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| mprovenents in and relating to drive nmechani sns
suitable for use in drug delivery devices The
wo ealsossses field of the invention The present POWEPL0TONNIGT6

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
Impro@ereﬁ{ts "fﬁ%rﬂcgéﬁﬁ'ﬁ% td i Hﬂacﬂ%hleﬁ‘é Béuﬁ§Hl'eCf%>r use in drug delivery

Description o ted art Such drug delivery devices

devicémve application where persons w thout formal nedica

training, i.e., patients, need to adm nister an

accurate and predefined dose of a nedicinal product,
The tE¢tflicATieleBAMInPEnfigtpUl i, In particular, such

devi ces have application where nedicinal product is

adn1n|stered on an |rregular basis over a shortterm or

| on term C|rcu tances et a. nunber .
The prggert EYERNEN Biates 5 Qe DBchaniaoTs sutapie fof LS inyBrug delivery
devicée uﬁj%’érﬁ@ulﬁldséerhﬂ/dé)bﬂjébtdr@ we?érnugt inRinbetelof eg@Yséto doses of

use in ternms of the nanlpulatlon of the parts,
medicinaleprodacticag ey admiristered. in padisdladt then psesentHevention relates to

el i of, the required do f . [ . .
such 51 H5lyend geVi8s Witkfe ety R tgEE FEMENL ceief e
is to be disposable rather than reusable, the device
shoul d be cheap to manufacture and easy to di spose of
Descriptiast ef rgiatedigst ng suitable for recycling). To neet
these requirenents the nunber of parts required to
assenbl e the device and the nunber of material types

Suchtdragdgstiveey idevitedehhverappiegtiéro witerkepérsbas awithhautniormal medical
User operated drug delivery devices are well known

training.t ke RAENBANERS 10 AUMINKNSToBD caBRAITAle ABsc REdalined dose of a
mednﬂﬁ&lh?%cﬁmtf cﬁc Hrﬁééaﬁﬁ SHERSAUIR. Ofn g)fa‘?t Vﬁ.ﬁér such devices have
Pca er

uan |eso nt froma syri
applxdambatwlbére mbdmg'aai praduet mtan!hamstéreﬁarraam eﬂregwlakbasns over a short-
its internal, surface each of which comes into
term @rigAgdRENPERCHn 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
waledoswssoegl. \Whil st this device provides a usefBCT/EP2007/009676

enbodi nent for adm nistering a pre-set dose the

intuitiveness of setting a dose remains unsol ved as

parts need to be rotated durQng dose setting. An

injection device is disclosed in WO 01/95959 A 1

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

the pRPger ¥8tdtés WHEITBedosd Gk sBe DRAIdice ARY P¥evbhé todth wheel that
injection button elevates froman end of the syringe a

rotategi withibe fissbinnth ivhee! thustdrving@ theust e intpdhei syringe when the

stoot] S35 BRIRATIFFISE 1Y BHE08. BNRRE ! Do gmbpoiment for

admlﬁuétleﬁng%/ peS sBf BvbéaRe anwtRienese Biadittimna dose remains unsolved as
adm ni'stering a pre-set dose once again the

parts paedite begataied gurisgrdasesedtitdse remai ns unsol ved as
parts need to be rotated during dose setting. US
5,782,633 teaches an applicator for a dental conpound

An injegtiomdeqitedt digadsst Inmpl@0er959590x 1 dralirlg a gearbox i |n which a dose
air connected to twy no rack

ear wheel / pi ni on vin
is selgnerotalRg Foeasede INGamMebRIr and e SGAERRY r?é\dg byahich an injection
buttor) 8%‘?& f?'Bmaaﬁ %’ﬁ‘d éﬂhﬁgﬁﬁgg@AQ%nﬁel?@d%@% ‘Pﬁ‘e set dose and

di'spensi ng ap a gear se scl ose
wherelihehels@t Ubeegmr beemjectmisbyalpsesdingz hbimies theinjection button to its not

th a rack of a and .
e'evaéeé’cm“fb” qﬁ’g‘ﬂs‘i W'Sngl@ﬁ'é@ mﬁglgsar?eﬂfeﬂ %é’dl'rHERt %*’ administering a
f \Y;
pre-se¥ 4o BREC Ralt Lo MUIARHCES SR A4S BRSNS as parts
need sebemdtapedhdoringdesbsettingadependent conponents having a
uni di rectional coupling set between. Surprisingly it
was found that the drive mechani smaccording to

us 5i7832€:§‘$ teB¥REY iR applibRet 18R Qﬂzniél’oc@rhﬂbgﬂé ﬁé\ﬂHg d&$ elongated
a val uabl e techni cal alternative for push-pull drive

implemenh body md a\/geaeulmeelézjumecpeﬂbc@me@e@é@@w novingtragks one rack
| teté}"l rrech rngs S ac hiq?g(gﬁtheintroduction of
oca ?)”ét%i? P&&O AR A5eRe g el Nf&F¥Med by instant

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.
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t he advantage of intuitive and easy to use dose
setting. Description of the invention According to a
wo poostosssspect of the present invention, a dri VRCT/EP2007/009676

mechani smfor use in a drug delivery device is

provi ded conprising: a housing having a proxinmal and a

di stal end; a drive nmenber |8cated wthin 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
Descritgtiarvefrthedevémt@n a r ot ati ng neans rel easably engaged

with the said piston rod and engaged to the said drive

menber and engaged to the said housing; characterized
Accoﬂdﬂwgiﬁfna fidt é@?@ﬁt bhhe PréseHt iMGeMRIFP S dP¥Sechanism for use in a

proximlly w respect to the said housing the sai
drug delivary dgvrneasrprwmde@cpnwxrsm ly with respect to the

sai i.ston ro b n,the said drive nmenber noves

a houmngﬂﬁ 0a ?r%oéﬁ"%l %ﬁg?ﬁ% ns moves distally

a dmrél ﬁ@n@@ém@cbt@r sathth Bhe sal hedsih V\ﬁfdﬂﬁtﬁalﬁhdl §diad! ddmember is
of the device. In a preferred enbodi nent of the drive

movahteclpagitedinelly;i nst ant i nventi on t he sai d drr ve nmenber

o ook, IRE BRSPS FTARE she MIRIAS A a3 Bree i e

longitu8inbRdiredtivier therdistaeefdiof thw éh@HéI%ry devies: rot at abl e
with respect to the said housing. In a further

a rotaiingfreeaes relppsabitangagediwith the e@drmamrrosinaraﬂ engageghto the said
drive b{é‘fﬁg& &4 EP@?@ ec?j?cé{ oS %ﬁs‘ .a gear. In yet a

pr & ment the drive nechani sm of

charactigizedtinitiatent i on t he gear is free to translate
relative to the said piston rod.]n another further

a) pwéreertheoﬁa@rgaue (FBAMbEF MauesRIo¥ENACWERirerPest tpﬁ@@aﬁwd housing

‘éeggég ?8?2?? @ﬁg@%gﬁ%ﬁ ed? .fﬁﬁrgf Pﬁré)éspa%fc?fb fr%dsﬁacbrston rod;

b) when the said drive member moves distally the said rotatrng 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
waleaBymsas t 0 be engaged with a rack | ocated onpPCTEP2007/009676
drive nmenber and a rack | ocated on the housing. In a
further enbodi nent of the drive nmechani sm of instant
invention the rotating neans4is a lever. In yet
anot her enbodi rent of the drive nechani sm of instant
invention the rotating neans is a pulley. In yet a
i st 6B BReBLe kot et ot B BAE Baebfo At imventin
the eh@adernentigetielenvibieypisteni roe"ardt thy geagadtte thriaighnthe axle of the said
invention shall nean a single-dose or nulti-dose or
gear.pre-set dose or pre-defined, disposable or re-useable
ey| [ LSP, e eqt-abl i i
in- yeiEhGfher TP preferfid PaRBBamotR-bf 3T BaD fichgpism of instant
inventith thelgeapiedesighee do thesersyagedowith rstdckrocatedwirhthe drive member
hor nones, | ow nol ecul ar wei ght heparins, and their
and ajipgk docated ondheMausing at i ves etc. Said device may be
of any shape, e.g. conpact or pen-type. Dose delivery
may be provided through a nechanical (optionally
In a furheraébodinet¢reaifithe arive meehamesmaofiisstaot inveotien theneotgting means
) drive mechanism such as a spring, etc. Dose sel ection
is a Ig¥J- be provi ded through a manual mechani sm or
el ectronic mechanism Additionally, said device may
contai n conponents designed to nonitor physiol ogica
In yebaopthear embsdivhertsobtheodrige uneeskaniemedt jnstant, invention the rotating
Furt hernore, the said device may conprise a needle or
meansds aRUliYedl e-free. In particular, the term "drug
delivery device" shall nean a di sposabl e needl e- based
pen-type device providing nmultiple pre-defined doses _
In yehavﬁun@emnmdimntmﬁdhmgrw anigen iof énstaphinvegodien the rotating
selecfion nechani sms, which is designed for use by
meaT%W§%ﬁ¥le?ﬂ%U@yfornal nedi cal training such as
patients. Preferably, the drug delivery device is of
the injector-type. The tern1"hqusingf according to .
The terst'drig deliveny devicghareorging ter inptapn W“@ﬁ;ﬁf@ﬂtr@%@@ single-dose

or mlﬂﬂé—@%ﬁgbrgprlgﬁégg F?%%{r ﬁ%@r&iggg%ssp&gﬁél6'r)re-cUsc=,ia'B§é385\9|Ee 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
(optionally manual) or electrical drive mechanism or stored energy drive mechanism,
such as a spring, etc. Dose selection may be provided through a manual mechanism
or electronic mechanism. Additionally, said device may contain components designed
to monitor physiological properties such as blood glucose levels, etc. Furthermore, the
said device may comprise a needle or may be needle-free. In particular, the term “drug
delivery device” shall mean a disposable needle-based pen-type device providing
multiple pre-defined doses having mechanical and manual dose delivery and dose
selection mechanisms, which is designed for use by persons without formal medical

training such as patients. Preferably, the drug delivery device is of the injector-type.
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having a unidirectional axial coupling to prevent
proxi mal novenent of specific conponents. The housi ng
woreysilosseeiesi gned to enabl e the safe, correct, BOTEP2007/009676
confortable handling of the drug delivery device or
any of its mechanism Usually, it is designed to
house, fix, protect, guide, gnd/or engage with any of
the i nner conponents of the drug delivery device
, the drive mechanism cartridge, plunger, piston
The t%l%q) h§MS|hgs tat(:l:fél%ﬁ&?? %ﬁ?ﬁf‘ﬁrﬁe@?gﬁ% %zédjsalﬁ VAL-LH %ﬁy exterior

housikgi (tmaih tousingd] hedyt “slwﬂg)rwnmt@'iort bousing @insert”, “inner body”)
non-tubul ar shape. Usually, the exterior, housin

having e v UBidirgctienaleaxiak Haunlingetq rRIBVAR: PFo¥MA ngovegrent of specific
comp8RSHE, OThé H&%lﬁg g{an@ t?éj“t?és@ﬁt%( aﬁt%b PRI SHS: slah'?%,a correct, and

nore specific e inventi on,
comfartdbié ihandivag of the deugodetimenty diewicehoraamy of Hé me;cha‘nlsm Usually, it is
. maxi mum dos stosad ted({{g be abutt 1g:\t@
desigaeq {0 HPYSE b 6 techa hﬁ@gagerWét n9 ﬁda@%wmponents

of theaﬁﬁfq 84? E%Ir%%e‘vfb%t %”@ IRy ?fﬂhb%eﬁﬂéﬁnkﬁ%aﬁ'ﬂriﬁé%?ﬂe d& apiston rod)

two or nore conponents
by Imdtmg/mefrexpmurertbobargaMants,r suateas diquide dyst,adigpgtcnin general, the

t hread,, or hed t eet t f bly th
ousin DAY dek 4BDH Ofrck HEH PR, STDPOREH,Bh SHTUAN B diiEppular shape.
Usual rgrth%ee%ﬂgﬁrhou@ﬁfb%éh)% i h'oﬂ§éaé‘tca'rﬂ?’d%€t fr&fh Wh?éﬂ a number of

an any conponent” adapted to operate thArough/w th
doseg btfca hrdicingl prddsictimay hyodispenseédit e axi al novenent

In a m%t%%g /ﬁﬂgt h Bp@ﬂ? ;ﬁging%lr{[tﬁﬁ\r/%?tdevhﬁg oedgéﬁ(areéous%g is provided
with QrﬁDPJIFt)Ebeeﬁ%(%ﬁhﬁﬁﬂﬁo%@est@bwﬁdé‘ﬁ@’@efo ibe_bBUitBE by an axial stop

rel easably engaged with the piston rod. The drive
provxdmimarcherdyva;membemu tary or nultipart construction.

The term "rel easably engaged” according to instant

invention shall preferably nean that two conponents of

The tdifi aRhgageranicodr@ihgdeyi inetateinventied thall t patislrilyomean the
of force or novenent in one direction only, preferabl

interlepiing gf e s aere FprRAPPBERIS Bf Hieodriva Arechdpisnyidrdg p@llvery device,
e.g. é”é&lr?]%t, t'hpéla%r]t bP &R tBEA c%nﬁgef?&ﬂemef@m afle 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
through/within the drug delivery device, preferably from an actuation means to the
piston rod. in a preferred embodiment the drive member is further releasably engaged

with the piston rod. The drive member may be of unitary or multipart construction.

The term “releasably engaged” according to instant invention shall preferably mean
that two components of instant mechanism or device are joined for translation of force

or movement in one direction only, preferably during dispense.

The term “piston rod” according to instant invention shall mean a component adapted

to operate through/within the housing, designed to translate axial movement
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to operate through/w thin the housing, designed to
transl ate axi al novenentthrough/w thin the drug
waledoswssoys devi ce, preferably fromthe drive nmePOEEP1007/009676

the piston, for the purpose of discharging/di spensing

an injectable product. Said piston rod may be flexible

or not. It may be a sinple réd, a |ead-screw, a rack

and pinion system a worm gear system or the like.

The "piston rod" shall further nmean a conponent having

; r [

throu<1§1r"r;|ﬂ/§]|5\}e|trhg‘#J l%:%ﬁ?ud‘l%iﬂgﬂeﬂﬁgﬁ%g? P%‘f (}'S\Aﬁ&tgytﬂg dﬁ'yresrg@hﬂé‘? to the piston,
for thek;i»drbesle iof dlmc"ﬂgmg@slpmn@eamfnjemwlar;yroducmﬁandnaston rod may

be f nst ruct Eégag%gga%gp rr%(%eaegéo; gnrfg%@t ga%f Ené plnlon system, a
worm'ié&r?n éy%f@rﬂ%r' eIk e’ glﬂﬁoﬁ?% AhdidRAEAH A Ta c-'c;ﬁgar?nent having

rotating nmeans cording to instant 1nvent
a circalzaldr nopecirauiyr crosaisectionolpamebé nhdde of aay sudablef material known

o  SR0ASH RGeS TR B iR 10

I | t b | 0
SRR e QLI 0 8122 14 e s o

longitud'lrally spacedinbs @mag/drandenfations.onponent , nore
preferably a spur gear. In another preferred
enbodi ment the rotating means may be a lever. In yet

The @amt h@&atmrgefneéarﬁ;ﬂ seézﬂamge&s ih§tant G arition @ﬁamSmeam 88y rotating
a pulley. In yet a further preferred enbodi nent the

comppoeat thay tiapsfers fafcerand/or evaveragtdimythe Tiiver member to the piston

o1, 550 AL B B A VBB b p e ot o

may B8fh@hitgpasr mtRiat @bh¥tracticickn égyréfeﬁlf&ﬁbfntfd?f i®@nt the rotating
and/or notion. In a preferred enbodi nent the gear may

meangemay ifup grarcomperent, maseHyefeiablyca spdr gggbdinmanether preferred
embo‘dﬂﬁe{lte{h@ @Eﬁtﬁ{gep{gaﬂgeve Q)%aé I%‘(?bg‘l ng??fjgﬁgtﬂewlﬁ)irge?re% embodiment

carrier. acc nsta
the rotatweniieamsshal benz pullepyinbgsta fuotheo pesferredvernbddiabenttthe rotating
a fulcrumto transpmit force and/or notion. In a
meang gy Peale¥RHBEFPRBRY- t he ful crum point is | ocated on
the housing and |load is applied through the drive
nmenber. In yet another preferred enbodi nent the term
The tetravigear's hacordimepto amstahe aentiop ostetit meat antoeted wheel used in

tiall 1y with th t
conjugaﬁqu&ltg& cg{e:g qul gg ag%@er gearr egr%?erab}yoa ra ek Iqlosfra%nsrrglt Porce 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.

The term “lever” according to instant invention shall mean any beam component
pivoted about a fulcrum to transmit force and/or motion. In a preferred embodiment the
fulcrum point is located on the housing and load is applied through the drive member.
In yet another preferred embodiment the term “lever” shall mean any beam component
that moves essentially proximally with respect to the piston rod during dose setting and

that moves essentially distally with respect to the piston rod during dose delivery.

The term “pulley” according to instant invention shall mean any wheel and/or belt
component that is designed to transmit force and/or motion. In a preferred embodiment
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that noves essentially distally with respect to the
pi ston rod during dose delivery. The term "pull ey"
wa@ae@s/nskiongy t o i nstant invention shall nean anyP@ih&rt007/009676

and/ or belt conponent that is designed to transmt

force and/or notion. In a preferred enbodi nentthe

pul | ey conprises a wheel and7belt. In a nore preferred

enbodi ment the belt of the pulley is attached to the

housi ng and the drive nmenber and the wheel of the

ISt

the p@hg])) 8&m6ﬁ%@§§§~%% " ﬁé}{:ﬁ%l?el eéﬁ&é)&'@i) n%fégrewgmgghfmé’rf]t fhB%elt of the
pulleyofs aftectied keyheé housingpand|tiie efyagewnvbdrhandeheivetas of the pulley

cngsga o o ARl SEE iR, Py iner prfre
e, R 1€y oo

shal | mean any conponent having a linear array of ribs

and/ or |ndent tions and/o r-formteet In a
The tgeray’ v s neat et BUERteT shahahehanygeomponent

con&%ﬁ %%Jé?%"nfd@%gle? rgoe%%o' tﬂaﬁé?ﬁt £8rbd QnRIRSFIAbtioh N

er preferre one and/or both, nore
preferably one, of the racks | ocated on the housing or

The @peiseek | RGBS GrinsiattverliSy Shgl Rl 37 GrRETECrRGt having 2

linear! &rf8 foaﬁbéCﬁhdﬁi’atd&n'tétﬂjr%at%bra@é@r-%ﬂﬂ texthnghaat preferred
i nvention shall preferably nean any markings, synbo

ol s
emquunenfaa sracleus:locaéecym the hoesingrandcha fasther Fagk |§dp¢:@t@g in the drive

e, G PR Wt B, 0 BT S0L  kfray one, o

the radksClocat&f Bhatleyhblisingrorvén theetie higmbadiscfibkibie bad/or pivoted
t he user when the device has been activated and/or is

and/or meyablein ene RHIUE akis.doeicopreiirabPpe®ne.i on and/ or a
dose of nedi canent has been delivered. The "di st al
end" of the device or a conponent of the device shall

The ®@@n“draphieal stats dhdicatar’ eaesiding tbhiestiint piavsntivn @fndll preferably
of the device. The "proxi mal end” of_ the device or

mearcamy SHKiNgsT SYMBOle UEREr3Isaletc.nBdh Prined g, tharaemal surface of a
compo%hpgiS Ine? cérﬂpé{é‘?‘wﬂbﬁﬂs Qﬁv@gslgé‘\% of g%hgdgr?\&é‘reor &'dose dial

secon aspe |nven I'on provi des an
sleevas oertheyikegrprefegably theddrige diddewesrfpr 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.

The “distal end” of the device or a component of the device shall mean the end, which

is closest to the dispensing end of the device.

The “proximal end” of the device or a component of the device shall mean the end,

which is furthest away from the dispensing end of the device.

A second aspect of instant invention provides an assembly for use in a drug delivery

device comprising the drive mechanism according to instant invention.
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devi ce conprising the drive nmechani smaccording to
instant invention. A third aspect of the present
WO 280586681 provi des a drug delivery devi ce conpCi/EPI0g7/009676

the drive nmechanismor the assenbly according to

instant invention. A fourth aspect of the present

i nvention provides a nethod @f assenbling a drug

delivery device conprising the step of providing a

drive mechani smor an assenbly according to instant

t

A tthdrB’s‘?)%fL.'t BFt cnélj\gtédgﬁmvery fg)tn Vﬁ’l{: é/ldaégac%rm' S\éﬁ\(rg@ﬁlyﬁib\}éie EBfprising the
drive inmathvainisen of thie dss¢rabli acroadimgdodnstant ipvedtion.

preferably dispensing a pharmaceutical fornulation

(e.g. solution, suspension etc.) conprising an active

hect " 5 ngi
A folFTBRNEE: SPIE ARSROTEHROR! SNCERTS! FLAl O assembling @ arg
dellvdryaiewemebngmlsmgathb step of peovidiagi & ebiveBmeehanism or an assembly
scriptjon. of the Drawi ngs: Wthout any [imtation,

accorpmg ﬁ%‘gﬁm INVeAANi on wi || be explained in greater

detail below in connection with a preferred enbodi nent

and with reference to the drawings in which: Figure 1
A fiftls respect of énstaohivevitiow isfthe Gse of aedineglidetiveryofievine according to

ot S ! R 5 FEREE ol SR SBR pgensing

pharrﬂé‘cétm?:‘é’{3 @rr‘?‘anathBﬁr éé%CtécﬂUﬁd)n Visg¥h&risionf St comprising an active
nmbodi nent of rug delivery device in accordance

compmmd sal@cmcbs‘ecvm ity egnoiupn consisting r et | inswlin, r geyethf iarmone,  low
sition ure,2.shows a sec f a first
mole WPMPeBg”Ph@eHr I‘&%ﬁ'?s(/%?éhbeéwgéquwe tcor dance
with the present invention in a second, first dose
~ set, position; Figure 3 shows a sectional view of a
Brief Piesstiptiometihesdtavingshe drug delivery device in
accordance with the present invention in a third,
final dose dispensed, position; Figure 4 shows a

Withci cnydimitatiorg the finstaseinwedtienhalt berskplaihet e gleater detail below in
del i verP(/b device in accordance with the present
Q

connecfiganvitiy @ Rreferred eabodinment andywith gefereper tq thendrawyiggs i which:

5 shows a sectional view of a second enbodi nent of the

drug delivery device in accordance with the present
Figurenvehbwera isectiorsatodew, off a fisst elobedisednt gfothiet draiy, 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;

Figure 3 shows a sectional view of a first embodiment of the drug delivery device in
accordance with the present invention in a third, final dose dispensed, position;

Figure 4 shows a sectional view of a second embodiment of the drug delivery device in
accordance with the present invention in a first, cartridge full, position;

Figure 5 shows a sectional view of a second embodiment of the drug delivery device in
accordance with the present invention in a second, first dose set, position;

Figure 6 shows a sectional view of a third embodiment of the drug delivery device in

accordance with the present invention in a first, cartridge full, position;
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Figure 6 shows a sectional view of a third enbodi nent

of the drug delivery device in accordance with the
WEe@som66$ nvention in a first, cartridge full,PCI/EP2007/009676

position; Figure 7 shows a sectional view of a third

enbodi nent of the drug delivery device in accordance

wWth the present invention ig a second, first dose

set, position; Figure 8 shows a sectional view of a

fourth enbodi ment of the drug delivery device in

Four S BRRES" b D3 Bl SHBBHE0RL 5 Bl dfid govers ovi i

accorgd8fité Withl theigres@it iavémtiorn i @ﬁ@@ﬂ‘ldﬁﬁét ddsd $ut, dbsiﬂon
delivery device in accordance Wi th the prese

Figure Svehawa SEW'[IQ"M yiew, otcarf@urﬂag@anﬂlmenb@éme ewg eliyarg device in

sccorpEb I BeHFEH R sl AR IORo AR ©

Flgur@lge§ﬁ®hslwvmem§edti@nal viewwofl a fourtt edbediraent of the drug delivery
position. Figure 11 shows a sectjonal view of fifth

devw@rrmagq:cpréiﬁﬂcewtfh@eonr@gea*e'm/%ﬁlqn e fiesd, eartridaeiiiapesition;
Flgur%\"gg)ﬁtf AE I%%ﬁ@ﬁal'@é!\ﬁrgf'a%uhﬂ égmf)balﬁfent%?rtﬁé Pﬂg&g%wéﬁy device in

hows a sectI on View o
accordaheel Withrtheqfresdmt idvergticeini & segorut; firstedose sete posiﬁone

Figurg éﬂhsri;g& t%r SREtIC Q,‘fq%gé# %g‘g@{] g%ﬁ%@ﬁgggt @fr %\resdrug gellvery device in
lto
cccorfSReE UREhE %E%%n‘mé%ﬁ“&?@e% MR A, PSR dance

Figurev12hshdwes jar ssctional nmnof arfi fthTembodugemabﬁ ther grugedélivery device in

conpri ses cartridge retainin and..a
accoranee vl DR RSSO RIDL DT Seent e dastidera PO of
the cartridge retaining part (2) and the distal end of
the main housing (3) are secured together by any
Detailedi Degdriptionaofdh& fonbodinenttes person skilled in the art.
In the illustrated enbodi nent, the cartridge retaining
part (2) is secured within the distal end of the main
Exanﬁﬂ#?ing part (3). A cartridge (4) fromwhich a nunber
of doses of a nedicinal product may be dispensed is
provided in the cartridge retaining part (2). A piston

Referfi%_firgt {oeF%iqug 1i 5 é,h&e% & isﬁg\lwneg%r% oterﬂseﬁ/aéé\;ii:ggﬁ accordance

with the present invention.

The drug delivery device (1) comprises a cartridge retaining part (2), and a main
(exterior) housing part (3). The proximal end of the cartridge retaining part (2) and the
distal end of the main housing (3) are secured together by any suitable means known
to the person skilled in the art. In the illustrated embodiment, the cartridge retaining

part (2) is secured within the distal end of the main housing part (3).

A cartridge (4) from which a number of doses of a medicinal product may be dispensed
is provided in the cartridge retaining part (2). A piston (5) is retained in the proximal
end of the cartridge (4).

A removable cap (22) is releasably retained over the distal end of the cartridge
retaining part (2). The removable cap (22) may be optionally provided with one or more
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A renovable cap (22) is rel easably retai ned over the
distal end of the cartridge retaining part (2). The
w0 eomewsdsbe cap (22) may be optionally provi dedP@i/EP200TI€09676

or norew ndow apertures through which the position of

the piston (5) within the cartridge (4) can be viewed.
The distal end of the cartrigfge retaining part (2) in

the illustrated enbodinent, is provided with a distal

t hreaded region (6) designed for the attachnent of a

wind G epERuEes FROWERARE Y A Bt g BRI it cartridge ()

can b@n\h@\g}baent the main housing part (3) is provided with
an internal housing (7). The internal housing (7) is
secured against rotational and/or axial novenment with
e t e p ) e I
The ﬁ%ﬁeﬁ %@d (03) ﬁ}%sc%&%@g%grg?élﬂﬁﬁ géh @é 'F8m il d%&rgiéha embodiment, is

providédntH Bedigtil nhddedofedidie (Gﬁﬁesi@abdhf@ushegat(ai:hment of a suitable
Alternatlvely, the internal hou dme

needierassgmbly jo gnahle medieamenidad %mﬁe%fé?m the Carth e (4).
Additionally, the internal housing (7) is provided
with a plurality of guide |ugs (not shown) and paw

In therdlustrated tensbodiment, Tthe paiM hoaaing pary (B ialprdwide@rva'trean internal

nous{BGiBhe RIS JBtEL diaust (7A B SPHerod0pTB}  Giein ngndior axia
moveltrﬂnéc!ﬂumht F&g’é?{ '?ohl‘ﬁ*ésmhﬁ (ﬁﬁué?@?c'rf%rf I( B)StTﬁétmfgrn?I housing (7) is

ntation not sho exten [ ongi t udi nal
providédvgtreet eaaka(8)sexteading al‘orghthqo'nsimramsad)f(tme)mteixnal housing (7).
e SR 5 A SRS kS B P 6Ny i ey ein housing
part ¢32dAGéﬂbnaﬂ_J‘@thé'lﬁfé‘i’néleﬁoﬁ dg’g reedRt 6&‘0\/@!@9‘8 \thhtd“?ltﬁhlﬁwﬂ guide lugs
extend t hrou are engaged with paw
(not s’nmm;) aﬁd pawl mﬁaﬂsr(allot abqwnmgme?pawb nmaé\semayrhw@mhegrated part
st.on n the LOX] mal  di
of thejteraa! Budtifeg/ b9 iy bre seaardle Selins ™t arie)
| ocated at the distal end of the piston rod (10) is
di sposed to abut the proximl face of the pisto

A pistan tqeb(m)|amrrchm@@r@nﬁbdhmamthws"tgwg’i)tw alzﬁrstr%ﬁgsa)fﬁfgientations
(not §Or}] &f &x Hebﬁ@g?l%bg?ughggggﬁ@#q gﬁserl"i‘{é\gsuﬁa %@Q’% [?%:Srpfod (10). A

secof@ vt dfi fm@eﬂfat@nsagﬁl) eéxtéﬂ@)loﬁgnd.lcﬂngﬂ,aeldﬂgeMte(r%?)surfaces of the
free to rotate within the carrier é)rxlsloca

pistonjredi(hOh Theafirstisetot Mdentations @ft%w pigten rash (1Qatend farough and

are e%%%bed with the pawl means of the internal housing (7) to prevent movement of
the piston rod (10) in the proximal direction during setting of the device. A bearing
surface (12) located at the distal end of the piston rod (10) is disposed to abut the
proximal face of the piston (5). In the illustrated embodiment the longitudinal spacing of

the first set of indentations and the second set of indentations (11) is essentially equal.

A gear (13), consisting of a carrier (28) and a gear wheel (27), free to rotate within the
carrier (28), is located within a channel within the piston rod (10). Pawl arms (29)
located on the carrier (28) are releasably engaged with the second set of indentations
(11) of the piston rod (10). The pawl arms (29) of the carrier (28) are designed to
transmit force to the piston rod (10) in the distal direction during dispense and to allow
relative movement between the gear (13) and the piston rod (10) in the proximal
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| ocated on the carrier (28) are rel easably engaged
with the second set of indentations ( 1 1) of the
w@resomesoHd (10). The pawl arns (29) of the caPCi/BP2007/009676
(28) are designed to transmt force to the piston rod
( 10) in the distal direction during dispense and to
allow rel ati ve novenent betwelen the gear (13) and the
pi ston rod (10) in the proximaldirection during
setting. The teeth of the gear wheel (27) are
: r I ¢ 2Tl
direct %ealﬁtn @ﬁsr%tfr@ous %&‘f&?{ {ﬁgksswgﬁg??(ﬁh) ext eglfly engaged
with tladd teith tofi ¢heprartko(B ) b thet idgrnal heusing \(€).menber (14)
conprises a rack part ( 15) and an activation part
(16). The rack part (15) and the activation part (16)
: r ti (--Yalo
A arf BBt SRR Y R BRRAETRA, PiO)) ARG rmber (14)
comprieedaa rdck4 parteif 5k)earw ani activatioanpamed6).cbneiratk marbf(15) and the

et BSFELAD S SRS Y o308 TR Il or avi
move@ﬁn@r‘tﬂb@ HEhwEEnt Wte'?’ﬁét“\/e?‘}' ﬂ'leOfdrl(/Qem"eW?é‘erp?‘fll) (’na'kﬁ)oe a unitary

teeth of the rack 'of the rack part ( '15)
comppeem@msﬁﬂtmga)f@’gmegvateﬂ tauk part(1p) @indt a‘tmlvgéan pahrta@l6)
(27). The drive nenber (14) has a plurality of guide
slots (not shown) in which the guide |lugs (not shown)

The rQ&k tdé?t {18) Q8 'ﬁbwb@és\}vﬂ‘lﬁl d 7§cka(1ef)|é3&@ﬁ<ﬁﬁg al BﬁQQhé%Qﬁh axis of the
define the extent of permssible axial novenent

rack Rﬂﬂ t%é the teethwittee radkf1A)iaf the eagkapart (o) are prymansemtly engaged
. t ' ted embodi ment th i d
with 18 eth 3 tnd Bea08REEL 671 Tonal “hoverent of |t he i i ve

menber (14) rel at ive to the main housing part (3). The
activation part (16) of the drive nenber (14) has a )
The qcslverrapmq;erdﬂ%haﬁ 3 (yradysof mepeaﬁgt%(rmtgéw)n@ whish the guide

ugs (hEMafL LB BB AL ST bre, IRBSE4005 g cemme tne
extenbef me@NilsMeVﬁ?ilﬁl moventn efpthiet drive trhemibeh (WH) @lith respect to the
graphi cal status indicators provided on the drive

housifg gt (3)14) the: Hlysiated emhedirnget the guidss slpisealgpuprevent rotational
moveffRint ¥FfHe 8*&)’% ﬁ%&%@@ﬁg?&ﬁﬂ&@ﬂﬂeﬁn‘éﬂ?h&éﬁs%n (3).

I'nvent i on w escr |
The activation part (16) of the drive member (14) has a plurality of grip surfaces (18)
and a dispensing face (19).

To increase intuitiveness of the operation of the device, the main housing part (3) may
optionally be provided with a window aperture through which graphical status

indicators provided on the drive member (14), can be viewed.

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

To set a dose a user grips the grip surfaces (18) of the drive member (14). The user
then pulls the drive member (14) in a proximal direction away from the main housing

part (3) thereby moving the rack part (15) in a proximal direction.
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To set a dose a user grips the grip surfaces (18) of
the drive nmenber (14). The user then pulls the drive
woreoossesd4) in a proximal direction away fronPCTEP20a7/609676

housi ng part (3) thereby noving the rack part ( 15) in

a proximal direction.The proxi mal novenent of the rack
part (15) causes the gear whk®l (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 the rack (17) of the rack part ( 15) and the
teeth of the rack (8) of the internal housing (7) thus

The proximay monergenlrof(the)rack ptahte(1|6|) cRUseS thi gesr wgwﬁel (lih?é to rotate and

eS8 AR RO BT A LB o of e
gear gﬂ wih fhd et OF thé rééld@fﬂ)adfl tABFaek pahte(15) dreinthieodeth of the rack

the drive nmenber (14) travels 1n the proximal
(8) of dhe mietrtﬂh hpusl@gu (Ve thus mewing thegear4d3) inghe praginelwirection.
arms (29) of the carrier (28) are displaced inwardly
by interaction with the second set of indentations (

The p1$'|tbn06dt(|16) B’ §tevéntétﬂfrbﬂrDh'!ode”g?pmxﬁmanWbyt|htér§d:tlcﬂ1‘ of EQWI means
drive nenber (14) is lLimted by the guide slots of

of therigtarnghheuging(7) wuthtawérséﬁ@t @f indeatatjangepn #re piatony m@@ 0). As the
drive WRHRBEr g\ﬁl))tr?\{]é?? i Bl %m % F—:‘cf?cgn trQ gé”t{)'tﬁ% [{I%ﬁg}l rod (10), the
engage fon o e

next e uen |nden
pawl aﬁm@(TZQ)S@‘tthefcanmeieQﬂSatar@m‘sMadedll)h\mdlth imit?’ecg'on twitlr\} the second
i as i ndj cat [ The action of the pa
set ofgwg%nt@gglys 81’”@%"@&‘5"9@?0? ZE@ positively engaging the
second set of indentations ( 1 1) of the piston rod
(10) creates an audible and tactile feedback to the
The preximdl dravetliof dhe drhetmembedc(sé) fsalimiled rbystite guide slots of the rack

di tionall VIS f ee kre ardin settin
part (385 AnBParng by sl Rkeh GNBTNG GRgrsE A% ey BALATS (29) of the
carrletn@&)abﬁgaﬁo\\(ﬁtﬁe%é’%éﬂesggﬁlé’ ;drefﬁta%hte(tibﬁli) ’of""tHél"%é‘c%ﬂd set of
rou an option w ndow aperture I n the
mdentemonsr(dmi;oﬁgwqoarstor( &8)d (W)eas indicatied i Rigsiré @e M hesactianhef the pawl

arms (P8 o B atrar ST GelY haodSne e SBpe ot O ggdatations (1) of
the pfzsf@ﬁ\) fid ) RedrRs 4l 4ldibRY ahBitactie tfeedbadietdtHe @s&eﬂ@iﬁﬁlcate that

and the rack part MS are noved axially in
the dopet hds dieescsebnAdditiona tn@uahéeedabackhmrdg\goa!pse setting may

optlor{a‘ol'll/ béA?nélggteHe&} a 8rapﬁ1t|1ceal %?aat{,lsv}ﬁ&%ato(rnr})v ed gr? tHE Hrive member

(14), which can be viewed through an optional window aperture in the main housing
part (3).

When the dose has been set, the user may then dispense this dose by depressing the
dispensing face (19) of the activation part (16) of the drive member (14). By this action
the drive member (14) and the rack part (15) are moved axially in the distal direction
relative to the main housing part (3). As the teeth of the gear wheel (27) of the gear
(13) are engaged with the teeth of the rack (17) of the rack part (15) and the teeth of
the rack (8) of the internal housing (7), the gear wheel (27) of the gear (13) is caused
to rotate and move in the distal direction thus moving the gear (13) longitudinally in the
distal direction. As the pawl arms (29) of the carrier (28) of the gear (13) are engaged
with the second set of indentations (11) of the piston rod (10), the piston rod (10) is
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(13) are engaged with the teeth of the rack (17) of
the rack part ( 15) and the teeth of the rack (8) of
W@ b@siostees nal housing (7), the gear wheel (27)PCI/EPI967/009676

gear (13) is caused to rotate and nove in the distal

direction thus noving the gear (13) longitudinally in

the distal direction. As theldaw arns (29) of the

carrier (28) of the gear (13) are engaged with the

second set of indentations ( 1 1) of the piston rod
cause(d1@ mob8 fomyifidaiallyaf tﬁé%sthﬁ@u%{ﬁ%% With 'P@é’;féct to the internal housing

longitudinally in“the distal direction wth respect to

(7). the internal housing (7). The distal axial novenent of

the piston rod (10) causes the bearing surface (12) of

the piston rod (10) to bear against the piston (5) of

The d‘ishél &aal r'hbdgﬁ\ehffbf fegisttth Fodl0ey c‘éﬁsé’@@hé B@Eﬂﬁg tsiQrfE@e (12) of the
. mli‘(;’\‘pense hrough the attached needl e (not shown).
pisto

410} tabenr @gairisé the i pistone(®) of t@mgartrs;dge X ealusjpg a dose of

medicaiiethth 1 G5B4Rsed o BUHE aftchdfnb AT ABE8howAY tose

has been di spensed is provided by the interaction of

t he loavvl means ( not shovvné of the internal housing (7)
The djgtehtravel of ﬁh§tdrs\@ memberddid) as ||'6ht§d(%0th% Buige) slets {nad shown) of

the re@kségﬂ (ﬁ%&’ )(\318%1 %‘?19' fa'cﬂnea#éé/dba\é Stléa, ?%k{ﬁg*( Cpe gtoga has been

‘doSe i I spensi'ng may
dlspebsfe@lsgpmﬁdemby $h@in16radtldhczﬁtthé ,paWI we@lﬁ@l(m sIHaﬁvrt}rof\:the internal

menber whi ch can be viewed through an opt| on
housipg dgvwib uf'EStlfFﬁtt At indenfationsi(Agt r?&"lot””( 39f ”F%rﬂ'ﬁ@un rod (10).
Addltlgﬂﬁﬁg é{%%’arlﬁﬁ% kvl% Spdl ogrglﬂ(#ﬁ% g%t}%naélys%eo{lr\lglcated by

a gra;bHileaIdﬁangjeidlloa%ry pdmnded cn'f thmdm\mﬂt'nembern(1l4t)nwhl‘crﬁcan be viewed
condi ti on V\,here t he maxi mum nunber of doses_has been
throughxappptiepal Window aperdwei inited mae Nausingwat(3ke (32) of
the carrier (28) abuts an internal distal face (33) of
the piston rod (10) to prevent further axial novenent
Furtherf doses graarbe( déB)erad st tegsiret eupdtal a@ra{deltmmi(]&d)maximum number
ur.es

i rectiqn. Exanp 2 Referrin
of dofes” 501 PSS AT OBl Ve SR ioe CbARSAN e B iR condition
wheréijmgnl?l{%gquﬁlﬁ’rw ndRibeF Cof o366 ORER HeenVidelvérd®l. Phe&RYt condition the
proximal face (325 of the carrier (28) abuts an internal distal face (33) of the piston rod
(10) to prevent further axial movement of the gear (13) and thus the drive member (14)

in proximal direction.
Example 2

Referring to Figures 4 to 5, there is shown an alternative embodiment of the drug

delivery device in accordance with the present invention.

The drug delivery device (101) comprises a cartridge retaining part (102), and a main
(exterior) housing part (103). The proximal end of the cartridge retaining part (102) and
the distal end of the main housing (103) are secured together by any suitable means
known to the person skilled in the art. In the illustrated embodiment, the cartridge
retaining part (102) is secured within the distal end of the main housing part (103).
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The drug delivery device (101 ) conprises a cartridge
retaining part (102), and a main (exterior) housing
W@ a008/088668) . The proxi mal end of the cartri dgePCI/EP2007/009676
retaining part (102) and the distal end of the main
housi ng (103) are secured together by any suitable
means known to the person skijled in the art. In the
illustrated enbodi nent, the cartridge retaining part
(102) is secured within the distal end of the nmain
housi ng part (103).A cartridge (104) fromwhich a
nunmber of doses of a nedicinal product nmay be
A caﬁihégfrﬁed) Ifﬁ)rﬁrwhicﬂed hOmbRe SFaabsdsIeR 4 ahaHiiny mehct may be
piston (105) is retained in the proximl end
dispeosed lie pravided d‘gme(qamjdgerreéamirg partéhoR2 A piston (105) is retained in

cartr tain (102) in the illustrated
the p'@’fﬂ'ﬂd %rgcﬁpfﬁ] 3&%&9{)@84\)«, th a distal threaded region

(106) designed for the attachnent of a suitable needle
assenbl §not shown) to enabl e nedi canent to be
The @isabeaméd the eartridge aetainimgepart d402) im thedllustrated reaandlment is

oovi R LTE e Bt O T8 B8R Ry B B o o sutatle

needliel @&semblys §ABE &hodgdi S teriali@t inediansart/ & lﬁ(lcﬁbpensed from the
nmovement with respect to the main housing part (103).

cartriqg: (1@d)er nal housing (107) is provided with a flexible
rack (108) extending along the main axis of the
i nternal housing (107). Alternatively, the internal
In thehmusna@d( é@ledmﬁdntbmé aiaim housingopart (Y03 istprohidedavith an internal
housi r_}(); [?_art 103I) Additjonally, the inter naI hous L@?\d/or axial

housingo07)s The Jotedeal apwsing (J04) 4 myuad @9?&‘@ Jpigtiong
1
movem%ﬁtlﬁgg?;ﬁfégtoqﬁ @aﬁaﬁ%u%o%éﬁrp gg(eéﬂlal Réu?lng (107) is

prowd@dat\/wtr( 1D Jexibie enadk n@ 089 n@déndlngalaloylgatm gnains akisaot the internal

he piston rod e set teeth
nousigel 107 AR givelys thevirtadiab e oo i) ey decicapsgtearaly with
{
the nﬁiﬁ%ohtgg‘ggé‘éfew\t/ 1n@3‘)'t m)'?\ \?errﬁe%rha)l%oi‘he |'H?erh§{ @%‘@t‘, Q?Gi i%g))roivlr(]jed with a
pluralithefguide stats (ot sboivoh addrpavgd rseans (k2 10f t he device. A
bearing surface ( 1 12) located at the distal end of
the piston rod ( 1 10) is disposed to abut the

A plstrP?% 1d) %&eﬁ’cﬂmbhﬁr&]qﬁ e %%houﬁn@e@mﬁ hés]a?ket &f teeth (109)
' ocated w'thin a Channél wthin the piston rod

extenting longitadinally E®)g efsurface of the piston rod (110). The set of teeth (109)

of the piston rod (110) extend through and are engaged with the pawl means (121) of

the internal housing (107) to prevent movement of the piston rod (110) in the proximal

direction during setting of the device. A bearing surface (112) located at the distal end

of the piston rod (110) is disposed to abut the proximal face of the piston (105).

A gear (113) is located within a channel within the piston rod (110). An axle (128) of
the gear (113) is releasably engaged with the set of teeth (109) of the piston rod (110).
The set of teeth (109) are designed to allow force transmission to the piston rod (110)
in the distal direction during dispense and to allow relative movement between the
gear (113) and the piston rod (110) in the proximal direction during setting. The teeth
of the gear (113) are permanently engaged with the teeth of the flexible rack (108) of
the internal housing (107).
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the gear ( 1 13) is releasably engaged with the set of
teeth (109) of the piston rod ( 1 10). The set of
wo e@Blos556899) are designed to allow force transPCBHEPZINT/009676
to the piston rod ( 1 10) in the distal direction
during dispense and to allow rel ative novenent between
the gear ( 1 13) and the pisimn rod ( 1 10) in the
proxi mal direction during setting. The teeth of the
gear ( 1 13) are permanently engaged with the teeth of
the flexible rack (108) of the internal housing
(107). A drive nenber ( 1 14) extends about the piston
A deé’%émEeﬂ@‘)M T@)&eﬁﬂé%dmft’ﬁéfplétoh o) (c@pm@aru% rAGMber (114)
15) and an activation part E he rack (1
compms¢s antack @ 18 ang an astivedien part (). 5 e raek (1 t9) @rod the activation

oot (76 A5 BB b bR UHE G I PBY Bt trore

betwe&, Ahférﬁaﬁwly ah¥ d@i%nﬁemwerwmy by e #uniary eémpbatetconsisting
rack ( 1 15)" and activation part ébl 16). The teeth of

of an integraied rack (19)5) and gativatioe mart(1dRyaged with the teeth

rhe bt Sin87ads (7433 pEpSefty sHEER wipind el e gpor 110

in the guide slots (not shown) of the internal housing
107). This defines the extent of perm ssible ax

The mbecsf(1 ifkhas avluralivn ef guide lugs (Apt ﬁh%@bmcft gre located in
i 4, S, i 4B SRS SR o ot o

permisb@l@lakiﬁemm/@‘m’emt(of1héd)r|veehambee(t‘(31)t\/mm resipech taithenbousing part
part (103 The actjvat

(109 Bt ARkt SRSl B G o Ak bt ilator movement
of thef | SRERRITEr (398 (etlél‘%«%to the rina e mal%B%Hl(ﬁoz?neSS of

e operation o evi ce, ousi ng part
(103) may optionally be provi ded with a w ndow

The gt rart (EHBuotiths orive aSies 41 FRIBEE ' SR 4gtirace, (118) and o

dis eH@m | anedq14¥peration of the drug dellvery device in
P i?ange %t h the present invention will now be

descrlbed To set a dose a user grlps the grip
face

To mpwe |G?q|équfr=é~:soq f the d If>\r4eo evu% f’r})‘g@ﬂ_ﬁﬁugﬁlgpan (103)
may Qbf&?él!yol@e Previded Qmﬁ %ewmiid\}v Ié@@ﬁt’l;ll‘tgthrough which optional graphical

status indicators, provided on the drive member (114), can be viewed.

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

be described.

To set a dose a user grips the grip surfaces (118) of the drive member (114). The user
then pulls the drive member (114) in a proximal direction away from the main housing

part (103) thereby moving the rack (115) in a proximal direction.

The proximal movement of the rack (115) causes the gear (113) to rotate and move
proximally by virtue of the engagement of the teeth of the gear (113) with the teeth of
rack (115) and the teeth of the flexible rack (108) of the internal housing (107).
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part (103) thereby noving the rack ( 115) in a
proxi mal direction. The proxi mal novenent of the rack

W@ 2d0855866uses the gear ( 1 13) to rotate and PCWEP2007/009676
proximally by virtue of the engagenent of the teeth of
the gear ( 1 13) with the teeth of rack ( 1 15) and
the teeth of the flexible ragk ( 108) of the interna
housi ng ( 107).The piston rod (1 10) is prevented from
noving proximally by interaction of pawl neans ( 12 1)

Tho oloh 4 116 ke DANEL Pt iSha Mgy ikl ofpgut mesns

(121) bfthd Interela$ hmsmgeu DVEWEtI‘TIslet of tersth ng)rdlthélptﬁohcrod h1e1 0). As the
pi ston rod if e axle (128) of the gear

drive mfﬂb@pm:léé ave@nmﬁ@e@éwm@t difﬁﬁfé?fa&'%‘fﬁ {a the P'ﬁto”s@tJ (110), the
are (320} SEHR AL 18] 5 505 RRnE RlabcP by fen v e set o teet

(109)f‘t§fuﬂ1619|s(td:ﬁ)7rbd (Ah®) phaxi deflectingvible féxiblee ratk (€08 obehe internal
14) is limted by the guide slots (not shown) of
h0US'B9é1W1)t ernal housing ( 107). At the end of the travel
of the drive nmenber ( 1 14), the axle (128) of the
gear ( 1 13) engages with the next sequential tooth of
The provnettravt! bfetmhdrﬁ\@&)emtbertmmmlsslimrhed by thelguide skts (not shown)

o el oy ARG 18 e 5 BB bor (1),
axle ( 982/8 t'é@ééalop fdf) %‘e%r\mﬁt?%é néxslgé?dgfﬂ%'i oA chthéeset of teeth
provided By the

rack the i nternal
(109) huf tbée mEstoh 0o (drl@&tassmdrca&edjan@Lmacﬁ tEhe action efdhackle (128) of
user

the o9drat 1o pasity e pasAging dnisat ef feaiBal Sfus PRIFT Fag (110) under
the de@é! previbeaay thebﬁeleRiz' Falked OBy ot tﬁéaml*é'rﬁé!' héﬁs’#\glf(m?) creates an
I ndicator, provided on the drive memnmber (Jgas
audlbtaaranldetautmvéeledmm@ch taa umr mwamdlwtedmataﬂm e has been set.
art

AdditioBBI s igd] SEpu e Pran Ui Hang et bR iy B faicated by

graphit'sesteis NAdicBR rdbiaded B8 thacerivel meMb n‘oﬁm wh|ch can be viewed
activation part 1 16) of the drive ne

througly anripdioast wmdqwu@pqrtumelnrfbﬁtmam(hoyﬂng paﬁmé&)e rack (
1 15) are noved axially in the distal direction
relative to the main housing part (103). As the teeth

WherPfhel #6se)Bag beeh skd) tharesengag tenidis ehh@thISQtdSediy déﬁressmg the
r ack 1 15) and the teeth of the flexible rack

dispebRingHace {1 APl thio @etingian oAt (18) gédhe drveaeraber (114). By this
actiod &Gl REHBYEH 14) LAE BeStik B 155C4IhovE axially in the distal
direction relative to the main housing part (103). As the teeth of the gear (113) are
engaged with the teeth of the rack (115) and the teeth of the flexible rack (108) of the
internal housing (107) the gear (113) is rotated and moved in the distal direction. The
axle (128) of the gear (113) is engaged with the set of teeth (109) of the piston rod
(110), thereby causing the piston rod (110) to move longitudinally in the distal direction

with respect to the internal housing (107).

The distal axial movement of the piston rod (110) causes the bearing surface (112) of
the piston rod (110) to bear against the piston (105) of the cartridge (104) causing a

dose of medicament to be dispensed through the attached needle (not shown).
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axle (128) of the gear ( 1 13) is engaged with the set
of teeth (109) of the piston rod ( 1 10), thereby
W@ 20081058368 he pi ston rod ( 1 10) to nove | ongi t RCI/ERL0Y009676

in the distal direction with respect to the internal

housi ng (107). The distal axial novenent of the piston
rod ( 1 10) causes the bearitfg surface ( 112) of the
piston rod ( 1 10) to bear against the piston (105) of
the cartridge (104) causing a dose of nedi cament to be

o AEER L4y AP R el T showr o
the |ntetntahﬁo@$lhd€(19V))t/Sud|btﬁ anthdact)le déedtback to mdmadtehbaisthugdose has

(107). Audible and tactjile feedback to |nd| cat
been {ispened 1hRE0veR b Decnteractian Bf G raw! a1 21) Of the interal

housd’n@ Lg%?thi}n%‘éf séthﬁf ﬁé\fﬁsgﬁgf‘éf \ eeﬂah&?qfrggjh@fm?‘tRaaﬁibnally, visual

feedbaclke regardindy dode Hixpensirdy maqrraﬂtlop,ally|tmmblda¢ed:|baca<graph|cal status
regardin

indicaky rgVaRe OB e AUNS TRHEE 6110, yF LA ba, HisWid Jarough an
optlodﬁ?m \X/ah Hgl}e |ﬁMHe°r%aﬁiiﬁo@§n%g%\°ﬁq OBETOUQh an

opt 1 onal ow aperture Int mai n housi ng part (
103). Further doses may be delivered as reqU|red up to
re-determ ned maxi num nunier pf dose le 3
Furthudases Mevike FROTES 45 F9Toain. Rua PES SRIGHTCH fheRgm number
of dostlst ernati ve enbodi ment of the drug delivery device in
accordance with the present invention. The drug
delivery device (201 ) conprises a cartridge retaining

rt (202), and a main (exterior) housing part (203).
EXE’"’%&’e‘%proxi mal end of the cartridge retaining part (202)

and the distal end of the main housing (203) are
secured together by any suitable neans known to the
Referfing $o Irigiies (Gele 7.ihereissghown a furigen alfersative @mbodlment of the drug

ey L L e

(203). A cartridge (204) fromwhich a nunber of doses
of a nmedicinal product may be dispensed is provided in

The drug deliven drpdce &01 mcp@pﬁ%@& a(m)dgeﬂ%@@tr&qp@@d?&?) g@nd a main
(exteridt) AbUSHAG Shrt (B0} PHE WrbxifTH €Al dftfe CANHELE Y6taifRd)part (202) and

the distal end of the main housing (203) are secured together by any suitable means
known to the person skilled in the art. In the illustrated embodiment, the cartridge

retaining part (202) is secured within the distal end of the main housing part (203).

A cartridge (204) from which a number of doses of a medicinal product may be
dispensed is provided in the cartridge retaining part (202). A piston (205) is retained in
the proximal end of the cartridge (204).

The distal end of the cartridge retaining part (202) in the illustrated embodiment, is
provided with a distal threaded region (206) designed for the attachment of a suitable

needle assembly to enable medicament to be dispensed from the cartridge (204).

In the illustrated embodiment, the main housing part (203) is provided with an internal

housing (207). The internal housing (207) is secured against rotational and/or axial
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The distal end of the cartridge retaining part (202)
inthe illustrated enbodinent, is provided with a
walr@Bakssshr eaded regi on (206) designed for thePCI/EP2007/009676

attachnment of a suitable needle assenbly to enable

medi canment to be di spensed fromthe cartridge (204).

In the illustrated enbodi nentg the nmain housing part

(203) is provided with an internal housing (207). The

i nternal housing (207) is secured agai nst rotational

move A S Be  TRO pd E0 55, ) PO TR Mo 207 i

prowd’éd Wite o fixihg Ppoirsti (208 Fstattdapinghtuntiby 1124@). Wiérﬂatlvely, the internal
Alternatively, the internal housing (207

housu@@ (ié?hmyu be fymed y\twraﬂy it thei manbb@wggprm 2%%3ﬁdd'tlona"y,

the w\%jrﬂﬁ h88§1}1 29‘72?3 an@o\{?& OHZ%LQ@e %7 0'5 %QB?\fﬁi %%dpawl means

(not shbawy) . A piston rod (21 O) extend| ng through the main
housing (203) has a first set of teeth (209) and a
second set of teeth (21 1) extending longitudinally

A pisp R P41 35880 Bl YIS i el (289 g & reF St of teot
(209)tah’fcbﬁg$ewmdl satl @thC(ZM) g;tdnﬂirtgaMngitadhmllymjbng m:fﬁa)ces of the
e internal housjn 0 t t
pistont fpd (1) ohhe §gcend 6§t Pﬂtéq%'a @1{;@@53“@&{»@@811 el Qh?f?iﬁ@ds through
hg d
ond IR o188 sty bR (Rl R6048 207) o
prevenb malvemaerief mlne)plsmam réch (21 intthe ppoxstah dir2otion daring setting of the

N T T IR O M
dlspofrs td gﬁgt)the'%“roi‘t’ﬁl@ fhée 8t tHY pi p‘%ﬂﬁn{mﬁz (242) is

el easably engaged wth the firs t of teeth (209)
of the piston rod (210). The first set of teeth (209)

oo RSB b S5 S PO S ABO crmme
W|th|nttﬂead|§t6W o8l (21 O)’?\rf‘”ﬁi(l@"(QQB) BetheeRReéiN@4pYld l‘é}’ee(s%‘bw engaged with

pi ston rod (21 in the grOX|naI di rection
the flcajrsetgofsaettln ngo09rioé th@ewlﬁtocb'f rachd24@e el hg Just) sely of teeth (209) are

demgﬁ?d n%ln% fQ ﬁ?r%ﬁggpvgég h@nwtgfﬂsgqlﬁ)roér@ ﬁz i tgngd'éis al direction

durlng hﬁs;ﬁrﬁdeoénﬁ% afa0)relative fovemert itiveedlthe paNgy i(248) and the
fixing point (215) and an activation part (216} The
plstorf rod £ (%dnrthe(mg;xg)al,ﬁfpctlon during setting. The teeth of the wheel (242)

are permanently engaged with the teeth of the belt (241) of pulley (240).

A drive member (214) extends about the piston rod (210). The drive member (214)
comprises a fixing point (215) and an activation part (216). The fixing point (215) and
the activation part (216) are secured to each other to prevent rotational and/or axial
movement there between. Alternatively, the drive member (214) may be a unitary

component consisting of an integrated fixing point (215) and activation part (216).

The belt (241) of the pulley (240) is attached to the drive member (214) at the fixing
point (215).
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the activation part (216) are secured to each other to
prevent rotational and/or axial novenent there
whedososssss Al ternatively, the drive nenber (214pCTEN200E009676
a unitary conmponent consisting of an integrated fixing
point (21 5) and activation part (216). The belt (241
) of the pulley (240) is attgrhed to the drive nenber
(214) at the fixing point (215).The drive nenber (214)
has a guide lug (not shown) which is located in the

™ gui de sl ot énot shown), of the internal housjn ehe
e diNp neEbeF 14}1'&9359§tgéh‘i’e Bi9 ﬂ&trﬁh@wmv@va&.ma!oc%wﬁwe guide slot
(not s%gﬁnﬁ?:ggégzvﬁﬁe?ﬁ%rﬁgé é@%@oa iy |§ 8 g@?g néﬁ(%’ %ﬁ%t'?ﬂ‘b?rﬁﬁ’ssmle axial

moveﬁdeﬁt dﬂ the M@/&Mrﬁben(m4)owah r&epecte’«ot thef hbhsmgrparde (203). In the
(214) rel atlve to t mai N housi ng ﬁart

203) . .
lustrated g@bp@ﬁﬂ«?r&nthsagw exlel 2 o pleveqis (Ria emotféf_m of the drive
memlspé]'s(Z Féthl\fédecﬁl%emé%lﬁéus?ﬁ‘g pﬁﬁebﬁﬂ?ns' ng face (219).

ease Inturtiveness o operation of the
deV|ce the main hou5|ng part (203) may be provi ded

The a5 PURRIPAE balical 1 STV MABPEE (eI, hat &, Bibceusfacen 218) and a

d,spe%,bgqgg?%) (214), can be viewed. Operation of the

Irvery device in accordance with the present
i nvention will now be described. To set a dose a user

To ingreehs. inkiunsBs AR SarPLot ol Sheiiideh B8 e Bpusipo part (203)

may Bé ??b%bdd}vftr?%m 8ptiGN@Ywinde® bpertor mrbﬂgﬁl\ﬂlﬁicﬁadﬁtlonal graphical
thereby noving the fixing point in a

statuzplmima’mﬂs provided on thaideive magmber (Membeomewa@ drive
menber (214) causes the wheel (242) of the pulley
(240) to rotate and nove proxinmally by virtue of the

Operé’ﬁdrﬁéﬁt’l‘i@rﬂrugfdéhb@r)b@é\hcé 24 dctordantb avipLibesyres8ADinveAtion will now
both the fiXxing point (215) of the drive nmenber (214)

be desadbedhe fixing point (208) of the internal housing
(207). The piston rod (210) is prevented from noving
proximally by the interaction of paw neans (not

To se‘ﬂaodw%e qusbﬂgngﬁitl@é gep Sweiasesy2 ({2031 thei drivet inenstrq@d4). The user
et of teet 11) 0
then pulls the drive me(mber 2214) in a proximal direction away from the main housing

part (203) thereby moving the fixing point (215) in a proximal direction.

The proximal movement of the drive member (214) causes the wheel (242) of the
pulley (240) to rotate and move proximally by virtue of the attachment of the belt (241)
of the pulley (240) to both the fixing point (215) of the drive member (214) and the
fixing point (208) of the internal housing (207).

The piston rod (210) is prevented from moving proximally by the interaction of pawl
means (not shown) of the internal housing (207) with the second set of teeth (211) of
the piston rod (210). As the drive member (214) travels in the proximal direction
relative to the piston rod (210), the axle (228) of the wheel (242) is displaced
transversely by interaction with the first set of teeth (209) of the piston rod (210) thus
deflecting the belt (241) of the pulley (240).



10

15

20

25

30

the piston rod (210). As the drive nenber (214)

travels in the proxinmal direction relative to the
wprasomesod (210), the axle (228) of the wheel PCRERI0T/809676

di spl aced transversely by interaction with the first

set of teeth (209) of the piston rod (210) thus

defl ecting the belt (241 ) d0the pulley (240). The

proxi mal travel of the drive nenber (214) is limted

by the guide slot (not shown) of the internal housing

fi;
The [%é%@al t éa‘ gﬁ gag% rﬁ&?bbtz‘lﬂq) i8 hrﬁlgﬁjz {'Eﬁﬁ gggis@%bt ISnot shown)
of thet Meml\akhoselqge(rzoval At tree Bndfoftthe tfavettofstbe drivet menfber (214), the
axle (%%ggﬁgﬂ&bﬁgﬁpgi%%%g%%e \Q/%é}?es G:Gn «'ﬁéé" 'g:]ll ??é:th%#rt%e first set of
teeth ?%@Q)téf"tﬁé @BE‘?‘%H ?91@}“53 fridicdte@ ®h FRjurb&etihel 28%n ?tf the axle (228)

Isto under the force provided by
of thebeheeI((242) pomtlvellyeer;gagmg/tr(eﬂﬁlr@) set efdeeth é&OQa)umtbe @iston rod (210)

entot 5 5 S5008 i) Get At 157,40 P ehlS ARG an
tactlléjfé%%b%ékttb e TRY%r %’Hd?@aﬂb'tﬁapﬂlé Méﬁb@cbéé‘h é’et Additionally, visual
aphi cal status i ndicator, {)row on the drive

feedbnehb'@ga(mng)dosmseﬁlr@amao’eop enmity barlodg:at@nh kypei graphical status

et QAR M o R AP R o4 B v r

optiorf1 $AnBYwWIRIRIMHRSS iMthe hrinlhensingipaet (283¢. (219) of the
P activation part (216) of the %rqa’\ite rrenber (214). By

this action the drive nenber (214) and the fixing

P hed4aL R G B i W3t s il rossng o

dispehgifg facef(2t 9)? obtihé eiti(3Heh past (@ﬂﬁadﬁeﬂetdhvtehme‘mb@rn@M) By this
point (21 5) of the drive nmenbe §)14E)t and t he be|
actlor( t_hﬂd')Iveafnqm!éerp@mwnézthe)fwr@ apigb (21 2)ARdnOVed @K@”y in the distal

direct ﬁg?(h%“& \%4%%9(1%9%) h&l @%akt‘“@@??ﬁgs ?ﬁ%@%ﬁ%ﬂﬁ Jﬁthhggxlley (240) is

attacher td]hmekll)ﬁxmgl plinr @‘tS)a{]f thﬁ drive evegatgE(@! n&h @indt the bele(241) of the
t th_t t eet

pulleyr 24 dlys die alifcnd (nahaAkn Roubi2®) affbepiiereg ouso (207) the

wheel %2% ?rga\(ﬂéﬁlg){t(bﬁﬂelé $otatéd Ml hiRfFed (PHR) didtal Bﬁect;on by the

reby causing the piston rod
engagem&nt/ef the tddtly of the Heltd{2dralwith thecteiedim ofithé wiesgdd242). The axle

t h Th d | i al
(228)3 shramieaiet akobie B0 fnpngaded wlin B4 st spof teeth (209)
of the® Pistds ol 4240), hereby causing the piston rod (210) to move axially in the

distal direction with respect to the internal housing (207).

The distal axial movement of the piston rod (210) causes the bearing surface (212) of
the piston rod (210) to bear against the piston (205) of the cartridge (204) causing a
dose of medicament to be dispensed through the attached needle (not shown).

The distal travel of the drive member (214) is limited by the guide slot (not shown) of
the internal housing (207). 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 (207) with the secqnd set of teeth (211) of the piston rod (210).

Additionally, visual feedback regarding dose dispensing may optionally be indicated by
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the piston rod (210) to bear against the piston (205)

of the cartridge (204) causing a dose of nedicanent to
wheoodiosgsesised t hrough t he attached needl e (notPehaRZ)7/009676

The distal travel of the drive nmenber (214) is limted

by the guide slot (not shown) of the internal housing

(207). Audible and tactile fxgedback to indicate that

t he dose has been dispensed is provided by the

i nteraction of the pamA means (not shown) of the

a grantnasi Salye OHEAIsPEYdashion e prvadeTDeh 414}, WSl gan be viewed
throuétﬁ%ﬂ??ﬁégéﬁgiﬁﬁgwg%é’rﬁﬁ% id RO Fh MOuSRY ot (20w |y be

bya graphi cal status i1 ndicator, provided on
the drive nenber (214), which can be vi evved through an
nal w nd erture in the main hou

FurthiiARses ey e HGEed Andpobedn For Sie Sew Buby ctprjgum number

ofdostﬁg a pre-determ ned maxi mum nunber of doses. Exanple 4
eferring to Figures 8 to 10, there is shown a further
al ternative enbodi nent of the drug delivery device in
accordance with the present invention. The drug
Exampig ﬁ?very device (301 ) conprises a cartridge retaining
part (302), and a nain (exterior) housing part (303)
The proximal end of the cartridge retaining part (302)
Referamgl to Hdguiest 81toet{t tbere e shawn & dudhergalienaliveambodiment of the

arug GEERSeuPP dChoreenBe b te R PRI S ° "

enbodi ment, the cartridge retaining part (302) is
secur ed W|th| n the distal end of the nmain housin

t
The d(f@@@)e"vary@ﬁ\ﬂ@e €M1 (@Uﬂprw%ﬁqqﬂﬁir@leareﬁ@m pat (ggg)gfgnd a main

(exter{q% ﬁgﬁ? ﬂ' Cp'éa'g?'g Ogs{) Ofﬁﬁg tr?é&gé]r 8{19 é@ﬁé‘ igﬂrlbge 9&%§BQ§ ‘E)iaiéﬂ302) and

the dis&dl @ndeek the infah pbosmge(Boemdr@fsetntm@dcwgemefgw @ag4uitable means
The distal end of the cartri d e retaining

302 .
known ot the persest ldtied '@ﬁbéd@ﬂem the é”'—b’i‘@f?@lé’d'ﬁ @'ﬁg%{“ the cartridge
retalnﬂ'lqS nd &Eé‘%)qagggufe?%/ﬁﬂllng{ﬁ%g% J?Eégcgggﬁ]oﬁf I‘Na il HSUSlng \Bl%rt (303).

to enabl e nedi canent to be di spensed fromthe
trid 304) . -
A car%ﬁéger I(385)) g‘rom)which a number of doses of a medicinal product may be
dispensed is provided in the cartridge retaining part (302). A piston (305) is retained in

the proximal end of the cartridge (304).

The distal end of the cartridge retaining part (302) in the illustrated embodiment, is
provided with a distal threaded region (306) designed for the attachment of a suitable
needle assembly (not shown) to enable medicament to be dispensed from the
cartridge (304).

In the illustrated embodiment, the main housing part (303) is provided with an internal
housing (307). The internal housing (307) is secured against rotational and/or axial
movement with respect to the main housing part (303). The internal housing (307) is
provided with a fulcrum point (308) for attaching a lever (340). Alternatively, the
internal housing (307) may be formed integrally with the main housing part (303).
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In the illustrated enbodi nent, the main housing part
(303) is provided with an internal housing (307). The
WO naos/0s8sbs housi ng (307) is secured agai nst r ot BCT/BPENN7T/009676
and/ or axial novenment with respect to the main housing
part (303). The internal housing (307) is provided
with a ful crumpoint (308) faZ attaching a | ever
(340). Alternatively, the internal housing (307) may
be formed integrally with the main housing part
Addltl()?fg@ tﬁ@%t‘é‘rﬁ’éﬁdd@tr&d k@?)ﬁ*s?irﬁ@uheﬁ%‘l% I%QgL§|§Q7s)ot’s.5(not shown) and
ro Wth a guide slots (not shown) and paw neans
pawl meaﬁw (346)pi ston rod (310) extendl ng through the main
housi ng (303) has a first set of indentations (309 and
309') and a second set of indentations (31 1 and 3
A pistion o8¢ ﬁ@l@ﬁehawg L)L {h\e FAAIhsusihgcEpHf hé@% rrst set of

pi ston rod he seCond set of indentations (31
indentations (309 )andf 3091)3apd st sgcandasetf ndentations (31 and r$1én)dextendln9

oS3 Sy s 1 S5l 5 0t 4. The el L enatons

(311 éﬁd@ﬂ')rbftthé HIs@R Ry ﬂlm%s&erm dmsugrg el fsi diily edt With the pawl
devi ce. beari ng sur ace@éBlZ) | ocated at the

al
meana {349y oﬂh@ lptes’ﬂélrhﬂPltﬁan £399) tpspr@vgvpfo@@demna@mhq ﬁl§t0n rod (310)

in the%gﬁ%ﬁ%.%%%gg%ﬂfdpéa%{ag&ngi mh(e@egi%cﬁ% bgé{ﬁﬁ%gﬁrdfgé? (312) located at

the diia¥ ehd (ci4Re piiteh fod €310)ds ispaisetidd Jbut itise pamdinatiface of the piston
within a channel within the piston rod (310). The | ugs
(305)(341) of the lever (340) are rel easably engaged with
the first set of indentations (309 and 309') of the
piston rod (310). The first set of indentations (309
A levem(@480,9comprisind s plumslity tof lagsd (34 T)aarak atfirenpivbs §341) drad a second

pivot {H)BiS I0RIRN PN PLATANEIeANION o GRS TR dah THe lugs (341) of
the leb&V g34o()3a48)éel%%§ablgeeriqa§e?fwm@?é Fldsek %f'ir‘rtferﬁégiaﬂmog and 309)

cti’on durin irst pivot
of thd p\sdamn r6dqp10k 'léha amhetbttcm‘ indenfatioos 3003a8) 300’ )t awe designed to

allow ycgdaansTSERNVE heneion ol Bh 8 the TaiaFreetiors g, dispense

and td Qﬁoﬁgfé%llvem@v&ﬁéﬁtebmrth@é@ T(%Q(fﬂi’bha%e T)lsstbﬁtroé 3310) in the
an activation part e sl ot

proxmalednaentmmdumg peiting( S‘he)frat plvgé&#%)doft ﬂneelaaar &%rlStaitached to

the fuPcrrS3 r\ﬁe&bBS 8{‘ ﬁ\te' i(r)\?earlnaﬁrm]glﬂsourlg ?ﬁ%ﬂl for plvoFEqu movement there between.

A drive member (314) extends about the piston rod (310). The drive member (314)
comprises a slot (315) and an activation part (316). The slot (315) and the activation
part (316) are secured to each other to prevent rotational and/or axial movement there
between. Alternatively, the drive member (314) may be a unitary component consisting
of an integrated slot (315) and activation part (316).

The second pivot (343) of the lever (340) is located within the slot (315) of the drive
member (314). The slot (315) of the drive member (314) is designed to allow
transverse movement, but not longitudinal movement, of the second pivot (343) of the

lever (340) relative to the drive member (314).
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between. Alternatively, the drive nenber (314) may be
a unitary conponent consisting of an integrated sl ot
w@ 3wsH386esd activation part (316). The second PCTBP2007/009676

(343) of the lever (340) is located within the sl ot

(31 5) of the drive nenber (314). The slot (31 5) of

the drive nmenber (314) is deggned to allow transverse
novenent, but not | ongitudi nal novenent, of the second

pi vot (343) of the lever (340) relative to the drive

The dﬁ?%ﬁém&%}ﬂa 14 'e}%éjg%l%ﬁgclﬂ@g?ﬁ] (\;géﬁlé eaﬂ%ﬁg?é’t'eg n tHQ@wd% slots (not
showm)f of ke iintezhalahobisingi (BDA)30Nis dBfines ditlel e&’&rith&f petmlstslble axial
ermSS| bl e axi al m)vemant of the drive nmenb

move(nm)o N6 FirEs MEERbRo(3 M0 Wi SPRRE@dPt thesbeysing park¢303). In the

lllustrét%bﬁéﬁgﬁ%mve%@a slétﬁealgg:ﬁigvéﬁt‘;@?ﬁérﬁ 4{?6 é/ﬁ\@bt of the drive

membey (8h4) rekativentothengaipardusidPPart (308). acti vati on part
(316) of the drive nmenber (314) has a grip surface
(318) and a di spensi ng face (319). To increase

The 4cbbAidn Y)%?te{%sl(@ of the &’rﬁ\gé érﬂBeP&S’fﬂnehﬂ?‘é' §fip std?fac%am 8) and a

ousli ng par may be provid an~opt 1 onal
dispensind dacea(3X)ur e through whi ch optional graphical

status indicators, provided on the drive nenber (314),

can be viewed. Operation of the drug delivery device

To md:r@a@é‘mlruﬂ%ﬁﬁs%‘"dfhhé %é?éﬁér‘?'@)tf th8\GNVIde0 AhdirhhinR¥udIRg part (303)
described. To set a dose a user grips the grip

may beiprevded (B8 pnodptidral d/vmdewnap@élure(tmml)gh Whichisgptional graphical

status i PRel o polfs HEve iAol Garbetidiye.

t hereby noving the fixing point (315) in a proximal
direction. The proximal novenent of the drive nenber )
Operqt@mqf tbauireg delivenyedayice Buagcardanes with thequesemdnvention will now

lL.crum (308) of the internal housing (307) in a
be deafblggcfm direction by virtue of the |ocation of the

second pivot (343) of the lever (340) within the slot
§315) of the drive nenber (314). The piston rod (310 '
To sef g dasevaHsengfipendip sy rfpeexi )|qftb9 drivednaees 3 44). The user

then rﬁﬂl\gﬂ thE%HV2 member (314) in a proximal direction away from the main housing
part (303) thereby moving the fixing point (315) in a proximal direction.

The proximal movement of the drive member (314) causes the lever (340) to rotate
about the fulcrum (308) of the internal housing (307) in a proximal direction by virtue of
the location of the second pivot (343) of the lever (340) within the slot (315) of the drive
member (314). |

The piston rod (310) is prevented from moving proximally by interaction of pawl means
(345) of the internal housing (307) with the second set of indentations (311 and 311’)
of the piston rod (310). As the drive member (314) travels in the proximal direction
relative to the piston rod (310), the lugs (341) of the lever (340) are displaced
transversely by interaction with the first set of indentations (309 and 309’) of the piston
rod (310).
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(345) of the internal housing (307) with the second

set of indentations (31 1 and 3 11') of the piston rod
W@ 3W8)3866& t he drive menber (314) travels in tPEI/EP2007/009676

proxi mal direction relative to the piston rod (310),

the lugs (341 ) of the lever (340) are displaced

transversely by interaction %4th the first set of

i ndentations (309 and 309') of the piston rod

(310). The proximal travel of the drive nmenber (314) is

limted by the guide slots (not shown) of the intern

The praximahtjavalor)the Atrivenmeather d814his linpi pyéhelg%ieﬁplio\t,%?not shown)
of thegﬁgéj‘éél (3dsihg (369, AOhel dd of L tali1 bEYIRE dfiddthember (314), the

Xt sequentT al

lugs (84 ’Qséf tﬁ@tle@ér (3409 ehghge vatH ﬁﬁ@n@;ﬁ&eﬂﬂénllahhdbhmtpnsafdhe first set
as Indicated in Figure 10. The, action of_th

of lndeot@@onsz@O? afid 8AY) dvibe Rl@@@) rosbi Ha)as md&ﬁjﬁgﬂﬂd:'gwe,e 10. The
action I(?E {h?l |§ 4'?51&&]5 g’riéc g@gcralg 39 g'}g)sﬁﬁl% e)) éﬁaq%c‘{?ﬁg Piha! @fst set of

mdenﬁhﬁthC(BOQna@d 30%) béthe [{iS0) rad e&t@)suadelaadfd]be pmdlded by the

tactile feedback to t ser to indic th
transvesse geBaction of Ktmlqvebgéﬂﬁl/cre\ﬁ%an g s&n&f %ﬁg‘? &?‘%@Jack to the

user fé)oﬁ]%h étthgg @@ﬁo@@&}.é&“%b% 8. A :?@it f¢ biiéuél feedback regarding

us i ndicator, prov on"the drive
dose getﬂngrm(aﬁldbtnonahydfe oaticdied \byeafgiaphlcaljgtataa ingicatonaprovided on

the drfwerq%gg@ ﬁégﬂﬁ, hﬁgga% Ié/?%o ggﬁ éﬁ cg%%ﬁ/glv%{%ﬂq aperture in
the mgfﬁsﬁo@{ngﬁgﬁqggg g the dispensing face (319) of the

activati part (316) of the drive menber (314). By
this action the drive menber (314) and the slot (31 5)

whertie e Tas e sopahe Foo ey RerfibEbeiE Akt abpssing tne
dlspeﬁﬂnbrfﬁcé q¥80) ()MQ) abﬁvétﬁﬁ\absﬂ (BHBhion tm@@rﬁbqhehaﬂe‘i)(mﬁ) By this

drive nenber 14), the |ever g340 is rotated
act.oratuwtdrwemambemlﬁsw)oapdomet Bloti (3 &) raie mygnngm@@mm the distal

dwectp%ur&) d' Sttﬁsa[ﬁlalr L:!sdoﬁ]g Réﬁfe(Bbg?sAé ﬁ'fgl?é eh&%{ kfly fof the lever
(340)(.§Q8c§t@a @Qﬁln) tHef stdte(sns;ﬂo@rthéqm(e%r@mbéhesw)y the Iever (340) is

causin piston rod (310) to nove axially

rotateg %anut%H@ rﬂdgturméfm) of hh@gp@éﬁalthpttsm (?r%rln éhe ﬁ’dﬁ]@i %ectlon The
lugs (23%% of tggq% f%ﬁ%%%éj&rfacé t?%lly?fe s?{ of Sudridtions (309 and

309’) of the piston rod (310), thereby causing the piston rod (310) to move axially in

the distal direction with respect to the internal housing (307).

The distal axial movement of the piston rod (310) causes the bearing surface (312) of
the piston rod (310) to bear against the piston (305) of the cartridge (304) causing a

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

The distal travel of the drive member (314) is limited by the guide slots (not shown) of
the internal housing (307). Audible and tactile feedback to indicate that the dose has
been dispensed is provided by the interaction of the pawl means (345) of the internal
housing (307) with the second set of indentations (311 and 311') of the piston rod
(310). Additionally, visual feedback regarding dose dispensing may optionally be
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the piston rod (31 0) to bear against the piston (305)
of the cartridge (304) causing a dose of nedicanent to
wheoodiosgsesised t hrough the attached needl e (not PETERV)7/009676

The distal travel of the drive nmenber (314) is limted

by the guide slots (not shown) of the internal housing

(307). Audible and tactile fZ®%edback to indicate that

t he dose has been dispensed is provided by the

interaction of the paw neans (345) of the interna
mdma'&%i%yn@ g@é"&ﬁbal\’\éﬁamé Rlic6 L PHoFiRledobn ithée /fifvat meRtbdr3B14), which

of the piston rod (310). Additionally,

can beuvs&md thareugh@m opdipnalivinare epetiispievibiergaineyousing part (303).

optional ly bei ndi cated by a graphical status

i ndi cator, provided on the drive nenber (314), which
Furthéradbél% h‘iaﬁ VRS deivered asare qRite Upto AMpreQEté@msined Maximum number

the main housing part (303). Further doses nay be
of dosgsl i vered as required up to a pre-determ ned maxi mum

nunber of doses. Exanple 5 Referring to Figures 11 to

12, there is shown a further alternative enbodi nent of
Exmnbhgsdrug delivery device in accordance with the

present invention. The drug delivery device (401 )

conprises a cartridge retaining part (402), and a nmain

f h [

Refen(l ttS I'-‘ glél)erse alﬁ?} ﬁ%g H?é\r%t Ig%n é%nﬁ%g’éﬁ?ﬁ{at%gderﬁgoﬁment of the
drug délﬁ/ehsadéwbemeogor@éﬁaé withethegoresent inogetidrer by any

sui tabl e means known to the person skilled in the art.

In the illustrated enbodi nent, the cartridge retaining

t
The d?@é tdeﬁ@rﬁ)dé\ﬁcé?&@‘f %Béﬁbﬁ%s{:‘grdt%ﬁrgfg% %’A%lﬁgf@r gértt(agZ)é and a main
(extermrhbobangq:‘arti(ztﬂ&) Blhe Provehiat endlofpm«wadndgayetwung part (402) and
e eV BFenS s ol dobL s Bebit Breual A "Gioto moans
knowr‘?ft tipe ?Fstoﬁ' ngﬁ’ecf 194he éﬁ'trﬁir@l’{é‘mllfst%éd (érﬁg%dl'n'?ent, the cartridge
easa y retalned over the distal end of
retain'cr@ parit (4f@2 rietsecuiadgwiphintth¢ 41istal endhef themmairbheusing part (403).

(422) is optionally provided with one or nore w ndow
apertures through which the position of the piston

A catrid (404N iffdr RehieRr & rAaBel ¥PdoseaNob& \thédiBfhal product may be
dispensed is provided in the cartridge retaining part (402). A piston (405) is retained in
the proximal end of the cartridge (404).

A removable cap (422) is releasably retained over the distal end of the cartridge
retaining part (402). The removable cap (422) is optionally provided with one or more
window apertures through which the position of the piston (405) within the cartridge
(404) can be viewed.

The distal end of the cartridge retaining part (402) in the illustrated embodiment, is
provided with a distal threaded region (406) designed for the attachment of a suitable
needle assembly (not shown) to enable medicament to be dispensed from the
cartridge (404).
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The distal end of the cartridge retaining part (402)
inthe illustrated enbodinent, is provided with a
walcasakseshir eaded regi on (406) designed for thePCT/EP2007/009676

attachnment of a suitable needl e assenbly (not shown)

to enabl e nmedi canent to be dispensed fromthe

cartridge (404).In the illu at ed enbodi nent, the

mai n housi ng part (403) is provided with an interna
housing (407). The internal housing (407) is secured

In thetl aét?ﬁzéqig?ag%%%:t,gtﬁg%g{q %l‘g&kg %‘é\éte%,l%m g}g\ﬂégxi f&ﬁé‘nt an internal
housﬁ‘%g@? STRS wgﬂ&dmdsmg;&wn)grsug%é@%)a h&@r&aﬁ?ﬂal ¥nd/or axial

ernal ousi ng I ntegrall
movemehh witheraspient tmthae’ ngaupa‘rdus(rtg)ﬁ;art (AO3). tTIummtbmalthjsmg (407) is

providsdh G A ETHL O ot maniBhalne sl Aebisandfin) g be formed
mtegrﬁl@l’j’\é’vI %Slaﬂa;’ry 8?83@9 %e %490 f%d@%ﬂal@ptﬁ@%tbma‘?rmﬁ]smg (407) is

a separate cofponent as
provideld with raaphnialltx\ ofi gtide lugsd (ot 1sdioventastipay! meansg(nat tebiown). The

mai n _housi 403) has .,a first, set of {ndentati
paw {RNSoRBInbo et RtBoren it ( dhpaintng) SRSkd [ or may be a
separdtd EHABSNOht A 'udtrsfedn rod (410). A second set of

I ndentations (41 1) extend |ongitudinally along

internal surfaces of the piston rod (410). The fi rst

A i 3 "SRG Bl B (G 6B o st st o

indentafibAE ALt @I%\ﬁhﬁ@xtéﬁ@ﬁg loAgRLiEWMAaIN alBnesrteindfsurf2Res of the piston
iston rod (410) in Proural direction durin

rod (&H) |Aqgse<§>pnﬂh§e @ful@@entﬁl igRr(¥id) ﬁmryi:éorcglmmqﬂg'c@i@w internal

ity e bR, 041018, b b3y 3 oo a0

extend lthidsighadedl apaTepgaged withhigiel sl iedns af tIS@c‘meﬂ@alOfou;sh@ (407) to
first set of indentations and the second set of
prevenhenenesians of theypisign red &k the pioxdmahdireatiqnuguring setting of the

devnc?éé%%r@%;ﬁ%?% 395‘5 %%eﬁ?% tﬁﬁcﬁg dneérno( 6 Be EH‘%Q@) rod (410) is

to’ro e carrier
disposed lt@@buedwe!viptd)bhmaa fadfmm‘lelhe \pnsttbln r(405)3 Ipltheahustmte(jélémbodlment

the Iq&g@rﬁngq{ldgéaeé@ of tB?vB r(()%/éig(}a)? |pg taipﬁ%rgtaggghe second set of
mdeniva‘f?ﬂé?@gjﬂsté“s%gﬁﬁéw &?uél.428) are rel easably engaged

second set

A lever assembly (413), consisting of a carrier (428) and a lever (427), free to rotate
within the carrier (428), is located within a channel within the piston rod (410). The
lever (427) is provided with a first pivot (442) and a second pivot (443). Pawl arms
(429) located on the carrier (428) are releasably engaged with the second set of
indentations (411) of the piston rod (410). The pawl arms (429) of the carrier (428) are
designed to transmit force to the piston rod (410) in the distal direction during dispense
and to allow relative movement between the lever assembly (413) and the piston rod
(410) in the proximal direction during setting. The first pivot (442) of the lever (427) is
attached to the fulcrum (408) of the internal housing (407) for pivotable movement
there between.
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i ndentations (41 1) of the piston rod (410). The paw
arns (429) of the carrier (428) are designed to
WO e@nsssebs f orce to the piston rod (410) in thePdi/BPENN7/009676

di rection during dispense and to allow rel ative

novenent between the | ever assenbly (41 3) and the

piston rod (410) in the pro?'zmal di rection during
setting. The first pivot (4 of the lever (427) is
attached to the fulcrum (408) of the internal housing

A avbinabn ) S BRGNS IS Sl TR S emoer 1
o8 D D S e AT )

the a¢thet|antpam1(4t61) R Secgma)toaeactsem&ref@ preveat otatihpal apd/or axial
preve gt ati onal and/ or th? ovenen
[

movelerhdbare Refuedih: AIBMEIVERG thei PverimaPel 15 may e a unitary
compBnéit dotfskstih g'm%emeg‘fs Sibtted paft @ 5) Bhé@cﬁwﬁbrn part (416).

sl otted par activation part (416)
slotted part (415) is provided with a slot (417) that

e SFISEATS) BRI BT Qe S
the mlaﬁ1V§)r(|s(<f\‘2tﬁb drive ﬁl‘éﬂﬁt?& (14 Thé B@céﬂ\@bl\(oﬂzmpf)f tH’EEIever (427) is

I nternal housi ng 07). The slot (415) of the
locatedewhibin the1sipt (4;1 7de:«f| thagtteraalahousing (408N eTbe al@iv(éﬁlér)tof the drive

[ d
meml{e44§);&i)f ls? E I%I@R}é(? a 4%5ov%net|r%q§vggs q‘?\{)ﬁ@ﬁ\%ﬁ?\/@)’%@%% rIongltudma|
moveﬁféM,) of tHes8Edrie pRitia43) dfdhe léi.%r§42V)Jr@|the/ tofthgurile member
slots (not sh ovvnf in which the guide lugs (not shown)

(414)of the i nternal housing (407) are located. These guide
slots define the extent of perm ssible axial novenent
of the drive nenber (414) with respect to the housing

The divet mefiber-(414) hhas d plurality asfegliderstuds iipot shdvenpin ddich the guide
slots al so prevent rotational_novenent of the dr@og

lugs (hehseowralherBleTaMIOUsINd HDARATE [AlSsin Ghes SuidsUSgts define the
extenggg p%?rtrr)\llss%l*e.o%}agﬁové%% &fthé%lﬁwmu)(ﬁ&mmspect to the

urall agrip sur faces

housid%fnmm(sﬂmgj Ihabe illukt@ted Embodimeatthe guidetslate adss pogvent rotational
e operatlon of the

ice, the main h usi.n
move AP iy CES GRRSUPRICS ) IaliNe G HHECTAIN BPNEIDN FZBE A0
t hrough whi ch optional graphi cal
The activation part (416) of the drive member (414) has a plurality of grip surfaces

(418) and a dispensing face (419).

To increase intuitiveness of the operation of the device, the main housing part (403)
may be provided with an optional window aperture through which optional graphical

status indicators, provided on the drive member (414), can be viewed.

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

be described.

To set a dose a user grips the grip surfaces (418) of the drive member (414). The user
then pulls the drive member (414) in a proximal direction away from the main housing

part (403) thereby moving the slotted part (415) in a proximal direction.
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status indicators, provided on the drive nenber (414),
can be viewed. Operation of the drug delivery device

WO poogossseglance with the present invention w || PEDEPIET7/009676
descri bed. To set a dose a user grips the grip
surfaces (418) of the drive nmenber (414). The user
then pulls the drive nenber 14) in a proxinal
direction away fromthe mai n housi ng part (403)
t hereby noving the slotted part (415) in a proxinm
direction. The proxi mal novenent of the drive nmenber
(414) causes the lever (427) to rotate about the

The p&%ﬁ{am&\gé}ﬁénfgﬂ diri% Bﬁlbe? g:aﬁ 40 khé rk?\?er (ét27) to rotate

_ ctron by vIr ue I'ocation o
about3BRe dudrurh (908 ) &f4tBE inferhbichdesirey (40@7101 aproximalt dieecdiontby virtue of

(417) of the drive nmenher pi.ston ro 410) .
the logafigs e laetSheon I ISGRRGOBIMSIEEN (A2 Ta i e, Bit G lof the drive
ans (not shown) of the internal housing (407)
memee?t h@ﬁe first set of indentations (not shown) of the
p| ston rod (410). As the drive nenber (414) travels in
pr oxi rral di rectlgz} relative to

The p(sAqr@fod {(h0)janreveHs PR MRHNg ﬁéo%%\aﬁyznry 'P%Zg?“% gf pawl means
(not sﬂ?ml)%?%ie |ﬁﬂéﬁ{éjl(l'%>l f gkf(ﬁf)e\ﬁﬁﬁ e Wit ket g u%?ﬁﬂoﬁ@(not shown)

ntations tthe piston rod (41 0).
of theppistomabd t(#a0k| Asfthe driver membrmiddd) (traws iins the mrowignal direction

i BESEL ! B P S e L L08R, ro il

mwar&lﬂ]]tﬁ) in érﬁ@tlm%th%%e@éﬁ@se%f indeneRionsga 1§ }aBihegpiswmerod (410).

e next sequential indentation of the second set
of indentations (41 1) of the piston rod (410) as

The p(rgr@g}a?gﬁavg Qf E{&r :iv:er rlrlze@%qre(égg Oﬁ}gﬁéd ggggaﬂﬁd?%ﬁs (not shown)

of thesS1BREE pftt (#f5)i Peené @Tnkjocb\‘sth%ia\ﬂél offthé hpive mteﬁiberrqu) the pawl
( creates ‘an audible and tactile feedback to

arms L(é@B;tOzf) thadcarsee (4R8) ensagadyéh Hthe megrsequential indentation of the

secorﬁgd' { p@lﬁhﬁt@ﬁ%iﬂ?nh @lgganr %%a 'dlil%csg E:tagfd i PRure 12. The

actloﬂ Bﬁthéab@m arlfﬁdi§(/42i3$d)fcthetobm@l'r (l4¥28) pesh%ly(dib%mgﬂhe: kecond set of
vi ewed t hrough an O;)tl onal w ndow apert

mdentai@rw»s(ﬁﬂ 1 h@ﬁmawsm'iod((éd@ Createsh ap Ay §é‘”ﬁa1§0{5'§éjﬁedb30k to the
user goeéﬂd'éy n’fﬁ%?rthg%stehﬁgs Yeehesse Additorii§e vidal feedback regarding

dose setting 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).

When the dose has been set, the user may then dispense this dose by depressing the
dispensing face (419) of the activation part (416) of the drive member (414). By this
action the drive member (414) and the slotted part (415) are moved axially in the distal
direction relative to the main housing part (403). As the second pivot (443) of the lever
(427) is located within the slot (417) of the drive member (414), the lever (427) is
rotated about the fulcrum (408) of the internal housing (407) in the distal direction. As
the pawl arms (429) of the carrier (428) of the lever assembly (413) are engaged with
the second set of indentations (411) of the piston rod (410), the piston rod (410) is
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di spensing face (419) of the activation part (416) of
the drive nmenber (414). By this action the drive
wOoreibessefsl14) and the slotted part (415) are neUEEP2007/009676
axially in the distal direction relative to the main
housi ng part (403). As the second pivot (443) of the
| ever (427) is |ocated mﬁth?@ the slot (417) of the
drive nmenber (414), the lev (427) is rotated about
the fulcrum (408) of the internal housing (407) in the
distal direction. As the pawl arms (429) of the .
causeddormeve {angitudirallyHe th@@aﬁtalayﬁqﬁ@nwltmﬁpeﬁ to theyindergal housing
with the second set of indentations (41 1) of the
(407)piston rod (410), the piston rod (410) iscaused to
nove longitudinally in the distal direction with
respect to the internal housin 407). The di st al
The distalaxiabmenentens of the pistas 6ad .(%béxqqmesc@@s%%artr}gesurface (412) of

bearin f 412). he: D] r 4 ; } i
e oGS WP D BG4 AR vl BeRP LR St g LAY causing -
dose 6RMEdENGertas deodispensaxhtiratigh thebettactesabneediet hr ough
the attached needle. The distal travel of the drive
menber (414) is limted by the guide slots (not shown)
't r ) | i idé slots (not shown) of
e et 059 B RECheHEAELa 1 Py haiesots of srown
the slbite@paivi (ieid) butiinde antdaetitifoedbdck teeindindte trainthe(drge has been
~ shown) of the internal housi 407) with the first .
dispenged p;qyd;ga(g[ RY i“&%é"t?l'ﬁﬁt‘oﬁ‘tﬂﬂﬂ? ltrﬂ‘éa?ﬁ" gre%nsl'}oe{gx of the internal
housiﬁékgbvgﬁ&im IR Yot i FRhtitRARLADE SHREAT0bMNthelpitton rod (410).
spensing nmay optional Iy be iIndicated by 'a graphical
Additehallysvisualifeadmack regavdidgdiose dispeniing enaeapiongllykp indicated by

R E Y TR TT  R—
throuﬁlgéln tehl WiHRAy apefBrLin’tAd ri@ntiousiny pad¢yes) ned

m nunber of doses. CLAIMS 1. A drive nmechani sm
for use in a drug delivery device is provided

conpri sing;, a _housi havi r oxi tal [ ;
Furthgh sz fa oS AEERT L Bt 8 TR AP PRl Bmum number
of such that the said drive nmenber is novable . doses.
longitudinally and is non-rotatable wth respect to

the said housing; a piston rod that is non-rotatable
with respect to the said housing and having at | east
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one set of teeth, and is adapted to operate through
the housing and transfer a force in the |ongitudina
warrsossesn to the distal end of the drug del i vBCEP2007/009676
device; a rotating means rel easably engaged with the
said piston rod and engaged to the said drive nenber
and engaged to the said housjhg wherein the rotating
neans is selected fromthe gboup of (i) to (ii), (i) a
gear the axle of which is engaged with the set of
teeth of the piston rod, (ii) a pulley conprising a
CLAIM®It and a wheel the axle of which is engaged with the
set of teeth of the piston rod; characterized in that,
a) when the said drive nenber noves proximally wth
1. rEURcetmbéndtismeal ds@avaididg dedvery dbvics Bt progideelastimprising:
moves proxinmally with respect to the said piston rod,
a housingwieaying a@redmal and\adistatie®d; noves distally the said

a arv OB EER TR B4, o dharR, 08 8 v member i
movabiBaoRgituin AL Aadisshomestatable yvithoresbetiolthe waid housinge
gear Ts engaged with a rack |located on the dri

a pistorrodthahis Ron-EiRtabie Afibrespechto H&§?th0l§?né“\é§dd_ﬂ%“(}%9 at least
one sghGr G BRER ISP 6 SRS Rl hernd i afafdster a force in

the Ioﬁd};iﬂ)ﬂihél&jife’mibn t4 thd distalrénccoitbeldrugsielisenodeliog t o any
of claims 2 to 3, wherein the housing further .
a rotabogpmeaes gadrabl sRSAERGAELING ST RISORdPI Y BagR0% to the said

drive ﬁ%??l@é?\" She é\?}{;%@eé %jthe"’;saié\rho"l‘%ﬁ‘?drﬂh&réiﬁﬁh $&tatilg Inédindis selected

rvery d conprising the drive nechani sm as
from tefgroeg of (i) &myii)of clainms 1 to 4.6. A drug delivery

) devi ce conprising the drive ne ni s eftped |

() angesf the axesoTWhigh 18166939?%%538%@ Oﬁ?seegﬁ‘ Qf ﬂ%ﬁ 8'.Sp°i1 rod,

(ii) TQ%u%g%oﬂgirisY@e&_ﬁé@tVérﬁfaW| dhd axleOoCRIcRi§ endaiged with the set
i s a pen-type device. 8. The drug delivery device

of teetit obthei pigtanoroany of claim 6 to 7, which is an

tart ' .

charalctn riez%dQlF\ tIth? device

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

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

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

2. The drive mechanism according to claim 1, wherein the gear is engaged with a

rack located on the drive member and a rack located on the housing.

3. The drive mechanism according to any of claims 1 to 2, wherein the said rack

located on the drive member is a flexible rack.

4 The drive mechanism according to any of claims 2 to 3, wherein the housing

further comprises pawl means engaged with the set of teeth of the said piston rod.

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

as defined in any of claims 1 to 4.
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9. The drug delivery device according to any of claim
6 to 8, which conprises a needle. 10. The drug

wa@ledoswesoys devi ce according to any of claim6 tPCBEP2007/009676
which is a needle-free device. 11. The nethod of
manuf acturing or assenbling a drug delivery device,
conprising the step of provkﬂing a drive nechani sm as
defined in any of clains 1 to 4 or an assenbly as
defined in claimb5.

6. A drug delivery device comprising the drive mechanism as defined in any of

claims 1 to 11 or the assembly of claims 5.
7. The drug delivery device according to claim 6, which is a pen-type device.

8. The drug delivery device according to any of claim 6 to 7, which is an injector-

type device.

9. The drug delivery device according to any of claim 6 to 8, which comprises a

needle.

10.  The drug delivery device according to any of claim 6 to 8, which is a needle-free

device.

11.  The method of manufacturing or assembling a drug delivery device, comprising
the step of providing a drive mechanism as defined in any of claims 1 to 4 or an

assembly as defined in claim 5.



