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| mprovenents in and relating to drive nmechani sns
suitable for use in drug delivery devices The
wo ealsosssad field of the invention The present POWEPL0TONI6T4
relates to drive nmechani sns suitable for use in drug
delivery devices, in particular pen-type injectors,
wherein a nunber of pre-set doses of nedicinal product.
can be administered. In particular, the present
invention relates to such drug delivery devices where
a user may activate the drug del.ivery . I Ge, . .
ImpropRRent<H N SAOJEIARGAI AP (MaGRRE Sy SlARlG By ugeyncdwe delivery
deWc%?Ve application where persons w thout formal medical
raining, i.e., patients, need to adm nister an
accurate and predefined dose of a nedicinal product,

such as he in or jnsulin. In particular, such
The thé\lﬂi'C@éé'eWa&zt[‘ﬁﬂbY?rEQ”i on where medicinal product is

adm ni stered on an irregular basis over a shortterm or
| ong-term period. These circunstances set a nunber of _
The presgritrienention relatedr tay ddeei mechaniewiscegitalile tfar $isgi iwgdrug delivery

oo SR er e et FERPGR 5. et bt Skekoses o

medidg@%@ﬁéﬁd&é}g baYadmitigter&d. Int padipelad! ihenpszent revention relates to
eli'very of the required dose of nedi canent. Do

JOse :

such drig deliyenudevibes wheye andaimaab pglivale theweie delienydavice-
is to be disposable rather than reusable, the device
shoul d be cheap to manufacture and easy to di spose of

Descrﬁ;ﬁfcﬁf@frr%mté!d e ng suitable for recycling). To neet
these requirenents the nunmber of parts required to

assenbl e the device and the nunber of material types

the dewi i e fr . D .
sucn s G RvEBLSH U0 APBICA D SRt Sl el mecica
trainif,t he.n pdtentedheed tbi abithiniv@rosa6acoura edcpexdedined dose of a

~mechani sm for accurate dispensing of pre-set .
medicjain predus, @MCPreascaﬁB@ﬁnf?roﬁﬁ‘%ll'g]yr‘inn@é‘fkm@?fei fHcp devices have

appli{q‘?@?ﬁ}xﬁtﬁ’ér@ rﬂFH@ﬁﬁ] g'?&?u& iﬁ ‘ég?rﬁb\ﬁli’écrﬁﬂ%ﬁéﬁ ‘?tl,re@gékﬁagig over a short-

erna ce eac CONes in

term éNgagasrntpeniotdth a first tooth wheel asthe plunger
rotates when a dose is set. The device has a second
t oot h wheel that

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 to a minimum.
User operated drug delivery devices are well known within the medical field.
WO 9626754 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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rotates with the first tooth wheel thus driving a

thrust rod into the syringe when the sel ected dose is
waledoswssoedl. Wil st this device provides a usefBCT/EP2007/009674

enbodi nent for adm nistering a pre-set dose the

intuitiveness of setting a dose remains unsol ved as

parts need to be rotated durbng dose setting. An

injection device is disclose% in WD 01/95959 A 1

havi ng a gearbox in which a dose is set by rotating a

dose settin

nb h , d [
the PRIAEE TPGHE WA 861 r DR S0Viseana? 4 HECSY gl wheel that
rotateg'e\?ftﬁriﬁ& FRECR V) th%s})c{/l’ﬁ%r 2 fﬂ\?ﬁﬁh&@irﬁﬁghé'ﬂrﬁ'@% when the

dosé can be injecte ssi ng hone
selecledj doséois deliveredt WWhtlst this eéddeatmdvidesi ai osefulréinbodiment for
t hi s device prgvides odi. men

adminisferingst F¢-gt 03¢ Ihe dntiifebesnet sg&a?qqgtﬁf’\%e remains unsolved as
parts bg%{j% ib‘é‘?ﬁ?aftéd%ﬁriﬁ t&dsrégbegﬂlﬁig?_se remai ns unsol ved as

S nee 0 be rotate ng dose setting. US
5,782,633 teaches an applicator for a dental conpound

An ingglon elieas APl I i QY &1 R g asgrias iy which a dose
is set rdtafikg |0864& detih@ridhabias aﬁ@%@%@aﬁﬁﬁ@, k#id bp&khich an injection

cated on a ram |n WO 03/080160 A 1 a nedication
buttonlietgvates frgmaap @ndtefthrasyiringeaa distanaeeproportinnal (te dlegl set dose and

wherein . the gear, set. consists of a firs i nj ' .
wherdiadhE ot S8 rinee ariehn PRoteging herti i ilhiby Button to s not
elevafREHHSItiON WVPIst thisTEEiRE RBJiABS B OSef EMmbddirAgkt fr siministering a

drive nmenber of the apparatus to provide the apparatus

pre-seli doseaonee Rgairctie intuiliyanass. offsaiting asdosa FRMAINginsaked as parts
ecand, pi hi.on ar th.1 ndependent conponents having a
“eedi%ﬁai"?@g‘?‘? SHQPSQE’SE%‘*E‘&@et between. Surprisingly it
was found that the drive mechani smaccording to

instant invention w thout having two pinions provides
US 5i782,6aaHeaches an @ppligaios ioard vientar comeRUpd haypgyan elongated

BB T 085 RS 5rdGpR 5955 ARURBLABAE one ro
located ph 3t gusherdodaddrarosheneckdacatedondefamed by i nst ant

i nvention. Further the drive nechanismaccording to
instant invention further provides

In WO 03/080160 A1 a medication dispensing apparatus having a gear set is disclosed
wherein the gear set consists of a first pinion in meshed engagement with a rack of a
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-pull 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.



10

15

20

25

30

t he advantage of intuitive and easy to use dose
setting. Description of the invention According to a
wo poostossspect of the present invention, a dri VRCT/EP2007/009674

mechani smfor use in a drug delivery device is

provi ded conprising: a housing having a proximl and a

distal end; a drive nmenber |gcated within the said

housi ng such that the said drive nenber is novabl e

| ongitudinally; a piston rod adapted to operate

t hrough the housing and transfer a force in the

| ongitudinal direction to the distal end of the drug
DescHSidrY6f thedRYémfon @ rotating means rel easably engaged

wth the said piston rod and engaged to the said drive

menber and engaged to the said housing; characterized

pcoofr i 104 B BRI M Postyr s i o
drug 86halry BBvICBao ProlIEs cBprisiiy:| y wWith respect to the

sai d piston rod; b) when the said drive nmenber noves
a houging havipg eHyoximal anst adistgl eAins noves distally

.di spl aci e j | st : i st.al d ;
a ey MBS Mbdh B R DR BRSIE S, A8 g RRmermber i
movaBRClbARitedinafly;i nst ant invention the said drive nember

is non-rotatable with respect to the said housing.

. : g. In :
a pistioredraganied rioeaprerate ditreigh dhe thUsiRG \andi@nsfiTs Grce in the
ek i { : [ ' [ :rotatable
ono St L AF T S ShETacRRr) e
a rotiingf raeans relesablymrgagiedtwith the saidrgistoaniosinard engageadito the said
. invention the rotating neans |s a gear. In yet a
drive merher and engrged iR sosRIFEIUSHIg: t he drive nechani sm of

chardc z%ﬂtinitﬂéﬂ‘?n“ on the gear is free to translate
relative to the said piston rod.|ln another further

a) pwiearthedsaidridoide membef ndvesdplioxematbcwithirespedt tortbeasaid housing
i nventji.on the engagenent betwe t he pi st od and. )
t RS BUTOIANG TAABS G scPra o By vith 5] o i 580 piston roc:

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.

In a preferred embodiment of the drive mechanism of instant invention the said drive

member is non-rotatable with respect to the said housing.

In another preferred embodiment of the drive mechanism of instant invention the said

piston rod is non-rotatable with respect to the said housing.

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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In yet another further preferred enbodi nent of the

drive nmechani smof instant invention the gear is
walems@ssdo t 0 be engaged with a rack | ocated onPtTEP2007/009674

drive nmenber and a rack |located on the housing. In a

further enbodi nent of the drive nmechani sm of instant

invention the rotating meansgis a lever. In yet

anot her enbodi ment of the drive nechani sm of instant

invention the rotating neans is a pulley. In yet a

further, embodi ment of the dri.yv, chani smof instant . . .
in anpffpE TR PrRderan e Hat <! Benaf vy Sl eRismiy) . Aiggt invention
the eﬂ(\]g‘é’gﬁiﬁéﬁﬂbéwéehetherrﬁét@h%dtéh@tr@f G&sr aEs NARiug theraxie of the said

rug delivery device with a | ever assenbly which

gear.conprises a lever which is designed to pivot with

es t ot carrier arg ; t ati.gnal, .axi s, : .
inyel SaRepr  Brflel HrpleTod SHpoumR 8 BB hafe ephdfism of instant
invenfi6s B9s GehPist desighad Wbécéhc?a'lj_@ﬁ Wigly @r'rack Ip¢ated decthel drive member
a first pivot and a second pivot. The first pivot
and ajracklegated wnitheteaisingusi ng and the second pi vot
interacts with the drive nenber such that the lever is
pi voted when the drive nenber is noved axially with

In a flirBisdresrhbb@inidrit didhis drige nduhatisthafdestinbiglaetion tHeerotating means
rotational axis of the |lever and the second pivot is

is aleyefferent than the distance X between the rotational
axis of the lever and the first pivot which results in
a mechani cal advantage different than 2:1 . . The term
In yet' dnothetedmbediymetevofcthie ddeemdectarnismi ofstrestdnti inventiorothe rotating
shall nean a single-dose or nulti-dose or pre-set dose
meangis 3rRUIgY¥f i ned, di sposabl e or re-useabl e device
designed to di spense a user selectable or pre-defined
dose of a nedicinal product, preferably nmultiple
In yepadudber eetbatbmest of the driveuniechagisowoh insdanbimyentibmthe rotating
mgl ecul ar wei ght heparins, and their anal ogues and/ or
meangds &/gY¢RRsS Y- Said device may be of any shape, e.g.
conpact or pen-type. Dose delivery may be provided

through a nechanical (optionally manual) or electrical .
The idvéntiomburthari retates tetaddde enechgnismi fos andetgudiedwgrysdevice with a

lever l%%pgﬂ%w 'g/rt]ﬁqhgtgﬁpﬁlggﬁ}nfeg}ﬁ? %Higﬁl id% d%s%%e%r %Vipf?/%g with respect to a
carrier around a rotational axis. The carrier is movable in a proximal direction with
respect to the piston rod. The lever is provided with a first pivot and a second pivot.
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. 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 lever

and the first pivot which results in a mechanical advantage different than 2:1..

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
multiple 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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or electronic nechanism Additionally, said device nmay
contain conponents designed to nonitor physiol ogi ca
w@e@postoses such as bl ood gl ucose | evel s, etc.PCI/EP2007/009674
Furthernore, the said device may conprise a needle or
may be needle-free. In particular, the term "drug
del i very device" shall mean & disposabl e needl e- based
pen-type device providing multiple pre-defined doses
havi ng nechani cal and manual dose delivery and dose

se|l ecti on nech S whi ch s .desi d f ) .
(orto R s S B RLhehin S8R elinaE e mechanism
I e L@ﬂ h
sucn $E5) Sl T bscgdlgeiofiandy 9811080 1y SRUhTE el mechariem
or elecimsniarrnechamiam. d’cdcmrma"ypsa[ded@\bcq nrmaﬁoata;n ermpanents designed

to mngQ[Spl?]\% (%Iogﬁ:gg pfope usrhg% ﬁg?h 383%,09(1 Igﬁ{;:pﬁs Iévgls eﬂ:t %'rﬁ)\ermore the
said delicd! rhgftdoﬁﬂﬁf\sead'nébd%'rpﬂnb?g)é Redd|8MRIY. Iﬁfp@mdtﬂér the term “drug

novenen speci fic conponénts. The housi ng may

delivede slayived smalbmmre a ieisposable dwedia-baseth dPeIThisy agmcs providing

8 A9 e Bt ST 4y B8, Gbery ano coso

selecttirP hfchantithslewhrRdis Od e SRS Folis b’!}'nwer@bnbhﬁlthcﬁmefbrmal medical
conponents of the drug delivery device

training such mpaaantgyni’rezfsratﬁy dbe drig degeery ctﬁVé,QQ)w Qfdb? Iwctor-type
limting the exposure to contam nants, such as |iquid,
dust, dirt etc. In general, the housing may be unitary

The t@rfm ahauélhgp@bbom@wmtanf wtvehtlbarsimlll m@ferbblyuhwan any exterior

ape. Usually, the exterigor housing serves to hg
hOUS"@@r(tmiad'gé\ONﬁm mbcadv a m&lblarOfdf‘tQi@eBOlb?r'“Q DEEE, nanner body)
d c
navinf) SR, B0 IBlg] b EVER BRESE Gmoyement of spectc

compbﬁerﬁlBOVTId@dhwsmgamﬂwrbﬂ idesigriedraboi rmmabtiosthestsafess, correct, and

comfciatie AR of TR dPsr, dguioe oredl of o M TaRaTanpsualy, tis

de&ghé‘d’ %‘Bb@@re G groﬂ%@{ | G4d A dfo P%ﬁg?‘avdeé‘ﬁvlth@ d)ﬂﬁlé'lﬁﬂenoéomponents

of thededugveelwedga\dew:,eo&eg tlagfsmlfveneeclnamlegs%goﬁndgesDMger piston rod)
by llﬁ}@g] nga&gﬁ%ﬁg ef i rgl ySt}chheas rIlltq&r %%léi,n&]rtoétc. In general, the
housing may be unitary or a multlpart component of tubular or non-tubular shape.
Usually, the exterior housing serves to house a cartridge from which a number of
doses of a medicinal product may by dispensed.

In a more specific embodiment of instant invention, the exterior housing is provided
with a plurality of maximum dose stops adapted to be abutted by an axial stop

provided on the drive member.

The term “engaged” according to instant invention shall particularly mean the
interlocking of two or more components of the drive mechanism/drug delivery device,
e.g. a spline, thread, or meshed teeth connection, preferably the interlocking of
meshed teeth of components.

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

adapted to operate through/within the housing, designed to translate axial movement
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The term "drive nmenber"” according to instant invention
shal | nmean any conponent adapted to operate

wao boosasgsbeni t hi n t he housi ng, designed to transPEL/EP2007/009674
axi al nmovenentt hrough/wi thin the drug delivery device,
preferably froman actuation neans to the piston rod.
In a preferred enbodi ment thg drive nmenber is further
rel easably engaged with the piston rod. The drive
menber nmay be of unitary or nmultipart construction

throughivithin e ShuS (Aavee ORHICS. FEalFERx: oo 2B ARIAER dngans to the
pistor] fb%% 0 PRIGAE BMBdiment ﬂ?e 6ﬁ@e himBer fs%rthé?‘?ébééél@l? engaged

orce or novenent in one direction only, preferably
with tlokeipiston dock phesdrivel mennlbemmaibet afrunitady oaoudtipangonstruction.
instant invention shall nean a conponent adapted to
operate through/wi thin the housing, designed to

The tgﬁﬁn%@b@%ﬂy/'éﬂ gdJRE BEIHordiRg Ot iMsYaritlinDehtih dhHD preferably mean

ivery ice, preferably ™ fromthe drive nenbe
that twmeompnrmmts pbinstand rpechasienmoédr dewee are uwgfsdﬁ@pﬁaeslﬁgon of force

or maigpmighh i+ b g Bie 27t pieraiy LB ib e o rack -

and p| ni on system a worm gear system or the |iKke.
The "piston rod" shall further nmean a conponent having
The ternai“pistomrodiraaserdiog rtednstant investioa ghadimean anggmpenent adapted

to il iRt 8 TRABG, iR Yol BIFSHIR, axin) movement

throu@ﬁ?ﬁﬁthmlﬁ{é &g deliverpdéevies ! préfembhdiromnthe drh@ miefib@t to the piston,
conprises a series of one or nore sets of

for themtgppa@Mﬁaiwcwawa@éhsw&rﬁn@m iegtablenpredush Saigpiston rod may
be flegﬁné or ottah Yy e Sim %P&P'é‘%&;g&%& %?aél??ﬁﬁ@t;?lqﬁn system, a

ah any rotatin conpon at 'transters

wormEgEHrnysfmﬁ edethe IfkeoThelfpistion ved nshdlicfurther tﬂwrpa sbmponent having
rod. I't may be nmade of any swtable rial kno ¥
a circuiag o SI9-GHGU ATeRTOB - SeRtioR: i MAKIbREYAGE Op PN SHLAPIS BAterial known

by a ﬁgkﬁrfﬁkﬂleﬁ‘msﬁwéugﬂ'% m ?:ep{)faﬁﬁftéﬁﬂ?ﬁwgbéﬁ%ﬁsﬂ%ctlon. In a

means one
prefeneefennbbbynmtsnhe ;gemm rcbd1 comuprises pr eéres ed one or more sets of

i ment the rot ns may be a lever. In yet
longltgﬁ@@ﬂgﬁpapﬁé é‘EP d&FHB&?W@ﬁP”?he rotating means may be
a pulley. In yet a further preferred enbodi nent the

rotating neans nmay be a | ever assenbly.
The term “rotating means” according to instant invention shall mean any rotating

component that transfers force and/or movement from the drive member to the piston
rod. It may be made of any suitable material known by a person skilled in the 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 means 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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The term "gear" according to instant invention shal

nmean a toothed wheel used in conjunction with a rack
war@Bosseanot her gear, preferably a rack, to trBOBEEP1007/009674

force and/or notion. In a preferred enbodi nent the

gear may be a spur gear. In yet another preferred

enbodi ment the term"gear" npans a gear wheel nounted

within a carrier.The term"lever" according to instant

i nvention shall nean any beam conponent pivoted about

a fulcrumto transmt force and/or notion. In a

preferred enbodi nent the fulcrumpoint is | ocated on

The feh® h@Véﬂ’ NSccdingosl ihstanPvaflionhsAEBmEAR &y Weam component
menbe In yet another preferred enbodi nent the term

plvoted @lwut a fierium teettansmit fomrmjapmtém imatpratsread embodiment the

w55 LB i s S b Publgh o Ll member

In yet%\n%ttlfi‘(larI preférrdd éﬁﬂi&‘iﬁ“lehptﬁehl%nw ‘st 508l fHgannanylpe&m component

delivery. The term"pulley" according to instant
that movesressentishaproximatly with respect tarfbedrstes|red cwiipariiase setting and

ot e 2SR PR TR o B Lo

belt. In a nore preferred enbodi nent the belt of the
pulley is attached to the housing and the drive nenb

The tgf® ‘t‘méle%@@po&mg He ipstandyinvertieeshallteaneapy whael “and/or belt

compéﬂg?ﬁ:ﬂ%é Oshg%ﬁgéé rgﬁﬁmﬂ V\#c an(#/B{ ﬁ‘f‘oftloﬂnﬁ" Q“Hreferred embodiment

the plilRlyeesaplivesagagssl aMdt thelt.he aonﬂirerprefedredTémbbdmnt the belt of the
"| ever assenbly" according to |jnstant invention sh

pulleynisaatt gﬁgﬁ%m&wswngmghﬂgﬂwﬁ BEMeRASr anthdhg V\%q? ofrthe pulley
n [Qr
enga§iE PG (o Rt an e B o B Ry [ FelirBther preferred
embodtmpmmbetwlhea{|oﬁghaphlle1>et$rremasmjnl)oéngagmi witt/tbe piston rod.
i ndentations and/or gear-formteeth. In a preferred
enbodi nent a rack is located in the housing and a

The t%ﬁﬂ‘i&é{errélfs%n‘lﬁy’* SE&Bfhd b [H¥east’ |hV§nf@rmﬁé}I rh&a® any component

preferred enbodi'nent one and/ or th, nore
consigtiref ef aliévwerang, a oérricheesigries todcansmit fmce imadlr‘mrugohgw .or
on the drive nmenber is flexible and/or pivoted and/ or
nmovabl e in one or nore axis, nore preferably one. The

The tb?f’hmraSIEaQE&&ﬁhgs’é@Héiahtnmvéﬁh@rﬁ srﬂmcﬁé@hn&)‘? ‘éohﬂﬁr@rh‘t having a
invention shall “preferably mean any Ki ngs,

lineamamayalaf, ribs candsor gindentations @mnd/ere Qﬁaféfﬁfrﬁlal teﬁ!i%/f elﬁea preferred
embodflment 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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conponent of the device, for exanple the drive sl eeve
or an odoneter or a dose dial sleeve, or the like,
w@e@Bosshé y the drive sleeve, for indicating tRPCT/ER2007/009674

user when the device has been activated and/or is in
operation and/or direction of operation and/or a dose

of medi canent has been delivgred. The "distal end" of

the device or a conmponent of the device shall nean the
end, which is closest to the dispensing end of the

device. T " ALOX] " of ey .
he 85T B e BRI  8B8hpsPiert BE A4 Es Shalmean fhe end. which
is clodeltitbesé drRipRYs nTI’gQ’éhd bethd gedesi ng end of the device. A

second aspect of instant invention provides an

assenbly for use in a drug delivery device conprising

c rd
The bRPilial EREC T JFE RN B0 2 bOPRoBeb! SH R geMEERIAMmean the end.
whichdiglfuitRest slexy ﬂencwmuspemgng leddsfithie dewideani sm or t he

assenbly according to I1nstant invention. A fourth

aspect of the present invention provides a nethod of

. . " deli . > o s .
A se@RRERhactbrindto iEr bR profBts i SREBIDY £ 1Jsainh Ghug delivery
devicacoaiphsiny the drivg areichanisemaicoording fa instant dpetitioaf

instant invention is the use of a drug delivery device

according to instant invention for dispensing a

A thir cf‘%i‘ tHe gf’é‘s?g \ﬁrﬁfoﬂbﬁ*v@e%pﬁﬂ .eﬁverg device comprising the

ceutic ation I on, Suspension
drive mecch)anmnmr itlse agsembpracooedingrip onstdnsiaventienl from t he
group consisting of insulin, growth hornone, |ow
nol ecul ar wei ght heparin, their anal ogues and their

A fomﬁﬁf 'a%EEbtvéﬁ tthrdr8§eReﬁﬁfe'anh0;&ondetsh§ e @% :assembling a drug
any limtation, the instant invention will be

dellv&rx pdaamcraaaompr@rr@tra stap of Iproyitiog @ rivenmechapisnwior lam assembly
obodi.ment and with reference to the

accorﬁimonlaggqrﬁlnmngﬂn Figure 1 shows a sectional view of

a first enbodi nent of the drug delivery device in
_accordance with the present invention in a first, _
A fiftls @spectigé instant inyestionods; thei yse of eadsug Wisliveryudewee according to

mstari}eI Y/eer}qal Vf'oiawdiosfpeﬁs{nigr S:S ﬁig?ﬁ(%gierﬁro%ctt h&regér%gly 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 delivery device in

accordance with the present invention in a second, first dose set, position;
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device in accordance with the present invention in a

first, cartridge full, position; Figure 2 shows a
waeewsiosssas vi ew of a first enbodi nent of the dpCmEP2007/009674

delivery device in accordance with the present

invention in a second, first dose set, position;Figure

3 shows a sectional view of g first enbodi nent of the

drug delivery device in accordance with the present

invention inathird, final dose dispensed, position;

Figur§ o8 2 SO S50 ¥ st Mlofhsd S 3P, FIBCHUNRR) device in

accorBaR&E Withi the Présent inverition ihsd thitiafihal deise disbbnsed, position;
position; Figure 5 shows a sectional view of a second

Figure Atshowsen sesfional view of aoﬁ.qqomdrqma@dlnmtm the daigidatieery device in

i O Se
accortfae Wi b EREMntiMNeiond 4 fisf RGN 5%108s °,
Figuré Bi gshbvend edcticmil vidw ohe siidepddehbadimerd@itise druy delivery device in
accordance with the present invention in a first

accordan¢e withdhe Lmreserﬁdquntm ing gesands fissisipsesetepositinn
Flguré( sC¥hRhs ééﬁtfoﬂaf(ﬁé bfr%nﬁ'nrafef%%dﬁ‘ﬁ SV, %Wgﬂ‘? device in

INn accordance resent rnvention in a

accortianed Mihaheffﬁéserndlwéntmm infa finst, eca‘}tr&ige\/fﬂll,aps@mbm onal
view of a fourth enbodi nent of the drug

Figurgidyshaws A sralionahxiew of ehihirHeSpPedignrnt qfvt@ﬁt¢ras qier‘l'vgry device in
accor{jéﬁ(?%wnﬁ%é t’jrona tlevéntlo‘?loiﬁ'é our t(ﬁ ARt o

er sec view of a enbo rrent
FigurelBushaded a\sectiodaelwiew ofna fauath émbmilrwehhof the orugsdelivery device in

accordga it the SeSseliarersionn ct L aidaeBRl oot of -
Figuré esKEWe adﬁ]dﬁé‘?réédﬁ%ﬁbpﬁlewoﬁ"écfbru%néﬁ\b%hﬂeﬁﬁSf the drug delivery

present invention in a second, first dose set
devicgirsaccadanéce g\umdhepreh@wsnmerstm inom fitstveatridge fallf pesition;

FigurG D ShoS o BCtisnl i of Epurth embediiniEhe of 15 ARiLaBfiary device in

accorHQﬁéé Wah; thE'p@é‘é&tlﬂvéﬁ@ﬁﬁﬂ% §@<§dddm|?ét ddsevsef p@sﬁlbﬁt h
nbodi nent of the drug delivery device in accordance

Flgurw1t1 hshaves preastional viesnef arfifirnembeditaent, of thesdrugodelivery device in

Yy ,gures. 13 to Vi ew
accordfhee, BB the Asesdhisiohanc sy, GtedERcbodium 1 or
Figur@ 19" $Hbwie bi sestivndPviedeofa diihdembotiPnéteofthesélig delivery device in
i nvention conprising a |ever assenbly.
accordance with the present invention in a second, 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 according to the present invention comprising a

lever assembly.
Detailed Description of the Embodiments:
Example 1

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

with the present invention.
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Detai | ed Description of the Enbodi nents: Exanple 1
Referring first to Figures 1 to 3, there is shown a
wa@leag/ossshé very device in accordance with the pPEFEPL007/009674
i nvention. The drug delivery device ( 1) conprises a
cartridge retaining part (2), and a main (exterior)
housi ng part (3). The proxiqgl end of the cartridge
retaining part (2) and the distal end of the main
housi ng (3) are secured together by any suitable neans

to th kill ed t..lnt
The dG\eiMBre dleslishal hERIPTERE @ A (iae o1aling Hagt (@) and a main
(exterb@ hbﬁsﬁ@%r??bgwﬂ'h@ prokingalrid 8f th%nébrﬂf V%é‘ﬁetﬁﬁinﬁg part (2) and the
housi ng part A cartridge (4) from a nunb
distal ehddafdbe rodinahonsing |(a)aarqosemued taggthes byi %men@lé@blegneans known

o el 6 3 08 S B by iy B8 rotinin

part (24} -sefufRNRKAR the@hstal 8Rd of the BlafRabsingRIre(3)ed over
the distal end of the cartridge retaini ng part (2).

The renovabl e cap (22) may be optl onally provided with

A o 61 B5 BSR4 B 41501 s mayype oionses

is proviiedbi theeyweridge eetelirii |pa¢tn?2)0f\ pigtorc ()t isi Mned in the proximal
retaining part (2) in t e illustrated enbodi nent, is

end optheveartifa (). a di stal threaded region (6) designed
for the attachnment of a suitable needle assenbly to
enabl e nedi canment to be dispensed fromthe cartridge

A rerﬁé\)ablé ﬂcé;hé(ZB) lisiseleaisadlye ridattieenver tthe distal éndlsmfnghe cartridge

provided with an in ernal h usi n
retainfrig R i4): | TDeIPRSVEPIe 3P (62 M baghliosen Ty Sraligsiyith o or more

el [
w.ndow@e&gfezg ol mernaltw%tsslﬁ.%ﬁm asfdrhg(vqyg\g hiflHe! ditridge (4)
can beaidwéd®) extending along the main axis of the internal
housing (7). Alternatively, the internal housing (7)
may be formed integrally vvith the mai n housing part

The diStaf egﬁﬂbﬂtﬁﬁaééﬁrrdgé;?eﬂaml 39)4% r’tﬁeh?lhs!réted embodiment, is

provi 1t gul (not shown)
provucmnblvmhvm diﬁahmreaded srbgmm) (6)Tdmlgmd fcmeams attaghinenhiof a suitable

needléar.l,uts%tg\jrrnzil)5)§3 Fo gr?ar\lgle medicament to be dispensed from the cartridge (4).

,—

In the illustrated embodiment, the main housing part (3) is provided with an internal
housing (7). The internal housing (7) is secured against rotational and/or axial
movement with respect to the main housing part (3). The internal housing (7) is
provided with a rack (8) extending along the main axis of the internal housing (7).
Alternatively, the internal housing (7) may be formed integrally with the main housing
part (3). Additionally, the internal housing (7) is provided with a plurality of guide lugs
(not shown) and pawl means (not shown). The pawl means may be an integrated part

of the internal houSing (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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of the internal housing (7) or may be a separate
conponent as illustrated. A piston rod (10) extending

W@ hoodasgecs he mai n housing (3) has a first set BPET/EP2007/009674
i ndentati ons (not shown) extending longitudinally
al ong external surfaces of the piston rod (10). A
second set of indentations (4411) extend | ongitudinally
along internal surfaces of the piston rod (10). The
first set of indentations of the piston rod (10)

B E T T —
the pi%'toﬂ Pod (‘i’?) nl%e ohh?alﬂﬁ@@tﬁﬁ'dlﬂ*lﬁg?%bttﬁfg gethé @evice. A bearing

setting o |ce beari ng surface élZ) | ocat ed
surface (‘t’b)elodati(hht emm distat Bed mfsthenpistan (ad)10ksisddispesed to abut the

oo B o35 RIS b S Sl Aot e g gpacing of

the firkt ééttofsit%er@tfatlbl‘%JI antahé @Béoﬁdﬂ def bEingeALAidNS ¢l 1Pk essentially equal.
I ndentations ( 11) is essentially equal. A gear (13)

consisting of a carrier (28) and a gear wheel (27),

A ged (T FOmSBHARI b (2oHa puliar ite! (28) REELT Rgpigwithi the
carriet 428),! igCiabarb O Withire aCahah@dl Willih ﬁfeeprs%reaééb(lm) Pawl arms (29)
engaged with the second set of indentations 2

locatachen phe cafrierdd8) a0y releﬁgatpja\ﬂng@gﬁg V(/lyg;hq)ﬁegcp{@i s&t of indentations

(1) 8 R TISA 980, e S0 PO i KB Gy esionea o

transiltIfemier 1l thiel Mﬁdmrﬁm) ihtHedistal diectionrdufing3)ispertse ard to allow
pi ston rod (10) in the proxinal dlrectlon du

relatiG o uRgenthbetiad the GeRs S o iBs pr g5k (10) in the proximal
dlrectﬁ?{eglﬁﬂﬁ@r négrlﬁg?ﬂ@qeé‘f&?f MF&ESP%Q rrtS 2 Fi@%rﬁ%}wegﬁy engaged

ousi n rve me exten

with thd tedthtdieh@iradlo(8)rofdhe ir¢rnal heusing\é). rrerrber (14)
conprises a rack part ( 15) and an activation part
(16). The rack part (15) and the activation part (16)

A drifé SmB mveﬁléaoeﬁ HBSO% t {re Plsto®od" Pfcgt 'W'drﬁ@dﬁ%rmber (14)

axa ere etween. Alternati y, the drive
compmeabear rgdid panta! Heared ami aetivatioonpameri6).cbheirack pardf(15) and the

i nt egr at.ed rack part (15), a actlvatlon rt 6) . .
activalp Ptk (For 13 SEsHTed to; sobheing’ i R ey ortal “dndlor axial
n t Rt | thefdrivBenicrfbe 214 it
o8 S R e egnicrd papbe e
comppeentoaistingoian enjegua:ted a0k p%’e(‘rﬁ)cﬁnd activgdian nﬂﬂa@lﬁ)
(27).
The rack part (15) 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 drive nenber (14) has a plurality of guide slots
(not shown) in which the guide lugs (not shown) of the
WO paos/sssbe housi ng (7) are | ocated. These gui dePGT/BPR07/009674
define the extent of perm ssible axial novenent of the
drive nmenber (14) with respect to the housing part
(3). Inthe illustrated enbod nent the guide slots
al so prevent rotational novenment of the drive nenber
(14) relative to the main housing part (3).The
activation part (16), of the driy nber, (17 as. a
The gotivation Py"mo 169 0f éh% drvecpemoes)(14h a3 %P&%@ﬁggi%%ﬂaéﬂéﬁaces (18)
( @58 intuitiveness of the operation of
andacﬁ%%%ﬁ ﬁ mai n housing part (3) nmay optionally
be provi ded with a w ndow aperture t hr ough whi ch
gr aphi cal st at us i ndi ca ed on the .drive.
omw@ﬁﬁ@ﬂn@mne&ﬁf Hie opetalian Qbe devise. dpe Arain fioing part (3) may
e t S
optiof iy, Y pr6FefC vt %2“@29??&8#@% IRoRgSaTIch, graphical status
indicajorisgsrovitedgon thesdniveanmnesntierg)l 4pfcarhlee diewesl. menber (14) .
The user then pulls the drive nenber (14) in a
proxi mal direction away fromthe main housing part (3)
Operétﬂﬁ'f §Pthe @’(xkﬁ%lh@?y Bé\%e RfBEcdrdbhle iWithatHe SResBRt invention will now
direction he proxi mal novenent of the rack part
be desBjibeduses the gear wheel (27) to rotate and nove
proximally by virtue of the engagenent of the teeth of
the gear wheel (27) of the gear (13) with the teeth of
To sétrhedf)@é‘é ﬂégr)gﬁ}is tHegfipdurieet (485 bf ﬂﬂddhb@ rh@@ber ¢14). The user

he rack (8) the rnternal housing (7) thus noving
then pul@ theadriye mgmbar {Hd lpr@)gr@amad|¢r@§tlp@@wam~,gom gneomam housing

L e T

with a first set of indentations on the piston rod
(10). As the drive nenber étravelsmth pr oxi.nal
The pipxieealirpaveapat @ﬂ/*@et@cmérﬁo V1) sauses t qs?af eLgéf(J) to rotate and

move@éﬂ&&u{mé@b fvu{d?eeo 'ér%@asdg?ﬁ aéfechet aq%g?fv%é’el (27) of the

éraction wt set

gear @113) with the t@eﬂat(ﬂnhe odcK 107). of Tthe nacmpantaﬁ&)randeiheotfeetl'hef the rack
is limted by

I f,.th
(®) of theinigandl OSO () thymENCoine GRaT, (1 30 k1 TgrPrKENgitgeTion.
menber (14), the paw arns (29) of the

The piston rod (10) is prevented from moving proximally by interaction of pawl means
of the internal housing (7) with a first set of indentations on the piston rod (10). As the
drive member (14) travels in the proximal direction relative to the piston rod (10), the
pawl arms (29) of the carrier (28) are displaced inwardly by interaction with the second
set of indentations (11) of the piston rod (10).

The proximal travel of the drive member (14) is limited by the guide slots of the rack
part (15). At the end of the travel of the drive member (14), the pawl arms (29) of the
carrier (28) engage with the next sequential indentation of the second set of
indentations (11) of the piston rod (10) as indicated in Figure 2. The action of the pawl
arms (29) of the carrier (28) 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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carrier (28) engage with the next sequenti al
i ndentation of the second set of indentations ( 11) of
w0 b@spsston rod ( 10) as indicated in Figure 2PCIER2007/009674

action of the pawl arnms (29) of the carrier (28)

positively engagi ng the second set of indentations ( 1

1) of the piston rod (10) creates an audi bl e and

tactile feedback to the user to indicate that the dose

has been set. Additionally, visual feedback regarding

ose set mayoptional |y be i.ndi cated b r aphi cal

optionsiiy; b TIRREs BY PR SACEHBOBAI PrRid: St 25§ die member
(14), Wﬁ'&{‘cﬁﬂrbeb%e\ﬁ}e%"‘ﬁﬁo&@ﬁ 08p 'E?(Shé!%h@ﬂﬂ/' apémeeWn the main housing

a ure In the main ousmg part (3). en the dose
part (3)33 been set, the user may then dispense this dose by

depr essi ng the di spensing face (19) of the activation

part (16) of the drive nmenber (14). By this action the
Whendee é@@?%e@ﬁ@et apd (48 rhag 'l‘hé}ﬁﬁfspéﬂ@é tﬁé@jd@V&ddepressmg the

y|n tal direction relative to the main
dlspehemglfage 1149 of the. activatibie paete(16) of thmdrlg@memh@l’e(M()ZBy this action

the dtue oy b1y 1k FagPan (18) o e E8ally e Bista direction
relatnfé‘?d‘tr(es}né?ﬁ H&L@mgﬁ?aﬁr@b ReuRé neeth’of tHethQreWhe\e/hm of the gear

of the gear IS caused to rotate and nopve

(13) arbeerwageai wdh rtbetteath ofiihe naski(dg) phtheyeagk par)(15) and the teeth of

e R P B, S EhES2rIof Sl BHL1) s causen

to rotﬁﬁgéﬁﬁk?ﬁhd“et iA thé%aﬁﬁp@li’@btﬁﬂthgfs m@@iﬁgttlﬁé lg@ﬁS ((3)%hgm.ﬁd|nally in the
the piston rod (10), the piston i S cause

dlstalrﬂjmtlpnn@stthauml|eyrr18n(2t9|)@f dh%parrlem (&&Pf the GP@h(13) are engaged
wit $E:85Ehe S5t OF OB GRS, QY Sion 8 o e it ro0 o) 5

causédid ﬁﬁﬁe(ld\ﬁ%itlﬂilnéﬂ}emﬁhetcﬂﬂat dite¢tich) witb rbs;mctagahamternal housing
the piston (5) of the cartridge (4) causing a dose of
(7). medi cament to be di spensed through the attached needl e
(not shown). The distal travel of the drive menber
(14) is limted by the guide slots (not shown) of the
The d|§takamar iovéhjent Afi thé bistam dod (a‘dl)l daausfeseki@@elarmg surface (12) of the
di cate that the dgs

has, be ens d,is

pistom, g 0) mmtaw%ftﬁph@smﬁ 360068 (R FAUFIRG a dose of
medn{;%ﬁgh{‘fgﬁ?é‘o glss Eﬂgéa E}%’g 21 tH‘% ta'&ahngtlj @F%ﬁfer (Zﬂ%i sﬁf)wn)

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 internal
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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Addi tionally, visual feedback regardi ng dose

di spensing may optionally be indicated by a graphica
war@sassessidi cat or, provided on the drive nmenbePCT/EBI007/009674

whi ch can be viewed through an optional w ndow

aperture in the main housing part (3). Further doses

may be delivered as requiredi4ip to a pre-determ ned

maxi mum nunber of doses. Figure 3 shows the drug

delivery device of instant invention in a condition

where the Xi mum nunber o doses deliv
(10) 9 irevert KRR FRBIMOHEM s of e Spar.0%) 237 e fhe Ui\ Emember (14)
"]pmﬁﬁﬁﬂuﬁﬁxﬁgﬁ) abuts an |nternal dlstal face (33) of the
piston rod(10) to prevent further axial novenent of
the gear (13) and thus the drive nenber (14) in
E "E%g imal direction. Exanple 2 Referring to Figures 4
xa there is shown an alternative enbodi nent of the
drug delivery device in accordance with the present
i nvention. The drug delivery device (101 ) conprises
Refergagttoi Higuresdatnidndhper is how), aaraiteanativen eebadiment )Of the drug

Si n art 03 [ f the cartridge
delivergdBviiH 8 Hehptoisoy b PSR ln Moy of ° he. e n
housi ng (103) are secured together by any suitable
means known to the person skilled in the art.

The drug @sliveryedeéad ¢49 hes@mprises @achrlerlc@g’erqt@mmgqr)ag (692) and a main

(exte@&ﬂﬁ):%‘ﬁgjﬁﬁ"@%@wrﬁg dgg%F% %nﬁt(?fag%gp?td%émgt 'ng part (102) and

the distariagid of trréom hbu@m@e(dloezmé slebodadttogmtyelbby any suitable means
di spensed is provid e cartridge reta

knowp 1t92§he RESiosY §h'”?<105)thiesaftet“&lth%d"lr‘ﬂrqtﬁ@ wb fiwgqi'?teﬁae cartridge
re’tam@‘g(gr {)?Iﬁ é?@i)t |§'s%8réd1\91%rn t-ﬁ%edd%a%ﬁ‘a oﬁ ||’i h%usmg part (103).

retaining ust
enbodi ment, is provi ded with a distal thr eaded regl on

o507 I BT B o AR B oy o
dlspeﬂﬁg@?é‘sﬁméé@ﬁe é??rLdgL E&En(ny)ﬂﬁrt 1’1@2)t mepistddiﬁd tigdetained in

sing p I's provid
the preixirhaleend ofthenzdrtrldges(hﬁ)g)( 107) . The i nt ernal hou5| ng

(107) is secured against rotational and/or axial
The distal end of the cartridge retaining part (102) in the illustrated embodiment, is
provided with a distal threaded region (106) designed for the attachment of a suitable
needle assembly (not shown) to enable medicament to be dispensed from the

cartridge (104).

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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novenent with respect to the main housing part (103).
The internal housing (107) is provided with a flexible
WO a0k/068668) ext endi ng al ong the main axis of tPEI/EP2007/009674

i nternal housing (107). Alternatively, the internal

housi ng (107) may be fornmed integrally with the main
housing part (103). Additiongly, the internal housing
(107) is provided with a plurality of guide slots (not
shown) and pawl neans (121 ) .A piston rod ( 1 10)

A pistpBeor (1180 pXisnipguaB e TR RIS GBS Bes ar feied testh (109)
exten@hgtlgﬁglﬁjcﬁﬁgl dé%ﬁj\f a%uﬁgbe o-fgﬁe ﬁ)?étoﬁfroél §€40). (ﬁ%q%etoéf teeth (109)

ton r exten rough and are engaged
of thevpistont fod (1) elxtemistr(rdlng aofl areeengagednaith Hbespawj means (121) of

o S o G ek h e LA on £t TATh 00 croima
dlrectﬁﬁaﬂdﬁ}& §é‘ﬁ|f’1 tﬁelﬂ @el 'Aoﬁéétgrggs aLrfhee (111 2} I%ba@@idatotfhe distal end

on r s dis ed to abut
of themlstmnrrad (1 a@)slsaflspmmsabm thia @syximal mof(the mslpnl(§05)
| ocated within a channel within the piston rod ( 1
10). An axle (128) of the gear ( 1 13) is releasably

A gea?'rgasﬂs Wckbed Whifh én‘artr\%wnthm@r% pidtoh red Rnsopmm @stle (128) of

he set of teeth (109) are designed to al
the gdanr(d43) isaredeasablyoengagechwithitbe et obtegth 1109) of tli!etméton rod (110).

he o 5L e (65T AL B4R 8 0T i ISP B PP o0 c110)
in thel distd)) diréctionedan ﬁg"d@derﬂslef BAHI tONaNbW i rBtativet ﬁ\loﬂ)@meﬂﬂﬁbetween the
teeth of the gear ( 1 13) are permanently engaged wi

th
gear (1H8) m@tmeoplstqﬁerqd el thacmoxlm)dlr@ptl@n@urwge‘i%mg The teeth

of the gﬁegéc' (?I%Sé#?% @ %ehﬁ;? _e'ﬁ'%ﬁggérvi‘lit/%tﬁ:?: e‘?ﬁt ?'@é {%?ﬁ)‘ﬂé rack (108) of

the inBafarm@E&sn@ (160K ( 115) and an actlvatl on part ( 1
16). The rack ( 115) and the activation part ( 116)
are secured to each other to prevent rotational and/or

A dri@ehgéerpﬂ%?é’ ff‘ﬁzg; eﬁggag akb%wﬁﬁ? aoruébh%'aa 1166/ Yhel é‘ﬁvedh'xé’rﬁber (114)

e a uni consi st
compﬂf;e@@ rack €41 8) aad raacé@t(vhtld:ﬁ)pamhdl 1891 1 Tluatradn (p‘eﬁ)tar(d ihe activation

ot (i 50 ok L s S SHBAE hygment v
bemmeré%tl ggf gpg @F‘lg% gﬁ%ﬂa'lbléh'(i ‘K@%a? giedf ubygﬁ/ é&ﬁbonent consisting
of an #itegmated fa¢kh@ 1i5) aedradtivatiors pag (( 16)7) Thi s defl nes t he

The tgc)a(t%eor}tthg frack (115) are permanently engaged with the teeth of the gear (113).

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



10

15

20

25

30

perm ssi bl e axial novenment of the drive menber ( 1 14)
W th respect to the housing part (103). In the
WO bdoassseas ed enbodi ment the guide slots al so pPEWEPL007/009674
rotational novenment of the drive menber ( 1 14)
relative to the main housing part (103). The
activation part ( 1 16) of qge drive nmenber ( 1 14)
has a grip surface ( 118) and a di spensing face (
119) . To increase intuitiveness of the operation of the

d th h 103
To inqeass GHItEDASS OhHa SROLEEN GF §14 AEYGH U Masin digusifpart (103)
may o%é@ﬁglrlf% 15%&@% gﬂﬂg@%ﬁ&éw dé’ﬁ%ger‘r@g?nlrgunrbrgpﬁtt@i 'oY)ggnaI graphical
statusdedicatry, provide omtrecdovelarereber (11 4) earpbe viewed.

inyenti on will now be described. To set a dose a user
grips the grip surfaces ( 1 18) of the drive nenber (

Operaiioéft)of;tlh%_m I?ﬁ‘?u@%%ﬁver@/%\}?éé inseécflﬁdé*ﬁd:é/ RitheREreert |ﬁ6‘éntid(h will now

irection away fromthe main housing part
be deddibed. her eby novi ng the rack ( 115) in a proxinal
direction. The proxi mal novenment of the rack ( 115)
causes the gear ( 1 13) to rotate and nove proxinally

To setié{ {jga')setéjﬁﬁé’rf %ﬁ&ett?en §Uﬁ§ée§{1 fd]?%fttﬁétdﬁlv@fméﬁ\%eﬂ@ﬁ’f 4 The user

€ teet rack and the teeth of
then puils theedriviel mendusc ((114DB) a piroxineal |dmeetma|awmuf§omgth@ main housing

part ({1 hesatny Raynanine et (byPIop AeR e "ot ho

i nt ernal hou5| ng (107) with set of teeth (109) of the
pi ston rod ( 110 As the drive nenber % travel s
The prowitta movsment otithecsackotd 153 Icauses the ger?é (ﬂ|1§ & relade @nd move

ool 7L b5Ebe B Rt o P (AR o o

rack (6 1Q%n@thé hetRios tnflexdble(rack ) 08 hofsthedhiersali hysirge(107).
I exi bl e rack (108) of the internal housing (107). The

prOX| mal travel of the drive menmber (1 14) is limted
The pb%%r%?gd g\ﬁ“l Q')hlssdr&ééntﬁﬂ‘tf] rﬁ{?r?%?é feiiﬁ%llbg{ﬁbg@h% 6f ?Swl means
(121 ) bﬁhe Imxfrr?é hggﬁéhlégll 0?);wtth e,e]g eﬁLedth 1109) ofethg ernutpd 1§110). As the
drive tambeEtidd) FGYSts ths PRMAArEUaR felokyg i Besisiibrod (110), the
axle (‘?Eé} 8Pth%fgeene(1%5 fs él&&%be@ftransversely by interaction with the set of teeth
(109) of the piston rod (110) thus deflecting the flexible rack (108) of the internal

housing (107).

The proximal travel of the drive member (114) is limited by the guide slots (not shown)
of the internal 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).
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the gear (1 13) positively engaging the set of teeth
(109) of the piston rod ( 1 10) under the force
w@e@siosssde by t he fl exi ble rack (108) of the i nPer/mRPt007/009674
housi ng (107) creates an audible and tactile feedback
to the user to indicate that the dose has been set.
Addi tionally, visual feedba regardi ng dose setting
may optionally be indicated by a graphical status
i ndi cator, provided on the drive nenber ( 1 14), which
can be viewed through an optional w ndow aperture in
the main housing part (103).Wen the dose has been
, e t j n ' i i
Wherfffle ddstiuss Bpefir, 18 Lt TPy Byt fisbefiog igiiose by depressing the
dispeasing\Vfate qn19pof the hcliGatiart parte(1d6) vé thedrive heniber. (18¢). By this

actios S A5 o3 T PR e 8 R ke Syl B it
directg)gmatél%i\g@;cg tﬁ&?ﬁéiﬂgh&?éigg ﬁﬁho S Ashihe B&ith & th*ehgeaer (113) are

) are engage the teeth of the rac
engaded. Gjithahd teath ofthehrack (116) Bhdstheteethaafithefajblefrack€108) of the

et EhRE (TRSFREGhEP 1% e ol blod 55 3, Bt o
axle (%?8? of the ri(313)‘%£a%ﬁ%§é(9 {?Nhifmﬂ'\é@ét ef téRt(100) HPe piston rod

he piston rod ereby causing the piston
(110)r iherébyl canging shenpiston oodi( 1 L) toanbye langitudingiliytialthe distal direction
.. direcgtion w,th respect he i nternal housing (107).
with rqmergitg?gep INteing ﬁﬁﬁ??'@ﬁe(hﬁﬁjf the piston rod ( 1 10)
causes the bearing surface ( 1 12) of the piston rod (
1 10) to bear against the piston (105) of the
The distat axiahmoveopnt afike mistandodd1d0) aausasathenbearingsurface (112) of

the pidP R FF1QL B 20finft b RERRLPREI oA B o2 R (10 ausing o
dose BY niddcaitiéfictoBedispenséd srough tieé atthehedheedial (NooshoWg).
(107). Audible and tactile feedback to indicate that

the dose has been dispensed is provided by the

i- i f e (112 f L
The REFRFE! 9358 o REpPorTIFA T ) o i R4S RIS ot showr o
the irﬁéﬁhogoueiﬂig((m?éﬂ/)\udib‘hiiahddaalilbyfeedbscluklato fbr&ﬁcﬂitecthat the dose has

regar di ng dose, di spensi ng may optiona e indjcated, .
been ijshenedpRiRIAYIdEE e ier@alion of She paud ANeANs o5 fieiupe intemal
rousBTIEN Yt e SEULFIRARYIDR Yo st b ORAERlY, visua
feedbacktregarding essemispgensited mesyr eplicrslly dypuindézated byoa graphical status
indica%r%_g%v?gerg'%%dthng)gr%mmneum grr (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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of doses. Exanple 3 Referring to Figures 6 to 7, there
is shown a further alternative enbodi nent of the drug
Wwa@ledoswss6y6 devi ce i n accordance with the presenPCT/EP2007/009674

i nvention. The drug delivery device (201 ) conprises a
cartridge retaining part (202), and a main (exterior)
housi ng part (203). The proxgral end of the cartridge
retaining part (202) and the distal end of the main

housi ng (203) are secured together by any suitable

The dig et e Sip st 0 HESRPURES e Tidags Srapaicnpal (BaPE and a main
(emerﬁ&gﬂbuélﬁgﬁp%% WrhBinodifal éhatstithe eertAfigé hétarmha part (202) and

ousli ng A'cartridge (204) from wh
the distai‘md off théomain bbualnge(aioeo 126 spcu togemerbtey any swtable means
nsed is

oo W o B U o
retalnﬁcﬁcgr 2@2 \i§ is@e@red?Wthin theQlistaPeRd oftHé ﬁfalﬁ H@usmg part (203).

ge reta| ning part (202) in the illustrate
errbodl ment, is provided with a d| stal threaded region

A cagidahy07) FeB mien 2 BhER T8 of & InedBrey JiBHLE may be
dlspeﬁgéd d Sﬂﬁldezpﬂﬂthddhrfr@e' ﬂétaiﬁtrfga;ﬁ@rﬂ (Z0DOA Petn (205 is retained in
i n housi gppart is provided with an internal

the prioasinsalrend Caﬂli@gler(fZQﬂhal housi ng (207) is secured
agai nst rotational and/or axial novenent with respect
to the main housing part (203). The internal housing

The dl&@i?)endsofpfr@/bdﬂﬂdg\etrbtan'hgxpm (ROZNin (1O 8ustrated embodlment is
attachi ng a puI I e?/ (240Q0). Alternatively, the interna

providgsliwithqa diste sk ragiend 206 hdesioned ;fprvdih@hatﬁ@fﬂ%ﬂﬁqof a suitable
needl?ﬁ%s—:-%lyp% Ené gzﬁw ré%metdt‘?@gbléf?pe%rﬁ fférﬁrtﬂé‘lc)apt?ﬁgbr(904)

provi d shown
pamA nmeans (not shown). A pi ston rod (210) extendlng

In the @egﬁatgg%;bgaﬁ%qgﬁ%ﬁwéigﬁ%mgf St (24D Frowdeduitngn intemnal
i f f.

roush 00O TG 9971, Sk gt retdgopiDpraor i

moveendrit nwith téspmg to dhe mamelmgafgegl part (203 eTpeavintemalnisousing (207) is

h
prowcgec? W|tYS1 a0¥|m21gO;Ionrtmth(a2089tf<()3rr:—S]t”f‘achl?r(l)éJ %IanﬁleV(gZ?)) /ﬂternatwely, 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 pawl 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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prevent novenent of the piston rod (210) in the

proxi mal direction during setting of the device. A
wheasiossgecur f ace (212) | ocated at the distal epdr/aP200@9674

pi ston rod (210) is disposed to abut the proximal face

of the piston (205). A pulley (240), conprising a belt

(241 ) and a wheel (242) is4lgocated within a channe

within the piston rod (210). An axle (228) of the

wheel (242) is releasably engaged withthe first set of

e R3] 4580 Sheb 5 M3 50kl B R A b Chesth c200) are

desngﬁéﬁ ttBeaIRiv@thFbe" fenémiddion fotthe Fistdrakodli (2804 iiIPrtheudisi direction
di spense and to allow rel ati ve novenent between the

duringdispense2and tanallqvheepmgednowememm?ﬁweﬁntﬂ'ﬂé pulbaM (@40) and the

sstord A L bl e o E Nk b, SHE Ly b 2

f d
r EER B ZI@ 55y g e

conpri ses a fixing point (215) and an activati on part

A driveSimd a4y bl Biout Bl sl dob @Bl THE e, Riimber 214)
compﬁﬁé'ﬂ arfixid pbiniY2e5Eahd tareastieibwasart (24 6)ernh@tmmg yoint (215) and

the drive nenber (214) nmay be a unitary

the aefiyedipatpary (316)aare Aeeuyedt edeae!kiomemis Beev mfwtaaﬁaal and/or axial
mover?%%\@ﬁ&eo% Blg%% &f(g ﬁa'%lvg&, AL 4Jmérp§§f 4)(5'?4P ée)f%e a unitary

Ive ne

compéhérhtf‘cﬂ)ri@@tmg df%]rﬁlhte%'fh&edif Xing pontii215) rid acthestion part ¢216).
| ug (not shown) whi is located in the guide slot
(not shown) of the internal housi ng (207). This

The bt%ﬁ];('Zgﬁ? of e Wl@{)t(ggg %eéﬁ%] ed L Pl i ble 'FH&@'B%W(ZM) at the fixing

ve e ect to the
point (&15). (203). In the i I ustrated errbodl ment the gui de
sl ot al so prevents rotational novenent of the drive
menber (214) relative to the main housing part (203).

The dmé rﬁéﬁfb\é@‘@% e & (di.@%??uggndt '&ﬁoWn')%n&?@%afe?dlﬂw)t)he guide slot

surface a di spénsing face (21
(not sﬁownr)cnfethe antienali housmga(;%()h)f Thisedetiresatheaxient ohepermissible axial

hous art (203 r.ovi de
move{eh g Gh HTeTb Al et GPEPe Bule GRPRAG AT (203). In the
ilustredl &RBbdPhemihedyuide slot also prevents rotational movement of the drive
member (214) relative to the main housing part (203).

The activation part (216) of the drive member (214) has a grip surface (218) and a
dispensing face (219).

To increase intuitiveness of the operation of the device, the main housing part (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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status indicators, provided on the drive nenber (214),
can be viewed. Operation of the drug delivery device

WO pooaosssselance with the present invention w || PODRPINE7/009674
descri bed. To set a dose a user grips the grip surfaces
(218) of the drive menber (214). The user then pulls
the drive nenber (214) in a oxi mal direction away
fromthe main housing part (203) thereby noving the
fixing point (215) in a proximal direction. The

To seﬁﬁgﬁisré(aéyg?rvgggg 7 Gib FLyecen 3 TEL0t De b maniy a2 145 The user
then %%Xgh@érll\)%e i efrt(/QéMgln brkﬁ'oﬂﬁﬁélfdlfg%ﬁbnoéwé)hﬁoﬁﬂﬁe Enﬂn housing

to both the fixing point
part (2303 )thetétsy ohoving timerfixinmg pam«ﬂlZ‘bﬁjdn tehproiimalrdjreusiont
(208) of the internal housing (207). The piston rod
(210) is prevented from nmoving proximally by the

The prok@RaACHRBNRInt RFheBANS rié9bef 121W) c@hsééﬂ%e nmeéélamz) of the
ousing (207) wth the second set of teeth (21 1)

pulleyt (Qetomtetroime add(mcme) prmsmaﬂyé byrvirtee of e attachment of the belt (241)

of e 3Hh T2 (5 4 Pona hOFE 1451 IR i Reblis 219) ana e
mngtiioﬁﬂl(zesyiofmnﬁteehémousmy {(2o@raction with the first
set of teeth (209) of the pi ston rod (210) thus

defl ecting the belt (241 ) of the pulley (240). The

The EHL B S bl A5 RPTR Bl Ao fikEon of pa

mean(sQ(ﬂESi shéWnl B€ tiee thteinal h@uhfn@V@ONfWIﬂhmejéda&de@@fO@ﬂ teeth (211) of
14), the axle (228) of the wheel (242) engages

the ptai@n regt (Z&hudys the driyet mesnbemE214)r travelst '”o\th‘i‘ é&@ﬁma' direction

relatixsle_zqu]@%; ‘tiéﬂgrﬁp}o?f C(g ggﬁh%z%%%g? ?Pﬁgcﬁ\\tﬁ? ?5 is displaced

transvErselyi Wir}teﬁbﬁaglmm theefifstrset of ¢dethbf (200 o ti@e?@ﬂétowfrod (210) thus

the piston ro ) under, the force provided by the
deﬂeqj@gtt%(epgjt ()24&90{ M!QYe(?4P§40) creates an audi bl e and

tactile feedback to the user to indicate that the dose
has been set. Additionally, visual feedback regarding
The piomm&l&tat\dehgf ey daipé inoerabky (Db4)i indinuitedeHy tlye @uide slot (not shown)
he, dri

of th Il hl %@y%n%t mféﬂg\tgﬁg %rgd et\,v\élot(tj'@e\fdﬁ.l gq'}gt eéj{lvgpmeg?]%r (214), the
axle (‘Q‘Z@‘)’%‘f"tﬁé’g\fl‘@éﬁ B2479) A gER! With as indst BaGhent@l3doth 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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When the dose has been set, the user may then dispense
this dose by depressing the dispensing face (21 9) of
wWo b@sasgebvat i on part (216) of the drive nenberPCREBI007/009674

By this action the drive nenber (214) and the fixing
point (21 5) are noved axially in the distal direction
relative to the main housi ngqpart (203). As the belt

(241 ) of the pulley (240) i's attached to the fixing

poi nt (215) of the drive nenber (214) and the belt

o Sy A A ik
wheet"’ﬁfﬁ,} o Iﬂa gﬁ I%)? gg@u ?%ta(«%ﬁ%d' ﬁ'ndv%alhe%@a%té‘lo&i‘?é’ctlon by the

e engagenment of
enga méhﬁobﬂid tele?d bf Xhevibieft W)Nﬂﬂ‘t theofeelﬂheﬂhheﬂhe(cﬂz(?ﬁ) The axle

(228)icf taﬁdﬂ!ﬁﬁ(yz(éﬁahg{ the pulley; (240) T Phodaed, WisOe it BRES! teeth (200)
of thetogﬁc,tt&? b8 2 ﬁﬁ&heréﬂf&&@éﬁn?aﬁé NstbRGoB! RHON th Qﬁoﬁ@%&)ally in the

nove a the di's direction Wwth respect
distaltdireictien wﬁxenesnéchodbengtetmmusﬁ@(%ﬂs)t al axi al
novenent of the piston rod (210) causes the bearing
surface (212) of the piston rod (210) to bear agai nst

The cﬁ%}gl Bg.%t AoveREht dtithe steATbE! (996) £2040s TeiBeaing sdFaee (212) of

I canent to be dispensed throu h the attached
the pistadred (260) tmbe\m) againet thes pisiton (20%) ofothe: partringe, €204) causing a

nbey. (214), i ted
dose g meglearizal e sispensg eyt RangrieahabP Ry BBk
feedback to indicate that the dose has been di spensed
is provided by the interaction of the paw nean

The distahviraver of the drivee memben(Zi4igs (ipoted Iw the gn@%@@é&@o& shown) of

no 3G ) il B el g rt e ose s

been HiSHPEREES Pravidee! b?ﬂﬁéhﬁté@@ctid’ﬁﬂbﬁ&t@dahﬂ/ nae@‘fsap’mtcsﬂown) of the
status indicator, provided on the drj

internghi s (87 ) withethe 5e608% %ﬁ ‘éfpﬁ%haqz"\ﬂn) rﬂfoUOe plstgn rod (210).
Addlth;ﬁg?rll lglé%ilnfeggs Jbré?afﬁ@' &%ﬁ%@?gﬁ%ﬂé%ﬁé@%é{)ﬁ?ﬁélhﬁ@é‘ﬁ'?dlcated by

_ i'Verea equrre
a graphicalumatue ineeatof, pd@\%lded &v(ﬂlimdira/eﬂfrriaa'ﬂtmrr('ang),mhich can be viewed

gures 8 to 10, there is shown furt her native
thrOU@h‘r%U‘PFPﬁQﬂa' windaoye aﬂ’PUQrQ{E} ﬁ?\?eﬁ“?"lj 19 Pﬁr@%bgg'dance
with the present invention.

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

of doses.
Example 4

Referring 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).
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The drug delivery device (301 ) conprises a cartridge
retaining part (302), and a main (exterior) housing
w@a008/0§886a3) . The proxi mal end of the cartri dgePCT/EP2007/009674
retaining part (302) and the distal end of the main
housi ng (303) are secured together by any suitable
means known to the person skidled in the art. In the
illustrated enbodi nent, the cartridge retaining part
(302) is secured within the distal end of the nmain
housi ng part (303).A cartridge (304) fromwhich a
nunmber of doses of a nedicinal product nmay be
' Cowvided i . e ;
A cafftEBENS08) Kord WHES ddnbOP o Mdges: OF o ThediChal imadiet may be
dispenéed ieproaided idgtbe(czoit)dge Tetaitingt part E3QR)oA piston (305) is retained in

cartridge tainjng p (302) in the illustrated
the pr@mi%&?{tﬁﬁs‘?%{f'&g?dgha% th a distal threaded region

(306) designed for the attachnent of a suitable needle
assenbly (not shown) to enable nedicament to be _ )
The distapendeafl theogarttidge aetainidgepdrt@a92) im thendlustriated eapkediment, is

orovi i b Pl BEn TR R (S Bt B AR H8A of o suravle
needle39€3emblys §h6t S0 1S lenadledtrhedishnidi/ ' baxiddpensed from the
novenent 'with respeCt to the main housing part (303).

cartridgee(304)er nal housing (307) is provided with a ful crum
point (308) for attaching a | ever (340).
Al ternatively, the internal housing (307) may be

In the MUSREtedNéRBbAIMent MHeaie hBBsiAgsaiE (30B)Herpro(ided)with an internal
Additionally, the internal housing (307) is provided i
housingt (304).glihe énteira@lsheusing JBB¢h)s gﬁgquq@%gof@y@g?[ apd/or axial

i t i . i i . .
move T B85geh 4 LA A8 B4R10%, T8t i (007 s
providdét vitrs ec dudruart peint i(B08Nfat iattashingl alleved (340) Alternatively, the
extendi ng longitudinally al ong surfaces, of the

) y S gislon
internabdiausing (3Ghemayc bR dfosedontegralinvith dhe an hoypigspart (303).

171 t. j . ) . i
Additbhallyhel R EAGERG U AT geelinh oL 8RS 08, rot shown) and
pawl haasis(@46807) to prevent novenent of the piston rod

(310) in the proximal direction during setting of the

device. A bearing surface (312) |located at the distal

A pi%?rgxr;&fga F@ﬁyﬁgﬁgﬁ’ﬂﬁ%‘*g@i@%ﬁ the HhimPPSaLINGO (30BN hbBea 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 indentations
(311 and 311’) of the piston rod (310) extends through 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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(305). A lever (340), conprising a plurality of lugs
(341 ) and a first pivot (342) and a second pivot
w@ 3008)58666 | ocated within a channel within theP@i/EPZINT/009674
rod (310). The lugs (341) of the lever (340) are
rel easably engaged with the first set of indentations
(309 and 309') of the pisto®3od (310). The first set
of indentations (309 and 309') are designed to allow
force transm ssion to the piston rod (310) in the

and t& a6 R re@itiv8 thbPemeEHt befvebirsRNa 3 ? 09 aRldl Y pfl&loﬁtrbﬁe(m 0) in the

novenent between the | ever (340) he piston rod
proxirgalidiredtiont d@rirpg sgtt'mg Tdher ﬁxzst pmmt <ﬂ3|42)ngf thet leveg (340)eis attached to

the fulagty (BB B35 mal novieing RGBT PRt ghoimsnt ire between.

pi vot abl e novenent there between. A drive nenber (314)

ext ends about the piston rod (310). The drive nenber
A dri\(esmmb@hﬁi14b)e®<tané$ @boug the)pistad red 6Ht0)y dheodriyeamember (314)

complises B.oigf B dnd 2 BivaRSe o B5ia b el Bl ‘alihihg, activation

part (smpérelwmallto tel@eh othéet esieve fRatsHAl\RIdYor AXI8I ﬁhbwment there
nmber may be a uni taﬁ% conponent consi sti ng of

betwem Ale tareéd the grive anempen (il Adnay &ei aunjtant cqrapenent consisting

of an | h@wsaﬁ&i’ﬁ@@?@t i acvelipridiit (6% fenber (314)- The
slot (31 5) of the drive nenber (314) is designed to
al l ow transverse novenent, but not Iongétudinal

The sesondwtivot GH3) 10f thedevar (340dts lanptgd writhimdhe sletr (318X of the drive
1
memt§§1§§1ﬁgsfrgeuit%§t R%‘IB’F(ifg%erdn(/ghr@aerné&%}eégﬁg)\ﬁs r@%%i@ﬁed to allow

trans\@itsel encslerhent( bat nehimmyitudinal htoventerntpef tHwescoed pRT (343) of the
Thi§ defines the extent of()aoerm' ssi bl e axi al novenent

lever ¥4Q) reladive (@ thrAoke membsr (1 respect to the housing
part (303). In the illustrated enbodi nent the guide
slots also prevent rotational novenent of the drive

The dnieetreemb@i {3 14)chad guieetlags [{d4davhicharseilogatedrih thé@@ilide slots (not

The_gctivation part ( the drive nenper 14) . . ,
showniof 3 fPradl PBEENgSIE). s dainepaine RotrucY patgissible axial
r t lc0 i
moveﬁ%\?:tgg tﬁﬁ@ﬁfﬁf%ﬁrﬁﬁgﬁp\gfm regp%i%ame Ro@éingNart (303). In the
illustrated embodiment the guide slots also prevent rotational movement of the drive

member (314) relative to the main housing part (303).

The activation part (316) of the drive member (314) has a grip surface (318) and a
dispensing face (319).

To increase intuitiveness of the operation of the device, the main housing part (303)
may be provided with an optional window aperture 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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may be provided with an optional w ndow aperture

t hrough whi ch optional graphical status indicators,
w@e@siosssds on the drive nmenber (314), can be viP@EEP2007/009674

Operation of the drug delivery device in accordance

with the present invention will now be described. To

set a dose a user grips theogrip surfaces (318) of the

drive nmenber (314). The user then pulls the drive

menber (314) in a proximal direction away fromthe

To setglpggg %gié%?gr%rt&ergﬁ&%% her e&\égtsmg negqlh\zegg%ﬁbﬁg 314). The user
then pgﬁgﬁgl)ﬁ@%vefmé%eﬁj 3¥8 |HEATJBfr5xu(n%M)re§ﬁd’r$ﬁﬁlawfﬁbranM@fmam housing

torotateaout [crum (308) of
part (303) ¢nereby moonsing ghé 8RIMY painta(33 6P emalrmdm?édtreoholby
virtue of the location of the second pivot (343) of
the lever (340) within the slot (31 5) of the drive

The pfBAR&! n(cﬁﬂé‘}lent-r th@ akee rﬁ@r‘i‘ibéﬂ@ﬂ) Baliey Y &s\elr1(340) to rotate

novi ng proxi mal I nteraction of° paw neans (345)
aboutdﬂe fulerurm (308)af themﬁengalm)ngm&q? )ima prexiorl direction by virtue of

the o _wp?@b#%%%oﬁé i a3 hello B AR MBI ihel AR {o18Ybr e arive

mem Z, )|onrelat|vetothe pi ston rod (310), the |ugs
(341) ‘of the lever (340) are displaced transversely by
i nteraction vvlth the first set of indentations (309

The pal g ﬁﬁ#ﬂﬁ ds R\E é}Ig‘% %%H; Rfoglqrfqlﬁ,?guﬁg@){/ B&%’tie@étg)tr{ gf"ﬁéwl means

(345) %¥ mes"{téma| Fo0wing @07 hath meewajndwseusomd(aafazbns«eﬂ and 311’)
he end of thetravel of the drive nmenber

of the| glggpr( g (310x Aqqéhq: ayine mgu’@ere@é%éra}@{%lq m@ ,péq)flmal direction
Bk P 505 R 455, B 44 o Bl e, i iplces

trans%ﬁ’@élﬁ@@therﬁctﬁrﬂwﬁ‘tﬁ thé flréffEBtaﬁhdentaﬁon§163091gsd 69@1) Qf the piston
e lever (340) positively engaging the first set
rod (3dP)-i ndent ati ons (309 and 309') of the piston rod (310)
under a force provided by the transverse deflection of
the | ever (340) creates an audible and tactile
The pt@dsiahtraveioofithe driermemberdBe4) is lirhited bdhel guidehalots (not shown)

of thelSEamSEhaug oL DT e ind Kol FESRESH 1S ARLE AT Ta1. the
lugs (84 7f SFthkNe&ALN0) SRigaye ath e next sequential indentation of the first set
of indentations (309 and 309’) of the piston rod (310) as indicated in Figure 10. The
action of the lugs (341) of the lever (340) positively engaging 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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the drive nenber (314), which can be viewed through an
opti onal w ndow aperture in the main housing part
w@ 308)p386¥hen t he dose has been set, the user nRYT/ERPEN7/009674

di spense this dose by depressing the dispensing face
(319) of the activation part (316) of the drive nenber
(314). By this action the dryge nmenmber (314) and the

slot (315) are noved axially 1 n the distal direction
relative to the main housing part (303). As the second

(340) S docalbiapiin e Sipt wa Shitibe GeremRer (&S thddeyer (340) is
rotat dsal‘j&ltath%g%lgfiﬂ'H r$3G)§)9off {HeChtEMaRIsiRg (308 |hrth§fd'§tbl dlrectlon The

ousi n e distal direction. The | ugs
lugs (841t ef theever (BHD) arecergagesbwithi the fitst skt péun@mtamns (309 and

300 IR R 2090 I RSy, B B o A W hpve ity i

the d.bféltdh%cﬁb§w rds Tﬁ@&ttbQHe%tbh\dlfPﬁﬂl%Hg @o7y.he internal

housi ng di stal axial novenent of the piston
rod (310) causes the bearing surface (312) of the

The divig! Bl PlasEl g RikeRgel ok CheSEhithndnd slfigee 120 of

the p%‘t@rp%ﬁ?ﬂﬂl))hfoobléé‘r h§&inst te bﬁs‘ﬂorﬁl‘% foi(mét cafiide® (304)ecausing a

distal travel of theé drive nmenb % is limted by

dose phameglicarvest tothe dispensedihrpugh thﬁ@ aﬁb@# Agedigdnet ﬁ@own)
(307). Audible and tactile feedback to indicate that
the dose has been dispensed is provided by the

The distaetracél @ﬂ’th@fdrt\ﬂéemémﬂerr(ean? is( %ﬁéd bly thBeguidé sfdigl(not shown) of
housi ng (3072 with the second se i ndent ati ons

the inteenad h@umg) 3@f7)t4\@dl|bi%ﬁaﬁ tagwe(fgféb)aclﬂ\ému'nd'%ﬁ&l th;';é the dose has

been dﬁ?qé@’#ﬁd d:g@&?jre]gqgﬁ e dngel%%ﬁs? gifﬁﬁggﬁmg ??ﬁ(s (345) of the internal

housmgd(mt)qmth mli@\slededdczrettdsfelrdentaildmn(@an &8d 411’ Wof ¢he piston rod
vi ewed through an optign Wi ndow aperture in
(310) rféddfﬁwalwou@w@ a(:bosqgar%@et Hese qdseensing m@y optionally be

mdmquh %fre g?r gﬁlc'é?gfﬁgjf%qwa@?RﬁmQﬁd’eodSﬁe{ﬁg‘d}% AR 314), which

oses eferring to Figures 11
can b]aZ\neWbd rthrd@hsﬁmmptucmeﬂ wihdew agarera i theemn‘obdusregmant‘ (303).
the drug delivery device in accordance with the
present invention.

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

of doses.
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 cartridge 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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The drug delivery device (401 ) conprises a cartridge

retaining part (402), and a main (exterior) housing
wW@a008/0§8663) . The proxi mal end of the cartri dgePCT/EP2007/009674

retaining part (402) and the distal end of the main

housi ng (403) are secured together by any suitable

means known to the person skidled in the art. In the

illustrated enbodi nent, the cartridge retaining part

(402) is secured within the distal end of the nmain

n ool osk 952 A 49, of "SRR Broduct may be

_ . - v o . { oo _ .
iopo BRI YO Sk i 5 (R gy taned
the prokinbdleenchof thiedrpetridg@4B¥04p renovabl e cap (422) is

rel easably retained over the distal end of the
cartridge retaining part (402). The renovabl e cap

A rerhdéAle! SapPRESPN A 'r¥IeB§QHI§/dFéiaWeBho%letr@ dRBE endnePhe cartridge
apertures through which the position of the piston

retain{m partWid0R). mhenecroavabledipp (4224 )s oationally pemided wie one or more

win e SR ERS 1SbubP SHSER RIS B TS il BT gre carvidge
(404)tcléhq@@igwgggi on (406) designed for the attachnent of a
sui tabl e needl e assenbly (not shown) to enable

medi cament to be di spensed fromthe cartridge (404).

N the jljustr L.en t ' ' . .
The &gk it 4 5 bR TREAHPE oy (4021l i dpocimont, i
provideét @ithad diealsthigadetdrdgibs (466)desigrediforsther attadtiment of a suitable
and/ or axial novenment with respect to the nmin,_ housi

needigagssembl) (nghshomwndr fmlenablgimgdicagent; to d}%\ﬂlwse%g from the

-\ fulcrum (408). Alternatively, the internal
Cadr'%%g@a‘ (407) may be forned integrally with the main

?ousi ng part (403). Additionally, the internal housing

407) is provided with a pluralit f ide | u ol .

in thes o adhgteskamBasimaRtae ik o) Sartialisipraiing Wil an intema

housiﬁg @@)7’).mrﬁ§riﬁfe‘?ﬁ’alpﬁt5ﬁsiﬁé @b?gli@k@&ﬂ@d agaﬂsﬂgo{a{ii%a @hd/or axial
y' be"a separate conponent as illustrated. A piston

movenaeht (Will) respeatidithg rmainobotsing @ana(4033oliberigtefdalahousing (407) is

) i rst t of indentations t .shown), extendi
proviigh iR, (AP B St 85 SRR 5L A0 may be forme
integrally with the main housing part (403). Additionally, the internal housing (407) is
provided with a plurality of guide lugs (not shown) and pawl means (not shown). The
pawl means may be an integrated part of the internal housing (407) or may be a

separate component as illustrated.

A piston rod (410) extending through the main housing (403) has a first set of
indentations (not shown) extending longitudinally along external surfaces of the piston
rod (410). A second set of indentations (411) extend longitudinally along internal
surfaces of the piston rod (410). The first set of indentations 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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rod (410). A second set of indentations (41 1) extend
| ongitudinally along internal surfaces of the piston

wo oes(8s6) . The first set of indentations of tPEeT/pPEDDINIGT4
rod (410) extend through and are engaged with the paw
means of the internal housing (407) to prevent
nmovenent of the piston rod 10) in the proximal
direction during setting of the device. A bearing
surface (412) located at the distal end of the piston

the. IGgiinal soBAcIng 5% RGe: NRtcoFiaPLAnERDBHPEn PGS second set of
indenfa?igﬁbxmj’lﬂ@ Sggﬁﬁémg @lﬁ the first set of indentations
an secon

set [ ndent ations (41 1) is
essentially equal A I ever assenbly (413) consi sting
A tovsl ashef L3l i bESHior BB ad e [, fee to rotate

wﬂhm"‘ﬂhbhb %F%?BFHQ%&&@&\%Q&\ a%nhéVWthﬁﬁl?ﬂé dléion rod (410). The

first pivot (442) and a second pivot
lever (4@73) is prawidesr with (a1 figst pwota(%z)oand lee seeond @nvqt4(2«6§3) Pawl arms
cond set

(29 TGk, PRSI LA et Sy e gggond sot of

mden%"tlﬁﬁs (429) oPthet histoRdrod @10§.4R0% paweaffsi(@28flof e carrier (428) are
transmt force to the piston rod (410) in the distal

designid &traoamddarqegtmmemﬁm radd410) il thevdistal direoléon during dispense

and tcbaﬁs\g/ﬁ%ﬁ meﬂ?ﬂgﬁmgégiﬁ%ﬁ&e& qs%%ﬂ?@%}ﬁg% Eﬁd the piston rod

(410) 9 thd E%xuﬂéﬁdfrééﬁdn BL¥AY sefthy. e fifze p||\Q)tE(442)48171hd Eéver (427) is

attac to the fulcrum (408) of the internal housin
attachegoto thefulsruwot @98 afothenisternahbpusingt (. fon qutable movement
(414) extends about the piston rod (410). The
thereggweeénnenber (414) conprises a slotted part (415) and
an activation part (416). The slotted part (41 5) and
the activation part (41 6} are se

A drw@r e (4 14)i erandsaboy t%%.%togrgfipgdr@ﬁt%)f ﬁee Ve mermber (414)
compﬁ?éé"@%?otté% Egr‘tr@ﬁS eh¥ arf Qﬁtl\fytl'o\ﬁ R8). ThEXNIofi®Y pBR (415) and

unitary nen consi s |nterat ed
the astivaitlbaot)a)ar(M(ﬁ)MEé saodregciol ead:h @lti"uep:ratd p(eél.aaﬁ) roféienal and/or axial

moveinsns JBare %Qhwég%g%ae Llarthe it remhen ({4 limande a unitary
compﬁﬁél‘{tecd('f‘%rggﬁb o%\geta ?evast@%ﬁﬁg tp%'étv(gﬁ g? ﬁﬁﬁ)lacg(/aﬂ&? Paret (416).
i nternal housing (407). The slot (41 5) of t he drive

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 transverse 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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menber (414) is designed to allow transverse novenent,
but not | ongitudinal novenent, of the second pivot
W@ 2008)p58866 t he | ever (427) relative to the dri vRCTEPIDET/009674

(414). The drive nmenber (414) has a plurality of guide

slots (not shown) in which the guide lugs (not shown)

of the internal housing (40%hg are |ocated. These guide

slots define the extent of perm ssible axial novenent

of the drive nenber (414) with respect to the housing

part (403). In the illustrated enbodi nent the guide

slots also prevent rotational novenent of the drive

| trhember 1419 BaB % Phirklity of grip surfaces

The d(&;ggﬁéT agﬁ?aﬁ?ﬁeggﬁ r?ﬁT& gf tﬁe dri \F;pgjner){berg P
(418)@4:&4@disaenamglfacerthb of grip surfaces (418) and a

di spensing face (419). To increase intuitiveness of

the operation of the device, the main housing part

To méfé@%é iRitiVeReRE Q)f tHe opérbtioibf ARé idBvide, vmedﬁmnaﬁ@usmg eart (403)
hrough whi ch optional graphical status indicator

may lm ovoided ovith 1ea aptional neindew apedyre tuaugl vvhlemeqptlonal graphical
st PRI B A o W AHFL e Y el oBARER

set a dose a user grips the grip surfaces (418) of t he
ve nmenber (414). The user then pulls the driv
Operatmfb@frthemmy dehivanpieweenn AgeQreance Wit aresant Ryention will now

ousi ng part (403) thereby noving the slotted
be degglbl?e ‘415) in a proximal direction. The proxinal
nmovenent of the drive nenber (414) causes the | ever
427) to rotate about the fulc
To se& ﬁtcg}sfeaa usBLgripg thergrip SUﬁfageﬁr(‘bméﬁ tg&. qu/@t msmb&;r (414). The user

then [Eﬁﬁlfst #ﬁg\/@]&vé Q%W@HQE :r?% edrﬁﬁmﬁ'él“tﬁfé%tlehvéw }é ﬂ'g)rﬁ? Ug main housing

part (m@&mere(mﬁmbvmﬁmemlsﬂtem padd4(3)in)a peoximal dneetort.r om
novi ng proximally by interaction of paw neans (not
shown) of the internal housing (407) with the first

The ﬁﬁ&lg;?él mBYEHeRt IoPNRe (diRle Mepper @f14) rt%u@b&tﬁ@ IéOé’r (427) to rotate

the drive nmenber (414) travels in
aboumeﬁutmhmc(nﬂéa;bf the intarasl Iveusmg {(4@7 pinsAa promr@al dma_@)on by virtue of

the Iocateior? theaserchon plvz)t 81435 the ervle?r(4é74)28&h|% 'te %|0§Qll?f)egf the drive
member (414).

The piston rod (410) is prevented from moving proximally by interaction of pawl means
(not shown) of the internal housing (407) with the first set of indentations (not shown)
of the piston rod (410). As the drive member (414) travels in the proximal direction
relative to the piston rod (410), the pawl arms (429) of the carrier (428) are displaced

inwardly by interaction with the second set of indentations (411) of the piston rod (410).

The proximal travel of the drive member (414) is limited by the guide slots (not shown)
of the slotted part (415). At the end of the travel of the drive member (414), the pawl
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 pawl 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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inwardly by interaction with the second set of

i ndentations (41 1) of the piston rod (41 0). The
w@e@siopssbe t ravel of the drive nmenber (414) is PCTEP®A7/009674

by the guide slots (not shown) of the slotted part

(415). At the end of the travel of the drive nmenber

(414), the paw arns (429) @lg the carrier (428) engage

with the next sequential indentation of the second set

of indentations (41 1) of the piston rod (410) as

ndi cat e re 12., The action.of .
user {o3BefRLE bl oL BB %, 0B 88 WeRuRpeblcBRH, i dBock regarcing
dose §§t‘f|ﬂ?dm%9to ptonalg e mdicined (b%/lajdraFﬁlcthtaQuﬁmmél@d provided on

(41 créates an audible and tactile feedback to

the dnweemberomn Adli whucb qanabe virwer Srongh aneentieral window aperture in

i tionall f eedback regardi ng dose setting

ua
them %Lbsc'l% gﬁl(éﬁgg i ndi cated by a graphical status

i ndi cator, provided on the drive nenber (414), which
can be vi ened through an optional w ndow aperture in

Whentthe dasenhapbeengebdhe useomay theshdispense dus gasededepressing the
dlspe@sgég fégg AH?@S e tagﬁvrbtﬁﬂns g Z(ﬁ ﬁ?gftlﬁ??ﬁwgyme ber (412). By this

I 'spensi ng ac & BerIvALY
actlorpthbtdr(\/élﬁl)amﬁert(heMiEnNehérehimed péaﬂ(lf)15)&retrhose@aklady in the distal

the drive nmenbe and the slotted part 5_415254 re
directippvielativei ta the mamm@smpart @PBbAS e $%<ch<4 wol (44 3of the lever
(427) T8 é&@%%{iﬁ@gs’ﬂe ng a&@?\m ?edrﬁféc 4}14)44?:% i8ler (427) is

ever hint
rotatetihgbalitithie falerdrar(408)14) tha mmeﬂnailbou(sm@KMOE i theadisthl direction. As

the i SRS (20 0P ATFUH2Y tf?ﬁ%'l%%%ra”sf#ﬁw 1459 §&°Fhaaged with
the s%m&:{ri'jd t@ﬁt bf iitle étlérhseg% fé’%ry r&d”(@iof‘rtﬁe%lg%eﬂ)d (410) is

e secon set nta I ons
causgul tot move th:um)allytlhéhpldﬁtalrmdlrM|o®M(ﬂ) respemmtsémb internal housing
nove longitudinally in the distal direction with
(407)respect to the internal housing (407). The di stal
axi al novenent of the piston rod (410) causes the
beari ng surface (412) of the piston rod (410) to bear
The disjai asial rovepiesnt @f tiie Pistonrod é1@heausasgde agarjng surface (412) of

the piEf it 10 oS ABARRERR biskeh P Zl?s%ﬂ@r“;i P causing 2
dose Hﬁﬁ%@i‘ica(rﬁéﬂt)toltﬁ dispehsst Mrolilie tigs!btiacsddheedleot shown)
of the slotted part (415). Audible and tactile

feedback to indicate that the dose has been
The distal travel of the drive member (414) is limited by the guide slots (not shown) of

the slotted part (415). 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 internal
housing (407) with the first set of indentations (not shown) of the piston rod (410).
Additionally, visual feedback regarding dose dispensing may optionally be indicated by
a graphical status indicator, provided on the drive member (414), 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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di spensed is provided by the interaction of the paw
means (not shown) of the internal housing (407) with
wo b@shssesd set of indentations (not shown) of PEEEP2007/009674
pi ston rod (410). Additionally, visual feedback
regar di ng dose di spensing may optionally be indicated
by a graphical status indicagor, provided on the drive
menber (414), which can be viewed through an opti onal
wi ndow aperture in the main housing part (403).
Furt her doses may be delivered as required up to a
pre-determ ned nmaxi mum nunber of doses. Exanples 6A to
The @kahmlex®Brpltes 6CGA refer6fo ralfeenative anilsodiatente of drive mechanisms
enbodi nents of drjve npechani sps accordipng to the .
accofsting; dft then PERIaNE nNYBRYPN GHBPESINGt At TORRYINGe RN WHCh Sis a lever
asser?‘nb'lgfver assenbly. The | ever assenbly 513 according to
I'gure 13 (exanple 6A) works essentially simlarly to
the | ever assenbly which has been described with

The Igges asReraply SIS aBrTARBRGHEE dadPEABRIY BAT Bos Saparially similarly
to th%%@?%&séﬁb‘%h%r@% beé@%ee&ﬁbwmﬁtﬂn‘éwbhggﬁ% fi8kes 11 and 12. 1t

e carrier 5 I's located within a c
comprisekiancarrigr $28randoal &4 .52hwhiohvie deSRihedstoprotatedeith respect to the

e I e N
withirff B9RS0RM Md H1@ BIRE RVbrasit7 & plodiif \i?ﬂth QP firsd pl\ﬂotMZIignd a second

extend |ongitudi nally along Internal surfaces o '
pivot (4. dtawloarnsy G29Tlesatedhvbnathescapier 28t are teieasably srgjaged with a

secoff Sk 57 5tnldns BRI ol BH 650 1o BruBhi BRrb B suraces o
the plERYEFRN510f ThEpalvbAhs B2Dedthe datferBidafeed@sighed %o tiz@smit force
piston rod 510 in the proximal direction during dose

to thespistomepd FHe irf thesdistsil dinectian dufing isispenserarsbtp akkow a movement of

e 1L ] B 9 B DK o ection

during4fdsefsettieg.| ever 527 is located within another slot 5
7 of a slotted part 515 of a drive nmenber 514, the
drive nmenber 514 noving axially with respect to a main

The fIEDIVEY 3T &f th&3e0UF 589 i895&ated within a slot 508 of an internal housing

507 for pivotable movement there between. The second pivot 543 of the lever 527 is
located within another slot 517 of a slotted part 515 of a drive member 514, the drive
member 514 moving 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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setting and dose delivery. The |lever 527 has an
essentially mrror-symetrical form It conprises two
wopesssses f | at sides 551 which |ie essential | yPEHERI0ED09674
with the longitudinal axis of the drug delivery device
before a dose to be dispensed is set and two further
opposing flat sides 550 whigh lie essentially parallel
with the longitudinal axis of the drug delivery device
when the dose has been set and before it is dispensed.

desi f the | ever 527 has advant age of
internal husa 7 Merpll PLSUERa gHisrentordnR Al Bieent of the carrier
528. Furthernnre the (except for the flat sides 550 and
551 ) nearly round formof the | ever 527 which
prOV|des an area of contact with the internal surfaces

The Ietvgép%@mb ir%o%lm%“ aggudrfatﬂe %@%g#}%@kggﬁg%any similarly

to theﬂ@xﬁ’erﬂa?ésrén%ne'é?\ﬁmcﬁheadeetq%n dAssEitdd withJetsrentditd glgtmes 11 to 13.
figure 14 (exanple i?@'a[works essentially simlarly
It commlses avearres S28vand @ emec ﬁZKmi@clbe%ﬂea@@@mt@er@ta/tptwth respect to

e oy SRS UG 855 ok AP BB 4 o cranne

wnthmréfg%%ﬁ rod 64 beTﬁéflév&F 6228 @f@ﬂd@ﬁ ithoa dirstopiadt 642 %nd a second
The carrier 628 is |located within a channe

pivot 6#8hPawh apmst @29 legated n the: cpeigs 62 are §65?|aéebbre@ngaged with a
socor {4 G ebaPoy PR L ArACERH A o e sutaces o

the pistoadee®10. Thegpaacont 629 obthd cateint 628 ane d@sighedhlodransmlt force

d |
to thegaision o 8 Dandhe Hra s RSO oPoR+ 85 19 APWEb Frovement o

the Ie%? a%gérln% 815%% ‘?@§@?ﬁ<§t f‘ooft{éepﬁ%ﬁ h&d B gﬁﬁé’g)l %jﬂ\}a{!‘ direction

di rect durin I Sspense an
dumupduﬁaaénmgf the | ever assenbly 613 with respect to the
piston rod 610 in the proximal direction during dose
setting. The first pivot 642 of the lever 627 is

The fl{&%&&%)@ Hhithe El’e\%roéZﬁ%SIo‘éBtéH‘witHfrﬁé ot GO8!SF 2% lﬁﬂgmal housing

vot abl e novenent there between. The second pi vot
607 fMﬁlvofaummdmrmntemére between.cthevsebdnd pivsit @436 of7thsf Ieyer 627 is

oo s b 5l 5Bk e v mmber
614 MOHRG AR WithtBsHEEt fiBadnam REldihgPaANE03 during dose setting and

dose delivery.

The distance Y between the rotational axis 655 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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dose delivery. The distance Y between the rotationa
axis 655 of the |ever 627 and the second pivot 643 is
waledoBesssnd t han t he di stance X between the rotBCT/BPENN7/009674

axis 655 of the lever 627 and the first pivot 642.
Therefore this |l ever assenbly 613 is designed to have

a mechani cal advantage diffepent to the 2:1 advantage
e.g. of a gear assenbly. The nechani cal advantage of

the shown | ever assenbly 613 is equal to (X+Y) divided

o crabled S B e By T35 A R g 742 an o
secor@sgi%t’bhgs PAI Cé?m'%aﬁ’g We@%?\cfHebSeri@rtng Sf@?@éé@aﬂl? engaged

1 to 14. conprises a carrier 728 and
with amonméemfcmdeﬂtat@&%gﬁédi Wbqubt%t@d/\nl@lhgltlét@@b’t aleng internal

oo B bl 3% T30 56 R84 21 b 28 g pioned o

transrhﬁ o%:éoto t-'HBeplét%Y\%dﬁ?VO lrﬁth@réwaqiﬂﬁe%éﬁ darihgdi$pdnseoand to allow
and a second pivot 743. Paw arns 729 |ocated on

a movameohrafltbe lexer aseenﬂ:l;egéaaowthewﬁ tai the aisterrdad 710 in the
nt atl ons 7 .11 which extend |ongitudinally
proxu'gqalo%eqtllqpecf 9 %S890 the piston rod 710. The
pawl arns 729 of the carrier 728 are designed to

tran_sm't force to the piston rod 710 in the dis
The fidstr pivot 642 mrth%e\cﬁrgpﬁﬁ@logawdt & asigdw B ﬁﬁaerfemm@}fhousmg 707

the lev 7 h 0
or ool YRR EEL Pl M TSRl CHRGe Mok ter 727 s
Iocatéd Wihinfa ¥Rt 712fef slbhed lpavter 15 8f7a idsive onetnber | 7n4atm «m\/e member
708 of an internal housing 707 for pivotable novene

714 mavng aéalyewith rﬂseegtetpoadﬂalwbpusmg RAT /RS g d??? setting and
cated within a slot 717 of a slotted part 715 of
dosegala\ﬁ%;e menber 714, the drive nenber 714 noving
axially with respect to a main housing part 703 duri ng

dose setting and dose deliver e dis
The qlﬁ@nsa@tYabemn ihel Eistisay it 15 &l dhe eveintay Ag the sedond pivot
749 I SHORRPIIE! s Btdnc ¥ Bl b o feae g5 e lever 727
and theefifst rpivotpirdat Thépefolidnethisf lﬂvertassermtdyeﬂlhsseiﬁslgneﬂwo have a
d
mechlaﬁlc ?Sld%gﬁgagteodmae\égntato 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 fulcrum 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.



10

15

20

25

30

mechani cal advantage different to the 2:1 advant age
e.g. of a gear assenbly. The nechani cal advantage of
w0 b@sobsses | ever assenbly 713 is equal to (X+YpCHERi0d®00I674
by X. The | ever 727 according to this enbodi nent has a
symretrical design such that it carries features which
can be used as first and secgnd pivots 742, 743 on
bot h si des, even though the drive nmechani smonly nmakes
use of one of these features on each side. The ful crum
CLAI7g8 of the internal housing 707 interacts with a first
M vot 742 which is a feature |located at the distance X
fromthe rotational axis 755 of the |ever 727 on one
side. The slotted part 715 of the drive menber 714
1. . Atdsiveonechaniamdsos Bse irl agdrugtdeliyeryiig\iee issprevidesk ¢rreprising:

ted at the f the rotational axis 755
a h°u8'ln vm%geqroyg%l%haﬁglsél éé} 'side. The two remaining

a driveeiewitesT (668tedr ®itAdt tHes edid Rotisiag asigpnitaedhdrdaie drive member is
mechanism This symetrical design has the advant age

movable lpagitudinglly Aed isorer-relaiahla é’VlﬂbW@lpéﬁt tothersaid §6H§m9ng
a pisf i HEE AEHPIAREAR FEchER, BT Bgds 4BUEE aapted to

opera$e Wdubheme(]:é‘dlé‘fﬁg landAtrdnifes ardorfoaninsthef lmngltadlnah direction to the
drug delivery device is provided conprising: a housing
dBta'l@QﬁQfgjh%dﬂFQJQPeré’ﬁd'% distal end; a drive nenber

h t ' i
a rotagﬁp\a/}éggn élgélé‘aﬂlgl‘\;énggpgdIv@ﬁé?ﬁg&ﬁ?ﬁ%ﬂjﬁg z%’rgi 8R4shed to the said
drive nwmhsewt aﬂdibhgaged to tressaidthdusindghwheegin the ustatigg neeans is selected
i ston lrsaggt at is non-rotatable with respect to the
from @ngioHB (héP €Wd i s adapted to operate through the
: h . e | ongi tudi nal
) dggtwﬂggoﬁ%ﬁg@g?g’tlg r];.Igr‘?gl%ioé Be%ﬂ drug delivery
(i) deacrer gateohating gawbarss raeidembaiery engaged with the
... sail d\é_ﬁl ston rod and engaged to the said drive menber
(i) aAde g%ﬁ?@ﬂ“t{hb the said housing wherein the rotating

~Chara€§g&§dl|ﬁtﬁ§l ected fromthe group of (i) to (iii), (i)

carrier plate having pawm arnms and a gear,
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 engagement between

the said piston rod and the said gear acts through the axle of the said gear.

3. The drive mechanism according to claim 2, 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.

4. The drive mechanism according to claim 1, wherein the said lever assembly
comprises a lever with lugs.
5. 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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(ii) a carrier plate having pawl arns and a | ever,
(iii) a lever assenbly; characterized in that, a) when
W h@sssdeds dri ve nmenber noves proximally w th rPCGPER100T/609674
the said housing the said rotating neans noves
proximally with respect to the said piston rod; b)
when the said drive nenber ngyes distally the said
rotating neans noves distally displacing the said
pi ston rod towards the distal end of the device. 2.

otatidf ke BRI ASREUAB L gAY s B S oEoect o e
pistord é8d, thetlevéhbeinghpriobiicaxiith of fitst @i ghdiaasecodd pibet, whereln the
dri ve mechani smaccording to claim2, wherein the said

first pjeal interagés iwjHedhe faysing ange thaniseroad rRivet jrieracksl with the drive
mem %ﬁg&(ﬁ'\ %%rfh)léele(}%meénvgﬁgvrr]{eg?nfﬁaelctgrg\?%IﬂﬂerﬂpeF ﬂ‘enﬁﬂ)e% axially with

respe‘@h&i ﬂi@hbbﬁngﬂvﬁefan dhe alistante Y setweenstbe r@tétmrﬂl awlst &f the lever
gs. 5. The drive mechani sm accor di ng to claim1l
and tmhéﬁépﬂd Pt ig differartsihan thedistapre esbatwesnthepratational axis of the

Ievergﬁﬁ'tﬂ??%tt V&I vot with respect to a carrier around
arota axis, the carrier being novable in a

proxi mal d|rect|on W|th respect to the piston rod, the

v bei n rovi ded first pivot and a.seco
2\9‘0@33%@&'5&1“%@ fi %ﬁ?‘\ye{y ARYiER £QMRPHFIRG ﬂe%@r've mechanism
e d pivot interacts with the drive
as deﬁﬁﬁ_@gﬁ‘%g éwﬁciaﬂ'?‘ss' Iever is pivoted when the drive
menber i s noved axi aIIy Wi th respect to the housing,
V\/%grel n t e distance Y betvvegn tCE_e rotational axis £
dTL&/QP VR RAce CORIISRY dhe jalivg; Fespansm r?énd?%ed in any o
cla|m§'15tbaﬁ"6?tr?é SR8 oflegirg ati onal axis of the lever
and the first pivdot. 6. An assenbly for use in a drug
del i very devi ce conprising the drive mechani sm as

8. Gavecilabubey: dhyice Beraind Gudaind 7 ANEHE 4 Prhdife device.

any of
9. The drug delivery device according to any of claim 7 to 8, which is an injector-
type device.

10.  The drug delivery device according to any of claim 7 to 9, which comprises a

needle.

11.  The drug delivery device according to any of claim 7 to 9, which is a needle-free

device.

12. The use of a drug delivery device as defined in any of claims 7 to 11 for

dispensing a medicinal product.

13. The use of a drug delivery device according to claim 12 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.



clainms 1 to 5 or the assenbly of claim6. 8. The drug
delivery device according to claim7, which is a
w@ensiygses devi ce. 9. The drug delivery devi ce BCT/BPTNTIONIGTS

to any of claim7 to 8 which is an injectortype
device. 10. The drug delivery device according to any
of claim7 to 9, which conpr3ses a needle. 11. The
drug delivery device according to any of claim7 to 9,
which is a needl e-free device. 12. The use of a drug
delivery device as defined in any of clains 7 to 11
for dispensing a nedicinal product. 13. The use of a

14. dThg miethodasfymdrufacturireror dssembling hadroy delivery device, comprising
di spensing a pharmaceutical fornulatigon conprisin

g, . : atio g an
the stgpr Pl ereddipguArie srechanisBris Kefigedp amnef Waipp drto S5 or an

' [ : nmone, | ow nol ecul ar wei ght hepari n,

asserbﬁlgilgrs %rg%z)dgm%lngﬁd their derivatives.14. The net hod
of manufacturing or assenbling a drug delivery device,
conprising the step of providing a drive nechani sm as
defined in any of clains 1 to 5 or an assenbly as
defined in claim®é.



