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WD 2008/ 058666PCT/ EP2007/ 009674 | nprovenents in and
relating to drive nechanisns suitable for use in drug
- delivery devices The technical field of the invention
wo DosbSedr esent invention relates to drive nFﬁﬂiﬂkﬁﬂ%mW4
SUItag e for use in drug delivery devices, In
particul ar pen-type injectors, wherein a nunber of
pre-set doses of nedicinal product can be
adm nistered. In particular, the present invention’
relates to such drug delivery devices where a user
may activate the drug delivery device. 10 Description
improveghentelintang egfatinguich ddyeignerdianisans, sHéable der Hggdn drug delivery
appl i cati on where persons w thout formal nedica
training, i.e., patients, need to adm nister an
accurate and predefined dose of a 15 nedicina
rod , ch as heparin or insulin. In particular,
Thetec&wggﬁ%@@pﬁ@g: MRIYO8hpl i cation where nedicinal product
is adm ni stered on an irregul ar basis over a
short-termor |ong-term period. These circunstances .
The present ipvientipe relgtes gqgﬂveemﬁf@nf%ms grifgplgdps yepyn drug delivery

devicesd8Y/ éf ) u%@l r wgnitgﬁgeigiy rs NGB G€ nliHder P& HRDYEL doBes of

devices

tons to use in terns of the
medicinahpiquiuchtam heoddrhinisteradt 37 parigelast tedpregepl inventien relites to

suchcnlg S B St D5 Py oAb b Bl B advoe

unamnbi guous. Where the device is to be disposable
~rather than reusable, the device should be cheap to
Descriptigmof edatgd @Mand easy to di spose of (preferably being
suitable for recycling). To 25 neet these
requi rements the nunber of parts required to assenble
Such dtugedeliueirg alesicds theyenapiisation wharerpesbons péthophformal medical

.. device is,mde fr e t Y
waining 1, Sishut clen |8 T te! ogreRae ad, Feeid) dose of o
medicingl t;ﬁbmdth%uﬁﬁdé@aﬁeﬁdrial or i86ulD 96 PETIUIaR? suehctegicas have
. mechani smfor accuyate dispensi of pre-set .
applicatiTaNbPE BEUIahBECREAIT P FOS FhE e gver a short
term or[&?a@%wifer@[jpnger has a nunber of parallel racks on
Its internal surface each of which comes into

engagenent with a first tooth wheel as
These circumstances set a number of requirements for drug delivery devices of this

kind. The device must be robust in construction, yet easy to use in terms of the -
manipulation of the parts, understanding by a user of its operation and the delivery of
the required dose of medicament. Dose setting must be easy and unambiguous.
Where the device is to be disposable rather than reusable, 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 to assemble the device and the

number of material types the device is made from need to be kept fo a minimurn.
User operated drug delivery devices are well known within the medical field.
WO 0626754 A2 teaches a mechanism for accurate dispensing of pre-set quantities of

medicament from a syringe wherein a rotatable plunger has a number of parallel racks

on its internal surface each of which comes into engagement with a first tooth wheel as
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WD 2008/ 058666PCT/ EP2007/ 009674 2 the pl unger rotates
when a dose is set. The device has a second tooth
wheel that rotates with the first tooth mheel thus
driving a thrust rod into the syringe when_t

WO LW0PBBFEd dose is delivered. Wilst this de@?@@P”m”WMGM
provi des a useful enbodi nent for adm nistering a
pre-set dose the intuitiveness of setting a dose
remai ns unsol ved as 5SpartsZ2need to be rotated during
dose setting. An injection device is disclosed in WO
01/ 95959 Al having a gearbox in which a dose is set

the piuhMel’f ﬂité!eksnﬁhem dogess & kbndriedbete dad & becgedrtboth, whee! that
y which an injection buttoFEeIe tes &Jonwan en

rotatesdmth H@ §ist itorfR whellsthis KIVEIGHAPIUSHARY 18 PReSIEe when the

seiectegoﬁgséir?:g cﬁeﬂ gr aivRisth ehis EdewleS Brédde L@ LBbRAt&HbSNIment for
essing honme the injection button to its not

admln!siémgitaemfe,{ae;% idoserthe niLityeness of aetling & gess rereaing unsolved as

parts neaElo o SR AR LS o <ot g & dose

remai ns unsol ved as parts need to be rotated during

o e B T 08 U S R oo

is set %I@(ﬁt a@ogé%%M}%eHeﬂhﬁér%dQ&br &HPOE Erlby YHIMW an injection
racks, one'rack |ocated on a pusher rod and

button alaaaherfrom@n ‘angcelitbe syringe eadistange WomEsioEd 16 thensetdose and
t] an,

whorr L S 450 T RE 5P BE AL 5 e 960 B § s o

elevatedi ;msﬁraml wmsshwl demgagmmdés @i udefid andelmEnhfopladngtherlng a

and a second i n_meshed. engagenment W t K
pre-setaloss QEPVBAR S PGV HES SO S0 P BEraQ ERES as parts
need tAPP At aled I Lidh @o@e@ﬁﬁﬂ@ﬁ'ca| advant age. The first

pi nion and the second pinion are both independent

conmponents having a unidirectional coupling set

{ t i
A A e e e
implemieat/body B agjeznehselfpioiwndedr eonratieddbdwpanbying aicks, one rack

ocated S puanergpran ARt A TRTE RE mochani m |

Thls i's achieved by the introduction of a piston rod
rotating neans as_defiped by i.nstant 30i nven

In WO ﬁ@ﬁeﬁﬂé?’o a2 Wﬂ%@“ﬁﬁ&%ﬁ@iﬂgﬂéfﬂ%bawag@hg‘?aérﬁe is disclosed
whereih %Ydﬁe géév‘)&etfd&wgﬁ% oPhF¥EdRRichhR lﬁé&‘h@ﬁté}@%g@ﬁwén@wnhté Y&k of a

asy to use dose setting.
plunger and a second pinion in meshed engagement with a rack of a drive member of

the apparatus to provide the apparatus with a mechanical advantage. The first pinion

and the second pinion are both independent components having a unidirectional

coupling set between.

Surprisingly it was found that the drive mechanism according to instant invention
without having two pinions provides a valuable technical alternative for push-puli drive
mechanisms, wherein reduced force is needed to actuate the mechanism. This is
achieved by the introduction of a piston rod and rotating means as defined by instant
invention. Further the drive mechanism according to instant invention further provides

the advantage of intuitive and easy to use dose setting.



3 Description of the invention In one aspect of the
present invention, there is provided a drive
mechani smfor use in a drug delivery device is
provi ded conprising: a housing having a proxi mal and
a distal end; a drive nenber |located within the said
housi ng such that the said drive nenber is novable
longitudinally and is non-rotatable with respect to
the said housing; a piston r,od that is non-rotatable
with respect to the said holising and is adapted to
operate through the housing and transfer a force in
the longitudinal direction to the distal end of the
drug delivery device; a rotating nmeans rel easably
DescPpEs0&dhdvntdntloRe sai d piston rod and engaged to the
sai d drive menber and engaged to the said housing
wherein the rotating nmeans is selected fromthe group
In on@fas(:)b&t &fQhé Ipkdsknt lr&/eﬁhdﬁartﬂér@ ris P#o@fd@d tE':\""éx‘r'l\Fégm@l?H’Mm@‘ﬁ '?§r use in a
and ear, (ii) a carrier havi ng pawl arns and
drug de”V@W evw(eu$ pioviged @ompnasg,aﬂmwngdtaamga prokiradiandha distal end; a

t.ne sai.d.dri.ve nove r ox
crive [ ooy Bhea L b oS4 bl R P LG o Pl e g 6 movabe
|onguttre|aauy ArMie SiopireusialR) With WisbBctte §Resdid heudime aSadtén rod that is non-
ston rod; b) when the said drive nenber noves

rotataijes Wi |r95pleﬁfet05taﬁoeardoh%tﬁ'rmgamﬁé§n%dw¢e@ eResatg|thipugh the housing
t t d I

and tr%b%hg%dﬁin gﬂ@loﬁﬁlt@dn‘?&\l %iirgéhro@ggtﬁr?bd\%l I(rjr%rtljtd? g?e {irﬁé%gll\%?gde\nce

a rotafipg means rﬁleﬁsablmwamed wittetteiseid pisten sl ahderigagedrbntbe rsaid drive

membet 2R rén@é’gié%tte st ehguéﬁ\gﬁ%r%gftﬂ? LJ{& Mgar‘}qy%é!@&ed 53m the

anot her eferre e nec
groupadf () rﬁ%f!@nfi) 2 GEIGT Plote haningspaw mstand a gefri ) a carrier plate having

pawl M‘s 574 &kl qiii (ngérea%g&?ﬂ { Ql’ééfrlé‘&%%gqn R4S r\ﬁhel'l {he3said drive

further preferred enbo rive
member Mmayes HrexXimayesith spedido thr said higusieaihe said rpotatingr means moves

proan@yZJQﬁ)ﬁ/eQ ﬁﬂﬁgyaﬁpﬁggﬁ /r<9c9 %@Meﬁth’erbaﬂf‘&ﬁ\}é%e%%rt MBles distally

preferred embodi nent. of the drive mechanism o
the Sq'%gqt%\tmg MeREDPRE distalledisriacng He sRid niston red dowards e distal end

of theldadicand the gear acts through the axle of the said
gear. In yet another further preferred enbodi nent

of the drive nmechanismof instant 5 i nvention the

In a ﬁ%ﬁﬁrreldselﬁﬁédiﬁﬁﬁﬁ of ehedarigd GRtBEnidnt B st knJeRtar 98k QBid drive
and a rack | ocated on the housing.

the drive er
membep s 1] Pﬁ@e WD BEPRENP thi S3ithBONYe mechani sm of
instant invention the rotating means is a lever. 10
In yet another enbodi nent of the drive nmechani sm of
In anothgs peaigrrechenabrdimant 4idhe diiver naghanisamsf ingtaat ipyantien the said piston

rod is hdh- ae%taaewm&eaecaxgegggfa%uaﬂgt he drive mechani sm of

nstant 1 nvent rotatlng 15 neans is a |lever
assenbly. :

In a further preferred embodiment of the drive mechanism of instant invention the rotating

means is a gear.

In yet a further preferred embodiment of the drive mechanism of instant invention the gear is

free to translate relative to the said piston rod.
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The invention further relates to a drive nechani sm
for a drug delivery device with a | ever assenbly
whi ch conprises a |lever which is designed to pivot
pect to a carrier around a rotatio
Woﬁﬁkﬂéégfler I's novable in a proximal dlrecgégﬁ% %ﬂWM4
20 respect to the piston rod. The |ever is provided
with a first pivot and a sgcond pivot. The first
pivot interacts with the housing and the second pivot
interacts with the drive nenber such that the |ever
pi vot ed when the drive nenber is noved axi al

in anotmef ﬁmfsrm,fefentee embogient 1f . therrekivai meehaisy einglash invention

f I ' i
o end bRk BoLR0A 2 B bl B B B RREARSA WP e
gear. rotational aX| s of the | ever 25and the first pivot

in yot afisiney. Tithorpreferfed PRGRN! U2 P dhheemesngrn 4 instant

:nventtdrﬁtﬁe@éa&ﬁé desigaBd it® Besdﬁ@bbeﬂﬁ\ﬁﬂh & rgdkngbsted Qetherdrive member
mul ti-dose or pre-set dose or pre-defined, disposable

and a ragk logatpdeRbing NFING desi gned to di spense a user

sel ectabl e or pre-defined dose of a nedicina

product, preferably 30 nultiple pre-defined doses,
In a furtheg embaeglirhént, of ghevtive nmcheniss) of wstandirnyeolien theeiotdting means
eparins, and their anal ogues and/or derivatives etc.
aki device may be of any shape, e.g. conpact or
pen type. Dose delivery may be provided through a

{,1 ni c 2008/ 058666PCT/ EP2007/ 009674 5

In yet fB?B ‘?roﬁ&%PQ ime(HuR ol JachpRism gt inAtanfelaMamficinth rotating
means & #peskener gy drive mechanism such as a spring, etc.

Dose sel ection may be provided through a manua

mechani smor el ectronic nmechanism Additionally, said

[

In yet adﬁyih%&%@?‘%ﬂgﬁ‘?‘%?gg g’r?E? Hgg@gﬂ%%aglgﬁ%%go%staﬁt @93@ SN the rotating
means Isewv lelver astambliFurt hernore, the 5 said deV| ce may

conprise a needle or may be needle-free. In

particular, the term"drug delivery device" shal

The invéRaon dudhseREASS & eeeﬁween%ﬁeﬁ;sﬁerbrtmwgaén@y device with a
provi di ng nultlp pre-defined doses having

lever a?rﬁ@@ﬁtalmwm SRENPRERRIA leveis whigl) isvdasionasotodeiyet with respect to a

carrier SRIGEL é%tﬂﬁﬁ&@ﬁ%@ m?hf; ggr IS nfiSabRneda Lﬁ[)ﬁ*f’f‘?aff dMction with
persons w t hout fornma cal trarning such as

respect;iatthe rriston Ppef Ehalidyer is ipeoddedd) vl & Vi Htw;mmai secohd pivot.

he fist et G e Bfe RSl T BrP Rl ae P foine arve

membeh@ush mlgat(thﬁﬁe{rbrl‘lﬂtﬁvmd whebgotdhe dnv§ hﬁimbér I mbléE aixRly with
i nner body")

respect ol PELINGNERS Hislanconb BRI s TKpBAL a5 ok thpdever and the
second 'PYGENE rHlffé}fentsfh%‘h' tfh'eC EféﬁE?r)@'%ﬁveeWﬁmé“FBﬂ%ﬁcﬂ%l B Bthe lever

esigned to enab e sa correct
and the first pivot which results in a mechanical advantage different than 2:1..

is alev

The term "drug delivery device” according to instant invention shall mean a single-dose
or multi-dose or pre-set dose or pre-defined, disposable or re-useable device designed
to dispense a user selectable or pre-defined dose of a medicinal product, preferably
muiltiple pre-defined doses, e.g. insulin, growth hormones, low molecular weight
heparins, and their analogues and/or derivatives etc. Said device may be of any

shape, e.g. compact or pen-type. Dose delivery may be provided through a mechanical
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15 confortable handling of the drug delivery device
or any of its nechanism Usually, it is designed to
house, fix, protect, guide, and/or engage with any of
iLnner conponents of the drug delivery device
‘Voéggﬁgﬁaihe drive mechanism cartridge, pl ufG&rEr2007/009674
piston rod) by limting the exposure to contam nants,
such as liquid, dust, dirt_etc. In general, the
housi ng may be unitary or a mul ti part conponent of
tubul ar or non-tubul ar shape. 20 Usually, the
exterior housing serves to house a cartridge from
(optionaiyi mlanaal) urteectdtalddiesmethanismddrestnsd premdyodriveapebanism,
di spensed, In a re.specific embodi.ment .of instant .
such a5 AR Po RLc- RS SeRTBFIBF TRYLE RGVIE0 Paalcn i Jrechanism
or elecPbiE Fhédhanm NRAHBNAIEOSAIdSIORS ABgIREkih CobthorRutd edsigned
an axial stop provided an %Qe drive nmenber._ 25

by axi a p. The

to mo”‘lt%frﬁh)‘swcg%dﬁoﬁ%‘é’@ﬁ&i”-ﬁ@ as PloogleRese Iavels: etm Fawhemore, the
_ L . » . ]

s oA k3Dl ERIb Pl UL CHLADIEL, by s e o
deliveryddevice, sbalj. meagpé i diepoaabiee@egdlgrbm_glheanﬁm ldevice providing
muItipIef @E&%ﬁgﬁée%;gﬂ%%%ﬁv@% wcﬂwcglt SB(IJ %gr'lunaq @gsensgltl]v%gy and dose
selectictORBLASREHE PWRIJHPROAFHGNAETat et by peedung wWithauttbamal medical
. dru% del i very de ice,dgr%{ergbl froman actuation . -
training RuigH &StRALEALS- Fire ly.de drg delyesy deYied 'ewdagimigrer-type.

the drive menber is further rel easably engaged with

the piston rod. The drive nember rm‘Y be of unitary or
The termufhaysing’ assastingdeiiasianbinhentian ghall preferghhl grean any exterior

. " acceordj ot @y t 4 on. shall . . 0
rousing 19985 o AS687 SR8 o 14FL P RE R oy, “mer boay')
having neamidirestionsl deldl ceoupling | 1 pealehorprokiarnsd | movemeof of specific

force_or vement in one direcgtion only,, preferabl
compongis g g SBUREE. M ReordRoSed: &R SE HitBoraleg Cosect, and
comfortaBRt HdIhg B éd afudg BaiivenBaicéd of anpenasimadapises Usually, itis
. to operate through/w thin the housing, designed to
dessgnqdr‘r@_rmh@@eﬁmraiecgmrﬁnd{crrr&swgﬁfew'wﬁw ¢hbedangy components
[ ;e r :
o tho g ARy RSP 1 BEAIL LSRN FRARE fifon o)
by limitiag thajespbalyeciopradaminangaisiichiast lowid, atistredirtdc. In general, the

. flexiple or not. |1t be a sinple.ro a
housing Ogy_ B& WA O R F%@%i%@?"&%?g&?b"ﬂéWF fogaypular shape.
Usuallys Yisd efteridfF Hdigirld kervedh® heuss ancarditigeshaml whivht Befumber of

nmean a conponent having 15 a circular or non-circular

dosescﬁ,a@g@ig@@{ PERiUCE YRy %P%Q: of any suitable .
In a m(gfgt %j;éc?dc_ msaeinbé/nta?fgﬁgt%ﬂﬂ iﬁéh{i&ﬁqhé%ﬁeﬁ?ﬁﬁ%uw isTBYovided

. ] unltary or multipart construction.
with a phadldyr efd merodimelese sthes Fidapted todec abpiieddyy an axial stop

. ri X e nore sets of longitudinally spaced
mnvmeéﬁggﬁéﬁ@&gsn?ﬂgéHtations. 20 The term "rotating
means" according to instant invention shall nean any

rotating conponent that trapsfers, force and/or
The  tefigy crRsidesr gingr 1< dNrgRbdRVEBioph enpll spafficklatly mean the

interlockiRY &W—emege i@ﬁmtp%Héﬁt%hif%@%‘ri%irﬁéoﬂ‘éﬁ@%ﬁ‘ldﬁ)’g delivery device,

per'son skille e art and may be of unitary or ~
e.g. a poling.pHiread.onstingehedrieethn canngcdiper peefeeiiy dhaenterdesing of

meshe&%te?\i[rjgg?rﬁg&qgmgay be a gear conponent, nore

pre a spur gear. In another preferred

The term “drive member” according io instant invention shall mean any component

adapted to operate through/within the housing, designed to translate axial movement
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25 enbodi nent the rotating neans nmay be a lever. In
yet another preferred enbodi nent the rotating neans
may be a pulley. In yet a further preferred

enbodi nent the rotating neans may be a | eve
WO Z0885p16y. The term "gear" according to |ns¥’%ﬁ{3m“"7’009674
i nvention shall nean a toothed wheel used in 30

conjunction with a rack and/or another gear,

preferably a rack, to trandnmit force and/or notion.

In a preferred enbodi nent the gear nay be a spur

gear. In yet another preferred enbodi nent the term
through/ @GR " theedng delgesy dehiee| pr&fambe;d froitt Binnactuston ineeans to the

VIO 2008/ 058666P P2007/ 009674 7. The | eve
piston radc iy @ipFefefred Oéﬁr'er‘h Ve MREf | Sr@&ﬁireéFﬁ}eB%%ﬂ‘H engaged
with thiﬁgi/%gf}eet TR: YRVE FhedBHmay bllof ﬁHR@rS/%rtrﬁtﬂﬂﬁéﬂ Eohgrifesion.

notion. In a preferred enbodi nent the ful crum
point is |ocated on the housing and load is applied

thio f
e oAk ool TREBRlon To AR [REABSEHA BSRRAS moan
that tw@omapm&aﬁtstdﬂatstairu\mecmsﬁntora:lelv;perﬂrexmmaﬁ Ifqr tnmgiation of force
respect to.the on r.od ose setting and
or movgmght 'H&“@?"@&E‘é’ﬁf’l‘é{r Png%mQ yaq!qr&p%véj%;p]er}sgs pect to the
pi ston rod during dose delivery. The term "pulley"

- according to instant invention_ shall mean any wheel
The teran®igen ked’t acoordivgie esiant inyention shall asr & ePrmpapaitiadapted

to opeéélj’[hcg}r%ﬂgﬁmthmmthgn oheﬁn@ P§ é‘{gﬁé@ e TRRLIHE NExibl emovement

conprises a a nore
througm»rnﬂim e drugndediste ryedievite) q)rb”elrablxofrotrhﬂaerdﬂvleeyeMer to the piston,

ache o.t he h and the drjve .and.th
for the GhRecH d e asanBey g ERCbleToREEL S8 8T fod may
be flexibleEobgbt {tQﬁ\a%hbe- 88lirhpe. rodn aylebd aomivied rqukedsd pirdon system, a
embodi ment t he wheel of the pul Ile% is rel easably

worm geRgRRWPE IEUIKE- bhe (Btand@d” S8 kitshes FiRen & gemPonent having
a circuldS SN Yirc ASCAHLEL BEclidh. 'Ipﬁta?'ye ABYE R LAY sBi@bik ABRAal known

any corrponent consi st ng of | ever and a carrier
by a pefeeh gidiedtio theamdrand frayclee aﬂﬁdmﬁﬁr)hr@f imatiparh€opetygtion. In a

preferre&%leﬂﬁ%ﬁp A q“%% %ﬁ%ﬂoﬁﬁt ﬁ@@Ph %’sre % "sgrnee}S IBE'An ?r}ngrréy sets of

longitudim@iBEpaicee fis and/@rnindmastidrac m teeth. In a preferred
enbodi ment a rack is located in the housing and a
further rack is located in the drive nenber. In a

The terfn'a”‘ﬁ'&ﬁfrng?rrﬁéﬁfs"' esecRiiag | e Hsta SindsHod shat ined IRy rotating
referab one, of the racks |ocated on the housin

compormntéhatttr@sérrrs\f@rqeeaﬁr&@r mevemert fipe hediie pridesde the piston
rod. it rﬁﬁg/b%rmgaé( JPLAy S0t R5teMal Rndih By dTPERORKliIRAAR e art and

may be of unitary or multipart construction. In a preferred embodiment the rotating
means may be a gear component, more preferably a spur gear. In another preferred
embodiment the rotating meens may be a lever. In yet another preferred embodiment
the rotating means may be a pulley. In yet a further preferred embodiment the rotating

means may be a lever assembly.

The term “gear” according to instant invention shall mean a toothed wheel used in
conjunction with a rack and/or another gear, preferably a rack, to transmit force and/or
motion. In a preferred embodiment the gear may be a spur gear. In yet another

preferred embodiment the term “gear” means a gear wheel mounted within a carrier.
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25 The term "graphical status indicator" according to
instant invention shall preferably nmean any markings,
synbols nunerals, etc., e.g. printed on the externa
WO (B/a%e of a conponent of t he device, for exawg
A¥PYEY eeve or an odometer or a dose dial PS5 y@”“@ﬁ”
the like, preferably the drive sleeve, for indicating
to the user when the 30 device has been activated
and/or is in operation andfor direction of operation
and/ or a dose of nedi canent has been delivered. WO
2008/ 058666PCT/ EP2007/ 009674 8 The "di stal end" of
the device or a conponent of the device shall nean

The tet he"kg\p% @\é@onﬁ ing %@rhlgs § \it'%%gltppng Igé,lls g}e%hgggergedagﬁ cormponent
pwotedaammmmqé trtahgnﬁerwm:ﬁiat hqoﬁemnntdw@reembd 5m\bbti ient the

is furthest awa fromthe i spensi n
fulcrumgeeintis logated of) 3 'érﬁpﬁ%ﬁ‘gg?f?}'a'ﬁ tfpﬁ 8Uivggaember.

in yet a"i‘tﬁtr?e?ﬁﬁgf‘élr&édfé?ﬁ ddb‘?r%ehf‘th% t@FMglé%%P's\Fﬁfl)‘né’@rV A%Fbeam component
onpri si ng I ve mechani sm according to 1nstant
that mqvae @ssemallymomﬂy withaepeest tofthe histqsr edairingriase saifing and
V.
et e HE Syt L B B ARPRLSL bfe Hoiey.
i nventi on. A fourth aspect of the present

| i nventign ovi des a ne f assenbling a dru
The tegg)’ Pv@m TS éBn‘ﬁF’i @V% tonceAl Brea: 80y ity andlor belt
compor‘igrit\{ﬁat%@!Eéﬁhé&"t&ﬁaﬁ%ﬁ%@@@dﬁléﬁ(ﬁ@ﬁ&{ G BPréfericdsd bbdiment
i nvention aspect of instant invention is the
the pullgg €ogipriged mghwlansdebeg}t e @ pereaprederirchgmbedirpitdhe belt of the
[ n [
puey SMER AT 1ASPETSM e 50 6L BRI of e putey
engagetewith hel pistorn rod wslettsd dmaltet)f: the quitipy. &1 rygt aarmoﬂuﬁrl peeferred

embodlmﬁﬁ%ﬁ)w\% Iotaﬁlhg ﬁhﬁ%ﬂ%&g I rn%%ﬁgripﬂﬁéﬁ &on rod.

hepar| n, the| r anal ogues and their derivatives. Brief

rlptlon of the Draw ngs
The term Eever assembly” according to lnstant invention shall mean any component

" consisting of a lever and a carrier designed fo transmit force and/or motion.

The term “rack” according to instant invention shall mean any component having a
linear array of ribs andfor indentations and/or gear-form teeth. In a preferred
embodiment a rack is located in the housing and a further rack is located in the drive
member. In a further preferred embodiment one and/or both, more preferably one, of
the racks located on the housing or on the drive member is flexible and/or pivoted

and/or movable in one or more axis, more preferably one.

The term “graphical status indicator” according to instant invention shall preferably
mean any markings, symbols, numerals, etc., e.g. printed on the external surface of a
component of the device, for example the drive sleeve or an odometer or a dose dial
sleeve, or the like, preferably the drive sleeve, for indicating to the user when the
device has been activated and/or is in operation and/or direction of operation and/or a

dose of medicament has been delivered.
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Wthout any limtation, the instant invention will be
explained in greater detail belowin 25 connection
with a preferred enbodi nent and with reference to the
NS in which: Figure 1 shows a sectio ' f
Wogoyo?/i%rgg% enbodi nent of the drug delivery de@?é@ﬁ@wm%n
accordance with the present invention in a first,
cartridge full, position; Eigure 1A shows a further
sectional view of a first énbodi nent of the drug
del i very 30device in accordance with the present
Jdpyentjop.in a.first, cartrid full, pasition; .
The “digla) 6pd" 61 e HRYice Qe ePBIPaNeD} dingileyiod sl mRBbdharend. which
is close@t td 1R @EPhsiR] EN@BYHRYdG&. i N accordance with the
present invention in a second, first dose set,
position; W) 2008/ 058666PCT/ EP2007/ 009674 9 Figure 3
« ECet i - V] 0 i [t i ent. of t
The AR S U5 0 Rick B a Coti t P BRCTdf e enct
which is hurtheist away froen thel didperddimgiend o theddsfiensed, positi on;
Figure 4 shows a sectional view of a second
enbodi ment of the drug delivery device in accordance
A secondl R pbBEoheBAN inveRUBAHrONdes) af ddsbibly fRTidel HAE drug defivery
. full, position, 5 Figure 5 shows a sectional view ogf
device goraREYRE taBOE Meshagism accaiding todstardigvendience in
accordance with the present invention in a second,
first dose set, position; Figure 6 shows a secti onal
A third espertaf§ the phegedt énteotiompnovidés bhirug detiverg| devéeycomprising the

arive mpifarfSmal (5% AR Fctbidhag BT BREFEFYBPSY shove o
sectional view of a third enbodi nent of the drug

delivery device in 10accordance with the present
A fourth RRpRCE Gh the PEESRINIRYENYAN SFO\RSe aseiethqsh of Eseambling a drug
delivery HOUEE BriiRiR eSS i&:ﬁov?ﬂli a%rivd

r?(gn‘oopli nerqtﬁﬂo?ﬁ‘_jt he dng eli ver%/ devi cfé‘%}éﬁé@g?o?ﬁgﬂcaessemmy

according toninskant rvesdion. i nvention in a first, cartridge

full, position; Figure 9 shows a further sectional

view of a fourth enbodi nent of the drug delivery
A fifth alpdot efiinstasicovdaiime isvtid usbeofps esen delivetgndévide BBedrding to
. first, cafr_trid e full, posi_tjop; . .
instant " invention for dtsgensmg a ‘medicinal product preferably dispensing a
pharmaceutical formulation (e.g. solution, suspension etc.) comprising an active
compound selected from the group consisting of insulin, growth hormone, low
molecular weight heparin, their analogues and their derivatives.

Brief Description of the Drawings:

Without any limitation, the instant invention will be explained in greater detail below in

connection with a preferred embodiment and with reference to the drawings in which:

Figure 1 shows a sectional view of a first embodiment of the drug delivery device in
accordance with the present invention in a first, cartridge full, position;

Figure 1A shows a further sectional view of a first embodiment of the drug delivery
device in accordance with the present invention in a first, cartridge full, position;

Figure 2 shows a sectional view of a first embodiment of the drug defivery device in

accordance with the present invention in a second, first dose set, position;
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15Fi gure 10 shows a sectional view of a fourth

enbodi nent of the drug delivery device in accordance

with the present invention in a second, first dose

set E05|t|on Figure 11 shows a sectlonal vi ew of a

WO £33 %nhodi ment of the drug delivery devi BET/ER2007/009674

accordance with the present invention in a first,

cartridge full, position; Figure 12 shows a sectiona

view of a fifth enbodi nent¥of the drug delivery

device in 20accordance with the present i nvention in

a second, first dose set, position. res 13 to 15
Figure 3refions 8.sectionllview ok st raodipihet thenbog deitesy dévice in

accordeﬂéwcc%r\b:!ﬁt@?@@?ﬁﬁmérﬂﬁ)ne}n dr gy gﬂdi UeLd d%?)%'ngg% positions,

resent i nvehtion co
Figure rashewblaysec%me!tmw eflaBesond mtimhménﬂ dfeth&ninaglteipeig device in

Exa Q08/ 058666P EP20 9674 10 The
accord%;‘rﬁfamwwe dOyeRIopy @ JCT P?é%‘gg aPP$iieRye
Figure % 8haw8iadbchohal ieds of Q%@cémﬂr@h{bo(dﬁﬁéﬁr df3he dRYHEEINGry device in
part 23; The proximal end of the cartridge Tetaining

accordgnserwiiphedaSeaTandoRIin é‘rﬁ?c@fﬂ_ﬂtﬁf'ét FrRAnseiop@iiieg; ( 3)
Figure §/sRoR8 & SELidrADGIPET Bt AR LritclibhCof T %ﬂ&rubfhge[ %ntyodevice in

per son s e art | us
accordaembordtm’éntprewrﬁ smwmttmndga firstt aanyidpe ﬁ'xpamsnt@cﬁj

dvmthnthed |nhou
Figure P3FEWEa Sehiton) Ve A (e PR e ot hR e 8y doves
accord&ﬂ@&@ﬁﬂﬂtﬂwe@:rﬁ%t@rhmhoﬁrrOﬁlséboﬁ@yﬁrﬁﬁjdgesﬂﬁrﬁ@ﬁ:drﬁ
rovided in the cartridge retaining part

2)
Figure %ﬁ@%ﬁ 3 spctipgaldewioh edforrhiareberisentaf tfenéruefdethﬁery device in
accorda‘?’l@étv!hihdﬁ@ cgfré@ent’ﬁﬁ e%ﬁBH?rFE %39? 1’uﬁ tgfh'sabl y
ta e

retal ned over the dis t e car
Figure 9 shawsi anurthed sezlionafndew exfow &bréh embo(iﬂ@e}ntrmythbe:lmg delivery

oo 5 BRHCE YRS g U RS R IR

Figure tdﬁﬁwm tirsiedgEnd| 4!)ew:aﬁa Feurit emeddiniere ofl tisd @dugedulivefy device in
in the illustrated

t he rldge retal art éﬁ
acccrdaéaﬁsaﬂ A" ?’E’é‘tﬂ?"@\? iSeReRe. dirstidaser st P egi on
Figure (ﬁ%h@\% 'a%lﬁﬂoﬁ@lrwé\b%faé fiae B%Hduﬁén Hbtcﬁ'ﬂggjep%% device in

asse to enabl e nedi canent to spens
accordappe \r@tgy%pm@@er(tmventlon in a first, cartndge full, position;

Figure 12 shows a sectional view of a fifth embodiment of the drug delivery device in
accordance with the present invention in a secand, first dose set, position.

Figures 13 to 15 show a sectional view of three further embodiments of a drive
mechanism for a drug delivery device accofding'to the present invention comprising a

lever assembly.
Detailed Description of the Embodiments:
Example 1

Referring first fo Figures 1 to 3, there is shown a drug delivery device in accordance

with the present invention.
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20In the illustrated enbodi nent, the main housing

part (3) is provided with an internal housing (7).

The internal housing (7) is secured agai nst

rotational and/or axial novement with respect to the

WO B I%R%usi ng part (3). The internal housi nﬁcf@f’m OO 674

provided with a rack (8) extending along the nmain

axis of the internal housing (7). Alternatively, the

internal housing (7) may H8 formed i ntegrally with

the nmain housing 25 part (3). Additionally, the

internal housing (7) is provided with a plurality of
The drggudiﬁawélt}fgde\(m@t(ﬂ;lwmp)nsaaob gaviridge aetaitingt pathdidh)and a main

e PGl oA BB G50 S EBE Bl ) o o

distal eﬁé df |t1|1élﬁtaf @h@dsmﬁ\ (B; steosedupdd (dgbthextye ardy Bgitatie ongdns known
hous;

t, of dent
to the %sgm,@lkﬂigﬁdmyeéq éﬂ&Fﬁd"q%r@é@(f @maq%glrﬁ?m;{t]%egaﬁndge retaining
second
part (2)2%%3%'{}@ Mﬁgm g"%?%%t%i EE@)&C ?)??ggg] i:icﬂg%gfg}%l ﬁ?l Iy al ong
internal surfaces of the piston rod (10). The first

A cartilf (o AR oSBT bLAaibed Ebshifnl gttt dopensed

is prov;déga@@lﬁie Whtthddged ectpiig paAN@).0A gisteni(6) &r redbinbdus Itlnrg proximal
vent nmovenent of the piston rod (10) in the

end Ofté? BEZ‘?rectl on during setting of the device. A

bearing surface (12) located at the distal end of the

piston rod (10) is disposed to abut the proximal face
A remayebteneapi @Roris (Bjeasphivt FRiainedusyerathad d@?@oéﬂ‘ﬁéﬁt thengartridge

retainin {8t (e o RGl RS 23R b OBl fbadeg vt opgy o more

windowi spertisesthirabibly venictathe posgitian of 18¢ pistom$blwitinig thé cartridge (4)
carrier (28) and a gear wheel (27), free to rotate

can be jiewsdn the carrier (28), is located within a channel
within the pi ston rod (10). Pawl arns (29) Iocated on
the carrier (28) are releasably engaged with t

The d'%‘@'c@ﬁ@l fetheotartiitgen relainig paot {a)lbn i t!mtféﬁeéit 6Wbpetﬂnent is
prowdeg]\p&h g@taQWeaﬁégBreé%% det KPP HRE didBhmRhE )of a suitable

to transmt~for e piston rod (10
needle alamrdb!srﬁalenableenedloameut tmtge dusppemfﬁamhe @aarlﬂ@ﬁv(4)
rel ati ve novenent between the gear (13) and the
piston rod (10) in the proximal direction during
In the H@ttdted. enTHitﬁjim@ﬁt hhefmaiheh@eng waaeB) (2 pjovided with an internal

per manent | aged, wit thetebeHw of . the rackga) ?f .
housing Hg)- APer AR lh@vﬁgglg( ). is eRUERY Agaifshoietatepa) @ndlor axial

movem??ﬂ )‘%\ﬂﬁi\s r@DREE 14 hﬁep&n‘éhp'ﬂob%&]( B - (STh?herhté@néleﬁ@%ﬁng (7) is

onprises a rack part and” an activation
providegawtth (al 6ck (ﬁaeexta@qtlngaawng 1!5? ragifl atie chdhe vater hawsing (7).
f [ I
Atternafyfdl), ReJoRE 1Sl 64 (HlaP bBRbRhO) BBy Wittt ALl ABR! nousing
part (3X hejd&bn\aﬂ?y,rtha‘rbmerr(al%un’mg (@& i= provideatr with a plurahty of guide lugs
(not shown) and pawl means (not shown). The pawl means may be an integrated part

of the internal houéing (7) or may be a separate component as illustrated.

A piston rod (10) extending through the main housing (3) has a first set of indentations
(not shown) extending longitudinally along external surfaces of the piston rod (10). A
second set of indentations {11) extend longitudinally along internal surfaces of the

piston rod (10). The first set of indentations of the piston rod (10} extend through and
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20conponent consisting of an integrated rack part
(15) and activation part (16). The rack part (15) is
provided with a rack (17) extending along the rrai n
axis of the rack part (15). The teeth of the rac
WO 29586 t he rack part (15) are permanent!y? ﬁﬁ%’@gﬁ“‘}%”

with the teeth of the gear wheel (27). 25 The drive
menber (14) has a plurality of guide slots (not
shown) in which the guidetugs (not shown) of the
internal housing (7) are |ocated. These guide slots
define the extent of perm ssible axial novenent of

are enddyedduitly theTpalbemeahd)of whe intemapbotsing (Yh’@ hrayenhgovement of

art (3). .In i| a nbod e i de .
the pisroios 0103 g dheva R HTA 308 AL AL 107 HEHES. A bearing
surfacedg'z\j%ém@@% thé AistaPbAd iof 8hé Qidthe reRi (Mo aLdispBsedté abut the

WD 2008/ 058666PCT/ EP2007/ 009674 12 The

pr0x1maéa¢evaﬁ therpistan I(SI 1@}hq;|flu$tra§e@ empediraamidhe dqr;gltuﬁ i@l gpacing of
the fi rstpSFSf){a lnde}étacﬁo Lol tRYE sétjcmnc%?l@?t%ng' (9 :Q%s@@nﬁ:ﬂ!g%quaf.

CRcPéase iRt ultiveness of {he operation
the device, the main housing part (3) may 5

 soar SRDL DS PLEYLIHE MAD e MG POSTAALE LAARNAINY o

carrier @bs)ves IRERed Witk a eRdnrlg withiveke Ren arbuomocpf thre arms (29)
delivery device in accordance with the

Iocatedqu sasrien(28) aneielsasaidy ergpersl with the S§%‘P"%S%"o%fe’“§e“ta“°“3
(11) of%qg)m&ﬁ;h%dt@% ) 9The |fa€%ﬁ%3g©é®f A 6a‘i'ﬁerdtzafearaea@ﬁ<jned to

e user‘then pulls th rive nmenber in a
transmlpfarm b khed pisteat foin( 1@ty thier distat ﬂieeq’mmﬂumgsiuﬁ@em and to allow

ctaneFbubBE58 B W 5 5 A8 BBl P PAH B o

d.rect:oﬁlcﬁ)nr@ag@taﬁ tiRe gedth vhee! gé&TWhea (23) atre mmanemuy engaged
virtue, of t e en ment of the teeth
with th%ifeeifh@f@@arm%@é?fﬂcw)ter&ﬁ 'P‘P{Lé‘i"géb& (13) with the
teeth of the rack (17) of the rack part (15) and t he
teeth of the rack (8) of the internal housugg
A drivet imamben (td) exiendeaabqul 3fei pistonerqgst ¢x@ el neyi 'é@t”'@Wbef (14)

20 Th f
comprissh 2 iR gprby1 et 8 pleBbR(RT) Oty TREFRK RS (19) and the
activatibnt garo gl ehausi t@:l.(ré‘d foi bhcta dthersto peeverft rolatiortaht drolier axial
th t (10) . t he .d 14 .
o SR Rb ! R i LS FEr BTy o a v
comporlé’érﬁgc%ﬂsfsﬁﬂg 61 an ’:ntb@%tétﬁl/ﬂckq:faﬂfo‘ﬁ 62d BEtNISNGRITT (16)).

are displaced inwardly by interaction with the
second set of indentations (11) of the piston rod

The ra&&%rt (%%) is provided with a rack (17) extending along the main axis of the
rack part {15). The teeth of the rack (17) of the rack part (15) are permanently engaged
with the teeth of the gear wheel (27).

The drive member (14) has a plurality of guide slots (not shown) in which the guide
lugs (not shown) of the internal housing (7) are located. These guide slots define the
extent of permissible axial movement of the drive member (14) with respect to the
housing part (3). In the illustrated embodiment the guide slots also prevent rotational

movement of the drive member (14) relative to the main housing part (3).
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The proximal travel of the drive nmenber (14) is
limted by the guide slots of the rack part (15). At
the end of the travel of the drive nenber (14), t he
awl_arms (29) of the carrier (28) engage w th
Wogog%)ssg@queml al indentation of the second EETEB%00%009674
i ndentations (11) of the piston rod (10) as indicated
in Figure 2. The action of the pawl 30 arnms (29) of
the carrier (28) positivel engaging the second set
of indentations (11) of the piston rod (10) creates
an audi ble and tactile feedback to the user to
The actividionapart { Téjtoftthe diveaenbabebded) lsat a pherdiityi afrgrid syrfaces (18)
vi sual feed k regardi ng dose setting may WO
a”da%@%‘@sféé%z@%/ EP2007/ 009674 13 optional |y be
i ndi cated by a graphi caI st at us indicator provided on
the drive nenber (14), can be viewed through ar%
To incregnd @ﬁatlvamsmﬁﬁbﬂa@per@tl@n |qf1 ﬂt%éBWﬁ? @& euain H@Uﬁmpar‘f (3) may
(3) d : u
optionafi’)bo "pEed Wi ® Ruhagy  3B0NER! ol AICHTRHApER status
indicatdrd pyovided battm:tiln\xmmemquﬁ-ﬂ) @aa})eoﬂewma drive nmenber
(14). By this action the drive nmenber (14) and the
rack part (15) are noved axially in the distal
OperatiBh'c?¢he ARid @IRehYEevite iMmacdtrdadeonih tee paséniiByentis will now
the teeth of the gear wheel (27) of the gear (13) are
be des@igslged with the teeth of the rack (17) of the rack
part (15) and the teeth of 10 the rack (8) of the
internal housing (7), the gear wheel (27) of the gear
To set eltﬂjsel 3 usaugens the gop susaeses! (hval the drive roprmbar (14). The user

then pL{I’I Ct %glrtagu?)gn?ﬁc)gﬁ thﬁq)%ﬁQL% Vfc%léplrm"%)zg?m t{ﬁ%l rhgm' Rousing

part (3)Ctﬁérrdb?rmt6\ﬂﬁg thef raich aged6) (nld praximealedigaged. with the
second set of indentations (11) of the piston rod
(10), the piston rod (10) is caused to nove
The prd%ﬂ'ﬂ!i friedbRaht ¥ the rkbe pgi’ts(ﬁ Qgcﬂ_lsf&%é %a%@ef@@@@‘i‘otate and
to the internal housin The distal axia
move prexiewin by ofrtuenef tbesﬁrtgagawnt péshectseﬁte@f Q’ﬁ@%&ﬂ%(ﬂ) of the
f r
gear (1??1&&%%%; &%53? thé el ?Jt?rtﬁ@ga t {536 th@qgétsﬁzéfotpe rack
(8) of tﬂmmﬁtw&aﬁtﬁustr@ e ttﬂjsqmemngcthe Igeeu@lﬁ)tméxeatrbmm(dhrecﬁon.
needl e (not shown). 20 The distal travel of the drive
menber (14) is limted by the guide slots (not shown)
The pistn ?(51:!3 (T®GK pPaVeintdd frbm NN SroRinchil ast inteatpdbBgdwt means

to ind |cate that the dose has been di spensed is

of the iptesnaldwiising Fhavitha Brsheet ehindeniafany aitheplsten (orb{10). As the
drive n'galrﬁ‘hly\@r%gg trIaU@Is uﬁ‘? xutFw%PElrQ&l&ﬁ)ela\MvE%ttH@ pf|ét?ﬁtr§>§ q40), the

atlons shown e pi ston rod
paw! ard%s (@8dicf trenadigr (aa)waldlmaowarctbsg by ttitergction avith the second

sin opt.i.onal | e i ndicated by a graphi cal
setofnrgc!egﬁg@ @ ga%g '%PB\W%IX on the drive nenmber (14),
whi ch can be vi ewed t hrough an optional w ndow
aperture in the pain housi n%) par Furt her dos

(3
The proséioh retel phiBplvEsTER (o) Brrbis hop et Beer iplsedl the rack
part (1?% '{H@eﬁg@?%e %91 8f oI eSriverineHbRr g1 t%hfﬁés AheafhdIB9) of the

Ivery device of 1 nstant inventio Rondition
carrier W28) eengrgenaxibmine n{]ﬁ’ﬁeﬁe@‘ﬂefd@ée@dﬁagtf%eﬁf deat i sasoed. set of

;
ncenclpb47) 83 G 1A BB PEHR. S Afiep ot e paw
arms (2Peofahetoarrigrq@8) positively engaging the second set of indentations (11) of
the piston rod (10) creates an audible and tactile feedback to the user to indicate that

the dose has been set. Additionally, visual feedback regarding dose setting may
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WD 2008/ 058666PCT/ EP2007/ 009674 14 (10) to prevent
further axial novenent of the gear (13) and thus the
drive nmenber (14) in proximal direction. Exanple 2 5

f L g to Figures 4 to 5 there is sho
wo3 t@rsﬁsa i ve enbodi ment of the drug deli ve\r,\@'C @3\];2007/089874

accordance wWith the present invention. The drug

delivery device (101) conprises a cartridge retaining

part (102), and a nain 10 t%xterlor) housi ng part

(103). The proxi mal end of the cartridge retaining

part (102) and the distal end of the main housin
optiongllyds) nruh@tecé@ur@@ramigealmmbymélﬁytos wredde @ onethgsdrive member

(14), wiﬁllq el gfet ne %é@%@gﬁkﬁ ﬂoﬁé?rvw&ag a'bert N rrfhe ma:q housing

e ca e’retai ning
part (3 102) is secured within the distal end of the main
ousing part (103). 15 A cartridge (104) from which a
nunber of doses of a nedicinal product may be

When 'eSd%gé;'éSn% béerpé&VtH%GQsérrhnhp%&a&.&ﬁér%ethrsea@ééwaep@rstsmg the

102). A piston (105) is retained in the proxum
dispensihgtfee ¢kt tof tigactjvitian parh 6diok thel driecmemben é14). By th!s action

the dn JET te(rﬁrlll%% (t14?g% %qu Ovﬁérto(]lmf%hé &o@ggtag‘alllyhr gﬁ%%%tal direction

relative ’&Jgti"@nm(aikﬂﬁt):usiﬁglpgﬂe@)f As thhdeathtrddhengetr efheal (27) of the gear-

(13) arpihncRard tO egeelh SheLaiRAl B DHE bk pER3E pag dgo teeth of
the rackFIB%BfftHé |hté?ﬁélq{<ﬁ‘%irﬁj1‘gﬂdtﬁ@§éar Wit gm)rbfhﬁésgm (P3Y i caused

is provid an i nternal housi n 07) .
to rotater@ moee imfherdisiel dijecticgrthup snavngihedary |%)slf)ng=tudtnally in the

distal cﬂr%%%m%@{h S&M @9 @E’S:‘?ﬂér njbﬂtﬁé@%ﬁ? (‘F(S% Oa%@%ngaged

ousI n Inte housi ng
with the sepond i sgé df wmctelmtainddsebdﬁk)lcé thacpﬁstcﬁmec&)) (Xt dredpisten rod (10) is

cause 3By BB R ab A Bl ASHS e nevsing

(7). formed integrally with the main housing part (103).
Additionally, the internal housing (107) is provided
with a 30plurality of guide slots (not shown) and

The did18iMxidBASerhditoF the PRIGPAY PRIRABELSTHERRIRAGARPBELE (12) of the

piston rod (10) to bear against the piston (5) of the cartridge (4) causing a dose of

medicament to be dispensed through the attached needle (not shown).

The distal travel of the drive member (14) is limited by the guide slots {not shown) of
the rack part (15). Audible and tactile feedback to indicate that the dose has been
dispensed is provided by the interaction of the pawl means (not shown) of the internai
housing (7) with the first set of indentations (not shown) of the piston rod (10).
Additionally, visual feedback regarding dose dispensing may optionally be indicated by
a graphical status indicator, provided on the drive member (14), which can be viewed

through an optional window aperture in the main housing part (3).

Further doses may be delivered as required up to a pre-determined maximum number
of doses. Figure 3 shows the drug delivery device of instant invention in a condition
where the maximum number of doses has been delivered. In this condition the

proximal face (32) of the carrier (28) abuts an internal distal face {33) of the piston rod
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15 A piston rod (110) extending through the main

housi ng (103) has a set of teeth (109) extending

| ongitudinally along a surface of the piston rod

éllo The set of teeth (109) of the piston rod (110)

WO 24835 hr ough and are engaged with the paRCTABANZ009674

(121) of the internal housing (107) to prevent

novenent of the piston rod (110) in the proximal

5direction during setting B the device. A bearing

surface (112) located at the distal end of the piston

rod (110) is disposed to abut the proximal face of
(10) to bf‘@/emlt ﬁlrﬂ‘(er @B movangaabf (Heldearn (43) acdtiad thietdrive rmember (14}

within the piston rod (110). An axle (128) of

"1mﬂxmﬁ§ 88‘”{113) is rel easably engaged with the set of

teeth (109) of the piston rod (110). 10 The set of

teeth (109) are designed to allow force transm ssion
Exampteo2t he piston rod (110) in the distal direction

during dispense and to allow rel ative novenent

bet ween the gear (113) and the piston rod (110) in
Referritidiéo (Higwiesed tdi5,ebkreois dhowngars eltemagve Tembodisteint af the drug

1 ar e, r rnent aed th the teeth
delivergBSiFE T adseriAnct i e R oht My SRIARS T ne i N e, 1o
(107). 15 A drive nmenber (114) extends about the

pi ston rod 1105 The drive nenber (114) conprises
The dﬂ#méﬁ“‘(ems’)?‘"&ﬁd" h eenPlers arFapEdge ratelyng paRE (188k and a main

(extenog);%ﬁ)%ﬁgaﬁr(‘% Ct]‘hE%%)gH\aﬁ’@ﬁ& of %ﬁ'e% d’?’fo%esl%féifﬁa gt (102) and

r to prevent rotatli onal
the dist@abesdwhthe heie l’beswge(n OSNatﬁesaalreddbgethehéy cniy\aelitable means

tvoun TIRE pd RN R0 A, 25 PSR BBt gh B carion

retainingIpk®d (10Ph & der@itdy afthinhRe okl drkdlS)thaneain &oUBAG Hy(103).
engaged with the teeth of the gear (113). The drive

menber (114) has a plurality of guide lugs (not
A cartrﬁﬁ‘é"‘mﬂfl‘g’“ﬂr&h #heenl 2cRtRLe} B td&eg%fdﬁ l%leefcﬁwaq Mbduct may be

the intemal housing (107). This defines the
dispenssxk 'érnrowfietzm her eartsisigel r@tmwhalpatfb(\ﬁeﬁrbn% pisfort (950 1s tedained in

%ﬁﬂ? r ct to the housing part (103).
theproIn Eéd%%%1 ?gﬁﬂdgg(gﬁggdlnent the guide slots al so
pr event rotatlonal nmovenent of the drive nenber (114)
e mai n_haqusin

The d sré%llc)gl;{la)%}gé pgg%d@tﬁlr@@gg)p%l ?18625 igjtgg)iﬂustra ed embodiment, is

provided with a distal threaded region (106) designed for the attachment of a suitable
needie assembly (not shown) to enable medicament to be dispensed from the
cartridge (104). | o

In the illustrated embodiment, the main housing part (103) is provided with an internal
housing (107). The internal housing (107) is secured against rotational and/or axial
movement with respect to the main housing part (103). The internal housing (107) is
provided with a flexible rack (108) extending along the main axis of the internal
housing (107). Alternatively, the internal housing {107} may be formed integrally with
the main housing part (103). Additionally, the internal housing (107) is provided with a

plurality of guide slots (not shown) and pawl means (121).
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16 To increase intuitiveness of the operation of the

devi ce, the main housing part (103) may optionally be

provided with a wi ndow aperture through which

H}ptl onal graphical status indicators, provided on th
WO Y3 08%%%enber (114), can be vi ewed. 5Operat PSWB?“WW@““

drug delivery device in accordance with the present

invention will now be descri bed. To set a dose a

user grips the grip surfadés (118) of the drive

menber (114). The user then pulls the drive nenber

(114) in a proximal direction away fromthe main
plstoﬂﬂml(f@):l@@@ﬁdmgﬁ 1€x3)igh Mlee edmyin rrmusm@ #108) hasla ¢ctid)teeth (109)

oxonci B B 5k oy RSP IR Lo e (100
of the d%t@%'r@@'i%)b%«éﬂd fmsu ahd@re gg@@%ﬁth%et{ﬁﬁ\rih@%@ (121) of

ear (113) wth the te rack ]
the internad hpgeing (307} teeprevent repéermeakot thegisteon roddt 19iartae proximal

dfr&CtIO?%H?hﬁ%e& %731‘ th&%e-l\;flgyﬁb@éeﬁn U 4(:1:]@)12 E)cggﬁ%\ﬁ%g%st&ﬂ end

vin roxi ma

of the plsicHljodof1 10hEs dispeyadab dbat thengroxinfal)faoe bhtheqirstoﬁ (1@t h
(109) of the piston rod (110). As the drive nenber
(114) travels in the proximal direction relative to

A gear hfegms Jo&dled Qﬁth‘ﬁléQ)hanhBBwﬂKineth@,l@&bn%dt(h¢DIJ$!§1" axle (128) of
i s displaced transverse i nteraction

the geaf (it :l)e% reiea&aéé\t angagerDyith re ﬁﬁéofﬁﬁgﬁhdﬂ 0P bef ipmﬁtoﬂ Iﬁ% (110).
The setdcﬁft!agﬁt 1?%%?(:!%5%@ Falléf Ko&qunsg{ssétiﬁrgtddﬁe\%@@n rod (110)

pr oxi rral trav
in the drﬁabdrre(:ﬂ(jm)jurnsg |dispetned doyd tt¢1eaillgwi Lmtiyleomv(ement between the

gear {1 f ?ﬂ) Xl ggegpltsg}e ic{g‘f ﬁ&@?l}é“}—?ﬁ g(?m%llg chtlof\}qdé)tr@ r@ The teeth

of the gela{i%i1S)fartah;%rgeaenﬂ;léaga@étga@asthmééthtdfetheebemble rack (108) of
ential tooth of the set of teeth (109) of the

the '“temaéf‘QHS'F'B&Wl)iO) as indicated in Figure 5. The action
of the axle (128) of the gear (113) positively
engagi ng the set of teeth (109) of the piston rod
A drive(medpeniiitd) extendsabeubthey pigéen igd {Ht)f Tri drive rr@mber (114)

comprd P! A4 BB 4P e P P B ot

part (1 1le)1 at% t;bi.}réd&te egaﬁ dttat&ﬁosm&verﬁ&oi%ﬁdnall b ablculalwhg\laahent there

ack regarding dose settin opt.i ona e -
betwee HERIARRP NG VS MRTEaR Chid) T iR LR CmiuTim gonsisting
of an m%rét@ﬁ rHEKk t’ﬂ%ﬁ’@%rctl(véim part{ 1), can be vi ewed

Arough an optional w ndow aperture in the main

The teeﬁmfsﬁhegaplaﬂ ) B0 permage rHoU8IgEEed aehae restboof oo geana(113).

The drive member (114) has a plurality of guide lugs (not shown) which are located in
the guide slots (not shown) of the intemnal housing (107). This defines the extent of
permissible axial movement of the drive member (114) with respect to the housing part
(103). In the illusirated embodiment the guide slots also prevent rotational movement

of the drive member {114) relative to the main housing part (103).

The activation part (116) of the drive member (114) has a grip surface {118) and a
dispensing face (119).
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17 When the dose has been set, the user may then

di spense this dose by depressing the dispensing face
(119) of the activation part (116) of the drive
menber (114). By this action the drive nmenber éllﬁ?

WO WARi0BHE rack (115) are noved axially in t hBRCHEE 04]/008674
direction relative to the main housing part (103). As
the teeth of the gear (113) are engaged with the
teeth of the rack (115) amgl the teeth of the flexible
rack (108) of the internal housing (107) the gear
(113) is rotated and noved in the distal direction.

To incredk® ﬁ%}ﬂli érfla%g)(OIQEe tdheraRAr of( thb3evise, angagsial housing part (103)

Set o eeth 09) of the piston rod (110), th reqy ical
may optienestiynbe theviged vl @ sdndav Gpertyrenieus Mﬂ'% &Pﬁ%‘ﬂﬁ' jgraphica

in the distal  ditection | S
sotus B Rraaak iy R R e

the piston rod (110) causes the bearing surface (112)

of the piston rod, (110) to bear agal nst ' .
Operatign obheos mr@'wamqq(%fg?eg‘(af&%“e%&s"%ﬁw‘g P SEGhFAn il now
bedemﬂﬁggca”Ent to be di spensed through the attached

needl e (not shown). 15 The distal travel of the drive
menber (114) is limted by the guide slots (not

shown) of t [ . hauisi ; bRIDRT . The user
Toset g E‘B?ﬁ" %’e“%eégﬂgﬁlc‘;ﬁkggﬁﬁ ?lﬁrdfl cat(emtg %gf‘@ﬁ%n_vggg‘e ha;%e)_n ¢ u,
then pufls ﬂp@ﬁﬁig ?han?m?(\éndpm :b}ormltimﬁl dirgetrtmxta\m; Bﬂf_ﬂt ﬁ@'trﬁaw housing
nmeans .0 e | na i_ng: W e
part (1033 theyeby W'Petti‘ﬁg’?c'é?{ﬁé“ ai%?%ﬁ*a?%a&%‘% 0).
Addi tionally, visual 20 feedback regardi ng dose
di spensi ng may optionally be indicated hy r i cal
The pratmaLBRdITaDs e i Id5) SBHSThIB el RS EroRIs Fjb move
i MG D i aABefPbi PR ear(NH®With the teeth of
proximd R, iy P R AR A S gyoan oo
rack (1 F5)rdritbihedesthsofitey fledblesnil €108 afdhe bipmpRPusg 6/04)
pre-determ ned maxi mum nunber 25 of doses. Exanple 3
WO 2008/ 058666PCT/ EP2007/ 009674 18 The drug delivery

The pis‘{’c% Ec)fcﬁ(”(@glé pfeYBRtkdSasin Mednd Efcd@“aaﬁ)ebyainh@rnggcgapf pawl means
, an a nmaln exteri or us| rt .
(121) opiexhimachasis GRE) Wil oFt Abeetb e ok ferpitRiags] 16 As the
i ' i baidroksative 16 2B pistarerod (110), the
drive mg%grgtﬁ%rgg1?%@%@%%?%%&%&??@" e neans kn_ov\ﬁl % 0 ;Ohe( :
axle (1P@y sfthe geiar [ BB)iimdisplaced {ranpyerealy by intpseclionayth the set of teeth
(100) SRUILTEN rod NF16PHHUS' §focting the flexible rack (108) of the intermal

housing (107).

The proximal travel of the drive member (114) is imited by the guide slots (not shown)
of the internai housing (107). At the end of the travel of the drive member (114), the
axle (128) of the gear (113) engages with the next sequential tooth of the set of teeth
(109) of the piston rod (110} as indicated in Figure 5. The action of the axle (128) of
the gear (113) positively engaging the set of teeth (109) of the piston rod (110) under
the force provided by the flexible rack {108) of the internal housing (107) creates an
audible and tactile feedback to the user to indicate that the dose has been set,
Additionally, visual feedback regarding dose setting may optionally be indicated by a
graphical status indicator, provided on the drive member {114), which can be viewed

through an optional window aperture in the main housing part (103).



10

15

20

25

30

Sretaining part (202) is secured within the distal
end of the main housing part (203). A cartridge (204)
fromwhich a nunber of doses of a nedicinal product
may be dispensed is provided in the cartridge

WO /Bt ng part (202). A piston (205) is re?&’ﬁ%’&“?’?‘?%”
the proximal end of the cartridge (204). 10 The
di stal end of the cartridge retaining part (202) in
the illustrated enbodi nenti7 is provided with a distal
t hreaded regi on (206) designed for the attachnment of
a suitable needl e assenbly to enabl e nedi canent to be
di spensed fromthe cartridge (204). 15In the

illustrated enbodi ment, the maip housigg art (gOBr) ina th
When thg doseViagdueeni 3eh, A Ussf g}qyaﬁheﬁm%e(t seypdepressing the

cispondi PP 81150 30 s TN, MRSMTR i na. o i
action teughing meamnbel 208)). afthdhe mask (Al 5hewsimeyed2exiplly gn the distal

i d ith a fjxi ' 0 t ach]
creic Ay b i b SR 1065 Rk 2l BNt (119 ar
engaged20if 1HERele of BidRKi(M1Spsard the wetthof tre fiexible rads (108) of the

part (203). Additionally, 20 the inte

. h ' .
intomal(TBEG €05 606 Gear (1 I refaleaars] BIOVEHaE tas b ggton. The

axle (1?@‘;‘%& g%ag arl Qg?%ﬁ%ﬁg%%ed%ﬁhsth@fbeﬁ% té;@tiao(p 09¥ of "ﬂi?é Reston rod

e gOgZOS) has a first set of O
(110), thertbly daReRy the gistos eeb (! 05 do mytvetleegitudinally)in dhe gisdalrtection

. | ongj tudi.nal | y,al on aces of the 25 piston rod
with feﬁpffgﬁf%"L"‘?H'éeé%%&ﬁag’ggtﬁgﬁteeth (211) of the piston

rod (210) extends through and is engaged with the

_paw nmeans (not shown) of the internal, hpusin 07
The dita BriahrameoNaidne FoR fed oW Girtsga o BEFTIAS IR (112) o

RHOxAl o5k BEL} QBaifSK HROpIS@IN 1108) Bf tiidieadieyde €10 i
the pis@é‘a‘ﬁdn 138?‘? ggé (gg?g)gﬂlﬁgg%itged eat zhe di s?allemkengl 0 causing
dose of medisagtenhta beldispe0yed traughphecaitached meedien@op FoRY vl

face of the piston (205). 30 WO

2008/ 058666PCT/ EP2007/ 009674 19 the first set of
The distg@etdve] 30Me diivd menmiest(dhd Y isdingi@tid)y, thEnguifde sints $ret sfown) of

o S5 0 ST e TS AR s s

been dfipeh8ed & Efbwﬁa@i B the Mtaraboon bEthat paet mesesenti) of the intemal
between the pulle

240 d the, t 0) i .
housing K0 with e saf cEdesto (108 PhaI BistamEpd (D) Sebopaly. visua

oot 08P Bk IR FHRIAEI By SRR o i s

indicator, provided on the drive member (114), which can be viewed through an

optional window aperture in the main housing part (103).

Further doses may be delivered as required up to a pre-determined maximum number

of doses.
Example 3

Referring to Figures 6 to 7, there is shown a further alternative embodiment of the drug

delivery device in accordance with the present invention.
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A drive nmenber (214) extends about the piston rod
(210). The drive nenber (214) conprises a fixing
poi nt (215) and an activation part (216). The fixing
oint (215) and the activation part (216) are secured
WO L8886 ot her to prevent rotational and/ or PEXERFOOTEIo674
nmovenent there between. Alternatively, the drive
menber (214) may be a unitary conmponent consisting of
an integrated fixing pointl§215) and activation part
(216). The belt (241) of the pulley (240) is attached
to the drive nmenber (214) at the fixing point (215).
The drd@dérh%rgdﬁeveeﬁemﬁwmﬁﬂléés bamrtadgellrele:rimgg pertqtzoghcamd)a main

| d h d hown
(exteriof @130 P GEI NG THEGTPrHh PEa gb Tt og e ahe oyt (262) and
the disﬁ?gaﬁhﬁﬁ'ﬂ% %él%'rﬁiusﬂ%V@%?bré)fseéMd %%é’rﬁeﬂ”ﬁﬁ’@%& dudtkfle means

respect to the housing part

known it [the (rexs@] SkHBE AN AN éhLﬁ d@sfgrﬁ@ﬁ ambgdipnentefia cartridge
retalninlgjf ‘?‘{ 2%5?[ ?é@%th&hg%rgﬁsgglréﬁ@of%g%%?ﬁﬁ? grﬁé)part (203).

e mai n
activation part (216) of the drive nenber (214) has a

A cosipD D P58, 10 RS, 5B AE proATHmay bo

d!spenﬁ%@’:bﬁﬁ@w&é’& iBeNcAteigen@talaint: p(amm)‘f&‘yﬁi@ﬁ)rp(mﬂ) @Geebtained in
an o&%onal wi ndow aperture through which

the prozsmal@nawf ridge @04d-us indicators, provided on the
drive nenber (214), can be viewed. WO
2008/ 058666PCT/ EP2007/ 009674 20 To set a dose a user

The digali gsd tofiéhe cagridge frataising 20e8) (AF2)tihdhelrilussrategrisenbodiment, is

.. (,214). The t -pul the. dri
provics it il s R0l Uil e PR Rtaetig or 4 sutante
needle G88Shbi/Ne calplemetRanidne tcf bes urs;@epgemfromaﬂzé)camdge (204).
proxi mal direction.

In the illustrated embodiment, the main housing part (203} is provided with an internal
housing (207). The internal housing (207) is secured against rotational and/or axial
movement with respect to the main housing part (203). The internal housing (207) is
provided with a fixing point (208) for attaching a pulley (240). Alternatively, the internal
housing (207) may be formed integrally with the main housing part (203). Additionally,
the internal housing (207) is provided with a guide slot (not shown) and pawl means

(not shown).

A piston rod (210) extending through the main housing (203) has a first set of teeth
(209) and a second set of teeth (211) extending longitudinally along surfaces of the
piston rod (210). The second set of teeth (211) of the piston rod (210) extends through
and is engaged with the pawi means (not shown) of the internal housing (207) to
prevent movement of the piston rod (210) in the proximal direction during setting of the
device. A bearing surface (212} located at the distal end of the piston rod (210) is
disposed to abut the proximal face of the piston (205).

A pulley (240), comprising a belt (241) and a wheel (242) is located within a channel
within the piston rod (210). An axle (228) of the wheel (242) is releasably engaged with
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5 The proxi mal novenent of the drive nenber (214)
causes the wheel (242) of the pulley (240) to rotate
and nove proximally by virtue of the attachnment of
the belt (241) of the pulley (240) to both_the fi xi n‘%

wo | OPH*1%215) of the drive nmenber (214) and FREFFPRT/HEE
point (208) of the internal housing (207). 10 The
pi ston rod (210) is prevent ed from noving proximally
by the interaction of paw Oneans (not shown) of the
i nternal housing (207) with the second set of teeth
(211) of the piston rod (210). As the drive nenber

the firs{ 2et pf teethel?99) oftthe pistori 1odl (24i0).eThe dinstr setaof taeth d209) are

t 210) . th
designdd T BiBY Riree frartsioth &6 <SPS afsioB o B A dE iR Bite, ovecton
during ﬂi@@eﬁw sindset aldw trékitive (rﬁ@@ém@lﬁt bma@nstmﬁ I‘JK@}' QM)and the
hus 15defl ecting the he (.241) n’%[ e pu | e 240) .
piston "‘i’ﬁe(%@biﬂ thgi prpmf’&dfr@ptr%@uaﬁg \?ettwe ae testtysf the wheel (242)
are P A By P TP PP el WP ar Ve
menber (214), the axle (228) of the wheel (242)

A arivo HERRER (814 kRS Gput R RB Lod P, o dfieclefloer 214

comprisesdi fighggdint (B guaed an ddteatiat part (816} Mteafiding (382181215) and

the actiftidn Be (238bgieoeEd Jb S 9BA 15 pORveth deinlibRal ardior axial
movem&R fre sRtvesH. Meu‘rﬁﬂv@?' thd %% rﬁém‘b@?—‘ (Pyk) %y( B4Q) unitary

creates an audi ble and factile feedback to the user
componest cempsistinaoftamintagiateddidnthpeinb@dR) ged acivtion renk(216).

vi sual feedback regardi ng dose setting nay optionally

be indicated by a graphical status 25 indicator,
The belp{i1M)defdhepullbe (840 )vie attathed 16 2tid drivehmeimbea(2 g at the fixing

int 2x%fmed t hrough an optional w ndow aperture in the

PoInt (2@} n housi ng part (203). Wen the dose has been set,

the user may then di spense this dose by depressing

di spensing face (219) of the activation

The drwt(ezf;eyn%arr (ZHb fhs %é“lﬁ?@n‘H@r(”?tzfi'lﬂwn B‘f,h"t?*h iSsiogeteedﬂ .t% guide slot
(not sh&nvﬂ'@e(g‘r Mé%\‘éﬁ@%&&ﬁ%ﬁ%@?gﬁxg%eﬁ& b B IRt of é&ﬁ%lsﬁﬁ% axial

axi a int direction atlv
movemerdi of heudiivey mm\nlner((zoa) wimsretspecib’@l the( delem@fpalﬂw(a?OB) In the

iusteath b BN TS i o ProvaTi [l Tnerp Gl S arve
membe2(08] 0S8habidihe FRAAMOLEMYEH @D3pul | ey (240) is al so
attached to the fixing point (208) of the internal

housi ng (207) ‘the wheel (242) of the pulley (240) is

[ h |
e st eGSR N R 1) 1aES D B (10) na

dispensingdiahe §219he wheel (242). The axle (228) of the V\,heel
(242) of the pulley (240) is engaged with the first
set of teeth (209) 5of the piston rod (210), thereby

To increesmgsinngtivdm@spictibe apeeatichl€) theodenhses th imhihyhdugidghgart (203)

may be provided with an optional window aperture through which optional graphical

status indicators, provided on the drive member (214), can be viewed.

Operation of the drug delivery device in accordance with the present invention will now

be described.
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distal direction wth respect to the internal housing

(207) . The di stal axial novenent of the piston rod

(210) causes the bearing surface (212) of the pi ston
10) to bear against the piston (205) of th

WO&%F’P%‘F@‘ge (204) causing a 10 dose of nedi cgﬁﬁfﬁf’z"f’z{@%’@“
di spensed through the attached needle (not shown).
The distal travel of the drive nmenber (214) is
limited by the guide slot Zhot shown) of the internal
housi ng (207). Audi ble and tactile feedback to
i ndicate that the dose has been di spensed is provided
To set byloshea usdreyrmstthe gripfsutiaeep @ 8 )rod dims d(wmtnemhtmm{,?%f The user

then pqllg:tp%%(rffgtﬁ?élguse{ &glﬁglwgg O%(!H%i ngslénh%}ﬁ? Ogrﬂ‘tﬂq gma[n housing
part {208)3Héle P@ﬁ&bﬁ@hé gbing (ZhE3 en diprednal Bledin.

optionally be indicated by a graphical status
i ndi cator, provided on the drive nenber (214), which

The pr?ﬂﬁnaﬁgp(\.{v o 61*1{11%“8??\/%‘3%%@5&7%&"%&%’ Jgee\kﬁé’éle(zztﬁ) of the

u3| ng part ses na
pulley (260) fcercegteas dr mque peakimplly byaflrpjeeeﬂﬁxeea‘tmchemntmf(thwmlt (241)

of the Piejol2aBh e oS tar BRBLR U HeD 31 e isp) ermoer (214) and tho

fixing p@mmm&h@fmérﬁm iusthgfglo7yery device in accordance
h the present invention. The drug delivery device

(301_) conprises a cartridge retaining part (302), and
. r -
The pidoffBbd (@55 & ;ar%%nﬂae%rﬂgme%g ggr%Qr?ﬁallgoﬂ%ﬁﬂ'RJ mgge%.%% of pawl

the cartridge retaining part
means dnstt shover)dbf dhe tinternahhousiogrA g) mmme aeeombeatr efcteeth (211) of

suj t abl e n 0,1 r N
e kPRS0 ALt A BB 00l U R crton
refativet hh:ﬁ tg@r pﬂétloﬁig &:ad G{F aﬂ))al the Eﬂbth (X2 2pf itise Sefoasl @404 tili displaced
transvetgﬁg p&aé%w%/\%@%@% rgglggtmlo gﬂ'ﬁ] ?2(?9 rotf tigg %?s)tén rc\)/gD (210) thus
deflecting the belt (241) of the pulley (240).

The proximal travel of the drive member (214) is limited by the guide slot (not shown)
of the intemal housing (207). At the end of the trave! of the drive member (214), the
axle (228) of the wheel (242) engages with the next sequential tooth of the first set of
teeth (209) of the piston rod (210) as indicated. in Figure 7. The action of the axle {(228)
of the wheel (242) positively engaging the first set of teeth (209) of the piston rod (210)
under the force provided by the belt (241) of the pulley (240) creates an audible and
tactile feedback to the user to indicate that the dose has been set. Additionally, visual
feedback regarding dose setting may optionally be indicated by a graphical status
indicator, provided on the drive member (214), which can be viewed through an

optional window aperture in the main housing part (203).

When the dose has been set, the user may then dispense this dose by depressing the
dispensing face (219) of the activation part (216} of the drive member (214). By this
action the drive member (214) and the fixing point (215} are moved axially in the distal
direction relative to the main housing part (203). As the belt (241) of the pulley (240) is
attached to the fixing point (215) of the drive member (214) and the belt (241) of the
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A cartridge (304) fromwhich a nunber of doses of a
medi ci nal product nmay be di spensed is provided in the
cartridge retaining part (302). A piston (305) is
retained in the proximal end of the cartridge (304).
WO Bosfipecedi st al end of the cartridge retaini nBCEERP007/009674
(302) in the illustrated enbodi nent, is provided with
a distal threaded region (306) designed for the
attachnment of a suitable dedl e assenbly (not shown)
to enabl e nedi canent to be dispensed fromthe
cartridge (304). 10 In the illustrated enbodi ment,

oulley (246) E%IFo %ﬁaéﬁétgtd’ﬁ{et f'fﬁg%bxdtqzozspm e dnisiridl mSmg (207) the

I nt'ernal housin

g é i nt ernal housin IS

wheel (@d2)i0fdhaguaileg (240} i miawd and/reevaskimfh %ﬁ(ﬁgﬂe‘i’ffeqﬂpﬂ Py the
engageh}eﬁsjrg %Eéh? g%»‘:}%:] %If gﬁ% r%g\B:)( l(ljf]gntﬁelhé téé)tﬁ?@rf l}rr}ng Igg}éﬁt(‘%i%aﬁhe axle
(228) of Ble @héaqlznzpofatwewby((zmy is atkigaged avithv/ibieyfirst et df3eeth (209)

of the élg,t@?\,r-,sg)?iln ZHoushﬁge a?"‘f y'n%emg ntro n@t@% ta}hé e g’kl%[\/ in the

distal di él{tﬁoh%'th F&Bébm tbé%)ema?ph@ngnngr)wth a guide slots
{not shown) and paw neans (345). A piston rod (310)
extendlng through the main housing (303) has a first

The dusgajtaxgq,l rﬁc% é’l‘%‘a Wrdhe %E%cifﬁ%mlé)%eé t@geénrfge%m;e (212) of

t1ons ext endi %
the pistoAnott(@ddnt byambgaigsisinef pises (@05} heths sarbitgeo04) causing a

doso oo amp S e Bl LT AR g S AP

engaged with the paw neans (345) of the i nt ernal

rho do o B e TR Bt Bl b Sl ST Ko of

the mte‘?ﬁé{! I‘Fcﬁ.!suﬁ; dt’ﬁﬁ'r)' e RE T ?aét@é?éedﬁé@ﬁ&@%di&at@ﬁhhh@]e dose has

he piston rod (310) is disposed t
been dﬂalpehseches pravidesaby flae énteractine qfitbe miawl Jusans [mat é"@'é'W“) of the

emal Fo g BRSBTSl oo Uy el o 210)
Add[nohém/ab%@av\iefehbﬁclaregmmngIdoyetmsperish'@ rpagbp’nomaﬂy t(esmd)cated by
The lugs (341) of 30 %he Lever 340% {23 L ea@ é’ viewed
a grapm@@@@asu\wqwﬁh@r@w?% ogdpe gfive g @dits Wb can e vie
heé Hin hbbsinGipast (268). of
througl‘rfgglggﬁlgéalﬂﬁgd&h g@ﬂufeoigotg a{Frle denswlbé{]ed( toj
Further doses may be delivered as required up to a pre-determined maximum number

of doses.
Example 4

Réferring to Figures 8 to 10, there is shown a further alternative embodiment of the

drug delivery device in accordance with the present invention.

The drug delivery device (301) comprises a cartridge retaining part (302), and a main
(exterior) housing part (303). The proximal end of the cartridge retaining part (302) and
the distal end of the main housing (303) are secured together by any suitable means
known to the person skilled in the art. In the illustrated embodiment, the cartridge
retaining part (302} is secured within the distal end of the main housing part (303).



10

15

20

25

30

allow force transm ssion to the piston rod (310) in
the distal direction during dispense WO
2008/ 058666PCT/ EP2007/ 009674 23 and to allow rel ative
novenent between the |lever (340) and the piston rod
WO J088/0P5666n t he proxi mal direction during setPEHEFGHYWICT
first pivot (342) of the lever (340) is attached to
the ful crum (308) of the internal housing (307) for
pi vot abl e novenent there B ween. 5 A drive nenber
(314) extends about the piston rod (310). The drive
menber (314) conprises a slot (315) and an activation
part (316). The slot (315) and the activation part
(316) are secured to each other to prevga&-r t at i, onal

A cartridge/ (104 WhlpBr@ UM BT 8f KOBRBA 2 APCRCIE iReiYet may be

. t rj et i bbr, ENis retained in
dﬁpensc‘:%ﬁ%i%sré\lxﬁ% 0 %ncérﬁ%@érrg?%wpgE?{H{?Q%E)Ng%gﬂgct i vation
the profital e(d bbihe dOtritige (884pnd pi vot (343) of the |ever
(340) is located within the slot (315) of the drive
menber (314). The slot (315) of the drive nenber

The di§t§lt1éﬁd io$ _tl?@g{laﬂﬁlﬂge tr@ta&iih?\lpatrtr aatﬂ?)ensae mgmmex: ,errgmgiment, is
no ongl tudi hal npovenen 0] e secan 1 VO .

providegiwithe dietabinreasi) racis (105 Jesioned TaF MreaPariist o 3 sutable

needle &%sééﬁnbé}}g(nﬁpesh%n‘f?t&%ﬂ@ﬁe (kiahast gisle disfishseddfidm the

ocated’in the guide slots (not shown) of

cartridgen@0#nt ernal housing (307). This defines the extent

of perm ssible axial novenent of the drive nenber

(314) with respect to the housing part (303). In the
In the iihditaséd abrbddpndaditnemairt heugng gertsBO8 sisaprevidpdeviingn internal

rotational nmovenent .of rive 20 menber 14 .
housing §BGA dbe BT FaIGHAThG BEAES] SBBHOL FRiEioNal andlor axil
moverm@ht Mﬁtﬂegﬁe&%tthé%ﬁh IRfustritepait (383 rameeinterddiolssy €807) is

grip surface (318) and a dispensing face, (319). 2570
providedneithas efuionimi poine{888) éar elachiperadpwl GH0)h4&lternaiively, the

i SLé 0 i y efart (303).

e X6 G57) AT oG0S ARl U, B8 iy Pepinegr (305

Additiopgilty, enalintgmaphbusihg $8@1 s prodiedvdthsa gpidsvslgtsd(neh shawn) and
dri'v?%f%rrber (314), can be viewed. WO

pawl msgpg 666PCT/ EP2007/ 009674

A piston rod (310) extending through the main housing (303) has a first set of
indentations (309 and 309’) and a second set of indentations (311 and 311') extending
longitudinally along surfaces of the piston rod (310). The second set of ihdenta’tidns
(311 and 311°) of the piston rod (310) extends thraugh and is engaged with the pawl
means (345) of the internal housing (307) to prevent movement of the piston rod (310)
in the proximal direction during setting of the device. A bearing surface (312) located at
the distal end of the piston rod (310) is disposed to abut the proximal face of the piston
{305).

A lever (340), comprising a plurality of lugs (341} and a first pivot (342) and a second
pivot (343), is located within a channel within the piston rod (310). The lugs (341) of
the lever (340) are releasably engaged with the first set of indentations (309 and 309')
of the piston rod (310). The first set of indentations (309 and 309’) are designed to

allow force transmission to the piston rod (310) in the distal direction during dispense
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24 To set a dose a user grips the grip surfaces (318)
of the drive nenber (314). The user then pulls the
drive nmenber (314) in a proxinmal direction away from

housing part (303) thereby noving the fixin
WOE&%’H{%fgl in a proximal direction. 5 The EF@)??%PQS’%“

novenent of the drive nmenber (314) causes the |ever
(340) to rotate about the é | crum (308) of the

i nternal housing (307) ina proximl direction by
virtue of the location of the second pivot (343) of

and o llg 4l Ve g b B e s (4ognd bapstrerpids10) in e

rox:mélrcﬂmdﬂﬁwdﬂﬁ ISR THE Mt bivbe 0P B fevRa ik 4
g thiggl ntérzgra]al hous:pn% 23192 W t ethg@sﬂgyg%n%amedto

the ful%lét? (é@Bl sfdepinieinghBoysing (304 qutabte mheermiest here between.
(310). As the drive nenber (314) travels in the
proxi mal direction relative to the piston rod (310),

A drivet membegd3(1 84 exteotls tal’wult éh@rpis(t@ﬂ@dd 3 80)iThel ddad member (314)

comprfLEIRSSFYRY S S SRBEMA SRR T Lol PhrgS Pl actvation

pari (3 ’(63 03 sedlredps @elcﬁmtthérrt@vabv&tt rblodA a/rﬁj/@aemaﬁt mbsélrﬁbnt there
'Ié?mted by the quide slots (not shown)

betwee A TRalvely ?ﬁglv?mbemﬁfﬂh@aé{rhﬁ puNflAY quan@ter@ﬁ:onssstmg

of an m% at@ﬁ's‘t’cﬁ W%&&&é}zon%ﬁ 6 (341) of the |ever

engage wt next sequential indentation of
the f| rst set 20 of indentations (309 and 309') of

The se&ﬂfd gMSI %%qltﬁrgi&)(egz(éﬁbg?sl ]f)ﬁ%t%ﬁ v@ﬂy 3 g%fotjtgtsf Bfihe drive
membepd8il#). vehy soigd®i 5)g of thef dries raehbel (Bndend ald d to allow
the )i ston rod (310) under a torce

d 30
transve{sA D fiaienly bihaSt RAGwBRSL Bt PhHeposans! Piot43) of the

lever (348 QlatREe8 HRSdAVE MEdAIY 93 tactile feedback to the
user to indicate that the dose has been set.

Addi tionally, visual feedback regarding 25 dose

I hi
The driehbhibs K@%/@qgé &ﬂ&é 1R R S8l 18308 3R 'g@@i fots (not
shown) i thle indeTnble haussmgd SDﬁm oligis dexfirest thenaktewt Ropermissible axial
art

e s RSl Bl B R o D bt i e

lllustrateibémbbﬂlnﬁ’étﬂftﬁé juide s %@scﬁ?@@@ﬁﬂcﬁéﬁcﬁ% %é\?&ﬁéntq;f the drive
ctivation part (316 t he drive nenbe

membewmﬁr@ataawhemn@pp@@gm%@psz314) and the sI ot
(315) are noved axially in the distal direction
relative to the main housing part (303). As the
The actiyagomdpapi (396) (84B¢ dsivet menibev¢B814)\iis a grip surface (318) and a

d.spensﬁ\gqgégmgpm/ EP2007/ 009674

To increase intuitiveness of the operation of the device, the main housing part (303)
may be provided with an optional window aperiure through which optional graphical

status indicators, provided on the drive member (314), can be viewed.

Operation of the drug delivery device in accordance with the present invention will now

be described.
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25 (340) is located within the slot (315) of the
drive nmenber (314), the lever (340) is rotated about
the fulcrum (308) of the internal housing (307) in
distal direction. The lugs (341) of the |ever
%? S&r e engaged with the first set of i nfeHE R 19807
(309 and 309') of the piston rod (310), thereby
causing the piston rod (310) to nove axially in 5the
distal direction with resffect to the internal housing
(307). The distal axial novenment of the piston rod
(310) causes the bearing surface (312) of the piston
To set ardude(BLSr gripstibargripgairases (B8 )ifshe drivg ommbér (B114). The user

ien s RToE AR 3R RSBt T 0 pevsis

part (30§—)|“tﬁef@bgfrﬂbwh%%¥@hmﬁé pblm (B13\e amrolaalal dddhon. s
i mt by the guide slots (not shown) of the
i nternal housing (307). Audible and tactile feedback

The pro%%di qﬂbﬁ@nﬂﬁaﬁw t&‘ﬁ/edﬁx%‘?ntg@s(TSkiﬁﬁﬁaﬁ%c%oﬁéS%Qef 34og to rotate

I nteracti on awl neans
about theffult;hen |(w&)rcn‘ahe hmfgahQOIQSJOQXSW ity atmexmeé giteician bbmnue of

e ool ISR A (o7 T BLAS LR A0t Syt e

member{B$4#ensi ng may optional Iy be indicated by a graphl cal
status indicator, provided on the drive nmenber (314),
whi ch can be vi ewed t hrough an optional w ndow

The plst@nﬁ’%& E’éﬁ]) % gFéQ)%nf%' RorAHSRG pP@aElFrmaﬂ§39§)nteract:onEﬂbﬁah@h’leans

del1vered as reqU|re

(345) of pﬁh@udetr@l mioneing @7 nwith iberisecond sef oaadeetat@%ﬁsm eand 3171’)
Referri o Fi gur t S

of e pfip Tty 08 AR sl 314?qfﬁ?s'sz'gd*ﬁ%ﬁﬁm'e?*;ectm

relative (ﬂ@\ﬁheepistbracro@r(eaﬁ):ethm tugst mnrefsmﬁ levere(@di0d nareTHisplaced

vonever S s St S 0 o BIBHSR: BB 48T s

rod (3f0part (403). The proximal end of the cartridge
retaining part (402) and the distal end of the main
housi ng (403) are secured together by any suitable
r lfAot sh
mhe proffEET R OKORR 9008 O Rebhedy By Becders ot showr)
of the irpemtl héOﬁhgl(@OE)e@mrﬂeei amdtcbﬁ thettravetiof the ddyel mgmbere(314), the

lugs ( 34??0P theolg\sllern&éﬁ?leng ge w?th the next sequential indentation of the first set

of indentations (309 and 309') of the plston rod (310) as indicated in Figure 10. The

action of the lugs (341) of the lever (340) positively engagmg the first set of
indentations (309 and 309) of the piston rod (310) under a force provided by the
transverse deflection of the lever (340) creates an audible and tactile feedback to the
user to indicate that the dose has been set. Additionally, visual feedback regarding
dose setting may optionally be indicated by a graphical status indicator, provided on
the drive member (314), which can be viewed through an optional window aperture in
the main housing part (303).

When the dose has been set, the user may then dispense this dose by depressing the
dispensing face (319) of the activation part (316) of the drive member (314). By this
action the drive member (314) and the slot {315) are moved axially in the distal
direction relative to the main housing part (303). As the second pivot (343) of the lever
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WD 2008/ 058666PCT/ EP2007/ 009674 26 A cartridge (404)
fromwhi ch a nunber of doses of a nedicinal product
may be dispensed is provided in the cartridge
retai ning part (402). A piston (405) is retained in
WO PHE e mal end of the cartridge (404). SRCTERYVHMOE

cap (422) is releasably retai ned over the distal end
of the cartridge retaining part (402). The renovable
cap (422) is optionally prdvided with one or nore
wi ndow apertures through which the position of the
pi ston (405) within the cartridge (404) can be

(340) ivileysed \&uﬂﬂﬂ&h@lIs!sdtad:S‘ISmd)fdﬁetdmfecmeﬁﬁbaﬂqemgttaenem@' (340) is

AN AR SN SRR, T T A

lugs (3@% %P'ﬂ‘f@!gvei? 3@))3:&‘@@!% e‘@ieﬁﬂhQhé&ﬁﬁ@t)ﬁ(;ﬁ@éntﬁﬁ&%kmg and
to” enab |carrent e di spensed fromthe

309’) ot thea plsﬁyere:(cttﬁ’zﬂ))) tmsrabyt ¢ruSing J@@rtﬁf@t@a redtidH? hienmove rdally in
th t I
the aisP otk RBLL b b P RO 7) s secur ed
agai nst rotational and/or axial novenent with respect
The ditaloah BoUBo L PGFIOR o8 (a1 Ok sesga e bB3ring SPad (312) of
the plstﬂnt @rdn@tm}/% Y)eaﬁ B@auh@lt ﬁfen@istdﬁp(@ww (D Earthidoe E@M) causing a

f or med egr al he mai n housi ng part g

dose ofgngdicrameat Icybe ﬂﬁ@enw%ﬂﬁgmgmﬂl%@wh@dmdl%(n@ Shown)
provided with a plurality of guide lugs (not shown)
and paw neans (not shown). The pawl neans nay be an

The disitaitt@;edméthqodmte werthes (BM)eiBrimmitehidnbstheggL(id@%)ots)(nat@own ) of

se ar ent as il lus o)
the inteFaho Ao PR g TR R A5 e dose has
been dfspehbed @ pl@fwd%a b}nﬂh@?’hﬁérhﬁnﬁw 6ﬂﬂie ;vambaﬁéﬁ(fﬁtﬁjldighe internal
Iongltudlnally al ong external surfaces

housing g0 (4dh tha sesepdFed &f iBfentatiens é%ﬂoﬁ@d(?zﬂﬂl» ngeeﬁaston rod
(310). '{\ggai b%ﬁﬁk{;}@w flsRdck %@5%%%8f838%569£1n$h?1ﬁ2| §ht¥hally be

o e first set ~of dentations o .
indicatesl by an gragdhical sGtusdicaior, rovighd amdther &ivengwgdeervdd 4), which

can beB %ﬁ&r@aﬂiﬂﬁtﬁ%}ﬁt i ép%l'tun:oﬁ% Q%4R%Q§rﬁépart (303)
prOX|naI di rection durlng setting of the 30 device.
rin rf | ocated at the distal end of
F“rthert‘ff& '%?BE? F@‘@V? %cﬁs feQUHPd pslo Pre-deigtminge ’B%%“ﬁ&ﬂ”mbef
ofdosefsace of the piston (405). In the illustrated
enbodi nent WD 2008/ 058666PCT/ EP2007/ 009674 27

Example 5

Referring to Figures 11 to 12, there is shown a further alternative embodiment of the

drug delivery device in accordance with the present invention.

The drug delivery device (401} comprises a cartridge retaining part (402), and a main
(exterior) housing part (403). The proximal end of the cariridge retaining part (402) and
the distal end of the main housing {403} are secured together by any suitable means
known to the person skilled in the art. In the illustrated embodiment, the cartridge
retaining part (402) is secured within the distal end of the main housing part (403).
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t he | ongitudi nal spacing of the first set of
i ndentations and the second set of indentations (411)
is essentially equal. A lever assenbly (413),
consisting of a carrier (428) and a | ever 27)
WO F06¥ 8%t e 5 within the carrier (428), is I%éyp?éiﬁ‘]%og%“

within a channel within the piston rod (410). The
| ever (427) is provided with a first pivot (442) and
a second pivot (443). Paw®arms (429) |ocated on the
carrier (428) are releasably engaged with the second
set of indentations (411) of the piston rod (410).

A cartrilige @04 feormswhieh9r mimbére ot alosee rof (a4 28¢diginal deeduenay be

asponsshh GESRTRA ] P 1EuRUTh RBg Bl B s ot

the proXifilaRbhd ©f fRVEdrRTHge@bwpen the |ever assenbly (413)

and the piston rod (410) in the proximal direction
during setting. The first pivot (442) of the lever

A remdvapie) ch (ﬁbéz_‘fé“?gl %8 lglpereféitlw&f Whef 498)dighl BRB of the cartridge
I Nt i ng F % for

Ier nal "hou pi votabl e novenent there
retaininggtane@®2). TBhe reimpvablawap i 22 nisHplienen geovidssl with fpgie or more

. i St 410),. [ dri . 4 i .
windonP4S R b4} Shee P YN BB b YOS B O Bariaoe
(404) cah betvavgaRrt (415) and the activation part (416) are

secured to each other to prevent rotational and/or
axi al novenent there between. Alternatively, the

The distil 4% BR RS Cafthidde r@?aymhg pﬂﬂrﬂJPlidZ?ﬁry th& MRANSRSd embodiment, is
consisting of an“integrated slotted part (415) and

providedovithvatdistal ihaeadedinamyion GHHBTHesigned fanthsartagtunent qf ¢ suitable
prQVi Wi Ne} . S i aj: the
needie SISERRRY (il SPyibnle Kok, pihedeRoRE T, ioptnsed from the
cartridge446)). The second pivot (443) of the lever (427) is
| ocated within the slot (417) of the internal housing
(407). The slot (415) of the drive nenber (414) is

In the illRSIzgREdmbedrhé Vi MATYBESENGTDHATBOS), iskprbvided with an internal
| ongi tudi nal 25 novenent,_ of the second pivot,

443 _
housing (44 fe Thevisterpabligusias 440 Tkist spquie @BRe ﬁ_%ﬁ@ﬁ@agal Shdior aial
I I . \
moventf i Y5 B TR Kol g, it g cor)
providesiheitm) folcrurhd408). éxiteanativelys thegin{er0al) hewsing (Hht)eaay be formed

wesra R e Ao Bh 53 BRgehe dh P MetB o)
providedowitthe foksiyner gaide 1049 8ot shownheant | pavdtmedred (not shown). The

enbodi nent the, gw de slots ak_lso, revierr]n I, ot ?‘%Q nal . b
pawl mpspEnBAY R anneteerAlRd RRMRL! Mmf%f"? MA@ R may be a

LBt B9 iRAad#03) . VO
separa e B N a7/ 009674 28 The activation part
(416) of the drive nenber (414) has a plurality of

A pisl B 907 S8 NoBUg ol SRR PR 0 Tt o
indentaliews ¢eot éMWﬁﬂeMu@ iongjitpaintily 403Y externbesyafapeisdsgfdhe piston
an Opt I Ona

o0 (43 o eS8 Aol MR SET T 2 ORI Sl ciong el
surfaced bV BIERRY rdd?lao). TAE PR bt BMBRbientations of the piston rod (410)
extend through and are engaged with the pawl means of the internal housing (407) to
prevent movement of the piston rod (410) in the proximal direction during setting of the
device. A bearing surface (412) located at the distal end of the piston rod {(410) is

disposed to abut the proximal face of the piston (405). In the illustrated embodiment
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Operation of the drug delivery device in accordance
wWth the present invention will now 10be descri bed.
To set a dose a user grips the grip surfaces (418) of
the drive nmenber (414). The user then pulls the dri
WO He¥EP66(414) in a proximal direction away FFW%OHEOO%M
mai n housi ng part (403) thereby noving the slotted
part (415) in a proximal direction. 15 The proxi nmal
movenment of the drive menBér (414) causes the |ever
(427) to rotate about the fulcrum (408) of the
i nternal housing (407) in a proxinmal direction by
the longitidingl apating boaaki first ofett bie isderdatibrs o (A Becond set of
the | ever (427 th| the slot (417) of the drive
f“de“taﬂ%ﬂ?o@r”@iﬁl se erﬁ‘é“ iston rod (410) is prevented
fromnoving proximally by interaction of pamA neans
(not shown) of the internal housing (407) w
A leverfassembhe(4 1), conpdstingt @fo@1§a(i’l%t(43%b ao'ﬁVPh@?&)sF% to rotate

within téé’ dc)%('i%rl 43.8’5‘2:& Iﬂgﬁtg?'\?é?%l &, ﬁénﬁé%&ﬁlé{tgﬁ%lﬁghWg?kﬁm). The

lever 412h¢ m@vasdmdmwttﬂﬂ9}sto;blv®h(314éarandea se428) pvad (443). Pawl arms

di ace 251 nwa t on W e, second
(429) 16l 01, fso REATS oH2S) AaelsPerhl Sratds Wil riTBscond set of
mdentatT&]% {lfﬂq)f'o'ff%e bifs&iheﬂodqﬁﬁbha' Hér e ? of 4ilthe d¢srier (428) are
the guide slots (not shown o t he al ott

d
deSIgne@latpttra(msm{ forgg tq the Risianed (HLD)in S fisi dredan fyang dispense
and to %‘ﬁ%félaﬁéel?‘r)ov t%%%eé}{ i I@@gpﬁs%mbﬁe@ﬁ@{ Eh§%he piston rod

he next sequential indentation of
(410} int tlh:e ;ﬁﬁxsmjo:hn@chem duflng Bd’ém'gatTherfgst(mv_qt) (46R) ohthepleven#27) is

attacheg H@ 1%143\&%{ .%gﬁttﬁ? Ipﬁén%l a??"?sé (‘i@@) fog Orfrvc?(gblgf movement

there b&id@adi ng the second set of indentations (411) of the
pi ston rod (410) creates an audi ble and tactile
feedback to the WD 2008/ 058666PCT/ EP2007/ 009674 29

A dnveﬁ%hb%? (hﬁ‘gbéﬁ%ﬁ% habut B PRE bés (PR THBLdrive member (414)

i onal vi sual feedback reg ardl ng dose settin g
compnmya olottedrran (#15¢ ahdcﬁmacttyat!@ry partg(ﬂéﬁh dwl sletted gart (415) and

o acth GBS 1B 4 S B ey TR B r o
moveméhﬁtﬂmenbétw&&hngltamatwéwo:ﬂ)e hive member (414) may be a unitary

component consisting of an integrated slotted part (415) and activation part (416).

The slotted part (415) is provided with a slot (417) that is essentially perpendicular to

_the main axis of the drive member {414). The second pivot (443) of the lever (427) is

located within the slot (417) of the internal housing (407). The slot (415) of the drive
member (414) is designed to allow fransverse movement, but not longitudinal

movement, of the second pivot (443) of the lever (427) relative to the drive member
(414).

The drive member (414) has a plurality of guide slots (not shown) in which the guide
lugs (not shown) of the internal housing (407) are located. These guide slots define the
extent of permissible axial movement of the drive member (414) with respect to the
housing part (403). in the illustrated embodiment the guide slots also prevent rotational

movement of the drive member (414) relative to the main housing part (403).
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When the dose has been set, the user may then
di spense this dose by depressing the dispensing face
(419) of the activation part (416) of the drive
r . (414). By this action the drive ne
“K)ﬂﬁyp%‘g slotted part (415) are noved aX|aPPS¥m£§%H&BGM
distal direction relative to the main hou5|ng part
(403). As the second pivot,(443) of the |ever 10
(427) is located within t K8 sl ot (417) of the drive
menber (414), the lever (427) is rotated about the
ful crum (408) of the internal housing (407) in the
di stal direction. As the pawl arns (429) of the
ie
The achfiehtihart $478) 8f 11 By YREmBRE PR e a6, Fod Srtaces
(418) apd atdisparsthg #t8)41%)he piston rod (410) | S caused to
nove longitudinally in the distal direction with
respect to the internal housing 15(407). The di stal
To mcr@éé@lntmv&@@tofoﬂwet rEfici on thd de(idd OtheCubEeBolidify part (403)
bearing surface (412) of the piston rod (410) to bear
may beagegvided with g5 epbengl agBgows apaiiure dhioughgahich gpfional graphical
f t hr ough
status QLSRR A58 of (N ZBRuE R Tbef G2 oHh ToEM8EH e
drive nenber (414) is I|n1ted by the guide slots (not

d
operatp RNk e nEheabich REkSocki Tt B b sRRE i i now
be desdribedr ovi ded by the interaction of the pawl neans (not

shown) of the internal housing (407) with the first
set of indent ations (not shown) of the piston rod

To set éﬂéQé @ﬁﬁg thORAp sVirfadés F@ﬂa Yoratbale e I(mm) The user

dose spe y optiona be indicated b%
then puds diph doee mmbers(élﬁﬁdjirtatmxm@ﬂ dieelian amay fremdineveain housing

L L T

Furt her doses may be delivered as required up to a

The prihab oDt 25087 BYBUBPCRPENSOH 123588 17 JoV @20 to rotate
about tﬁéﬁlmhﬁ@ 4%) bPtRCnteahernduintd (zwyai abaompaﬁtmah%w&me of

drive nechani sns according to th resent inventio
the locajignmfitee ageend pivet (44¢) ﬁﬁmﬁaslem (6127 withintag sfot (417) "of the drive
ly. 5 The lever assenbly 513 according to
rnmﬂbe?lgdgg 13 (exanple 6A) works essentially simlarly to
the lever assenbly which has been described with

| ef er to fiqur 11 and 12. onprise
The pisey FEPBy i areyPHleR P g Rl LG RENS gf pawt means
(not sho@hRbEHY inkerhaisiResling 10hevitathe fist %&fﬁhwﬁtdﬂ@ws (not shown)

rotational axis 555. The carrier 528 is |ocat

of the pistan rPch{EanAe! theodriye membergiddtbirarelg 'Bltbe pfﬁ@mal direction
relative! (BURE d:;—?%n r5d gig@/)' ggéj \NP%F Brrfs ﬁ#igli)tofﬁhé( gégr%‘}gﬁg@)da:% displaced

second pi vot arnms 529 l'ocate

inwardlg dyrinferac3ip8 wittethecdesandiskey otingagiations (41 13 of theopistosed (410).
of indentations 511 which extend | ongitudinally al ong
internal surfaces of the piston rod 510. The paw

The pr@( :ﬁﬁ'él 2%l @ff thd aricarrdrebers(@3 4 isdindiesl e guidé SRS (Rdt shown)
of the o gad (G3Shek BRETCLOUTFIPE! ROTERIRS BrEmbs: (413). the pavi
arms (429) of the carrier (428) engage with the next sequential indentation of the
second set of indentations (411) of the piston rod (410) as indicated in Figure 12. The
action of the paw! arms (429) of the carrier (428) positively engaging the second set of
indentations {(411) of the piston rod (410) creates an audible and tactile feedback to the
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15 the lever assenbly 513 with respect to the piston

rod 510 in the proximal direction during dose

setting. The first pivot 542 of the lever 527 is

I t within a slot 508 of an internal housing 507
angﬁﬁﬁgg%table novenent there between. The ggggﬁ%mwmwm4

pi vot 543 of the lever 527 is 20 | ocated within

anot her slot 517 of a slotted part 515 of a drive

menber 514, the drive mentfer 514 noving axially with

respect to a main housing part 503 during dose

setting and dose delivery. The | ever 527 has an

user toeidingte Matytha daser bay heenrsataPdddiprally, visuabfeedhack iggarding
' ty.Si [ g | "
cose sERRGTDEP RTotg! o 5En T 318 LR REERIIAEELK. proviced on
the drivdeiniewrdiey (464} etridhetan be avialos throudte adicptienakedindswsagerture in
and two fu b@g& opposing flat sides 550 which lie
the maig NSh3 allel with the |ongitudinal axis of
the drug delivery device when the dose has been set

and before it is dispensed. This desi %n_ of the | ever .
When the ogg dagheeadpinihggesesmay MieAgisnenseriiis dasedysdepieysing the

dispendag Y1E, PhioY B TG S0t Paf (AT5V BB, TR, o Rl ey By s

action thaelrive veemb@7(4ildi) and thesiotted paant {drt&harsf moved axialiyin the distal

ool 385 R NS5 By a0 Ao TRERRA AP AEELH e v
(427) i®Weatddh ety iy @wtdung) guitkiankivefmembee (x4 Rlihe lever (427) is
movenent of the carrier 528. The | ever assenbly 613 .
rotated gbeyt thentylanemr (G ef he inéscarpheusilg (4P iR tha distlidiection. As
the pavﬁ'a‘ﬁﬂsﬁﬁbg) of fh% d8et QBY oRBRERE §§Sé’?'ﬁlbl?£{4 ?g)v%e?@r%bged with

escribed with referencé to figures 11 _ )
the secobrpsst g8 dndeations (4 BRSO dhe pistoavied @22).whiecpision rod (410) is
i . . i - t i . .

causea J5 4N End Ry 0H e BGRRRI R BEp SRS 1B fBRar nousing
{407). l ocated within a channel within a piston rod 610. The

| ever 627 is provided with a first pivot 642 and a

second pivot 643. Pawl arns 629 |ocated on the
The disERdXR ARSI ftRE pRtabrod eNURGadsyd H Qearlrg:; $&ERRA(412) of

u

_set of indentations 611 which éxtend longitudinally =
the pistehgrg (#H0kimbearsagainsicbedtisiond48bs pbihe errimgigs (404e causing a
: : rri Lgned to
doso ofiicBNPR 635 Bhgblie Ahal 1 rB g FEBIRL"G, L0,
direction during dispense and to allow a novenent of

. | ever, assenbl 13,0 t.h res t toth j ston . .rod
The distglgravel B0 BTE memosr (A1 Ts iFRER b il Sl bt sBigwn) of
the slotidtepéit (#15)Pvaibl®4Rd Abcilld fedddéRk t6 Hditste | tBgEtheHtose has been

within a slot 608 of an internal housing 607 for

dispensgidvis rapYidedrby dhe interasdipr obdigwean! meRes derlgipv)withe internal
housingﬁ'@‘@{wﬁi‘i‘ fhé W&gﬁgzgf fnﬁeb@fi%? gg%éeﬁﬁ@)zoﬁtﬁ p%?tlynv gcgd (410).

ted part of ‘a drive
Additiomaiyb eisuglli¢edibatingcardiag dpseididpensisigetay bptienatigibe indicated by
a graphri]é)alfss!taqgs e ict.atgr(,)%rgv%éé] &n ‘%r‘w’é rive tn%e'mntgera(wci), which can be viewed

through an optional window aperture in the main housing part (403).

Further doses may be delivered as required up to a pre-determined maximum number

of doses.

Examples 6A to 6C
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20dose delivery. The distance Y between the
rotational axis 655 of the | ever 627 and the second
pivot 643 is different than the di stance X between
the rotational axis 655 of the |ever 627 and the

WO g4088386¢5i vot 642. Therefore this |ever asseRBIEPHDB0GI74
desi gned to have a 25 nechani cal advantage different
to the 2:1 advantage e.g. of a gear assenbly. The
mechani cal advant age of t hé¥shown | ever assenbly 613
is equal to (XtY) divided by X. The |lever assenbly
713 according to figure 15 (exanple 6C) works
essentially 30 simlarly to the | ever assenblies

' haye, b scrib w.th reference to,fjgures .

The ofSihBlost BA° 14 %R0 ARt ol Snifehid PREDUTISHSLS1 LiflE" Fphanisms
accordityi ¢t the sreségnedehion Alortsrisvd M FEEHRE tmband Wehich is a lever

carrier 728 around a rotational axis 755. The carrier
assemblyg 5 | ocated within WO

2008/ 058666PCT/ EP2007/ 009674 32 a channel within a

piston rod 710. The lever 727 is provided with a
The levarassemiolyo? 1 37agcondiog 40 Siguendd (example £3.) weaks essandialtp Similarly

, ' | I d
e 106 S0y LR L0, BB AT A ESRRE S PRRRS Y ano 2.
compris@ng i;jfgﬁérjr'_aﬁﬂal anda{é negr iSWaghﬁalfw i?ﬂééi@@eﬁﬁ?@fet&%tggvim fdsphct to the

. L . e pa car (0] carrjer - ar e
carrior 8 AR o LA Lot B a0 CHET I bricFae LBinga channel

within & pistéth $6RE10] TIRE Idven 52T ik Mdodtis@shsea &R divdbtald20¥h@ a second
) nmovenent of the |ever assenbly 713 with respect to
pivot StiePpt paRS 158 lpeatednon e masiemeds are edleasablyengaged with a

- ' The ' Vi 7.0
secon 8% b g 55124 LI o B 51l s o
the pistoorrodidi6t abé pawbaene AR 9 o thechreiend2® arel Hesigred tultransmit force

o the AR Yod R0 RL 0SS PR airg GRP0E4 B A Shiement o
the levef b¥SeBIFDST3 WAA MBBEATiAmablordd 5HESRaRE Jﬁrgxﬁhal direction .

mai N hgusi ng part 703 during dose setting an ose

during dets $&1H)9. 15 The di stance Y between the rotati onal
axis 755 of the |ever 727 and the second pivot 743 is
different than the distance X between the rotational

The firgi it 788 off theHevereh2f is7 izatardwithie d slo B0Biofain iPd&nal housing

T r hi Vi assembly 713 is, desi d.to have .
507 for PEERE. ok, BAFE SRRRORL g Bocdst HESL RS Aol Mg oo o
locatedewithin Ginothegestut FITsend IsioiteBhpantsd B asfiCadiveafhedBer Il Ofihe drive

th?e/%hom | ever as,se‘rrblg/ 713 is equal to (X+Y) _
membe(g“ A PR axially with respect to a main housing part 503 during dose

setting and dose delivery.

The lever 527 has an essentially mirror-symmetrical form. It comprises two opposing
flat sides 551 which lie essentially parallel with the longitudinal axis of the drug delivery
device before a dose to be dispensed is set and two further opposing flat sides 550
which lie essentially parallel with the longitudinal axis of the drug delivery device when
the dose has been set and before it is dispensed. This design of the lever 527 has the
advantage of aiding the initial assembly of the drive mechanism. Furthermore, the
(except for the flat sides 550 and 551) nearly round form of the lever 527 which

provides an area of contact with the internal surfaces of the drive member 514 and the
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20 X. The lever 727 according to this enbodi nent has
a symmetrical design such that it carries features
whi ch can be used as first and second pivots 742, 743

si des, even though the drive mech
WO %giféeg%ég apﬂé@ﬁ;ﬁéc})/%%m

use of one of these features on each

The fulcrum 708 of the internal housing 707 interacts

with a first pivot 742 which is a feature |ocated at

the distance X fromthe r%fational axis 755 of the

| ever 727 on one side. The slotted part 715 of the

drive nmenber 714 interacts with a second pivot 743
internal Wabisihgi %47 a thesalby pEovidinagaitanceiaithg Bt alpavemenioph thegamer
508 rotational axis 755 of the lever 727 on the other

side. The two remaining features 760 are not used in

the 30 assenbl ed drive nechanism This synnetrica

eS| ha he a t age of . reduci,n ost ..
The levqrzs LB 81 Ao atinEueanBr i (Pt e orn sk g fipfy simiary
to the Ié@@? ﬁ§§§nblh&% WwheHI HreUHednh@edcaibed with ;@fe@ﬁé@mr guﬂelsﬁlel to 13.
n the correct orientation i s Si r%slfl ed.

It compqsas Acavier G2dnand §r+¢\ffefr5%‘é/hqu? ig igsignedapi f{?@t‘;‘r “ﬂ%\feéeect to
the carrfe?é@ﬁ %\‘&g‘ﬁnd? ?&Eﬁéﬁ%a r | ve e n%d?ﬁeh@é’fﬂ [{9oéatBl %!H‘W!a channei

| ocated within
within agastdn rod$i10g TeedevarnéR7? ishposided with adirstepivel 643 and a second

oot o5 B4 STED o BBAe 89 0h RRL 4! oo v o

second @@ﬂof W*Id@hﬁiﬁbﬁs\mﬁhwh%&p@ﬁénd dbrtg‘tedmallyi altmgsmlt@“nahsbrfaﬁ;es of
apted to operatethrouhthe h%éa and tran
the plsfqrbrp@efﬁma Tthﬁ@qv\dr?@mﬁﬁﬁgr%ﬂ heCREI Pgh &' defigngH ¢ gnaﬂéfﬁ‘ force

to the pi%fo (ﬁlr{)‘%ﬁ the 'dls‘(a%rd{re@ﬁdﬂi 88rind BRpERtAEhA % BRARS movement of
rel easably engaged wth the said piston rod and

the levesragsgably 618 hwiths apepast ity dherwidien rad 6 hlaled praximaledirection
during @FS%EBH@SI ng wherein the rotating nmeans is sel ected

group of (i) to (H),
The first pivot 642 of the lever 627 is located within a slot 608 of an internal housing
607 for pivotable movement there between. The second pivot 643 of the lever 627 is
located within a slot 617 of a slotted part 615 of a drive member 614, the drive member
614 moving axially with respect to a main housing part 603 during dose setting and

dose delivery.

The distance Y between the rotational axis 855 of the lever 627 and the second pivot
643 is different than the distance X between the rotational axis 655 of the lever 627
and the first pivot 642. Therefore this lever assembly 613 is designed to have a
mechanical advantage different to the 2:1 advantage e.g. of a gear assembly. The
mechanical advantage of the shown lever assembly 613 is equal to (X+Y) divided by
X.

The lever assembly 713 according to figure 15 (example 6C) works essentially
similarly to the lever assemblies which have been described with reference to figures
11 to 14. It comprises a carrier 728 and a lever 727 which is designed to rotate with
respect to the carrier 728 around a rotational axis 755. The carrier 728 is located within
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a carrier plate having paw arms and a gear, (Ha
carrier plate having pawl arns and a |lever, 15(iii)a
| ever assenbly; characterized in that, a) when the

said drive nmenber noves proximally W|th respect to

WO 30p@058¢66d housi ng the said rotating neans WBE%PZO""”OO%”
proximally with respect to the said piston rod; b)
when the said drive menber noves distally the said
rotating means noves dist&Bly 20displacing the said
pi ston rod towards the distal end of the device.
2. The drive nmechani smaccording to claim1, wherein

a chanr{éi‘@vtitﬁﬁ\aé gfsioﬁﬁtﬂp'?ﬁﬁi THe leeéel Z7 W grovidetiheaticafirsteivot 742 and a
| ate

secon el A dmPEwhaERCI 30 19/@ ath BRgBRERTHel A FF IHIEASHIG engaged

with a %ﬁ%l‘?@ d doiaﬂ%etnli‘é%o%%‘ f1 ‘g%ﬁzcﬁcéﬁeﬁ@rl@HQiﬁJdiH@ll;ﬁékﬁ)gOfntemai
gear e drive nechani smaccordi'ng to

surfacesIdditine Bistovhevcb 70t Flee paivtl agoar72Pofdbeicpider 129 Bee designed to

vensenERRB2ES g b P35 RTRE oA S BRI o st

a movéﬂﬁéﬁge?m@wes ransg@m;drmg with akeapaot 1to mmpﬂtm trbé 710 in the
sai ever _asse y conprises a lever with lugs. 6.

proximatideatio dutiRehesf ¥t cording to claim 1, wherein the
lever assenbly conprises a 35l ever which is designed

~to pivot with respect to a carrier around a
The first pivot 742 of the lever 727 is located in a slot 708 of an internal housing 707

for pivotable movement there between. The second pivot 743 of the lever 727 is
located within a slot 717 of a slotted part 715 of a drive member 714, the drive member
714 moving axially with respect to a main housing part 703 during dose setting and

dose delivery.

The distance Y between the rotational axis 755 of the lever 727 and the second pivot
743 is different than the distance X between the rotational axis 755 of the lever 727
and the first pivot 742. Therefore this lever assembly 713 is designed to have a
mechanical advantage different to the 2:1 advantage e.g. of a gear assembly. The
mechanical advantage of the shown lever assembly 713 is equal to (X+Y) divided by
X.

The lever 727 according to this embodiment has a symmetrical design such that it
carries features which can be used as first and second pivots 742, 743 on both sides,
even though the drive mechanism only makes use of one of these features on each
side. The fulerum 708 of the internal housing 707 interacts with a first pivot 742 which
is a feature located at the distance X from the rotational axis 755 of the lever 727 on
one side. The slotted part 715 of the drive member 714 interacts with a second pivot
743 which is a feature located at the distance Y from the rotational axis 755 of the
lever 727 on the other side. The two remaining features 760 are not used in the
assembled drive mechanism. This symmetrical design has the advantage of reducing
the costs and the complexity of assembling the drive mechanism because the feeding

of the lever to an assembly line in the correct orientation is simplified.
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34 rotational axis, the carrier being novable in a
proximal direction with respect to the piston rod,
the | ever being provided with a first pivot and a
second pivot, wherein the first pivot interacts with
the housing and the secondygivot interacts with the
drive menber such that the lever is pivoted when the
drive nmenber is noved axially with respect to the
housi ng, wherein 5the distance Y between the
CLAIM$ Ot ati onal axis of the |lever and the second pivot is
di fferent than the distance X between the rotational
axis of the lever and the first pivot. 7. An assenbly
1. AQirive $fechanismdougsede i drey gelieri desicedsrpravisied gompesing:

drive nechanism as defined in any of clains 1 to 6.
a housigg hﬂ"'aﬁl aé’f%'r"?vﬁf ‘38*\?' Eé'éq‘?corrpri sing the drive
a drive mﬁ%ﬂ:'m}ﬁmmﬁ itheeskidi hoasiyg efictcthatl the skid &rive membeikis movable
., asse y of claim?7.. 9. Th | i v.ery device
ongitudig ap iy e AR TRt O SRERHRBY Govi ce.
a pistorl fod thegistHongotheabie et respectte the saiddiauging@ndriy adapted to operate
C

claim8 to 9, whjch i i Nj - ' :
ronarSh gk B e A PR B bl g or e
drug dég@?rge@evmé,idch_ conpri sez a needle. 12. The drug

del i ver evice i, to . [ , .
o oty okt Yo S5 25584 S S M L B by W i v
membefl @it \eRigrgeteto the sid delisimedhereirathe ofatiob aneesisds tseletied from the

for. dji.sPensing a 25nedicinal product. 14. The use of
group %?'bms’del i very ‘device according to claim213 for

()  dicapfrplaighaving pawkamstandal gdaor nul at i on conprising an

O B SRR PR A ol oo "

(i) RA8SWria8serhbigi r anal ogues, and

characterized in that,

a) when the said drive member moves proximally with respect to the said housing the
said rotating means moves proximally with respect to the said piston rod;

b) when the said drive member moves distally the said rotating means moves distally

displacing the said piston rod towards the distal end of the device.

2. The drive mechanism according to claim 1, wherein the gear is adapted to rotate

within the carrier plé’te.

3. The drive mechanism according to claim 1 or claim 2, wherein the engagement

between the said piston rod and the said gear acts through the axie of the said gear.

4. The drive mechanism according to claim 3, wherein the said gear is designed to be
engaged with a rack located on the said drive member and a rack located on the said

housing.

5. The drive mechanism according to claim 1, wherein the said lever assembly
comprises a lever with lugs.
6. The drive mechanism according to claim 1, wherein the lever assembly comprises a

lever which is designed to pivot with respect to a carrier around a
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30their derivatives. 35 15.The nethod of

manuf acturing or assenbling a drug delivery device,
conprising the step of providing a drive nmechani sm as
defined in any of clains 1 to 6 or an assenbly as
defined in claim?7. a4

rotational axis, the carrier being movable in a proximal direction with respect to the piston
rod, the lever being provided with a first pivot and a second pivot, wherein the first pivot
interacts with the housing and the second pivot interacts with the drive member such that the
lever is pivoted when the drive member is moved axially with respect to the housing, wherein
the distance Y between the rotational axis of the lever and the second pivot is different than

the distance X between the rotational axis of the iever and the first pivot.

7. An assembly for use in a drug delivery device comprising the drive mechanism as

defined in any of claims 1 to 6.

8. A drug delivery device comprising the drive mechanism as defined in any of claims 1

.to 6 or the assembiy of claim 7.

9. The drug delivery device according to claim 8, which is a pen-type device.

10. The drug delivery device according to any of claim 8 to 9, which is an injector-type

device.
11. . The drug delivery device according to any of claim 8 to 10, which comprises a needle.

12. The drug delivery device according to any of claim 8 to 10, which is a needle-free

device.

13.  The use of a drug delivery device as defined in any of claims 8 to 12 for dispensing a

medicinal product.

14. The use of a drug delivery device according to claim 13 for dispensing a
pharmaceutical formulation comprising an active compound selected from the group
consisting of insulin, growth hormone, low molecular weight heparin, their analogues, and

their derivatives.
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15. The method of manufacturing or assembling a drug delivery device, comprising the
step of providing a drive mechanism as defined in any of claims 1 to 6 or an assembly as

defined in claim 7.



