mechani sm the dose dial nmechanism and optionally the
3. d1[hl'|e(‘:’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
cartridge, the drive mechanism, the dose dial mechanism, and optionally the drug
delivery mechanism or components thereof are pre-assembled or modular inserted
or introduced into the unitary housing.

4. The method of assembling a drug delivery device according to any of claims 1 to 3,
wherein the unitary housing is of pen-type or non-pen type shape.

5. The method of assembling a drug delivery device according to any of claims 1 to 4,
wherein the cartridge comprises a pharmaceutical formulation for subcutaneous or

intramuscular administration.

6. The method of assembling a drug delivery device according to any of claims 1 to 5,
- wherein the cartridge comprises insulin or a derivative or analogue thereof.
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drug delivery device according to any of clains 1 to
3, wherein the unitary housing is of pen-type or
non-pen type shape. 5. The nethod of assenbling a drug
del i very device according t@3any of clains 1 to 4,
wherein the cartridge conprises a pharmaceutica
formul ati on for subcutaneous or intranuscul ar
adm nistration. 6. The nethod of assenbling a drug
del i very device according to any of clains 1 to 5, .
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11. The drug delivery device according to any of claims 8 to 10 comprising insulin or a

derivative or analogue thereof.
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12. The drug delivery device according to of any of claims 8 to 10 comprising heparin

or a derivative or analogue thereof.



