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WO 2008/058667PCT/EP2007/009675 DOSING AND DRIVE
MECHANISM FOR DRUG DELIVERY DEVICE The technical field of the
invention 5 The present invention relates to drive mechanisms suitable for

ﬁqu%% i%r81 ! rS%J?%de_livery devices, in pa_rticular pen-type injectO(%&%m/@g%m
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,.n injster an
accuraté %Sﬁg%r%ud)eﬁ r%gcjiEd%ES%g%hflas fig %e‘%ﬁgﬁléﬁ%ﬁlﬁﬁ%ﬁ% 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 requirements for

The tefgdediviely detieds\ofitiis20 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 rquired

The geaeent InuaiaRcRalsss o sEttg RREENS s WP RhERid0drug delivery

deviddherg the:davise issiohpdlisgesabls ratheeihaa reusdde, thepmleviee doses of
should be cheap to manufacture and easy to, dispose of (pref e
e R T Ca DG S D LRy LB T b B e AT LED o foftes to
suchrénuyredliteassenise thiecde vicsanthaie civabsethsf dnagedeilvgpedariee.
device is made from need to be kept to a minimum. User operated drug
delivery devices are well known within the medical field. 30US 6,048,336
Desajiptissebraleiafatfon device wherein a pre-selected set medicinal dose to
be administered is selected by means of a rotatable dosing element. Once
the dose has been set, %n end mﬁ([gt%.er iswgulled axially away from the

Sucqéjﬂgnagpwg%@ﬁes ave application where persons wi U Tormal 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 irregular basis over a short-

term or long-term period.

These circumstances sef a number of requirements for drug delivery devices of this
kind, The device must be robust in construction, yet easy to use in terms of the
manipulation of the parts, understanding by a user of its operation and the delivery of
the required dose of medicament. Dose selting must be easy and unambiguous.
Where the device is to be disposable rather than reusable, the device should be cheap
o manufaciure and easy to dispose of (preferably being suitable for recycling). To
meet these requirements the number of paris required to assemble the device and the

number of material types the device is made from need to be kept to a minimum.
User operated drug delivery devices are well known within the medical field.
US 6,048,336 discloses an injection device wherein a pre-selected set medicinal dose

to be administered is selected by means of a rotatable dosing element. Once the dose

has been set, an end member is pulled axially away from the remainder of the pen
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WO 2008/058667PCT/EP2007/009675 2 base until a stop is reached. A
dose is dispensed by the end member being axially driven towards the

pen base in turn driving an internal plunger-engaging member. Whilst this
device provides a useful embodiment for administering a pre-set dose the
WEAERHBES of setting a pre-set dose remains unsolved as Rvé/BeHiEAH409675
need to be 5performed to arm the device. WO 20041078239 Al teaches a
medication dispensing apparatus havigg a rotating drive sleeve and dose
dial sleeve with a clutch element located between the drive sleeve and
dose dial sleeve to allow independent rotation between the drive sleeve

.ba%oaﬁ'ﬂ thedase dialslegve: IWQLAR302Q347 AR a rdicalioBer being axially

_dispensing apparatus is divulged having an axially moving actuator that is
iV o o R B0y 7Ec VIE #3riB BULHOR HRCthe S5 ermber
whilispeRsethesseiclenss haviega elutchislentaot withmisteriber opidpringse the

i d to selectively t it moti f th > di
681 SRR W RN A o e O Aeiaings! © be

periostant foventitre wethioat having. a clutch element provides a valuable
technical alternative for drive 20 mechanisms, wherein reduced force is
~ needed to actuate the mechanism. This is achieved by the introduction of

WO 18R 8P4 Al finRe ey iAstBRE rdrricHS ARG AlePaFRE fBRNERIGhToRlINg
driveceRidindtingiaat dneatianduiperrmyisle sibaacy antagel dfdntwtivethe drive

and easy to use dose setting. 25Descriptign of [ i .
sleeve and )c/iose dial sieeve 0 gai!cw mdep%ngeﬂc% rt&%tlig%egg neen the drive sleeve

and the dose dial sieeve.

In WO 2003/020347 A2 a medication dispensing apparatus is divulged having an
axially moving actuator that is pulled out of the device body to set a dose and pushed
info the body to dispense the set dose, having a cluich element with a number of

prongs used to selectively transmit motion of the actuator member fo the drive

member.

Surprisingly it was found that the drive mechanism according to instant invention
without having a clufch element provides a valuable technical altemative for drive
mechanisms, wherein reduced force is needed to actuate the mechanism. This is
achieved by the introduction of a piston rod as defined by instant invention. Further the

drive mechanism according to instant invention further provides the advantage of

intuitive and easy to use dose setling.

Description of the invention

According o a first aspect of the present invention, a drive mechanism for use in a
drug delivery device is provided comprising:

a housing having a helical thread, preferably an internal helical thread;

an activation means that is non-rotatable with respect to the said housing;

a drive sleeve engaged with the said housing,

a piston rod engaged with the said drive sleeve and said ﬁousing;
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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
helical thread, preferably an internal helical thread; 30an activation means
that is non-rotatable with respect to the said housing; a drive sleeve
engaged with the said housing; a piston rod engaged with the said drive
sleeve and said housing; 3 characterized in that, a)when the said
activation means moves proximally with respect to the said housing the
said drive sleeve rotates with respect to the said activation means and
moves proximally with respect to the said housing; when the said
chaaratispchie 1™ moves distally with respect to the said housing the said
a)dfiv@ﬁ&?\tﬁé@y@saﬁﬁ&%&%Mvithé@’@@aﬁbt@éhpraai&@w@mﬁ apgpisct fo the said
prevented from rotating wit res 0 the%ald ho Gg% and the

plst(g‘r‘?‘fﬁﬁ'gs thg el WG ERAR %%(Wt RPES PR (iﬁa%mn means

oUSirig s6
forcerig ﬁm@gpm;man;emmmndlmmmqmwstal end of the drug

de||v ry device 10, In a prefer %gse Boding 1%5! qggﬁe%}qgh@l@@g?doﬁousmg

) insth mventlont &'iston rod is o essentially C|rcu ar cfoss-section. In
anoﬁn@rqafdfeim&a eh&@(ﬁjlmms)ﬁﬁwﬁmwt%é@ﬁ%ﬁﬁ%ﬁ@ dhth et havsigoand is

the piston. 45 odiunbengamprises cdistaldhusrded pREianAN daid piston rod

prOX|ma threaded ortlon wherein the said distal threaded portion and the

sa.dsm@seﬁﬁmtm%%&%rﬁ@ﬁ%ﬁ%ﬁﬁ%@ﬁ@j‘ﬁ%%@é& hat A Gihis ransterred

prefaries ismhedine atetion tiverapshienignfahinstagdeientiar e,
drive 20sleeve is coupled with the said activation means for longitudinal

travel and relative rotation between the said drive sleeve and the said

In eapt'afatmz raeanginatiadtt: THesterschdnigdefimipoigviceisocbelrigieo rod is
emb ents f instant | ion shall mean a single-dose or multi-dose

of esser(é séft%oseatgrc %gr% 1&/ %lf dose, disposable or re-useable device

In another preferred embodiment of the drive mechanism of instant invention the piston
rod further comprises a distal threaded portion and a proximal threaded portion
wherein the said distal threaded portion and the said proximal threaded portion are

oppoéiteiy disposed.

in a further preferred embodiment of the drive mechanism of instant invention the drive
sleeve is coup'!ed with the said activation means for jongitudinal travel and relative

rotation between the said drive sleeve and the said activation means is allowed.

The term “drug delivery device” according to embodiments of instant invention shalf mean a single-dose

or multi-dose or pre-set dose or pre-defined dose, disposable or re-useable device
designed to.dispense a user selectabie or pre-defined dose of a medicinal product,
preferably multiple pre-defined doses, e.g. insulin, growth hormones, low molecular
weight heparins, and their analogues and/or derivatives efc. Said device may be of any
shape, e.g. compact or pen-type. Dose delivery may be provided through a mechanical
(optionally manual) drive mechanism or electrical drive mechanism or electro-
mecharical mechanism or stored energy drive mechanism, such as a spring, etc. Dose
selection may be provided through a manual mechanism or electro-mechanical

mechanism or electronic mechanism. Additionally, said device may contain
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25 designed to dispense a user selectable or pre-defined dose of a
medicinal product, preferably multiple pre-defined doses, e.g. insulin,
growth hormones, low molecular weight heparins, and their analogues
and/or derivatives etc. Said device may be of any shape, e.g. compact or
pen-type. Dose delivery may be provided through a mechanical (optionally
manual) drive mechanism or electrical drive mechanism or electro- 30
mechanical mechanism or stored eneréy drive mechanism, such as a
spring, etc. Dose selection may be provided through a manual mechanism

or electro-mechanical mechanism or electronic mechanism. Additi
oGRS i O BB S TR ORHE? Ry <P eglicose

e@@p@taesmﬁﬂélog%%u@@?mkﬁiagtfcoﬁmhermmmdzﬁecmmmeedtem
may comprise a needle or may be needle-fre the |

freﬁraé @gﬁﬁﬁget%efﬁég ﬁggﬁ% %la 4 ?88?55‘8%&5 %eeaeﬁ%g %drg zgj Moving neg%é%eed
orer mcshii@dmﬂmﬁmwm sisiettled Impurticokedibdnarantizingg, detviery Sirug delivery
device, Shall.m e?%r%p%@ﬁ@%ﬁé%@ﬁ%@é&aﬁgﬁ@ﬁg mg%‘ﬂ%ﬁo‘?ﬁ Vidiféhie pre-

devit
ﬁtl e pre doses having mechanical and manual dose delivery

de@ﬁf@ﬁdd@@%@lé@ﬂ@l neetharisnk aNfidhIsHEsARRSd Y6HYRRY biple &Rt selection
mé@!ﬂgﬁi’éHQ”@ﬂliéﬁqg'%%@@@oﬁ”&@@ﬁ@@&%ﬁﬁs Q&ﬁﬁ@iﬁbﬁrrﬁm éfgical training
delivery device is of the injector-type, 10The term (%595}% E g};dlng to
SuGihSRAIRIE BraTeEailYi AU SPUEBFSRAEI Rad NG aiarier
housmg ("main housmg "body", "shell") or interior housing ("insert",

‘inner bod{Y haV'nﬂ %E)&W&aedmtm{%@gén&%Q%Q%@agm%gﬁany exterior
(9 %e Sa

aceord
enap e, correct, and comfortable handling of the drug
howstiyeirdeviteosiagly Obidyhetatisnor Usiesly, houstiRi§ireptd.hoorey body")

havﬁ?g %l%e cl[ qﬁ&lg% f0g(q r%%%%g?ﬂ@tﬁo%)ﬁ@f% WOBEsImeampengBls ffe safe,
rug

elivery device , the drive mechanism, cartridge, plun er,

cormgtoﬁrr@@pqumfﬁg}wwaagmr@ Erua ML AR IS AN AYIQlits aifsqhamsm
Us&&'ffye teidrgepREalidheoliousing ﬁi‘ébé@le glﬂd@%@d!l@mu@mtvﬂwwm”the inner
of fubular or non-tubular shape. Usuall é% xterlo% usi é,i{ser}/teg lunger.
?ﬂrfﬁ%&é‘-‘%ﬂ%l%’%ﬁ}’%‘@%é fFaBedBfe OV RTEr ﬁl%é prerHofT PUne
pssﬂdhlﬁbﬁéi wmh&rngftdmpmfsarmedlcmahmma ZDichagsblqaispelusbddinh etc. In

ecific embo |men ofln ]
oo Ny PR AL e M G B RbCheh B e p vl

shapgnd/bistully, stop pmrwdtmmmaémﬁ%%%e ASTRETEAR. ¥ideydaey be
rep@%%%fﬁglgrtﬂcﬁmgﬂg'gé%@ié atiratamidavenligmsehaf Retdis pHy-maaRhEIroduct

interlocking of two or more components of the drive mechanism/drug
mayBy\lspefesfte, e.g. a spline, thread, or meshed teeth connection,
In Ak %%@Mmlmfmtmhmremm@mmmmg '‘trpauladiyl with a

engaged"), 30The term "coup t diments qf in
pswﬁ'f\%rﬂfdﬁ QPW%%&%B% ft’) V\!/)C?g orgrtﬁ%é?é)% ﬁ?p‘grqzaﬂts %{ gial stop

provitiye onretiacaitoalitngraalnery dewce, e.g. using a flange or the like, in
which the degree of freedom of the components with respect to each other

5
The term “engaged” according to embodiments of instant invention shall particularly mean the

interfocking of two or more components of the drive mechanism/drug delivery device,
e;g. a spline, thread, or meshed feeth connecticn, preferably the interlocking of helical

threads of components (“threadedly engaged”).

The term “coupled” according to embodiments of instant invention shall mean the connection of two or
more components of the drive mechanism/drug delivery device, e.g. using a flange or
the like, in which the degree of freedom of the components with respect fo each other
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is limited. In a preferred embodiment one component is permitted to rotate
around one axis with respect to another component and is limited from all
other rotational and/or translational movement with respect to another
component. In a more particular embodiment of instant invention, the drive
sleeve is provided with 5 a flange that is coupled to the activation means
such that relative rotation about the main longitudinal axis of the drug
delivery device is permitted but all othér relative movement is essentially
prevented. The term "drive sleeve" according to embodiments of instant
invention shall mean any essentially 10tubular component of essentially

is Binderloreswafecudreampdimentisiartsarencatipyaied triiatearound one
axdoRaiRksleave, GReireshamodimantihedmnvesiapytis iwteinal andior

engaged with the piston rod. In a more particular empodiment of instant
trafatisen e emoat Hdb /@ eYrbia e Res REIBPEHF with first and second
In Hanees pthicaminiemarainiathelinatdhr eadhitiwebs terd Sifestaisdprovided with
second flanges, having a nut disposed between the fi S
2 TG B D T TORING B <R oo G el 'S alGn, shot the

mastolpmgtydiasproxided dreadprgxitetiléacalefitreinpeandisddeondiratiiar relative
%r%@e@z iatal face of the second flange. 20The term
n

sto mﬁé be SDro[vi e
ma,verﬁan (?S Bria Lo ) ) .
piston rod™accor 0 embodiments of instant invention shall mean a

component adapted to operate through/within the housing’, designed to
Thelians kg axiabreoyerpemd s cughvuritbindbeickiagt delireinrdeuic@san any essentially

preferably from the drive sleeve to the piston, for the purpose, o .

S AT e g R WSS BT SO Foumiy B releasibly

corfiiRle o5 nRe Wevaydidl asisslelrod, prifacatrewbadiacintitepifiiva sieeve is
m, or the like. It may further be of a unitary

stem, a 25 worm gear syst
furt Wﬁ\ﬁ?@gg&dﬁe{ﬁ% é%'ﬁ{s%rgt%cin. The term "piston rod" shall further mean
in samorapmTtntihavimpadoinentapionsientdircemdionsdos-geetciesvmigymavided at a

i fi | il %3 iPessaBpkilletiriheahd Baween th
dlStglrze?é%gr%é" erﬁgtuo%iﬁgﬁt,t %%%%%omlprises at least one, more eenthe

firstopatb aasyreBangesxieANEIAdTEF HtPesach BRbYF e & drshabarsend flanges

andPFFREEE 42 B ORMTERE ObINS RO MERGhaCCRsting Iy insTRel iaiitislopamay be
first' helical thread s located at the digtal end aé1dag. gleql%nd haeli %I tp{,{?%% dona

ProyidRR QR A ArAFEIJRRTPENE SHEHNEALHR0R 132 Whereby s © P

distal face of the second flange.

The term “piston rod” according to embodiments of instant invention shall mean g component adapted
to operate throughiwithin the housing, designed fo translate axial movement

through/within the drug delivery device, preferably from the drive sleeve fo the piston,
for the purpose of discharging/dispensing an injectable product. Said piston rod may
be flexible or not. It may be a simple rod, a lead-screw, a rack and pinion system, a
worm gear system, or the like. It may further be of a unitary or multi-component
construction. The term “piston rod” shall further mean a component having a circular or
hon-circu!ar cross-section. 1t may be made of any suitable material known by a person
skilled in the art.

in a preferred embodiment, the piston rod comprises at least one, more preferably two,
external andfor internal helical threads. In another preferred embodiment of the piston
rod according to instant invention, a first helical thread is focated at the distal end and
a second helical thread is located at the proximal end of the said piston rod, whereby
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the said threads may have the same or, preferably, opposite dispositions..

In another preferred embodiment the piston rod of instant invention

comprises threads having the same leads at the proximal and the distal

end. In yet another preferred embodiment of instant invention the lead of

the second helical 5thread of the piston rod shall be greater than the lead

of the first helical thread. More preferred, the ratio of the leads of the

helical threads of the said first and thegsaid second helical threads is 1:1

to 1:20, even more preferred 1:1 to 1:10, most preferred 1:2. Preferably,

one of the said threads is designed to engage with the drive sleeve.
helOThaHRIS askvatior-misansivaccordirders i sudrE it sispRidans. In another

invention shall mean any com ] ' Rforcamads theving the
Pre B AATB B e A e L raeon s shal
safeRAdsCatpopentrt tadébmaistatai@dwith respect to the housing but is

allowed 10 Mo eqlrg@g!mgmuwg} [esReetodhansing toot drsmtfod delical

i ¥%r%rﬁ2| %rs%s’retg e drive sleeve. In a more preferred.embodim
thrémstarit ESpisienton ﬁﬁ@ib@%ﬁ@ﬁ%mfﬁ%?&ﬁ&ﬁ%ﬁ#’%ﬁfb‘*fﬁ%ﬁ@é‘?gf More

pre?&?r§é9>f alendjoignablestheiuser ienctivitesds dévive said/drsiatseihe said

preferred embodiment of instant invention t ivati asds orrod
saWiH@@Wi?ﬁ‘“&%ﬁ&"gJﬂa‘t@g eé’l?&wn%ﬁ{egt(f)s%?%g 2%25? a%eggg reene

1-20peeraimedisRmEMte2Eiti e teats i aishionedtir s araR A8 thechiumy s Ve
embodiments of instant invention shall preferably mean any markings,
symbols, numerals, etc., e.g. printed on the external surface of a

Thegempasizatof therddwee;dog bxembptintbridei/es sladveaioars it sifateycomponent
8 dose dig) slesye B8 aclivalien magans, ardheilikesiperterabiyithably the term

desjgied {0 means, for indicating to the usey whg%tﬁhgpo%\é%gﬁr;%ﬁgﬁ%%%d o the

“activsitianethaprisdrskath Bia T FARREIEDS itk . _
hotl958 ghmedigamantdasdecnsstiveredy Thich" propacialectie bpuséradeideansmit

or & component of embodiments of the devi m' SRFRNICH instant
forgg finfetiaway onNRdiiche esﬁﬁa'e%dgoﬁﬁreégg\%ce. 30% "distal_end'i'ns

inveBa deyisethtcrompaneris airemtediighterer HEaRsACY dhaiRfrdRal end to
cnaP€, §nd, which is (lOSESHQ HiGHSANPE SR et Gmbodiment of instant

s is provided with a contact surface to ailow the user to

invention the activation mean
dispense a selected dose of medicament.

‘The term “graphical status indicator” according 1o embodiments of instant invention shall preferably

mean any markings, symbols, numerals, efc., e.g. printed on the external surface of a

component of the device, for examp'ie the drive sleeve or an odometer or a dose dial
sleeve or an activation means, or the like, preferably the activation means, for
indicating to the user when the device has been activated andfor is in operation and/or

direction of operation and/or a dose of medicament has been delivered.

The “proximal end” of the device or a component of embodiments of the device

shall mean the end, which is furthest away from the dispensing end of the device.

The “distal end” of the device or a component of embodiments of the device shall

mean the end, which is closest to the dispensing end of the device.
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7 Embodiments of instant invention provides an assembly for use in a

drug delivery device comprising the drive mechanism according to instant

invention. Embodiments of the present invention provides a drug

delivery device comprising 5the drive mechanism or the assembly

according to instant invention. Embodiments of the present invention

provides a method of assembling a drug delivery device comprising the

step of providing a drive mechanism of an assembly according to instant

‘invention. 10 Embodiments of instant invention is the use of a drug delivery

device according to instant invention for dispensing a medicinal product
Emptefierably dispetmsihdgragptimmprsitizalbiomssrmbly (8 usslitichdrug delivery
e R RS0 1o COMRISIOG BN AR e CRIROVASSIRSIRA R, he group

consistihg of‘fnsulin, growth hormone, low I5molecular weight heparin,

their analogues and their derivatives. Brief Description of the Drawings:
EmPAthauhanyrimiialiencthedoskprinrenties wilkheyexplaingdigeatenprising

detail below in 20 connection with a pre,ferred_embodimen% and with

[

the (iepemesnBisE dallmGSIRTMICACRIGING 10 SHAaIL £¢etidMal view of an

embodiment of the drug delivery device in accordance with the present

Em%‘vg i%@%{)‘g@ {Hétpg%‘%wgﬁ@é%tf&%sBl%@idﬂg%%%%"\@’ %mﬁﬁ\e@ﬁﬁmg

an embodimen e drug delivery device in 25accordance with t

delipergedeiiventiomriaisgctiel, Hiep dosesaidogitRnd BigureesneHuWE £ an

ass%%gg&néaclc\:{j)%\frﬁ %niﬁﬁgﬂpmﬁﬂtﬁ%t.he drug delivery device in

accordance wi e present invention in a third, final dose dispensed,
position. Detailed Description of the Embodiment: 30 WO

EmBO0sHRERE6T ReHFRA08A RO AB Buse of a drug delivery device according to

instant invention for dispensing 2 medicinal product preferably dispensing a

pharmaceutical formulation ('e-g‘ solution, suspension efc.) comprising an active

compound selected from the group' consisting of insulin, growth hormone, low

molecular weight heparin, their analogues and their deﬁvatfvgs.

Brief Description of the Drawings:

Without any fimitation, the inétant 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 an 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 an embodiment of the drug delivery device in
acéordance with the present invention in a second, first dose set, position;
Figure 3; shows a sectional view of an embodiment of the drug delivery device in
accordance with the present invention in a third, final dose dispensed, position.

Detailed Description of the Embodiment:

Referring first to Figures 1 to 2, there is shown a drug delivery device in accordance

with the present invention.
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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

p)gz(aq%g;%g,,any suitable means known 5to the person skillggifdha@itodths
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 medicifial product may be dispensed is
provided in the cartridge retaining part (2). A piston (5) is retained in the
proximal 10end of the cartridge (4). A removable cap (not shown) is
releasably retained over the distal end of the cartridge retaining part (2).

The H}@gf%@ﬂv@f@l%@@%&;@f@@wﬁl‘a}ii@@ﬁ.@jm@wgﬁmy;@@e@ Qeynarei a main
window apertures rough whijch the position of the pjston (5) withj

mﬁ?ﬁ@ﬁﬁ@ﬁﬁ??@g‘@(ﬁf@a# 8 WZWW!'%‘ 8?5% SR eergéaﬁﬂi(ﬁ]éeg raéqa@l?nagnd the

distapasid Dfihtheilndteatente i) eobment, isdroyibdniithaa distallaihice akeahs known
region (6) igned, for the attach s!;'ﬁilgl . I (gﬂl&%( NQ i i

to ihs?h Wﬁé?o%ﬁ%et%emmté&c%ﬁgﬁ? ﬁoegﬂéﬁl %lig%{éeagse roﬂ‘?ﬁ%@%%ﬁ&%dge é)%’g]ammg

part (A it setrated witiho dhe eittahensafiifousifyhsasi(e) feBrctided with a
threaded circular opening (8). In the illustrated embodiment the threaded
circular opening (8) comprises a series of part threads rather than

A cag%iﬁiﬁﬁe{@ frany m%w%v gigoses of a medicinal product may%e dispensed

is provided in the cartridge retaining part (2). A piston (5) is refained in the proximal

end of the cartridge (4).

A removable cap (not shown) is releasably retained over the distal end of the cartridge
retaining part (2). The removable cap {not shown} is optionally provided with one or
more window apertures (42) through which the position of the piston (5) within the

cartridge (4) can be viewed.

The distal end of the cartridge retaining part (2) in the illustrated embodiment, is
provided with a distal threaded region (6) designed for the attachment of a suitable
needle assembly (not shown) to enable medicament to be dispensed from the

cartridge (4).

in the illustrated embodiment, the main housing part (3) is provided with a threaded
circular opening (8). In the illustrated embodiment the threaded circular opening (8)
comprises a series of part threads rather than a complete thread. Alternatively, the
threaded circular opening (8) could be formed on a separate component that can be

secured against axial and/or rotational movement with respect to the main housing part

(3).

The main housing part (3) is further provided with an internal housing (7). The internal
housing (7) is secured against rotational and/or axial movement with respect to the
main housing part (3). Additionally, the internal housing (7) has a plurality of
longitudinally extending guide slots (not shown). A track (30) is formed between the
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25 threaded circular opening (8) could be formed on a separate
component that can be secured against axial and/or rotational movement
with respect to the main housing part (3)- The main housing part (3) is

V[]LH%% E§¥17ded with an internal housing (7). The internal 30 HQuUsiRgfdos7s

IS secured against rotational and/or axial movement with respect to the
main housing part (3). Additionally, the internal housing (7) has a plurality
of longitudinally extending guide slots¥not shown). A track (30) is formed
between the WO 2008/058667PCT1EP2007/009675 9 internal housing
(7) and the main housing part (3). In the illustrated embodiment, the tr

mtez(@@) RGO aMb e THERNSHIePaRd 3 n#féé%é#’ﬁ%ﬁﬁaé%ﬁmhadmem the
traclongitydinsibistEhehelicakihrgadpesiomeniendsfer endifidhrofsitiomneiending
the lin rtion li he ends fthe h lical thread ocreate
'O“Qggﬁﬂﬁ%@’u%&ﬁ \ﬁ?:f t[g 3ls a ené) of? P(ri?ear por’t“gr?[t'l)i} {heatrack ﬁthe linear
portjprovidies! ivitheadie tsnthfe dteliea(3tycaptimtdly, theintienal boudimgy?)track. The
distél‘%}éé’ {ASRAGH am&%ﬁ”@ﬁ'ﬁ@’@rﬁ&% 'Sg@'ﬂ?&%ﬁ'é@ QWM&EJQF%e (a1).

integra Iy with the ousing part (3). A first thread (9) is formed at the

Optigraty erfbcofitirprbtbAueag10)) TREYpREOH#68RITNG AbesTgkrRlyalfe internal

houﬁ'zﬁ@”d?L RIasSSesiinnd TheditsktireatOrefihepisienyed (30) extends
through and is threadedly engaged with the threaded circular opening (8)

of the main housing part (3). A pressure foot (11) is located at the distal
A fi rehtﬂxm‘ddﬁ@g)i&tmmmﬁ(éo&é' Hefdesslid foetr(ibriswisiidsedhe pbtudrttted (10) is

of gBB%%a’P @é’{ #?888'%@&%[&%) ﬁn%eﬁ%@(ir(\%r o ﬂfé} %éO%%%W 10 extends

proxim Ien e piston rod e second 15threa
e main

th roagmqgis'@othr@ad(qcﬁy isnagadtidiidhedhis aseteticsian enrilies @rﬂ&

houShipdraek (R0pfeseed #a,%ww;m%aa&%ma{ huigiag(@hanst the pigion rod (10).
housing part (3). The first thread (9) and the Sﬁ?ﬁigd thread %’jz of t

The;ﬂ%ﬁ‘#‘&o‘?ﬂ?ﬁf Feippsosmes masddhe o Qhehls” second

thread@up Jhe pisten mdi(é@)oﬂ’m&adﬁvﬁ Slé%)@%@nsmi 61@¢nmallxémluidhe$econd
on. A first thr 3 [ I

e TR D R A L A B 140 oo o

the méc\@@mrma‘dﬁamaw@(wmmj hangﬁéqa@) and Wedtsind g part (3).

extending 25 flange (34) are formed on the drive sleeve (14). A second

thread (33) is formed on an external surface of the drive sleeve (1 é)
The fisth daieate( st PddibnySesrebigERsh §E {38) BRI Bethb! Ay oppositely
dispextending flange (34). A third radially extending flange (37) is formed

proximally of the second radially extending flange (34). A radially

extending pawl feature (39) is formed on the drive sleeve (14) distally of
A difne $lzaveadiatlyextends about the piston rod (10). The drive sleeve (14) is of a

generally cylindrical cross-section. A first thread (32) is formed on an internal surface
of the drive sleeve (14). A flexible lug (36) is formed at the distal end of the drive
sleeve (14). A first radially extending flange (35) and a second radially extending
flange (34) are formed on the drive sieeve (14). A second thread (33) is formed on an
external surface of the drive sleeve (14) between the first radially extending flange (35)
and the second radially extending flange {34). A third radially extending flange (37) is
formed proximally of the second radially extending flange (34). A radiaily extending
pawl feature (39) is formed on the drive sleeve (14) distally of the third radially
extending flange (37). A bearing face (38) is formed at the proximai end of the drive

sleeve {14).
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30extending flange (37). A bearing face (38) is formed at the proximal end
of the drive sleeve (14). WO 2008/058667PCT/EP2007/009675 10 The
first thread (32) of the drive sleeve (14) is engaged with the second thread

(152 of the iston rod (10). The flexible lug (36) of the d”}é%ﬁﬁ%%ﬂgﬂbs
IS eS|gne to engage with the track (30) 5 formed between the main

housing part (3) and the internal housing (7). A nut (43) is located
between the drive sleeve (14) and thé&{internal housing (7), disposed
between the first flange (35) and the second flange (34). In the illustrated
embodiment the nut (43) is a half-nut. This assists in the assembly of the
The fesicarepiie(10) mit@a) vassigrivrel i b raggasa it &&Wé%%‘gaeﬁ (12} of
the [yagggmgég d thread (33) of the drive sleeve (14). The outer surface of
the nut (43) and an internal surface of the internal housing (7) are keyed
together by splines (not shown) to prevent relative rotation between the

The Aek©id) 185416 dnteenathe using ¢7)1 wihiealiawind e kxiyede nvitudheatrack (30)
vement t erebetvv en..15 Th tivation rlp surface
form?f%?%ﬁhegrhkbﬁéﬁélﬂg PACL L5, @tcﬁ%ﬁog]h%t é%\%%?i ormed on
an internal cylindrical surface of the activation means (16). Radial inwardly

A nlY %@5}'”& [slepionmeans @Q) am formedon the QHHV%@ﬂr{ﬂﬁ‘ﬂ@B K8king (7),

designed to abut the distal face of the thir é égz (% rated
dlspge%qbé@eﬂ@@} e lirefitipaeg iR iags (het %ﬁ%%\ﬁg E?Sr i‘ﬂe Hllustrate
embezﬁﬁl«r@ﬁi mffaeﬁ(@faghg L N0 mam@ﬁ}: 'ﬁpfsts]@ms@mgsj(nbt!ﬁ]dwm}:e The

are located within O'[S not of the,l
nut G SR A S B AIE (reagaal B AAE U (bload (52)
of thehdrive) ¥ ¢hre (ﬁté}nﬁh@ouﬁngt@ﬁﬁd@fﬂféﬂh@@x&é&i @m@)@emuﬁ@maléﬂéﬁce of the
mternaqv%u%m%o Q}Fea%t'}(@'ggg %E@ﬂ%@g%vgﬁhr@é%%ﬁ taHBRMaln PELANG relative
). In‘the fllustrate

embodiment th ide lu sinot shown) alsq

rotafinavbatvesttichal Rbvédkardr the IR ib)\“élﬁﬁv@“fb“ﬂﬁ‘é? relative
long RAIMAHSEHRAHT rebetween.

The activation means {16) has a grip surface (18) and a dispensing face (19). A ratchet
tooth {(not shown) is formed on an internal cylindrical surface of the activation means
(16). Radial inwardly projecting retention means (40} are formed on the activation

means {16) and are designed to abut the distal face of the third flange (37) of drive

sleeve (14).

A plurality of guide lugs (not shown) are formed on an external surface of the activation
means (16). The guide lugs {not shown) are located within the guide slots (not shown)
of the internal housing {7). The interaction of the guide lugs (not shown) with the guide
slots (not shown) of the internal housing (7) define the extent of permissibie axial
movement of the activation means (18) with respect to the main housing part (3). In the
illustrated embodiment the guide lugs {not shown) also prevent rotational movement of

the activation means (18) relative to the main housing part (3).

A bearing point (41) is formed on an internal proximal surface of the activation means

(16) and is disposed to abut the bearing face (38} of the drive sleeve (14).
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WO 2008/058667PCT/EP2007/009675 11 To increase intuitiveness of the
operation of the device, the main housing part (3) may optionally be
provided with a window aperture (42) through which optional graphical
status indicators, provided on the activation means (16), can he vi _
YEOPEFARDH Of the drug delivery device in accordance with tﬁé%g?gg%é}%} 9675
invention will now be described. To set a dose a user grips the grip
surface (18) of the activation means 46). The user then pulls the
activation means (16) in a proximal direction away from the main
10housing part (3). As the activation means (16) moves in the proximal

To idivectiernthigdrivesslebtre (Apdistals ohibesttiichd i draitahansigrasy (3) may
.virtye of the | ) epveRt i Quekthe getivatigiphical

Omwrﬂégisg?llé%a%ﬁ%?ﬁrg flange (3 %ﬁ“ﬁﬁ%‘?ﬁ%@%ﬁ 15,(14)@Aﬁéthe§ piea

statyfekibiedingsIBPETEe enileeacivaion asns (He aBmaedaired31) of the

track (30), the drive sleeve (14) is caused to rotate along the helical
portion of the track (30). As the lead of the track | is essentially equal .
Opefgting RdhcofHe ﬂ?i‘e'ﬂwe%%%%%fb?ﬁ‘%&f AUE %I %(egm’)r%%e % TR il now

he second

he dkwesic(l?2) of the piston rod (10), the piston rod (10) is not moved with
respect to the main housing part (3). 20 The proximal travel of the
activation means (16) is limited by the guide slots of the internal housin

To s(@t)aetﬁstaaﬁoeeebgé@@@mi@f@‘pt@lﬁf@:mféﬁh%éi’tﬁd?%@ﬁ@ﬂd&!e&@ﬁié?ﬁéﬁ’he user
tenulaGk 30110440 ene-pfthe spvel ST shamstvatiermeaanssl6irdhe the main

pawl feature (39) of the drive sleeve (14) engages with the ratchet tooth
hougiggt BREWH) of the 25 activation means (16). As indicated in Figure 2, by
this action the drive sleeve (14) is displaced a distance equal to one lead

f the first thread (3 the drive sleeve (14).i imal directl ;
s e AR el vl (107 CTrp B eyl dreoti 8 Alfettiove () i
alsodviveeidevibg I ppivsitiviitpdisgabingitive @itdhet WripcEphBehMpRitithe retaining

meaﬂsﬁ?ﬂ%@@h@%ﬂ&ﬁwg}% and\ariaieenhackdsgbednesimiadiaaiesieeve

dose has 30 been set. Additionally, visual feedback re ar%[%? fth
(14)d6§é@ﬂﬂa@biﬁay%ﬁ@@meoaﬁwaié%e@%%wsiﬁiﬂa?ﬁ%ﬁ%@ﬁ% f%ﬁ?‘“o e
tracP{QUidesbanilReshssation merns ¢t vhith sand éhvidwitchtrorigh ahthe frack
(30)28%%%%%%%%%%%%3%%2 Ig%geen@a%rf] g{?ﬁjasi”%g t%%r}e(g’a'owge first thread (32)
of the drive sleeve (14) and the second thread (12) of the piston rod (10}, the piston

rod (10) is not moved with respect to the main housing part (3).

The proximal travel of the activation means (16) is limited by the guide slots of the
internal housing (7) a distance corresponding to one thread lead of the helical portion
of the track (30). At the end of the travel of the activation means (16), the pawl feature
(39) of the drive sleeve (14) engages with the ratchet tooth (not shown) of the
activation means (16). As indicated in Figure 2, by this action the drive sleeve (14} is
displaced a distance equal to one lead of the first thread (32) of the drive sleeve (14} in
the proxirﬁal direction relative to the piston rod (10). The action of the paw! feature (38}
of the drive sleeve (14) positively engaging the ratchet tooth of the activation means
(16) creates an audible and tactiie 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 activation means (16}, which

can be viewed through an optional window aperture (42} in the main housing part (3).
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12 When the dose has been set, the user may then dispense this dose by
depressing the dispensing face (19) of the activation means (16). By this
action the drive sleeve (14) is moved axially in the distal direction relative

VL% gagomggﬁousing part (3) by virtue of the 5 interaction befwee,HiSsiss75
earing point (41) of the activation means (16) and the bearing face (38)

of the drive sleeve (14). As the pawl feature (39) of the drive sleeve (14) is
engaged with the ratchet tooth of thel&ctivation means (16), the drive
sleeve (14) is prevented from rotating along the helical portion of the track
(30) and thus the flexible lug (36) of the drive sleeve (14) moves distally
along the linear portion of the track (30). 10 As the second thread (12) of

wnéﬁ%%{&&rﬂaé%&bf @%@@b%@ngg@emwmmﬂwwmwy aisvessing the
. drive sleeve (14), the piston rod (10) is caus rotate with r :
DR A 13 L 39 B O ROSC b e AR e e ) i
moveistatigikention Astielpitionrazl{10) tothrsnaie firssihgaear( 6 )dntvitue of the
. iston rod (10) rotates within t ' . ' f iBear
B SRR LI E o ot o s e
facediB8gtirtiveitirespirate (HémAntheusig ) (391198 thedriygigiecve (14) s
engéﬁQéﬂ%ﬁﬂh@, %%(%Q%ﬁ%l%%im sm@ﬁwgq G%Oﬂ’(élﬁr@bﬁaévi (14) is
agains € piston 0) e cartriage causl 0 meqgicam .
orovEeia0 HEeRSERhAIERH (1S AR ISRLE, TR ARkAr AALE e o el
lug (B6l\AtiRG aRanSda {3 dimiteddsyibmiuidergdtsdinter intetinal didbsitigek (30).
7). Audible and e feedbac ingli hat the.: ;
A SRl B L) I et Al ISR ) (AR hain, e fre!
thresle(R) (T4hevilnthelRE detén). fhwmietea1 sk (h) iaery3ey. iRdalaghali respect

to thiHa! %%ﬁ@ﬁ@éﬁﬁ?@ieg grss.disaensing ma esiapadisie iedicaled i distal
a graphical status indicator, provided on the ac%}slatlon g}ea{ﬁ (16), which

dire i be i d0fe PRSP K SpBHPAEBW R RLFEL8) i rREn rod (10)
rotalRRUSIRIP 8L (Brc3Ewidhenidosesmay (8 deliveredsds hegusired pgtt¢3 causing
pre-determi maximum number Qf doses. Figure. S .
the BB o100 P O, FANGON Jre, et GG SE IR LE o the main
housingpart ¢3 loses has been delivered. In this condition the nut (43) WO
2008/058667PCT/EP2007/009675 13 has fully traversed the second

thread (33) of the drive sleeve (14) to abut the distal face of the ?eco (%]
The fifipige 788) BTavReRiOSIks BTN RAHS LGRS hETTTEAS) ‘b‘?&\&: tdo bear

agaif¥ihel PREGRSNCIENE iR 6 slaeyml4) dusepotverifigement to be
~ further doses from bein select&d.
dispensed through the attachied needle.

The distal travel of the activation means {16) is limited by the guide slots of the intemal
housing (7). Audible and tactile feedback to indicate that the dose has been dispensed
is provided by the interaction of the flexible lug (36) of the drive sleeve (14) with the
detent feature (31) of the track (30). Additionally, visual feedback regarding dose
dispensing may optionally be indicated by a graphical status indicator, provided on the
activation means (16), which can be viewed through an optional window aperiure (42)

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 nut (43)



WO 20081058667PCT1EP20071009675 14 CLAIMS 1.A drive
mechanism for use in a drug delivery device is provided comprising: a
housing having a helical thread, preferably an internal helical thread; 5an
activation means that is non-rotatable with respect to the saj jyﬁ%' ;
rLYEERE engaged with the said housing; a piston rod cglzlrgprlsinglﬂgm Fzs
distal threaded portion and a proximal threaded portion characterized in
that, a) the distal threaded portion of tBe said piston rod is threadedly
engaged with the 10said housing; b) the proximal threaded portion of the
said piston rod is threadedly engaged with the drive sleeve; such that, ¢ .
has Wuigriteszid Absverisneh s olsobraaraNg wisPrespkbt 18 ARsLig distal
face IONPRSING dhe saidAriverslsevrraiiieswithd esngciiaihecsidiagtivationut (43)
means and moves proximally with respect to the said{u usin ;f%) Wh%n
prove s AR VR A TR FIBGES iy UN(h PB4 IHE Sh Aol

doses from being selected.

8 further



the said drive sleeve moves distally with respect to the said housing and is
prevented from rotating with respect to the said housing and the said
piston rod 20is caused to rotate with respect to the said housing so that a
force is transferred in the longitudinal direction to the distal end of the drug
deliveryosdessice. 2.A drive mechanism according to claim 1, wiietireeneoss7s
said piston rod is of essentially circular cross-section. 25 3.A drive
mechanism according to claim 1 or claim 2, wherein the said piston rod
further comprises a distal threaded pgr‘{‘ion and a proximal threaded
portion wherein the said distal threaded portion and the said proximal
threaded portion are oppositely disposed. 4. A drive mechanism

CLA] rding to any of the above claims, wherein the said drive sleeve is
coupled with the said activation means for longitudinal travel and relative

rotation between t id drive sl i tivat] ISsina:
1. MR YRR SERE AR daiL0 IR e sing

a hairbiegrheshanishelicebidmaad.ipraffjatiziaimaternpbhelica Biggdelivery
an S8Viseromprisingdhe deve-sachanisim asuielineddnaniohelaing 1 to 4

or the assembly of claim 5. The drug delivery device according to claim 6,
a driygislerys PREEERIEWEVIEE S§I9RGHIF delivery device according to any
a plisiaind terfpMdnich is distinjestoadepepddidceand a proximal threaded portion

characterized in that,

a) the distal threaded portion of the said piston rod is threadedly engaged with the
sald housing;

b) the proximal threaded portion of the said piston rod is threadedly engaged with
the drive sleeve;

such that,
C} when the said activation means moves proximally with respect to the said

housing the said drive sleeve rotates with respect to the said activation means
and moves proximally with respect to the said housing;

d) when the said activation means moves distally with respect to the said housing
the said drive sleeve moves distally with respect to the said housing and is
prevented from rotating with respect to the said housing and the said piston rod
is caused to rotate with respect to the said housing so that a force is fransferred

in the longitudinal direction to the distal end of the drug delivery device.

2. A drive mechanism according to claim 1, wherein the said piston rod is of

essentially circular cross-section.

3. A drive mechanism according to claim 1 or claim 2, wherein the said piston rod
further comprises a distal threaded portion and a proximal threaded portion wherein
the said distal threaded portion and the said proximal threaded portion are oppositely

disposed.



9. The drug delivery device according to any of claim 6 to 8, which
comprises a needle. 10. The drug delivery device according to any of
claim 6 to 8, which is a needle-free device. 11. The drug delivery device
according to any of claims 6 to 10, wherein the device is a pre-set dose
device to dispense a pre-defined dose of a medicinal product. 12. The
use of a drug delivery device as definéd in any of claims 6 to 10 for
dispensing a medicinal product. 13. The use of a drug delivery device

@pcorqmgr?Qe%%é‘r%smra%ic?&gﬂ%@(? a%:gg)ﬂﬁgaa%%%gcglafr%%myvﬁléi“%ﬂw t‘n? said drive
an active compound selected from the group consisting o

comprisin _ Ip C .
ﬁ%ﬁﬁ%,@r RHteAOMTbARS ISHARARETIIAR et FEpRnATtqEIRlaRaIGh 788, relative
gigtigiehehnintieesidldivesie avethod (bf Arhativlioingnerassentibling.a
drug delivery device, comprising the step of providing a drive mechanism

8s definadiaamofotlai@snldahOtan 458y &eingdir dald Pechanism

as defined in any of claims 1 o 4.

8. A drug delivery device comprising the drive mechanism as defined in any of
claims 1 to 4 or the assembly of claim 5.

7. The drug delivery device according to claim 6, which is a pen-type device.

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

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

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

11. The drug delivery device according to any of claims 6 to 10, wherein the device is
a pre-set dose device to dispense a pre-defined dose of a medicinal product.

12. The use of a drug delivery device as defined in any of claims 6 to 10 for
dispensing a medicinal product.

13. The use of a drug delivery device according to claim 12 for dispensing a
pharmaceutical formulation comprising an active compound selected from the group
consisting of insulin, growth hormone, low molecular weight heparin, their an\aiogues,
and their derivatives.

14. The method of manufacturing or assembling a drug delivery device, comprising
the step of providing a drive mechanism as defined in any of claims 1 to 4 or an
assembly as defined in claim 5.



