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WO 2008/058668PCT/EP2007/009676 Improvements in and relating to
drive mechanisms suitable for use in drug delivery devices The technical
field of the invention 5 The present invention relates to drive mechanisms

waUllgble oL use in drug delivery devices, in particular pen-typgJpiectors g

wherein a number of pre-set doses of medicinal product can be
administered. In particular, the present invention relates to such drug
delivery devices where a user may activate the drug delivery device. 10
Description of related art Such drug delivery devices have application
where persons without formal medical training, i.e., patients, need to _
Improy@pidte At calaie At Br@@emﬁﬁ%ﬁawéf%%&ﬁe@&ma?pjfbafu*éa; delivery
devicg8dch as heparin or insulin. In particular, such devices have application
where medicinal product is administered on an irregular basis over a
short-term or long-term period. These circumstances set a number of
The teetjdiremartsdbmer iy elelivery devices of this 20 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
The peepirdduosdion maldieanienttioseesbamgmsust irbleadyramee in drug delivery

devacHQaWp EHH}&{M’*}%Q {hsdevjsadsdo %Q@W%&b{e&ﬁ;@@r&hwwa@&eg of

device should be cheap to manufacture and easy to dispose of

med“ﬁﬂ@fé’r"&ﬁ%&% SRR AP I T 58mie HEseTbiliraRRAEIates 10
such thaduevenol padsy efidred iosassemybiettiheis erdcerandéhesny ambeacof

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
Descfiptahr30f Vé@1868 26754 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
Suchyhies eslivesyinievitriadeife MPRIGRET svEsSth Rfisenagwithout formal medical

training, i.e., patients, need to administer an accurate and predefined dose of a
medicinal product, such as heparin or insulin. In particular, such devices have
application where medicinal product is administered on an irreguiar basis over a short-

term or long-term period.

These circumstances set a number of requirements for drug delivery devices of this
kind. The device must be robust in construction, yet easy fo 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 o 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 fo 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 fieid.
WO 8626754 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 tocth wheel as
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WO 2008/058668PCT/EP2007/009676 2 the plunger rotates when a dose
is set. The device has a second tooth wheel that rotates with the first tooth
wheel thus driving a thrust rod into the syringe when the selected dose is
delivered. Whilst this device provides a useful embodimenit)(f:%FEngmO%%

W%&?ﬂ?ﬁ%ﬁ%ﬁng a pre-set dose the intuitiveness of setting a dose remains
unsolved as 5parts need to be rotated during dose setting. An injection
device is disclosed in WO 01/95959 Al having a gearbox in which a dose
is set by rotating a dose setting member and the gearbox, and by which

an injection button elevates from an end of the syringe a distance
the pprogortiotsbto Weset divse dnda Wirréayitr Bas dbseeartbionfecrbgel that

rotatd Y RESHEHAAMEREINESLIQR O AP g%m%glﬁﬁ@tﬁ%p%tié’yﬂi Wbilgken the

this device provides a useful embodiment for administering a pre-set dose

selectatced agminstHEIMERRTendEY Bt Uenifty Yo P¥idaié urebive fabpdirent for

admiMeRe e begrialed dwing 6 oseisoing s 15U 8182 GR3 teaghamaninsolved as
applicator for a d}%ntal,comé)ound having an elongated implement body

parts gRad oGBS IHEADANSEoHHEEd to two moving racks, one rack

located on a pusher rod and another rack located on a ram. In WO

An inp%ép%oé 6\9 | %1%@85: '(95]1%89@?@99%@9@%&5 X iﬂ@@@e@&%@[iﬁ%ﬁch a dose
(%SC OSE% é wherein the gear set consists of a first pmion in meshed

is setehyagjeiehevdase Failiner apibrfetahdg SRTAB DA RY ME&Hean injection
buttoS RAALEHLWitharRekha drivesmarnhes abdha apRamibstotREoyideriie and

apparatus with a mechanical advantage. The first pinion_and th

second .
whersiiniBR 572 H6P FOBHRHAUE ErONERRFROR S TR AVEEIBRAT I Iigts ot
elevagal bebirRen VRhiSumpidsieglydtwaddesnd bel thendsivdimedfanisdministering a

ccording to instant invention without.haying twq pini rovides
pre-5 R Pk R e L TeP et S e e e as parts
need techecanidtrdaligingetise gelic@ate the mechanism. This is achieved by
the introduction of a piston rod and rotating means as defined by instant
30invention. Further the drive mechanism according to instant invention

US 53RR&Hs dereiemandinmisgeofidtdeniat easpayide gy satirgjondated

implement body and a gearwheel/pinion pair connected to two moving racks, one rack

located on a pusher rod and another rack located on a ram.

In WO 03/080180 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 technicai 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 rofating means as defined by instant
invention. Further the drive mechanism according fo instant invention further provides

the advantage of intuitive and easy {o use dose setting.



3 Description of the invention According to a first aspect of the present
invention, a drive mechanism for use in a drug delivery device is provided
comprising: a housing having a proximal and a distal end; a drive member
located within the said housing such that the said drive member is
movable longitudinally; a piston rod &dapted to operate through the
housin an%transfer_ a force in the longitudinal direction to the distal end
Dewm%ogr%t RITERIY&Vice; a rotating means releasably engaged with the
said piston rod and engaged to the said drive member and engaged to the
said housing; ¢characteri in.that, a) e.sajid dri :
Ao A FUpRath U2 et AT S AR oReLr (OUEe i
a dpoxiatialyywitviespeptdvided saitipisiog:rod; b) when the said drive

a h u%fggi%{gméeg &ﬁ%}%ﬁ&@%ﬁ@m{neam moves distally displacing

piston rod towards the distal end of the device. In another aspect

a defehmembe mechiadisvitlnititasaithientbi thichib e sRithpaygmember

is nﬁ‘&%ﬁ%ﬁ@-@ﬁdﬁm’a[@?ped to the said housing. In another aspect of the
drive mechanism of’instant invention the said piston rod is non-rotatable

2 Pigtnreapacianiae SRPHGIRIHYCHIR HIRMSUEBEEHM fangifeea Torce in the

longhesiiaianeefdstankinyRmiomihemfatinggneansis agear; In one
referred embodiment of the drive mecganlsg of S:%stant mvantlon the

prel
a rofalipgs eR o Fia RS AR ERARASS WD URSHIGAISSH. o A SHRAYTRAR e
sai@epRel pkihadl iraagbaaisto ahenssanhownton the engagement

between éhe B'ixsatton rod and the gear acts through the axle of the said

chad@g@riza in

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.

in another aspect of the drive mechanism of instant invention the said drive

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

in another aspect of the drive mechanism of instant invention the said piston rod

is non-rotatable with respect to the said housing.

In a further aspect of the drive mechanism of instant invention the rotating means

is a gear.

In one preferred embodiment of the drive mechanism of instant invention the

gear is free to translate relative to the said piston rod.



In another embodiment of the drive mechanism of instant invention the
gear is designed to be engaged with a rack located on the drive member
and a rack located on the housing. In a further embodiment of the drive
mechanism of instant invention the rotating means is a lever. In yet
another aspect of the drive mechanism of instant invention the rotating
means is a pulley. In yet a further embodiment of the drive mechanism of
In avsttwrinfetitéon shpecitatingimeanvés mimrarrassemblyndtastteneiirag the
engSgl¥REAC B&’t&?é'e%c‘a‘?ézﬁ?gt&% sEPodingRis,ebingiast invenionshalimeane
“a’single-dose or multi-dose or pre-set dose or pre-defined, disposable or
saiggfReable device designed to dispense a user selectable or pre-defined
in adasbaf arbediowat prdthuetd preferaiblyamattipld pretalefinetdosedhe.gear is
des'i@ﬁ%ﬂ&ﬁ t@rggvgh/ﬂgﬂgQ%ﬁh'@Nrml%ﬂgié&‘@ﬁ%@eﬁﬁﬂé‘%@%g}eﬁnd a rack

analogues and/or derivatives etc. Said device may be of any shape, e.g.

locigrhpREMSLS Bfbe. Dose delivery may be provided through a
mechanical (optionally manual) or electrical drive mechanism or stored

in £REA% LB IBRABANISMnSUER ASARARGALE! RRESSSIRIIAR Mk I8tating
provided through a manual mechanism or electronic mechanism.

e iHGh&NF said device may contain components designed to monitor
physiological properties such as blood glucose levels, etc. Furthermore,

In YBE SAGHISVICR IR EQMPTIRR & RREFISHLMY RRRERARERSoiNthe rotating
particular, the term "drug delivery device" shall mean a disposable

MeRB R HAYEY - pen-type device providing multiple pre-defined doses
having mechanical and manual dose delivery and dose selection

In g@?_%ﬁ‘um@a\tﬂmiﬁa@%i%@qﬂ@m IYeRALSAES i fimal eredicalne

raining such as patients. Preferably, the drug delivery device is of the
rotatitIRRISES 8 FNE@RTCRBNSIng” according to embodiments of instant

invention shall preferably mean any exterior housing ("main housing",
The DR “BHE!HLAARIEHBYRRYSIRG MRS cMRIdRAEHTS NAVIRGEnt invention
unidirectional axial Coupling to prevent proximal movemenésegf segge%}‘lc bl
shall R8RS O SRS S B A BRe U STGFaT 5 QR BlePse deiac dopiggpsable
or rendseabitodabieetderiting o tehdisprersdativeasT delisdaiiauy pfdtgefined dose

of AMRERRIEMYaHRIN LI e RgnEHi0Us8efineBrakuds JrigeindidPgrowth
engage with any of the inner components of the drug dellve%éi/ew er‘&é%'\’/es

horRENgOMEERGALIAT PEIRIQERHING e PIGiISH LT B9 ATl 1R Se
etceSpis uevtcecordarnmantspgustieas ligydcdogadiroeeemtgeactisehdelivery

mal S IRAMAYLPHBIBHY 9T AdrHURAL ComRAnaRt AldHBUIRR AeBridavafive
Shape. Usually, the exterior hQUSI%SﬁEI’VQS to house a cartridge fro

e GiREFE rHIOFS EREIS b U TSR DIt CE ViR B Aty 2D0se
selection spesific mnbodivitetd ofinstant irvermtonaheresehdovdtousing édectronic

mePFRYIRRT vitha; DHARItYOfi ndiium m%%e SippsiRdantasbinhe ahutigady to

I | stop provided on the d . The term " d"
mORHED TG AP BHBBTRRE TS SHEMR A RRRH SH SIS JBYECCI Sy bUdRSHaore

theisted abkig ohayccompise congssiens withbalrvedediemismpartigular, the
terrﬂe‘jﬂﬁfé&%j\(}érﬁ@e\ﬁ@"%ﬂthﬁ%@raﬁlﬁ%%gé@@h%ﬂ@—g%d pen-type

yref ly th terlocki f hed teeth aof 1ts, The t
de g AP e AR5 LSRR 2 O SR ASAlBR L WRlegose
delayycampdneatsadiegiod toeperatehrovgicivithitetienesuiingiseebigpetons
with@ SRR lalg axirlimevemans thieuohivithinihis devgrdpiveryiAeVisag delivery

preferably from an actuation means to the piston rod. In a preferred

deviGRHE BRI HRCI R Miember is further releasably engaged with the
piston rod. The drive member may be of unitary or multipart construction.
The term "releasably engaged" according to embodiments of 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 embodiments of instant invention shall mean a component
adapted to operate through/within the housing, designed to translate axial
movement 6 through/within the drug delivery device, preferably from the

drive member to the piston, for the purpose of discharging/dispensing an
iniactabhle nrodiict <aid nicton rod mav he flavihle or not I+ mav he a



The term "gear" according to embodiments of 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 g gear wheel mounted within a

carrier. The term "lever" according td"embodiments of instant invention
Then aptbah avsitEarAsiiitaeif prioteeripsnts ficiosiaotirimentidorcehall
prefetgabhimoten. anmagpreféorcetoesibgdime the kilegtimbeelt iSsleedtedranterior
hollgngotagrendiloast isauypied irgusuingdiuefapmbsr dyrhanethifbvent
pro¥pieiresberRedime i jaeidgr A%’&{eﬁ{é?”r‘%‘ﬁ%a% <anl ZB”“B%Q%%@ to
o ﬂ%b%%%vggfgs%eptlaclgy I-éangmgla sg gﬁ%‘ iﬁs*%%f tot IE piston rg? ' unn_a )

ose setting and that movee oy iy TR Ok Y2 e 96 MR pisesiee o
a”Vo%ﬁri’ﬁ@%&’@%iiW%éttﬁW%ﬂ@9"fadwémjim Brafrsiraeiste. gfnd/or
engrganwitiventonf shellinmearcampwheseisaotifoe bbltig arepementdvatds(e.g., the
dridesigaedaaisransmitiawms andigemopietorinradreiormadiembesimediodure to
cogRHiRYComBHSEs ayhgeland balk a mer, eﬂr&fﬁfrg Lembog eﬁ"\ta& be
un{%%}o%ll gf theﬁpua!!,%y bsmattoar%:&%d?tﬁ_ tkﬁ IPousmg10 Q@éh% rive member eﬁn h
e'whesl of the pulley engages itH tHE bidton G aH thelBER oHRRally, the

Xy B RS (SRS FRBBIASO HEANHEPOR Webptéycieses of a
medidigshplpgager Nitdigremisdn rod. The term "lever assembly”
In acoomingsteeeifibastimenimehinstantdnventionerhiah Mean Sa¥ COMPORERY is

L A S RN L il v
shall

h an any component having a linear array of ribs and/or
indentations and/or gear-form teeth. In a preferred embodiment a rack is
Thepclaen inahgaesgdsingcantrinturivereméloftinuitedah thetdriveimventtoer. bhall
padifuftiyr preterrébeerimboditiangone and/arbaibraneteryefeiablyc®ngeoldrive
mebiRaraskadacgiesbavciie BeyRIBg @ en Q‘?s%ﬁiﬁ%,mﬁﬂgﬁ, iEﬁPWé%ﬁ\é@’%eth
a e axis, mare.preferably one, The
c B e e R b
invention shall preferably mean any markings, symbols, numerals, etc.,
The eHintivermsebricragreliiagetor endepmiionely of tisievideydotion shall
meaxeanylethwpdrivetsideptedrtaropdoteterarghdoserdinbheavtn@rdbsidiked to
tramsefs 2l theodenesalepysuipringdicating daih e sinriywhenithe sevisadiasom
an DRSARHYAREANHET dedn DRI 2fg" BHSEHR CLORSIBNED PIAL e
me%%?eer% r?g’%%cament has been delivereqd listal end" of the device or

a compone tearcé%!r%‘i‘ﬁa b a8 "e?%hof RePRiORd Whall W SR YRR ber
may R R BIENY LT WERRE IS HY Eih of the device. The "proximal end" of

the device or a component according to embodiments of the device shall
Theneamthekadanlyichigdgedrestavaniion taslispesiRoANdaE envention

shefleXiefer 8oty THIERGT ARPRAMEI LHS R SPSRLINEPHOM RIYIdes AATHD. 4re
join% 'yo%r%gne %g:treoﬁocr)? ?orl%lf-:rel%rt r!]go(\j[rlve efchanlsr.n Orine asser I%/ bly duri
Sccording to-natant Invention & FINHE B AR insstiPBraRly prigigrebly during
SH{/Efion provides a method of assembling a drug delivery device
comprising the step of providing a drive mechanism or an assembly
Thateondipig teninstérdoyentigno Afustiementeasimentrefingiamn inventianih a
corfRdHSEt A Pt PelyersdomFS RATGINOHIR 'ﬂﬁ@ﬁ&vﬁgwég "to translate
axi%'ﬁ?@v@ﬁ@n med|C|n§1I product prgferably dlspens_lr_1g a pha . aceutical
ormulation (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
throughfudinia hrrite sielbery iderinsorpiaiarily Gamidge fullmositioer to the
piskiguréo? s epseetiohalivitargiryfitspemiiadimentobdhadrug-delivensaid
piw;f@dhﬁ%@a%%}@lt@rthgtm@%ﬁay'B\éegtgﬁa&ear%gg.{‘gegkg% t8§?, S€lsok

; ional view, irst embadiment of the dru
e o LSRN s e
qosé |§)B%%%%%f?qp 8IBH; FGURASIEWY R SEEH F eV BISBcdhanay be
MaKR 156 ARYeh 1Rl aRley 8L e bV gcher see cridied énvihi tié pndseay be of
unifaygneormivlérfast, aarttcgtidull, positipneBigede Snsheyimarsechienalsiew rod
compasecandenakodiment erthﬁcﬁ@_%@@"%@rYoﬂéﬁlﬁﬁﬁﬁiﬁbc%gQ@él‘f%i%thandlor
indbgp{esent 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;
They8 BbOBIEEG6BISETIE PO H0GoBY 6 0 Tgine Tsnivissiesd Givaativiewhall
meghaahiid ediliuglintenpohdné thay tetivénsdirioe imdenordanemuithifaen the
driyrasentlieveotior ipigsecondiirshfeserfabidosiiay: fMNERSSHRNSIXnown
oy SRR viawsala ouidh SRPRDERLof SRR MG GRINEI 0RXI68 ion 1n 2
pre 8@%@886@% éQE Bﬁresi%qg {Ir]yentlon In a first, cartridge Tull, position;

%?? Ure 8 shows a furthel 28LHEN ISR SFa%obfiPelftRiamREM It more
Pre U%D&’eﬂv%wfo%%e‘fhMﬁa‘ﬁ&?&%ﬁ@tﬁ@b@é%ﬁﬂﬁk@mmmmrﬂmﬂs may
be enffritgge ulygh cvivdhe Fiyefertadshowsdirsedtidhal neatied arfoardh may be a
pullemblodjreeatiofiver dregedelvertisiRiierin BRCASHIANEE WEBHHSRISSRN lover
asdBNENION in a second, first dose set, position. Figure 11 shows a sectional

view of a fifth embodiment of the drug delivery device in 10accordance

with the, present invention in a first, cartridge full, position; Figure 12

pre . ! ! .
RSB aieé’c‘tioé?%ﬁ‘v%'\ﬂgof% ARIPEHIBSAIR & BTteadinyensiveshadyivean
toofashivapebURRA tReCorideetionveition inck swudind dirstheoseset okitiably 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.

The term “lever” according to embodiments of instant invention shall mean any
beam component pivoted about a fuicrum 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” shail 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 embodiments of instant invention shall mean any
wheel and/or belt component that is designed to transmit force and/or motion. In
a preferred embodiment



Detailed Description of the Embodiments: 15 Example 1 Referring first to
Figures 1 to 3, there is shown a drug delivery device in accordance with
the present invention. 20 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 iRy CRIERilfeS iR eesttantthelilustrtearereiginsshertiodumenigise belt

of tetajmifigi2GpatiA@)dd sechectoumithin theidistabiend ﬁ{éh@amaéﬂ@@h@%eei of
théoﬁﬂlé@ %g@% @%ﬁtsﬁ%fé%%ﬂ'%aa r@é:f‘% ?ﬁe ﬁiféf %L?f%kﬂn%her

i o IoaERE e E%i%fﬁ'aeer@é@?h??%ﬁ leyeagaagsl Wit the

D?SE@DB?QSSGBSPCT/EP2007/009676 10 window apertures through which
the position of the piston (5) within the cartridge (4) can be V|ewed The

stale par he | Ius ate bod| ent
Thlél 5pr0\?%§iv%%h§§%%§ t%%r:(?gﬁmg re éo@%?ﬁé%? hed for the aﬁ\ée ﬁen%haiE
MG 2 UM SOTOPRAL SSE8IHINIY 8 e%alﬁveeh@aﬁcéns@ﬁﬂ% Fedaprchsad masmit
forerenpgiaidget{al. In the illustrated embodiment, the main housing part (3)

is provided with an internal

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

The term “graphical status indicator” according to embodiments of 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
cperation and/or direction of operation and/or a dose of medicament has been
delivered.

The “distal end” of the device or a component according to embodiments 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 according to embodiments of
the device shall mean the end, which is furthest away from the dispensing end of
the device.

A further embodiment of instant invention provides an assembly for use in a drug
delivery device comprising the drive mechanism according to instant invention.



housing (7). The internal housing (7) is secured against rotational and/or
axial 10 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 pIurah@/ of guide lugs (not shown) and pawl
A fndhes entrastiovent. %@@Wm&m&mﬁwﬂemaumﬁgratddjgaﬁlellﬁea‘ythmvme
i i ereompaneal-asdllusitated-ention,
plston rod (10) extending through the main housmg (3) has a first set of
ndentations C%} not sho }212 extending longitudinally along external surfaces
A el .@”{ SR’ RSUBRaL TP RGEnRaRYIfs f1 yesdpr of assembling
a CIB%Q;&*@HH%M&MI&@ RRBIRESISGrfaecsier tieorbigiswa wivel0)edhantist or an
assanofyirdeotaliiog soohthemistesiaoh (10) extend through and are engaged
with the pawl means of the internal housing (7) to prevent movement of
i 1 maI d rection, during se tln of th vice. A
A }tt)lhﬁg%r'ls tg&%agcgén% Jodars '?H% |gpal g %ls?o "H ?%\ﬁéy device
ac?ﬁéﬁ?}ageéotd'&ﬁaf‘ih@wsiéﬁﬁaf%célmﬁé Pistan T KiNAL Rresvategreferably
dispafisetiment theloragieudicall sivacinkio25(sedirst setiohindetptinemandic.)
cotiigiseepad seitpinsdeniatians éé@d@&sﬁéﬁ{@é{%%% té&%}ﬁ t)hof insulin,
si carrier ree to rotate within
gm%ﬂjeﬁrg(%%ﬁglo@eg( v%%?n%;gﬁ% %% he é)?s ton rocf?% S anfp%helr
ﬁgéﬂf%) located on the carrier (28) are releasably engaged with the
second set of indentations 30 (11) of the piston rod (10). The pawl arms
Bri¢? Desttiicarsiché 8rangndesigned to transmit force to the piston rod (10)
in the distal direction during dispense and to allow relative movement

1 d t the | WO
W’%%@E%@%é@%ﬁ%éﬁ%@?%%@@'s o el R, Sreaieeetal
belgyira GRANRART (Vitare B@f%ﬁ%nwaﬁ@ﬁ?ﬁm Vit théthesafesenne raekthe
drag@ings tivevihielnal housing (7). A drive member (14) extends about the

piston rod (10). The drive member (14)

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;
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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5 comprises a rack part (15) and an activation part (16). The rack part (15)
and the activation part (16) are secured to each other to prevent rotational
and/or axial movement there between. Alternatively, the drive member

wil4.mRYpe a unitary component consisting of an integrated-ragk a6
and activation part (16). 10The 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 permangntly 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 15 lugs (not shown) of the internal housing (7)
Figuraré lgoateda Teesmglidevslotsdéiineahdetimanbbbénmideibleeliiary device in

acco!EQMSé‘\Efﬁ% af dhsLrive membsk (4 vatfaspegtdedbe doysingapart (3).

In the illustrated embodiment the guide slots also prevent rotatlonal

Figurm§vehinest e eirkvifientheér o amRreiaand aldieriuging'ary(gsvice in
accoriiHeg m\@téo&@@éhﬂ@@&me1dryﬂr§a%ﬁhﬁ6@e4Ma§@1aMahty of grip

oo SSeh RO AT L R B cemer
devi va?lﬁxdmdﬁhc& wikid Gve apesturieitleotigh inhichr gt aenicdysthtiisposition;
Figui® md'% 83!%%(%1%% A0V, AR f‘ﬁ GRDARViENE geﬁew&@nm in

very evice in accordance wit e present |nvent|on will

accorttamcwevd%‘s&rﬂo@wswwg@@mdgeaaﬁwcgrfﬁgitﬂésgrﬁ@%méé@(w) of
Figurd'e fdiygmembesid Tie, uses wen avbisdiadiver m@thrﬂlﬂ‘i‘%@ébvt!‘t@dewce in
ere

proximal direction away from the main housing part 3 y moving the

8CCOF%R%W?l%)qr?%?ﬁskfm%fﬁi%’c%ﬁ fiRglgartridge f“ L POS‘HO”
Fugur%%@ﬁ&@@&%ﬂﬁﬁ@%&@%@?ﬁf&ﬂeﬁhﬁmﬂrﬁwmaiﬁlﬂ&yemwﬁai\tdagfrae:kice in

15‘% ses the gear w eel to rotat move I‘OXI IIy by
accoﬁ%ﬂé { <";1%See'me'rf1}tV R tee? ??Hg g%ggw ﬁ ]

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.

The drug delivery device (1) comprises a cartridge retaining part (2}, and a main
(exterior) housing part (3). The proximal end of the carlridge retaining part (2) and the
distal end of the main housing {(3) are secured togeiher by any suitable means known
to the person skilled in the arf. 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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gear (13) with the teeth of the rack (17) of the rack part (15) and the teeth
of the rack 5(8) of the internal housing (7) thus moving the gear (13) in the
proximal direction. The piston rod (10) is prevented from moving

wBresinadhepy interaction of pawl means of the internal houging (/) Withdd
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 10pawl

arms (29) of the carrier (28) are displdced 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).
windgy tapeshdast theouahverotthéarvesiiembela4)ystae paiwvarms!(zoyatibee (4)
can bkOJGakrer (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

The seeandset of indeotationgs: (1dkafithe pistoryad (H) resiescan andidenent, .is

.and tactile fee k to the user to jndicate that the dose has been set. .
1o ey L S8 gihs AULECblfn iy 2 ARy hevieble
needindicatedbly ta greppiicalcstanséndicaberdispeited! drothdidriverimegsb@).

(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

In theidjystisdonis BB B tle phes SR B Gistihdihlg FaBertidydfite an internal
hous@gfiaonrpartikienaf theivg memeeséidleBydhisastienineMivandior axial

member (14) and the rack part (15) are moved axially in the distal . )
oV RN TR ARREE o s LR T 6351 Adtnd Rl BITRL hasging (7) i

providibeli{R 73 obtike(fax(@B)iare elogaote withinhexdeetti didhatkacki(houefng (7).
rt nd the t f the rack f the.internal,hqusing (7 .
eSO Ao S L O

part Bk Adgiienaividhalintemaling Sirdgdary I8P Hekwdthatybin eiydadtguide lugs
(not SHERGHPANAS NG RRWLE e (ERWhihercapisn @RLakhegers ém?%g;amd part

%;aged with the second set of indentations (11) of the piston rod (

of fh;ﬁ% WA PHIPEdY IOV DB S G5BE64P caMReDE0Y A0Y BTt 8-

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
are engaged 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 iliustrated 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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caused to move longitudinally in the distal direction with respect to the
internal housing (7)- The distal axial movement of the piston rod (10)
causes the bearing surface (12) of the 5piston rod (10) to bear against the

wRISIOR453:6f the cartridge (4) causing a dose of medicamentto be, 0.
dispensed through the attached needle (not shown). The disfaf trave{of

the drive member (14) is limited by the guide slots (not shown) of the rack
part (15). Audible and tactile feedbadki to indicate that the dose has been
10 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

directios FHetdierSEHNG). AeriitrpfaIg! vl adecwbastk (dgamingassanently engaged

with iSRessing m@ymt@)@m@imgiﬁ@%wr%qc%phical status indicator,
provided on the drive member (14), which can be viewed through an

optional window aperture in the main housing part (3). 15 Further doses
A driveyrhedsiivétal asteqisret o tthe pietdetesmined) maxnymeumbenef (14)
s..Figure 3 sh he,drug delivery devi instant inyention i
Corépg%r% |t|%rir%v e?g'?hg\ﬁfaéﬂﬁu?ﬁl naucr%l aé%r(}c{)]f @%Etce%%f};isﬁxeeeﬁaggi?g%cg.{h? and the
activgiircarditidtbtheisr sémaetice (32rbf theecatviepi@8)rdbuttéinriateanalor axial

movelRIAl fars 438 Af4B8. Pistamd 0 (L IuRIevVEE fsther gxial MEMEN nitary

of the gear (13) and thus the drive member (14) in proximal direction.
CoMpeRSa T SERR R ARG HE FrRIGRRSE 6! {lereidsheivatian aasiiafive

embodiment of the drug delivery device in accordance with the present
invention., The.drug delivery, device (1 comprises a cartridge retaining
The iek a%gﬁaghdsapﬁga‘ﬁﬁ?%x\% bh ﬁ%‘if%f@ VEHI00 F B X ARERdER of the
rack ghaet ¢aftyidge rewtinivig pare (k027 and tR0rthé dista] €)chod eemmiantly engaged
with feusing G¥aR 3, ;W&c{éggether by any suitable means known to the

person skilled in the art. In thé illustrated embodiment, the cartridge
retaining part (102) is secured within the distal end of the main housing

The @ (AEMber (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).

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 wiil 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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WO 2008/058668PCT/EP2007/009676 14 A cartridge (104) from which a
number of doses of a medicinal product may be dispensed is provided in
the cartridge retaining part (102). A piston (105) is retained in the proximal

wENg.ef thg cartridge (104). 5 The distal end of the cartridge,fstRiping Rat

(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 tdbe dispensed from the cartridge
(104). 10 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

The frousiRg PR3 Fhndniernalhousing4194; inprisechwih(a/lexibigate and
rack (108) extending alpng the main axis.of the internal 15 housi )

o R AL MDA SUGTRECTE R Ty e T Ao CSGTa it i o the

gear fanwituSiedeeltt (1083 mdlitibhadly Hitke dole praat 1105 gi (FG7Jdsth of the rack

(8) oIVIARIMIN A, 3@3@&9 Hﬁ%ﬁgﬁtﬁ;@%ﬁ%’ﬂmﬂg B%‘@l!;ﬂ}a%ﬂ%é&@&)-

A piston rod (110 Ing t main housing (103) has a set of
teeth (109) 20 extending longitudinally along a surface of the piston rod

The #5180 ibhe 88t f et (OR) oftheplo RoGLLAOeXIRethIoNah pRd: means

are engaged with the pawl means (121) of the internal housing (10? to
of the, RIGERRINGYEMRI( f”‘ﬂ’?é PSP BT HARD kG IR S dd s the
drive settingaof{the deviel. iA eapnoxsutadeddiln) letited at the distahend ¢t0), the
the pi rod (110) is disposed e imal f of.the pist
Pl O b A R LA R S SR secon
set of indBntakicad ¢ {(129) tbethisigeap L it))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
The pioviRrlipuRsel dh8 fRoREBREYE MobeifdibBINEEIHE S 6'gisap! the rack
part (sh3hamsktke Pistand e (b16) hdheripeoxigrabdirectinnrdupagisetingZthefs the

cai A Ao e R A AR 8 R L e o
inder28@816386568PIEF [HFROODHOBH/8:1ibdicated 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 tactie feedback to the user to indicate that
the dose has been sef. Additionally, visual feedback regarding dose setting 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).

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 retate 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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A drive member (114) extends about the piston rod (110). The drive
member (114) comprises a rack (115) and an activation part (116). The
rack (115) and the activation part (116) are secured to each other to

whreveatgaiational and/or axial movement there Sbetween. Altgrpatvalysss
the drive member (114) may be a unitary component consisting of an
integrated rack (115) and activation part (116). The teeth of the rack (115)
are permanently engaged with the t &th of the gear (113). The drive
member (114) has a plurality of guide lugs (not shown) which are located

%O the |de ot s@g{fvgng of the internal housing élO? This

cous L B b B AHE BN LR B OGN BTRREE I e housing
(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). 15The activation part (116)
The digtelagial enmerrilsst @Fthp igengeg sUlaseucERSharbartigpenbing fage of the

psstor(lr%%) (‘i ohadneERRsSsRRALIVRResiS:oh e %‘?%'%r@ﬁé@% g@)"&ﬁu%r@a%se of
hou part (103) may optionally be provided with a window aperture
eGSR BRAETIA Rt e UATRE ORI phoURERon the drive

member (114), can be viewed. Operatlon of the drug dellvery device in

rdan e ht%" resen |nv |on be describe 5To seta
Theﬁal fravet o g‘i Five men o{‘ét I‘tli’\}% ﬂ%jé %ID iiﬁjﬁ-ﬁq‘gwn ) of

Se T USergrips the grip Sl
the r&@epmﬁiﬁ)llﬁh@wﬁ\@ﬂmemb@r (&&dbmﬁa forosdtivalielitbetidghcadayefrbas been

dlspe%@ﬁ'%mﬂ?éﬂ%BQHém)égﬁéﬁ% MAVIRGANG LR6K ( &&?gﬁ%&r@r%%@lmtemai

direction. The proximal movement of the rack (115) causes t

hOUS*(‘ElﬁZithS%@%rféf%o‘iﬁé Iprsiamapty (iakesopue) e%é@enﬁeﬂpef tad (10).

Additiaeinol1ee-0easd3dsl iR iederIbeolientidd iR iaakn i theicated by

flexible rack (108) of the internal housin
a graph:)t(:al stz%us gndlc)ator provgged on the d%v(e mf)amber (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
(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 fo 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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WO 2008/058668PC / P 007/009676 16 The piston rod (110) is prevented
from moving proximally by interaction of pawl means (121) of the internal
housing (107) with set of teeth (109) of the piston rod (110). As the drive

wiemheLdkl4) travels in the proximal direction relative to the-piston 1eshe
(110), the axle (128) of the gear (113) is displaced transversely by

interaction with the set of teeth 5(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 10 axle (128) of the gear (113) engages with the next

A caﬁ%ggateﬁi?%l%f% e actlon (’18?) sg? Bssté)r?ﬁggié&%?)lp@%duct may be

n‘Figure the axle (128) of ear (
dispepesiivelyrevigagiiy e sttrsiae seiaingm) prithel piston bsdq 10§ Bhdeetained in

the pﬁgg‘(gﬁé;rgmggfjtpg H&%Fﬂ&g@d?d@?k (108) of the internal housing (107)
creates an audible and tactile feedback to the user to indicate that the

dose has been set. 15 Additionally, visual feedback regarding dose
The §i@tﬁn@mﬁiawom@aafkﬁ@@in@@me@ yas qnamimlt&@uuaﬂﬂ@li@@t@rmbodlment, is

prow%%awd d og tl',gaegq |ve ber n(ll‘IAQG gé%?ﬁ]%aega%% \ﬁh%ve%ﬁ?{o #’t O} a suitable

idhal Window ape ure in ain ous 0sée
needleas beamidpt, (thd Lﬁmwnayttm@mam@eﬁwwm@etbytdaepimngaﬁef@m the
Carmg%%om ng face (119) of the activation part (116) of the drive member
14). By this action the drive member (114) and the rack (115) are moved
axially in the distal direction relative to the main housing part (103). As the

In thdeRiBipfithe anphdihdnangeneagedusthdhaieetb Df ithereasked 1akaad internal

the th of the flexible rack 10 the internal housin the
nous{s 04 bo B AR R I 10t PLEER, S Se AL TSl o i 2l
movegeatt(d1B) nssq';m@ag@dhmmahemmrhgepﬂm((mm JofTthe ipistomirod(&ib@),(107) is

provzék: %reblyhcau%&(agae %éF(ox‘i &%ern Og%é@%ggdﬁ%%é%gaxéﬁael internal

direction with respect to t using

hOUSm)\(/éﬂ?énﬂﬁﬁmétpi@mnﬂﬁ@dI(H();ibha@é@gh@i Behfmry efieenad Fyteprally with
the n%,%hsdaﬂw e (180).tahesaapinsidhRaRLImELAR. o e GartidaRed wih -

104 causm a dose of medicament to be dlsgensed through the

P‘Ufa%liﬁ aie (Rot SN2\ erso 657858868 T/EP2007/009676

A piston rod (110) extending through the main housing (103) has a set of teeth (109)
extending longitudinally along a surface of the piston rod (110). The set of teeth (108)
of the piston rod (110) exiend through and are engaged with the pawl means (121) of
the internal housing (107} to prevent movement of the piston rod (110} in the proximél
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 (108} are designed to allow force transmission to the piston rod (110)
in the distal direction during dispense and fo 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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17 The distal travel of the drive member (114) is limited by the guide slots
(not shown) of the internal housing (107). Audible and tactile feedback to
indicate that the dose has been dispensed is provided by the interaction of

£ Rawl means (121) of the internal housing (107) with th :
W%ﬁlog of the piston rod (110). Additionally, visual 5 feedba&i%%%%ﬁﬁé&(%

dose dispensing may optionally be indicated by a graphical status
indicator, provided on the drive memjeer (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 100f doses. Example 3  Referring to Figures 6 to 7,

A ornfiSIedR shomna luther atermave embodiment e druo Jdelienie, (144,
deéVICG 1IN acCoraance wi }'il ﬁ1e present invention. he drug ellvery %ewce
comp(298 ecaniridds haattadgetisaiinmgaaft (Z02) st iexdribe) activation

part (19H55% R (2%, LhePeoxinal and ahine cAHYOSHERIG, PAELEDZ) there

andthe distal end of the main housing (203) are secured together by any
betwaemaflie a2 okasias R R SO IKIRY B thedierehBRIGSIHARASisting

of aﬂem@@gf iﬂﬁ@?ﬁcwﬁi] q:ggtgigl@g@g@éma 3 ir(-@@g) is s;czrefd Within. trr\]e distal
end of the majn sing part : cartridge, rom which a
The (EMGAIER HRes SP LAt A AU EoRay B Ho s G M aearift 1)
the cartridge retaining part (202). A piston (205) is retained in 25the
FOXi tri 04 istal 0 tridge :
e g o0 i o ] Sy e A fPare,oegted in
the otresagiedsréopbrs (206) ddsighdaifopaidausician{éfr bf Bhsvitaiieasetbdiesxtent of

permRSPBBlAGSnRbIR Medigameridodedispenspddiamtir caryitee R Mg part

0 WO 2008/058668PCT/EP2007/009676 18 _
(103). In the iliustrated embodiment the guide slots also prevent rotational movement

of the drive member (114) refative 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).

To increase intuitiveness of the operation of the device, the main housing part (103)
may optionally be provided with a window aperfure through 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) fo 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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movement with respect to the main housing part (203). The internal
housing (207) is provided with a fixing point (208) for attaching a pulley
(240). Alternatively, the internal housing (207) may be formed integrally

wWithhemain housing part (203). Additionally, the internal @8‘&?&9%5?)/9 K)(II%

provided with a guide slot (not shown) and pawl means 5(not shown
piston rod (210) extending through the main housing (203) has a first set
of teeth (209) and a second set of teggh (211) extending longitudinally
along surfaces of the piston rod (210). The second set of teeth (211) of
the piston rod (210) extends through 10 and is engaged with the pawl
The prrsansqidi $Gpiwmyefthécithteonalodusihg (207 ey prevéataniive ofgravef means

(121 t'%? RISARLIAG (e 92 ® PrrimaLpuection g‘ﬁ@’}%ﬁﬁ&’}ﬁs%m%cgg%l’%@ﬁs the

bearing surface (2I2) located at the distal end 0f the piston rod

d nvemgéa (fb‘iébﬁﬁﬂ@éﬁﬁmmmar%&@%ﬁﬁ%cﬁmdﬁi@ws)tqﬁm wiskey (4d) 10), the

B5tRE ghelt (24l ansmuhiea 42l iR
e ﬁ%ﬁlﬁ the p%%qrefrod %1 210). A p?a n axle (228) 51? ttgwoesgvheel ?ﬁ%¢ﬁ|ﬁ%ﬁ ot teeth

(109 Rb 4GB PUFHIN IR 'SBt %&ﬁf@ﬁ%fhﬁeﬂﬁ%ﬁ r@dﬂ@m&rﬁé firgg nternal

houssef Oftteeth (209) are designed to allow force transmission to the piston
rod (210) in the distal direction during dispense and to allow relative
movement between the pulley (240) and the 20piston rod (210) in the
The pirastinsdlidivetvdithauiiie seaingeTht!tBaaiofithe whifet (R4ES afets (not shown)

of thé’%f@ﬁ%ﬁ%ﬁ@ gag%e}vyvm the tesihafieReIL(24 1) Of e v (24B): 114). the

drive member extends about the piston rod (210). The drive me
axle ($39) %m%@g@é Qﬂ%haf‘rﬂﬂﬁ?%z\ﬁﬁ‘ 4ha aechemvarsYpdrqEn 8. trmeet of teeth
(109)fléifﬁg¢)©|@tc(ﬂl5bi qmdo@%mma@@z@,&qn F@’@K@E)ﬁ(@ sesdredittheashe (128) of

t revent rotational an ora ial mo re between.
the ot R NG U SR LR 5P A LT B LA G R amdRg (110) under
the fooasistingled dy ithte grexdddixawy o) (ﬁfLB)eamdeaowatmrsmd( (DIG)crad@s an

audzb@%gfsggﬁépgg{ﬁ)%gg Otyol%%(szge]r a- hﬁoqgé(% ?zr (%%%)ehﬁ% A Pt en set.

guide lug (not shown) which is Iocate In the gwde not shown

Add'tiﬁt@*ham@@.rﬁ@ew TR Hbng clogre wiiss afqyeﬂmﬁ@ﬂalb/ ézaaandrca‘ted by a
grapHﬁ%V%'ﬂéﬁﬁ pidloatdriveraerBles{2f4) amib Fﬁéﬁﬁﬁrt?ﬂh@) hQWHRIRATe viewed

In the illustrated embodiment the guide slot (prevents rotational

throu%@amgmr& windpyearerture in the main housing part (1

When the dose has been set, the user may then dispense this dose by depressing ihe
dispensing face (119} of the activation part (116) of the drive member (114). By this
action the drive member (114) and the rack {115) are moved 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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5member (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). 10To increase intuitiveness of the operation of the device, the
whaiikhaysing part (203) may be provided with an optional YiRdMq+a0676
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 preset invention will now 15be described.
To set a dose a user grips the grip surfaces (218) of the drive member
(214). The user then pulls the drive member (214) in a proximal direction

The dasialy o efdmalieotisimppart (2035 {ifeifeBybih B¥ingiNe Mmahg peinthown) of

the inkéhmliRGRIXIMBY direglien. 20d hechreximabmavemeantefdhe drive: dose has
member (214) causes the wheel (242) of the pulley (240) to rotate and

been gigoe kit aly BYaHre BREeREM I BRYbEIERYL) ot the glfelpternal
houst(%‘lpo@)bﬂﬁlﬁ t’m%f@@m@pm@tr(mlﬁ)apfcﬁhmdrngtmembeﬁ(ﬁlﬂ)ﬂa;m:itmizy, visual

p0| O e internal hou5| 5 The piston rod 2
teed g AR N A IR BRI oy e A BB G Pl et ot
indicashowmpotibe imethal Hovsimge(208) Withithevduocbndssetbsf tgete(R Thjofgh an
). i sl travels in the proximal

Opt]o%@@iﬁéﬁ% ati \%JE% %ﬁﬁélﬁﬁaé%%ﬁgﬁhe@%e (228) of the wheel (242)

is displaced 30transversely by interaction with the first set of teeth (209) of
Furthiheipistonady2 H)illiisdsliestingdhe pall (2470-abtbermndey34MunM@imber

20081058668PCT1EP20071009676 20 The proximal travel of the drive
of dogG&mber (214) is limited by the guide slot (not shown) of the internal
housing (207). At the end of the travel of the drive member (214), the axle
%283) of the wheel (242) engages with the next sequential tooth of the first
et of teeth (209) of the piston rod (210) as indicated in Figure 7. The
action of the axle (228) 5 of the wheel (242) positively engaging the first

Referﬁﬁ%%tp h£20910F thepistorred 2L Q- adethe daeeprovigadhy dheve drug

241) of the pulley (240) creates an audlble and tactile feedback to the
dew%%é’ﬁﬁﬁ%éf‘c%‘fﬂﬁ?ﬁ‘}ﬁ%‘ﬁ%éﬁ?a%rﬁ%%ﬁ eNiltionally, visual feedback
regarding dose setting may optionally be indicated by a graphical status

The 4ndl%?&ﬂ Eyo éq/%% ?B thec%rrlr\{gn@gsmab%rar(tzzgi%)é ‘é‘é'%&?ﬂiﬁ& npg% Y.éeo\gfdand a main

(exterior) housing part (203). The proximal end of the cartridge retaining part (202} and

Exam

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 #lustrated 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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10optional 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

Wé%@,ﬁ%)éﬁt?is action the drive member (214) and the fixin%gqﬁggm%%

moved axially in the distal 15 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 pulley (240) is

also attached to the fixing point (208) of the internal housing (207) the

wheel (242) of the pulley (240) is rotated and moved in the distal direction
movelethesngagementofiib erteiethofi thegbed (2203 with¢hie tereth dbtireng (207) is

. 1,(242)..Th 8).of h 4 h : is .
o A R LR P e
housioguging) thepistofvrod¢dnBgm tyovéhaikial iy ainthe gl Bddgon wite ditionally,
the inﬁ%ﬁpglc%gl%g%?ﬁgﬂaﬂsWﬂ%&Z@?& a JiRdigis! aial MOVENSsREF4Me means

piston ro ses the bearing surface (212) of 25the piston rod
(not s{pMd) ko 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 membper (214) is limited by.th id
A D1 o GHOWR B IR R ho U R BT AU A ottt
(209 tanddicatecthat the dbsechagB0i peetedisipgnsediisgravigedbby therfaces of the

.. interacti th | i inaL(
o A SO e AR AR AR o
and igistildeedbaitk idgarding aesasidpehshrymapbptRralf i iRalsns BP7) to

preveChR008{0R8068B GHIER MZ%Q@)GR @2% PoslidRh it stafadRdigaeiing of the
, Whi

_ provided on the drive member (21 ch can be vieweg throgﬁh an, oo
devicg iy ReARTHSH B5er o n tra lrdin hBirHigPhATe %) he EiFiRR 80sks!0) s
dispodtaytbe:pelieredoasniecfaisechiithto mspea-(ietBymined maximum number

50f doses. Example 4

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
the first set of teeth (209) of the piston rod (210). The first set of teeth (209) are
designed to allow force transmission to the piston rod (210) in the distal direction
during dispense and to allow relative movement between the puliey (240) and the
piston rod (210) in the proximal direction 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 fo each other to prevent rotational and/or axial
movement there between. Aliernatively, 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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Referring to Figures 8 to 10, there is shown a further alternative
embodiment of the 10drug delivery device in accordance with the present
invention. The drug delivery device (301) comprises a cartridge retaining

W(ﬁ%gég)%% and a main (exterior) housing part (303). The pg%i . 93%909576

e retaining part (302) and the distal end of the main housing
(303) are secured together by any suitable means 15known to the person
skilled in the art. In the illustrated erg odiment, the cartridge retaining part
(302) is secured within the distal end of the main housing part (303). A
cartridge (304) from which a number of doses of a medicinal product may

The %&%ﬁ&%ﬁggﬂ@&g%@%nma rtHgoeHSIAININGRRLE (303led iRistenguide siot

20theproximal end of the cartridge (304). The distal .
(not sheuvoh wietbariiegealctaiing gaR/Bod) mardmadhad e dRTEHE S!S 2xia

moveRtavided withia distad threadedreginn (3063 dlesignedHerdhe aitacha@st In the
] of a suitable needle assembly (not shown t(% en%b e m?dice\ljmr%rétnttoct%eme drive
‘HUSt@%Be?%’@&“ﬁ‘B’rﬁ%g‘?%?jﬁic%% @52 P YRE TP emB3Gant “the

memBaairehoysingiparth(3@3nispravided with &20iBternal 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

The SCprtiddedanitt?atulerdhe pbike (BUB) ks d#4dhiRgTadevdp (S4dsce (218) and a

dispe’%‘gﬂ ?ﬁlﬁ@_'@é@f internal housing (307) may be formed integrally with the
main housing part (303).

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.

To set a dose a user grips the grip surfaces (218) of the drive member (214). The user
then pulls the drive member (214) 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
oulley (240) to rotate and move proximatlly 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).
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WO 20081058668PCT/EP2007/009676 22 Additionally, the internal
housing (307) is provided with a guide slots (not shown) and pawl means
(345). A piston rod (310) extending through the main housing (303) has a

fir t.of 5 indentations (309 and 309') and a second set gf.i '
w@&ﬁaﬁﬁﬁ@ | | PEIndenialionss

1') 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)
The poeeited! atveine distaramiropespistdfirsdipaioy inuibpased sk ungieshown)

of thé’r%mgl faseRignediston BA5nA laver (R40b carntisingea RlHAIRY @f14), the

gs (341) and afirst pivot (342) and a second pivot (343), is located

axle @aﬁmﬂé %WH@%%HW@%%% Wl (BE0YSFher Ry sl 193 e dhig Bt set of
teeth (340) @EQH@'Q@%@@|bb§ﬂ9&g¢§9/\iﬂbnﬁa&flr$t se;,méumden@a@nsdaﬁgm!e (228)

309" of th 310 f f 3 d
of thea\@%gggéﬁegg%ggﬂ%o fGHEE ﬁjgﬁsmllrssmnt e plsto Cfg a?)lsi Prbo (210)
undedistalfditectiondiadngdispemnsie @rd l@hﬂwvn@ll&m#ﬁb\mméﬂsmm@ﬁb!e and
i‘actz&e'}% %}é%%g%%%ﬂ?sg}"z& '%@Bg%dtﬁﬁ%—%fh% Roximal deection 4Gy, visual

e first pivot (342) o ever (340) is attached to 20the fulcrum
feed @uByegardnatstpeg heriting (307 PRIpIIbabR dteiienbihardtaniieenstatus

md;cﬁo‘?‘”‘ﬁ%ﬁ%@'ﬁ)%rﬁ%@ gxtendscahsstt e pistanited 340bel R dEve through an
membper (314) comprises a slot (315%an%?@§r jvation part (316). The
optioRR I BESY RPN G B BRERFIAATLTEY & d to each other to

prevent rotational and/or axial movement there 25between. Alternatively,

e NS 03 MRS A SRS RSV e e
dispethergviac3D)a} tidhre dviitaiicthealbf4 88 b pbthkeddincemvanise(Z314) By this
action BERLBIRNfdhedve membes iR Abistdesiones I alew axially in the distal
direction relative to the main housing part (203). As the belt (241) of the pulley (240) is
aitached fo the fixing point (215) of the drive member (214) and the belt (241) of the
puliey {240} is also attached to the fixing point (208) of the internal housing (207} the
wheel (242) of the pulley (240) is rotated and moved in the distal direction by the
engagement of the teeth of the belf (241) with the teeth of the wheel (242). The axle
(228) of the wheel (242) of the pulley (240) is engaged with the first set of teeth (208)
of the piston rod (210), thereby 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) o 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 second set of teeth {211) of the piston rod (210}
Additionally, visual feedback regarding dose dispensing may optionally be indicated by
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30transverse movement, but not longitudinal movement, of the second
pivot (343) of the lever (340) relative to the drive member (314). WO
2008/058668PCT/EP2007/009676 23 The drive member (314) has guide

I 46) which are located in the guide slots (not shown) of the internal
W (?E%égﬁég%g%‘;) This defines the extent of permissible axial Fncg\%%@ﬂ/tg%%ﬁm

the drive member (314) with respect to the housing part (303). In the
illustrated embodiment the guide slojs also prevent rotational movement
of the drive 5member (314) relative to the main housing part (303). The
activation part (316) of the drive member (314) has a grip surface (318)

a graphieA sispRnsingdase (i eddoinceaseriHiiveness)ohhie oparationiewed
of the device, the main housin%; p% 303) may be Brov%2§g with an
througl Bt R ARRON S HARETHIBLEH WER O BERAI G PR hEA tatus
indicators, provided on the drive member (314), can be viewed.
Operation of the drug delivery device,in accorda ith. I
P Geon A e SELE HoSen o 18 S 20 St R rurmer
of dosesfaces (318) of the drive member (314). The user then pulls the drive
member (314) in a proximal direction away from the main housing part
(303) thereby moving the fixing point (315) in a proximal direction. 20 The
Exarmpigxtmal movement of the drive member (314) causes the lever (340) to
rotate about the fulcrum (308) of the internal housing (307) in a proximal

directiop_ by virtye of the location qf the second pivat (343) of the lever
Refe i AN oS5 (n e BRire SO et (o 6 PheBien o ©f e
drug (@10g1p geeivenieddoonl anoeigiptoxi praky biimvaniiction 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 ,
The dritheghesinde dire dioT reriee 36 ¢k GO BB TUYOtReTUGY (343 @ main
(exte R IBYBEIRADIRB GPIBCEHroximal 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).

A cartridge (304) from 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 cariridge (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) fo 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
infernal housing (307) may be formed integrally with the rnain housing part (303).
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30transversely by interaction with the first set of indentations (309 and
309") of the piston rod (310). WO 2008/058668PCT/EP2007/009676 24
The proximal travel of the drive member (314) is limited by the guide slots
not shown) of the internal housing (307). At the end of th h
OGSIQ%m%er (314), the lugs (341) of the lever (340) engae%% wit %egb (rélcéﬁ';?
sequentlal indentation of the first set of indentations (309 and 309') of the
piston rod (310) as indicated in Figut2 10. The 5 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
Additidefiggtitrechthen verga0)SRates raaadriibietEng sadditeebubarklrwi) and
paw! Hserfo gg&i ate that the dose has been set. Additionally, visual feedback
regarding dose setting may optionally be indicated by a graphical status
indicator, provided on 10 the drive member (314), which can be viewed

m@r%fr?ék%ﬁﬁ @&@émm@ovﬁ@@ﬁumen;ﬂmmmhmgsl(@apmaaoa) fiéhesst of
the dos

t, t th
W ECA e e s e
longitdtiveanyearber (itcdBydhihd pattiomdbiedtive Fﬁ&nbeﬂ@d@%ﬁﬂ théegibttions
(311 %3%{'{1; TorRe a@i@”%&éﬂﬁ{k@ S%ksgrk?%cmf SRR R DA NAOIRG. pav

secon he lever (340) is located within

mearth &6} @159 mtaﬁeaﬂﬁwwwﬂse?lmqwmﬂm@yf@w@@&%ﬁd (310)

in thel B?O%M@;r@&%®dhﬁ @@ﬁﬂﬂj Beysing: (R At distal diection)T TB@ated at
lugs (341) of the Iever( iare engaged with the first set of Bdenta

the d(%@b%ﬁ’d%@@@ sitebistt isd L HErahY! égﬁs‘?ﬁ%"{ﬁg 8f6h¥od® >piston

(305)(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
A leviSQB)0f, theroprisidge (S04 tnudinga (88t thssberfiedicarabt4s bend a second

psvotiﬁgf%‘i‘o@%%% ihe ataphrddieatis (M shovwmlolhe fistat tavehofa41) of

ive member (314) is limited by the guide slots (not shown) of the

the iaM@érﬁfa%%%r@.rﬁ@l%@??*YAW@@egn\H’ft%&hPeﬁ@écP@é&f tBCIﬁB Eﬂ?é"%h@to@mé’“d 3097)

of thelgseBRSReendisPaRseRds rovidpd byaiedetesadtiandBI® pawl teeised to
(345) of the internal

allow Torce transmission to the piston rod (310) in the distal direction during dispense

and to allow relative movement between the lever (340) and the piston rod (310) in the

nroximal direction during setting. The first pivot (342) of the lever (340) is attached to

the fulcrum (308) of the internal housing (307) for pivotable movement there between.

A drive member (314) extends about the pistdn 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 fo 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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30housing (307) with the second set of indentations (311 and 311) of the
piston rod (310). Additionally, visual feedback regarding dose dispensing
may optionally be WO 2008/058668PCT/EP2007/009676 25 indicated by

wo SapRigas status indicator, provided on the drive memberg@i4):whighs7s
can be viewed through an optional window aperture in the main housing

part (303).  Further doses may be delivered as required up to a

pre-determined maximum number 5% doses. Example 5 Referring to
Figures 11 to 12, there is shown a further alternative embodiment of the
10drug delivery device in accordance with the present invention. The dr

The R B15TBRHCE (A0R B SHEALSS GRS Bl RG HER (302, AiiosI0 (not
showR)ab¥ (maﬂwhﬁmuﬁmgmﬁr(:m@&l).ﬂﬂg@ ?aﬁﬁ@mmﬂo&mﬁe ﬁ%gﬁéd@ﬁ;sible axial
retaining part.(402) and the. di end of the main.housin r
Ve O R LD (aas I B DB o Lok SR G0 i the
Hustréhedasmipotiiendhistrateniem stadinesy fre cartridémicetalinmy partfd02)e drive

memtﬁfﬁg ?ﬁgéﬁg@%}% digt eﬁﬂ%ﬁég%iggﬂaw (E@"E’,iing part (403). A cartridge

which a number o of a'medicinal product may be
dispensed is provided in the cartridge retaining part (402). A piston (405)

The é%tf@é%m‘?ﬁgh (316) of the drive member (314} has a grip surface (318) and a
dispensing face (319).

To increase infuitiveness 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.

To set a dose a user grips the grip surfaces {318} of the drive member (314). The user
then pulls the drive 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 pision 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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20the 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

waBkEHWEshrough which the position of the piston (405) W'Q@?{ﬁ@%@ﬂ@ﬁ%%
cartridge 25(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 attachypent of a suitable needle assembly
(not shown) to enable medicament to be dispensed from the 30cartridge
(404). WO 2008/058668PCT/EP2007/009676 26 In the illustrated

The pﬁé&pﬁgﬂ@ﬁ%i @?ﬁ@@ﬁ@%%@ﬁ@@j@3§ impreyigedivit aneisiematot shown)
ousing e Intern usil IS secu against ro

of thep iR B Vo TS e Pt TR Rl e f RO s ), the

lugs (Mefndlihausing (307) ispegddethwiith aeﬁdleme(#ﬁiﬁ)m@%mamew thleefirst set
terpal h 0 f

or oA RS AT TR YRS RIS IR B R . 7

actiorplafality ofugsidefugs Qﬁoﬁ@wéﬂ@a&%@hvpméwfg (ﬁoggﬁmn)thvhérghvﬂet of

indenfBRERS A8Y bRAmEYeoradPaitiehthednieing! ifusing (4R0 BrdvR%SSy the
a separate component as illustrated. 10A piston rod (410 extendln
?@ﬁg %nﬁ%%a%)m the

.traﬁwﬁ?%gﬁ@ﬁ@%.ﬂ%@é%@Méé?hageatﬁﬁs?ge%? Meiétigt

user BXiANHRG angitydinalbealong @@ﬂr@@t snﬁammgxmhe;mpm@ﬁ;&m@@ammg
second set of |r1de tlon&(é nd Ion Udl alon lnt?rna

dose SaHHRc U By BUSSRN %%t% ?dse%(%{ﬁo '5PthE Biggqed on
the drigd (ﬁéq@\)next@”idlhvduqm candl lwelmqa:g&dwgmm prtidmaeansiofithgerture in

+ [‘em@ FH) to _15 prevent movement of the pis_ton rod (410) in
he mﬂe pro%m%ﬁ%‘g ection during setting of the device. A bearing surface (412)

located at the distal end of the piston rod (410) is disposed to abut the

WherPliXiRakiace ektie fstee (468) niafhrdiustpied mRodime iR pressing the
longitudina ing of the first set of nzg(fa&tatlons and the se ond set of

| spacin ,
dlspem{ﬁ?@ng&lﬂﬂ%@sggmﬁR,rbaacdq of the drive mem (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
(340) is located within the slot (315) of the drive member (314}, the lever (340) is
rotated about the fulcrum (308) of the internal housing (307) in the distal direction. The
ugs (341) of the lever {340} are engaged with the first set of indentations (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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20 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
_pivot (443). Pawl arms (429) located on the carrier (428) are
W?’éei%%%abgé)%{%ngaged with the second set of 25 indentationd (411) 01 the°
piston rod (410). The pawl arms (429) of the carrier (428) are designed to
transmit force to the piston rod (410%t 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
indicgipb by e aentalustaius dtienisd tomadertamiitaod) st thermerrdr4), which
can JeoHsE(4XEL LT Rivelalle-mpvemeriRihers BRIWeSR- hW@ng part (303).
2008/058668PCT/EP2007/009676 27 A drive member (414) extends
about the piston rod (410). The drive member (414) comprises a slotted
FurthpaddddS)ranydoandatitiesdto B past (ko) ubhe slottedipasinttldy) aRrsiem number
of dOgggivation part (416) are secured to each other to prevent rotational and/or
axial movement there between. Alternatively, the drive member (414) may
be a unitary 5component consisting of an integrated slotted part (415) and
Exan?;g\sation par.t (416). The §Iotted part (415) is provided Wi.th 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
Referthly/ )ofigersgernabhopsingr£4879ndhe siqueHE) fHehatrive A8 emberiof the

414) is designed to allpw transyerse movement, but not longitudinal
drug éﬁé\“’/%%e ! t'ﬁea§886(%%ﬁ%‘8ft}/'4% BEHROEP A9 relative to the drive

member (414). The drive member (414) has a plurality of guide slots (not

iy ich. j t he. | [ .
e SRR B Al oL Shoe ST P g i

(exterppvpeitopab(dRde Menmeximausidtal dupeatitduse tleismppratt(402) and
the ditaBinid reHbusisaiachamhodimentisesgride siRigaRe Bf%ﬁgts@%ﬁg@ﬂlaeans

movewent of the drive member (414) relative to the main housing part _
know, ishsoRRE AR lRH Palfta ey dPulReafilestrisrberadinesd dhe cartridge
retainplyradity @0gipssiwtaces (4h8) tadistispadsingriaaead k8lsing part (403).

A cartridge (404} from which a number of doses of a medicinal 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 removabie 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 itlustrated embodiment, is
provided with a distal threaded region (408) 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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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 25status indicators, provided on the drive

wiembak4l4), can be viewed. Operation of the drug delivery,device in .-
accordance with the present invention will now be described. 30To set a

dose a user grips the grip surfaces (418) of the drive member (414). The

user then pulls the drive member (424) in a proximal direction away from

the main housing part (403) thereby moving the slotted part (415) in a

proximal direction. WO 2008/058668PCUEP2007/009676 28 The
In thepifwdirabmevementhohthihe niveimiembern(4i4) adsas thedieer (G} tointernal

ot o rum (408) o internal howsing.(407).in.a prpximal .
o o AL ook e e Bt oA AL R Tor aie
movear) withiretiesion(e yufithbadiessnaeh (888 {4 ThR Therpitbnusidg (407} is

providéd QJilf Breyentad (t_t;@m_m@mm@ma&%&é%%@aﬁm‘w& formed

i (not shown) of the Internal housing (407) with the first se entations _
intecrilst SRR OF b BRYBRTORPE L) A R BTy PRSI0 T
providbe piaximal diegtion dOselative tadherpisiondad (AlA)riberRawbadnswr). The

' interacti h the

429) of the carrier (428 ispl dly b it
o) S350 St hehiATOHE G I 1 e oA A5y Thd Biiaimay bo 2

separraveboithecdiivs ihestreérd414) 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 15 arms (429) of the carrier (428) engage with the next
A piskuentidfititic AAOAIRE thraddoni seieitderaifions (811 has tike fristoset of

indent@ibifsl A disatedin FigyientAudnanctional dRe prkarmsdd 29ua piston

he carrier (428) positively engaging the second set of indentations (411)
o (e S BHFIH LG clRLE AN R RN EAEL I BUEIEA to B Esirornal

surfadesinditate jladtherdqgd GiasThedirsetefddiinallyiivisuial ferdbresn rod (410)
exten{)eﬁa%%i&g and are engaged with the pawl means of the internal housing {407) fo
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
the longitudinal spacing of the first set of indentations and the second set of

indentations (411) is essentially equal.

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 io 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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20 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

whasbeeRget, the user may then dispense this dose by depygssing,the2%
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 pglative 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
A drivd@ 08 ebtheintelnatthadsing (40 Thn tixtodistad ditéBtiomhAsiBOthenpaver (414)
429) 0 the 428) o r
com i (e SR Lol o ASEALorE L) d1 e pien 1S LGy oty 2nd
the achdaitiopiwt WIGGO8/058868P TTHEFPROUTHO(96TE 781t 40IE4E 1e nsoydor axial

movemggtméngéﬂ@@nd'%ﬁémﬁﬁw With [eRReshit-ing intemakhoueiBda unitary

07). The distal axial movement of the piston rod (410) causes the
Cﬂmpﬁié%f?fr@?@ﬁﬁﬁ@é vl 89 iptasitaiesi sisitee PEILG) o) @éﬁ’r%ﬁaﬁ#&fﬂﬁéaﬂaé%&@
(405) of the cartridge (404) causing a dose of medicament to be
dispensed through the atta nee I stal travel
The SRR B o et By A G ok Sk ot IR o pelter ©
the midSxiAudibtle dridetactieifeedhadk %ﬁ@@ane(ﬁhavﬂid%eorﬁéh&amrle’cﬂ) is
Eocate%%ﬂ%%e‘t%% SI%PYH%CJ BV&E‘& ﬁqttﬁff??lt'ﬁgugfngide : “?%%”sﬁé@% F@P&‘fr}}wgfdrive

e internal housing (407) wit rst set ations (not shown) of
memhpe §stoh foddazionesiddrionlay, Jisisyrssab SRR ASHEIGing Hoset longitudinal

movefISRENSINAMBEORINAY b idigatad iBy-a graphicakslalus iIMdGHIoB member
provided on the drive member (414), which can be viewed through an

(4 14)optlonal window aperture in the main housing part (403). 15 Further doses
may be delivered as required up to a pre-determined maximum number

The d?';\gé)srggmber (414) has a plurality of guide slots {not shown) in which the guide
fugs (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).

The activation part (416) of the drive member (414) has a plurality of grip surfaces
{418) and a dispensing face (418).

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 wili 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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WO 2008/058668PCT/EP2007/009676 30 CLAIMS 1.A drive mechanism
for use in a drug delivery device is provided comprising: a housing having
a proximal and a distal end; 5a drive member located within the said

whoHSiRGsskch that the said drive member is movable longitydinally and is.
non-rotatable with respect to the said housing; a piston rod that is

non-rotatable with respect to the said housing and having at least one set
of teeth, and is adapted to operate thgough the housing and transfer a
force in the longitudinal direction to the distal end of the drug delivery
device; 10a rotating means releasably engaged with the said piston rod
and engaged to the said drive member and engaged to the said housing

wherein the rotating means is selected fr e group af (i) to (ii),
The IO TAL B BRI Lo RS Qe o Lt GPrssin e BT b rotate
aboui(ia pulsycoiipiising a bélramdawvsep{4bé)axle ofavhichH Brenfjagéy virtue of

the !o%%%@f%ﬁé Jséeéh%eném m%gméqu Ieterize iﬂé% i %ﬂtﬁbegdme

said drive member moves pro y with respéct to the sal
memigalid4btating means moves proximally with respect to the said piston rod;
b) when the said drive member moves distally the said rotating means

The prirf]st%\%eﬁod (410} is prevented from maoving proximally by interaction of paw! means
(not shown) of the internal housing (407) with the first set of indentations (not shown)
of the piéton 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 paw!
arms (429) of the carrer {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
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 (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 refative 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 paw! 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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20distally 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

wihehansipg. 253.The drive mechanism according to any of.claims, 1 i9f-¢
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. 30 WO 2008/058668PCT/EP2007/009676 31 6.A drug
delivery device comprising the drive mechanism as defined in any of

causé&!qgl}%é\/@Eéﬂr?ﬂﬁmﬁa@%ﬁm@)ﬁ@i@i@ﬁé%@@%ﬂmﬁe@mwitt%Yrd@Ni@EhousEng

according to claim 6, which is a pen-type device. 8.The drug delivery
“407)gevice according to any of claim 6 to 7, which is an injector type device.
109.The drug delivery device according to any of claim 6 to 8, which

The FHAPEREP Rovement of the piston rod (410) causes the bearing surface (412) of
the piston rod (410) to bear against the piston (405) of the cartridge (404) causing a

dose of medicament to be dispensed through the attached needie.

The distal travel of the drive member (414) is limited by the guide slots (not shown) of
the slotted part (415). Audibie 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 opticnally 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.
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nec_adle_. 10. The drug delivery device according to any of claim 6 to 8,
which is a needle-free device. 15 11. The method of manufacturing or
assembllng a drug delivery device, comprising the step of providing a

%{&mg&amsm as defined in any of claims 1 to 4 or an agsembly,. 880676

|n claim 5.

30
CLAIMS

1. A drive mechanism for use in a drug delivery device is provided comprising:

a housing having a proximal and a distal end;

a drive member located within the said housing such that the said drive member is

movable longitudinally and is non-rotatable with respect to the said housing;

a piston rod that is non-rotatable with respect to the said housing and having at least

one set of teeth, and is adapted to operate through the housing and transfer a force in

the longitudinal direction to the distal end of the drug delivery device;

a rotating means refeasably engaged with the said piston rod and engaged 1o the said

drive member and engaged to the said housing wherein the rotating means is selected

from the group of (i) to {ii),

(i) a gear the axle of which is engaged with the set of teeth of the piston rod,

(i) a pulley comprising a belt 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 member moves proximally with respect fo 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 aceording 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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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 fo any of claim 6 to 8, which comprises a

needie,

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 assembiing 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.



