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DOSI NG AND DRI VE MECHANI SM FOR DRUG DELI VERY DEVI CE
The technical field of the invention The present
WO posnsseen rel ates to drive mechani sns suit abl BCT/@P200%€09673

in drug delivery devices, in particular pen-type

i njectors, wherein a nunber of pre-set doses of

nmedi ci nal product can be adm nistered. In particular,

the present invention relates to such drug delivery

devi ces where a user mmy activate the drug delivery

device. Description of related art Such drug delivery

devi cespdsan® AHpPHRIVAL MEURANIE EOR ®REG ITELIWERYODEVIfoBr mal

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

an accurate and predefi ned dose of a nedicina

product, such as heparin or insulin. I'n particular,
The t@d.’-ﬁfbéi%ld:@ﬁm@ﬂﬁ@eﬁtm i cati on where nedi ci nal product

Is adm nistered on an irregular basis over a shortterm

or long-term period. These circunstances set a nunber

of requirenments for dr del i devi this. :
The s e iRaY et dilte; BiabEnbme suader oike ugrug delivery
devic&aS tfari&fal rpérﬁwé Hjetloes, ”WHePéihab' Alnfert Bff praldet: doses of

understandlng by user of its operation and the

medicirali predyciog¢an e a@r@mla;t@ﬁediokg\ep@mcn@m thenprasenbdrveention relates to
such igig ddileRricys ieYe Alia MRALASAIE 107 BTG AbMRy v

shoul d be cheap to manufacture and easy to dispose of
(preferably being suitable for recycling). To neet
DeSCftﬂi@@éDfrrélﬁ!iW 8ffents the nunber of parts required to
assenbl e the device and the nunber of material types
the device is made fromneed to be kept to a m ni mum

Such deey dutioeat devideschale) applivatitey wbese Persows lwithHdMTormal medical
wthin the nedical field, US 6,048, 336 di scl oses an

trainingyjicst |Rﬂ‘i‘ea§/|'&%e%@ré¢'ﬁ‘"ﬁsﬁﬂea%eﬂ%'f@§ aed peagiefingd) dose of a
medlc?gi'?a;(ﬁc&ﬁ? aeh NhS RS H Sb&ﬁ{s%‘ﬁheqaoé @lﬂasr Ay cdh ewces have

e 'dosing ele cet been se
applicatiomv\d\errerlbedlcmal pt:ddl.ﬁml |Siadai|m|$teamaxbnfammddmar basis over a short-
mai nder of the penbase until a stop is reached. A
term Qig%%gl%m&ip%% sed by the end menber being axially
driven towards the pen base in turn driving an
i nternal plunger-engagi ng nenber.
These circumstances set a number of requirements for drug delivery devices of this

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

number of material types the device is made from need to be kept to a minimum.
User operated drug delivery devices are well known within the medical field.
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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Wil st this device provides a useful enbodi nent for
adm ni stering a pre-set dose the intuitiveness of
W@ ea0Biopsg6Rn pre- set dose renmmi ns unsol ved as t WeCHEP100TI809673
need to be performed to armthe device. WD 2004/ 078239
A 1 teaches a drug delivery device having a clutch
nmeans | ocated between the doze dial sleeve and the
drive sleeve and in which when the dose dial sleeve
and the drive sleeve are coupled, both are allowed to
;| | tat h
base [l St [% rSAGREA sbsbLR 3HEhSEY B30I PgmBes eing axally

dnvenr wvedrde nthef péhebwlwsm diran dﬁbmgvanvmtdmaleplwtger{emgegmg member.
ousing is al]owed, whilst rotatign of the drive
Wh"Sts“’@fe@@V'\%?tﬂfoy'é’%e%tUS?B”telﬁ'@ PTG fof §dwm'8'§|r'nsv@@re -set dose the

mtmtl\);g(?)w%{sggciff gé(l*lgé} Cé;‘b?(g-@%’i‘tdo%%er L dﬂé'l}ffsho%}ﬁ‘é@ o %H:(?N&e‘?\eed to be

trans ngi t udi na
perforehigdetot aramtendéviee pr oxi mal end of the drug delivery
device. In WO 2003/020347 A2 a nedi cation di spensing
apparatus is divul ged having an axiaIIy novi ng

t L b.
WO 22@3}‘5#8@'39 JW tehehéd!'a g tggaélbo oIR/I cgee}ﬁbﬁ% é"é‘XutEH rﬁ@éns located

ose and pus ed I nt IS en e the se
betwedosthe desd dipl sledve ahd dherdrivie 9heehe aamimbmhlah‘ V\mleontj;re dose dial

o sel ectivel a t|o
slecvaaniene civerEeNs ot heaes. befipie didtead i iStlR RitBlmapect to the
housiﬁ%@hd%rﬂfﬂeﬂbé@&ﬁﬂ@l‘eé%%‘P\@C’thé'd?&eté?eé@hﬁwae -coupled, rotation of
vention wthout having a clutch el enent provides a
the dossl diabbleeveotith caspeat te themhpusingds atlowedpwhilstiretation of the drive
erein. reduced,force i s needed, to actuat
sleevq BN fEshEnh ehe Pae e S4EH AUoBACyrERESY AR LAY the drive
sleevé‘ |§"a‘-flbWédr 88 that defbreedisbirahsret@at in MYenbh@ifudifall iedtion to the
drive nmechani smaccording to instant invention

proxnnﬂalrendecbftbecwug@l@hva@ deMiegrt age of intuitive and easy
to use dose setting. Description of the invention
According to a first aspect of the present invention,

In W@ 2003/620B£N AR AMrhédicatich idisperding apphratasyisdeévuked having an
conpri sing:a housing having a prOX|naI and di stal end;

axially moving actuator that is pulled out of the device body to set a dose and pushed

into the body to dispense the set dose, having a clutch element with a number of

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

member.

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

intuitive and easy to use dose setting.
Description of the invention

According to a first aspect of the present invention, a drive mechanism for use in a

drug delivery device comprising:
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a non-rotatable drive sleeve; a piston rod engaged

wth the said drive sleeve optionally by engagenent
worr@sdsseehar acteri zed in that, a) when the sai BCOEP2087/009673

sl eeve noves proximaily with respect to the said

housi ng the said piston rod does not nove with respect

to the said housing; b) when3the said drive sl eeve

noves distally the said piston rod rotates with

respect to the said housing so that a force is

ahoutshgrrﬁewg sq)rbﬁnﬁa%rﬂdomsfaﬁ BAynal direction to the
di Stal end of the said drug delivery device. In a

a nongptstableddtivensleeveient of the drive nechani sm of instant

2 pistp S ShgRoed R hdl Sl iy R AR S ralEhY efelaBiar) heans:

Chara@@g@gg(ﬂnméth the said housing and an "engagenent
nmeans” |ocated at the proximal end of the said piston

a) rwhendhersaid gsinbl sleevr mpvasnproximalhe withi espect éo the said housing

0Bl olitaf %54, 888n P /e Hisk ResheoLE st oyl o

b) tWReRi the0BaitOdri¢ONsIEEVS rﬁbvé’é‘@jlﬁél hé §é|@xbi§k&1 rod rotates with
regions. In a further preferred odi ment of

diespectrie i sai diousing set thah\ﬁemrpenISt hen%fﬁgr@glerreme longitudinal
f t |
raektcBraltE ol A S PR oG Bl e, v cor

according to instant invention shall nmean a

si ngl e-dose or nulti-dose or pre-set dose or
In a pﬁf@fr@éif embadimert offthepdrive mechanisay ¢f degipet wentien the said drive

mech%@éfépgﬁﬁ\g?l g'asrb‘?ﬁ r%dué&'hpﬁglngcéa&i%ﬁl/Q%ﬁd{%&dégh%ﬂdthmadedly

i Ci na roduct fera
engagmdewdbftheesialdmm@agd amSengayenggrtwinkeahs' fovagsd alt aMe proximal

ecyl ar we } arins, and their apal ogues and/ or
end Oﬂ@ﬁ sAad PIREQN g?% orgglepsably eROIAGMeR t@fthgﬁelcgﬁap%sle@vg
conpact or pen-type. Dose delivery may be provided
t hrough a nechanical (optionally manual) drive
In anmhehalreﬁarreﬂ eeﬁtmxiimenhlofdthevelrinecdmanham\sm of| iestand invention the

rrech ni cal han or, stored ner driv chanj sm
engageinRgy éEe%n%gﬁ ls{nuod sansists EERE B MRk ff?e*"tﬁ%eg'&@a-
t hrough a manual rrechanl smor el ectro- rrechanl cal

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

engagement means of the piston rod consists of a unidirectional rotational coupling.

The term “drug delivery device” according to instant invention shall 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 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-
mechanical 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

components designed to monitor physiological properties such as blood glucose
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mechani sm or el ectronic nmechanism Additionally, said
devi ce may contai n conponents designed to nonitor
w@bysiosdeeyi cal properties such as bl ood gl ucosetEER1087/009673

etc. Furthernore, the said device nay conprise a

needl e or may be needlefree. In addition, the said

device may conprise a fixed oeedle or a repl aceabl e

needl e or a noving needl e or a shielded noving needl e.

In particular, the term’ drug del i very device" shal

' b

ovels R TR T, SRy e 1oy REMPIRTaNRAdE or may be needle
free. Iaraﬂidiﬁmuahe dagkdedcemay campridesefised @eedtenor a replaceable needle

or a NG ESRlH AR SRIfEA MOYIEE es Pesdus%ﬁglaﬁﬁftéﬁﬂgrm “drug delivery
devicd ' $HAABAY a Bﬁﬁoﬁéb@ rﬂfédl %Ea)ée&'gJ\é'nct?g rI]Cé PF‘owdln multlple pre-

I njector-type e term "housin At
defineiddndeses dmadhgl inephahieabzng mmuaingowtdﬂlivery hmdmdmg;e selection

mechegrl\li%gﬂm 3 n%@élgrt%g¥ r) Uﬁ%gqynae%‘sqqra Yvﬂé ?Hg:al training
such ésoyémélqs nEYefbRbIE $he dpdy aemﬁérgbje@.deh@ o?@fﬁémjé@tbr %e

and confortable handl i ng of e drug delivery device
or any of its nmechanism Usually, it is designed to

The telft “Fausipd aREEHER to B EindPaicH sPRY 78 rafab8n any exterior
housu(gi‘égnamt Reusihig e“beRNardHanT) @ﬁﬁhfér@lqaoﬁlwqqhserl@" S“ir@riér body”)
limting the exposure to contam nants, such

having achﬂh@al tiead. the howsiag may herdasigned teenablei thg s, mrrect and

comfo‘r‘%h)fetaﬁ% @fnfgﬂ%%é&ﬁ&%e&ﬁ?&&%gé é)? aé}ty %ﬂ%ﬁﬁgbﬁalsm Usually, it is

deS|gn?ei‘I teelollise, Hisy potects guide, dad/ordHgdyen®ith bﬁ?lfcﬁﬂh@‘ir&ﬂiﬂdbmponents
non- repl aceabl e, fromwhich a nunber of doses of a

of therﬁwgcdqllap%fi@wget(e@yﬂwdaves FeernanismMncartigee Rlpeeet.iriston rod)
by Ilmﬁfﬁtgk/oﬂg"%[}fva 't@%%)ura fn?ﬁf‘éqrguggsaest Q@.EOHB a%tlﬂégt? Jngeneral, the

: housn@ma)eCH)ebunaanyadr al narmbem coxpunesit ayf tnlbmarded non-tubelar shape.

drive sl eeve. Preferablrﬁ)g at | east one of the dos

Usuaily; Hisexigrpr heusing s&ryas hQyssha csEides. w@gqﬁe@\@yt%replaceable or
non- regﬂéé’e‘ééﬁé CEUM AMchNS RANBEP bf E&%# Gty roduct may by
particu arI {/)

Ing to instant invention s
dispertdeel. i nter| ocki ng of two or nore conponents of the
In a morevgpem?gaenrhgodldr ] gfe |ns¥aenty|nventlon the housing is provided with a
plurality of dose stops adapted to be abutted by a radial and/or axial stop provided on
the drive sleeve. Preferably, at least one of the dose stops comprises a biasing stop

located between the drive sleeve and the housing.

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

The term “drive sleeve” according to instant invention shall mean any essentially

tubular component of essentially circular cross-section and which is further releasibly
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e.g. a spline, thread, or neshed teeth connection,
preferably the interlocking of helical threads of
waeoomposssnt s ("t hreadedly engaged”). The term "BET/ER2007/009673
sl eeve” according to instant invention shall nean any
essentially tubul ar conponent of essentially circular
cross-section and which is fgrther rel easi bl yconnected
to the piston rod. The said drive sleeve nay be of a
unitary or nulti-part construction. In a nore

connelfid 3 & iRk The Faie G Ploe LR W e 2Bl 'S muti-pan

constetioat i on nmeans. In a nore specific enbodi nent the
user activation neans consists of ribbed surfaces _
Ina mgip@ﬁwl%e@hadlr@emtr@ ipgtapt inyeghen, hedriyei sieevs iseprgvided at the

proxwﬁ:ﬁcéjrg 1y elﬁ]s.esr dé(%ti\/%ﬂoﬁ r}ﬂggﬁg ! ﬁweaarﬂgfeagﬁgg ﬁé%rﬁ%@m’e%t the user

0 provide @& confor

activatos Dﬁéén@@ohbstsiefl ribbed Hiefdcesesigneh s@lehable the user to grip the
engagenent” according to instant invention shall
drive ﬁ?@‘?’%ﬁ&ﬁ%ﬁ'w&‘ﬁnt%ng e @@Wﬁ@r@é\ﬁ’t% sgyootth pagRve surface designed

to profRENZBHHRMIETI AR 6 AshEhRE hebelicans! ati on of

e or novenen n one di rection on preferably
during di spense. The term "piston rod" according to
[ i pvention shall neap a co onent adapt ed

The t%ﬁfrg[%s:ag%@@ﬁ%mﬁntn acp@r argég\(%@@ shall preferably mean
that t\% 28R n?:%‘bﬁlns@ﬁf rf thoé’tg@é\)?%é Bid dlﬁ@d %Hganslatlon of force

elrvery device, pre erably fromthe dr ve sl eeve
or mot/damept it ome dfrectidrhenlyupefembdy ddrisg dapgnsg/ di spenS| ng
an injectable product. Said piston rod may be flexible
or not. It may be a sinple rod, a | ead-screw, a rack

The téﬁiﬁ “@bwrpfbo@b%SFalné‘ tWé’be?ﬁ‘ﬁ/eﬁﬁéﬁ &Rkl Fhed M@ édrhﬁonér‘it adapted

further be of a unitary or nulti-conponent
to opssatst rtheaughiwithine ther ﬂnoumr‘egt odeSIgd‘edshal trahelater e axiak amovement

throug?]nggponenﬁﬁr&g (yefliv%f:;gggk{ggﬁﬁge&e@bl)é:ﬁrn C' rcaBY% slegvg tothe piston,
for thgﬁb@\“ﬁb@/ oﬂdi&'h%ﬂj]néﬁﬁhéde‘?%mg]ahhﬁje%[éblc|;ﬂoéué3cr & rpﬁ’éion rod may
nmbodi ment, the piSton rod nErlses at | east one,

be ﬂenbleeorm@t elt anay bevo ,snreulteemala snrewn merackl andpinjan system, a
worm JEEAETERE! G e By, RIS BT BHRAE 8 mot-componen
constiuatent Tiee tertn fpistdh roal EBall furtie?adea® a component having a circular or
non-circular cross-section. It 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 and/or internal helical threads (helical grooves). In another preferred
embodiment of the piston rod according to instant invention, a first helical thread is
located at the distal end and a second helical thread is located at the proximal end of
the said piston rod, whereby 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
thread 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 the said
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| ocated at the distal end and a second helical thread
is located at the proximal end of the said piston rod,
wob@seksset he sai d threads nmay have the same orPCT/EP2007/009673
preferably, opposite dispositions. In another
preferred enbodi nent the piston rod of instant
i nvention conprises threads gaving the sane | eads at
the proximal and the distal end. In yet another
preferred enbodi nent of instant invention the | ead of
the s elLical ,thread of the pi r sh
secorgh ieliel treads ihd Y 8 Sf @ nPfeBréiefBanTRriLd, Most preferred
1:2. P%?atﬂ{/ s bfthe 441§ thrdlde |§He§§ﬁeb%% gabelvith ﬂ'@ diﬁ\?é sleeve.
hreads of the said first and the sai dSeCond heli cal
Alternahveladsnr andthet prefarred, embeodinnente oprtbeesaied piston tad of instant

inventiort d BeacRulich FngSoss Hithe Giebaud i ined G adickible region

and/o{\}éggé,ﬁ@bfy@lya,drprgt@ﬁr%@er preferred enbodi nent of the
sai'd piston rod of instant invention, the thread which

In yeteﬁgam pieferrecheerabodimenteef the §ardnmdnoro>da0flles<tabt gnvention a

aniaink G B oRe) AR RS ko SRV BhRledT oo plodfiaand dista

threadétﬁp@ri‘ﬁbns@wﬁé bQid [sistoni rddr ect i onal rotational coupling
means is provided between the proxinal and distal

t hreaded portions of the said piston rod. In a

In a pﬁ?@r?é&ngprh%'gﬂﬂgh {‘“thé)f eéé‘&t%@éﬁ% t éé gd[?fv' O&e&ﬂgnrﬁm comprises

anrsmec r‘rprl non-r urn ures

non-rétufry égdtured ahich prdventeotitivhosf thedpitor eedtatilBasinin one direction
direction with respect to.the housing when the driv

with regpeg) o Fﬁﬁ/@@uﬂf‘gﬁi’hﬁﬂ the diivey S\G@Q’Béﬁ@v‘%sop%nﬁ%%tﬁd espect to the
housrrﬁ.ggrge 8 e' {aﬁ'frﬁ' féﬁllﬁir%é ﬁgefgfeé;rlflg neﬁ‘téﬁs%‘) gggﬁ'@ feature which is

ature t 0 engag

desigis¢d ppiengatead Bt(ﬂ)pmmg tféatupe Sinother pidtonT rods Ehnga@“rg@rng feature can
fea ure ca at | east one feature sel ect ed from

e.g. begd %?rséﬁ’ﬁegﬁﬁgﬁg‘%tsﬁl?@t%ﬁ fram He groypicansistingrf with a
a) at féa@fhﬁeearﬁ?%thoé‘ fledibte REEH&H mggrlrd’ P @?allﬁlg zf@&ﬁ QBtion) which is in
e gr oove

I n constant engage | ca
constamt ergagenserdrwitrod rwhrdal/\graﬂvelm tfﬁpgtmdrddaaadlvdhrbly is designed to

axialhCPiate 3 Fen e helfalgrociaur Mo el sloPincieetiie,

b) at ¥hthoRe %h@ﬁérn@eé]éh%t Wrtheé%%‘és} %étbrﬁo@éés%dtehger FéraliBiogram in
constant éngagenent with a helical groove on

constantsengagerdenhinvth @ heliesl gneeve on the piston rod which is designed to

engage a section with a smaller helix angle (preferably a flat section) in the helical

groove which is the stopping feature,

c) at least one non-flexible engaging element which is connected to the drive sleeve

which is designed to abut at least one of a plurality of raised sections on an outer

surface of the piston rod which is the stopping feature,

d) at least one ratchet arm which is connected to the drive sleeve or the housing and

which is designed to engage at least one of a plurality of engaging sections (e.g. raised

sections of edges of recesses) on an outer surface of the piston rod which is the

stopping feature and

e) at least one guiding feature of the drive sleeve which is designed to longitudinally

guide a raised element on the outer surface of the piston rod which is the stopping

feature.
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engage a section with a smaller helix angle
(preferably a flat section) in the helical groove
wokiosissess t he st oppi ng feature, c) at | east ONBCT/EP2007/009673
non-fl exi bl e engagi ng el enent which is connected to
the drive sleeve which is designed to abut at | east
one of a plurality of raised7sections on an outer
surface of the piston rod which is the stopping
feature, d) at |east one ratchet armwhich is
connected to the drive sleeve or the housing and which
is designed to engage at | east one of a plurality of
engagi ng sections (e.g. raised sections of edges of

o 55T AL S S SR oo s
meanf &l Wftérf@tf;ln R'J”c'at/eﬁi sLFayes Waliply featdresi BBe&ré Yesigned to allow
| ongi t udi na %pue a raised el enent on the outer

transrgissioncef t@queh@n otationdn anestirecion ieslst oppi ng
f eat ure. The term "unidirectional rotational coupling
means"” according to instant invention shall nean two

The tenhefflexiblegegiont” cagtordingutd’ atstanthiivieRBloh esHair ﬂﬁaéﬁ‘éhy compliant
are designed to allow transm ssion of torque and/o

and/of @i%ﬁtlﬁo@ﬂd/ﬁr ehetahleLlement ohiapy qerepeeenh d¢$lgae@|t@ 'deflect and/or
mover\ﬁﬁ’éﬁ)%u %‘féH ?%r%gfqtrge' w4 gﬂgfén%‘éeEHq%%brﬁBﬁi lh J8aN g@%ble region

and astic [or prvo € élenen

may tmny)neompmt&etcaimkemedlrt andﬂfdremtefeil‘éﬂ embvaimentethe said flexible
. Subjected to a force. In a preferred enbodi nent, the
regionsay eqq @Q‘?QFE‘W@&W'WT“& one or nore cantil evers.
In anot her preferred enbodi ment, the said flexible
regi on may be one or nore flexi ble arms. The term
The temehelal threadt aceodingltonstanti insértion shaie pteferatdnaheéan a full or

part tBpRnga o4 SpRcH! Shi) Ghiioave Beateakon i inSmal andier external
surfacfé”é*l" 8lco enlof ﬁ'ﬁé 1§ dQIﬁvéi‘g%WRfé”‘ﬁ%M fah ré%s?ﬁﬁ‘eﬂla/ triangular or
aving an e ar_ or

del i very ‘devi ce, sentiall'y triangu
square cerareunsted seation Mned]t@eﬂlognedntlmcmd Mecmtatiouoamd/or axial

free rotation and/or ene bet wee
moverz b e Beh “Rfaneite) Ofiatiiad Higagemyr baeurther designed to
preveﬁﬁ@téﬂtﬁﬁal BAdRIr xR im& W ABhOoRde rififl cBMmpdReAts MOYRETBRECtioN.
certain conponents in one direction.
The term “graphical status indicator” according to instant invention shall preferably
mean any markings, symbols, numerals, etc., e.g. printed on the external surface of a
component of the device, for example the drive sleeve or an odometer or a dose dial
sleeve, or the like, preferably the drive sleeve, for indicating to the user when the
device has been activated and/or is in operation and/or the direction of operation

and/or a dose of medicament has been delivered.

The “distal end” of the device or a component of the device shall mean the end, which
is closest to the dispensing end of the device.

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

end, which is furthest away from the dispensing end of the device.
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The term "graphical status indicator" according to
instant invention shall preferably nmean any markings,
W@ 065 numeral s, etc., e.g. printed on the BXI/BP20a1/009673
surface of a conponent of the device, for exanple the
drive sleeve or an odoneter or a dose dial sleeve, or
the like, preferably the driye sleeve, for indicating
to the user when the device 'has been activated and/ or
is in operation and/or the direction of operation
and/ or a dose of nedi canent has been delivered. The ,
The teroi ‘fleaiblershalloneandhales flexible cemponpohean befdefermed elastically by

a forcf g e B PobBe e kR Uaa A5 b bfagism and wi
theref@ife Fél@rrﬂﬁ)VM @rrgfnaﬂrélﬁﬁ@@'ﬂ@mﬁ aefsdoreasieve fsrcahelrémaed. The term
th which'is furthest away from the di spensing

“non- f@mblef Shalé raean dbatrpenerigxible epmpanent ngmotne%tﬁrmﬁat by a force

exerte%oqq: ee‘%lé'ﬁ’ éﬁgﬁtn&frﬂ{eq ®%n%onen?"f S%Ldrﬁﬁe %k@?#a?é\%rﬁs@%’ °

the drive nechani smand w || therefore return to its

original relaxed formas sogn as the force iS renove
A second aspest ohinstantdpvention prrvidesaarAsseMmbly, fapHse|iR,g BTU@ delivery

device g%g)ﬂgi'ﬁ%; thg diRk rﬂgéﬁérﬁ@ﬁt é’co?drfngrtS ‘?n&éﬁf fli'r\?gnf?@n.t he

aring € nor mal ~use t he
nechanlsnr A second aspect of |nstant i nvention
rovi des_ an assenbwé for use rug,delivery. devi
e

A third GaBPELOH o MBSEt eREER PP uliPs Sdibrael Ver Hbickformprising the
drive rlbwr@\éﬁlgrérbﬂpor et U qntﬂ?/%%%g)g@? i s IFEntigny ent 1 on

es a drug ery ce conprising the drive
A fourthcaspect nofothet beesmﬂenberyticaccpwddeg a onethedaat assemblrng a drug
i nvention. A fou resent i,nventi

h
delivepy HovtgcamRF B ANGr SEBSSBIAVAIG, SIS dbesHAIRSBL ppGassembly

liSd benidigp of providing a drive nechanism or
accor&rﬂﬁ%l ngﬁty'tnaggordr ng to instant invention. A fifth

aspect of instant invention is the use of a drug

A L R SR b 5 B HER e oo t

mstan‘i’hﬁWBﬁﬁSHt il dispensihgt 'epﬂm(eartﬁalS@ré@u&n,préfé‘iﬁ’lﬂ?s’ldﬁbensmg a
etc.) conprising an active conpound for exanple

pharnmieeld:lceld fomowiatioe (@-gusohdien, ssuspension rial)i somgrisingh an active
compounénf)or example 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 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;
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| ow nol ecul ar wei ght heparin, their anal ogues and

their derivatives. Brief Description of the Draw ngs:
wo\doBosEc6mNy |imtation, the instant inventi onp@i/EP2008009673

explained in greater detail below in connection with a

preferred enbodi nent and with reference to the

drawi ngs in which: Figure 1 ghows a sectional view of

a first enbodi nent of the drug delivery device in

accordance with the present invention in a first,

. cartridge full, position; Fiqure 2.sho sect i qnal .
Figure,f o 5 pFistal SiRbaf Amiecopfl areodiimia aLthe s Fftery device in
accordancith 9Re iﬁeé@r{thﬂn\}éiﬁiowiﬁfaeﬁ\%t,lc%v@iagbquu,l pogitigrecond,

irst dose set, position; Figure 3 shows a sectional )
Figures Bavard 5 fshowt sehesoaicatiyta ffstidesigir afnaeiretusnyfeatwes éor a drive
I n_accordance wth the presqnt invention in a third,
mech@nisH) gy 'Wi@ﬁbﬁ?@ﬂ?erﬂdgﬁq B Fi gure 4 shows a
Figurss$Bh! AHtRBLVSHW %fchénﬁaﬁtféﬁgﬁ 2£886sHdeBLighf of ABnGel@n features for a
delivery device in accordance with the present
drive meebanisonaceordirtg tosthe present ingentian;| , posi ti on.

. Figures 5a and 5b _show s¢ ical ly a fj [ .
Fiourd £ s S ARaIRel) Y, SR RO o ThiBh AR = e
mechhhiRnPa&SH8ing tohBtpresentihestitish; 6a and 6b show

schematically a second design of non-return features

FigurepBa anqrah/@hm@ﬁaﬂmﬁpa&sc@rﬂgwﬁ@ desionf nansEtpin features for a drive
mech'gﬁigﬁg%{:c?(%@m@nt%;{hg p?eé&ﬂ"iﬁvét&ib‘?fmt' cally a third design

eattures for a drive nechani sm accordi ng

Figurd® 9ah pdestisw 4 Mistandesign difi gom-estufa feaitiréd fshawdrive mechanism

schematically a fourth design of non-return features
accordifg ta the ipresertdRANton: according to the present

invention. Figures 9a to 9d show a fifth design of

non-return features for a drive mechani smaccording to

the present invention. Detailed Description of the

Enbodi nents: Exanple 1 Referring first to Figures 1 to
Detailgd Degariptips of {eFmbFENtRI i very device in accordance

Wi th the present invention.

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 cartridge retaining part (2) and the
distal end of the main housing (3) are secured together by any suitable means known
to the person skilled in the art. In the illustrated embodiment, the cartridge retaining

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

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



10

15

20

25

30

The drug delivery device ( 1) conprises a cartridge
retaining part (2), and a main (exterior) housing part

w@ 3)os/03dses proxi mal end of the cartridge retai "POEPANT/009673
(2) and the distal end of the main housing (3) are
secured together by any suitable nmeans known to the
person skilled in the art. Ity the illustrated
enbodi ment, the cartridge retaining part (2) is
secured within the distal end of the main housing part
(3). Acartridge (4) fromwhich a nunber of doses

A remasable reap ﬁ%h@trewabw ertapness sver $hpr distad eend rpftﬂ‘@ cartridge
etainfil bal 185 keloMaAR copl B2, 8 SbBidy{ Bloiced R 85E or more

windoGegpéaesi thradreagdi the positiordfaherpision @H)Smmlnethd ca‘rtridge 4)
the cartridge retaining part (2). The renpvable cap

can be ¥Wed; optionally provided with one or nore w ndow
apertures through which the position of the piston (5)
within the cartridge (4) can be viewed. The distal end

The di>s§tat leedc of tthé dwtrrd@ba'rertbmm@aian (2) in thé hdustratedt eatbediment, is

provideg) Wb Ghstal hsPaqs ragioRclannsged o, Mespiiachagt) & a suitable
needlé‘ségg?ﬁyl(\j( p'%t §H tboeﬁ ?n%@@éﬁéﬁ?ﬁb be bR Ipensed from the

di spense omt cartrl In the illust
cartrldagai)(d()ll ment, the ITB.I n housi ng part (3) is provided with

an internal housing (7). The internal housing (7) is

secured against rotational and/or axial novenment with

In the' RE8P&ted! meaelnﬁ@ﬁtn 1RO AR AR ﬁ%(p%)n (3hhie. ﬂ)r@\/ﬁféaaWth an internal
housing (7) i1s provided wth a threaded circul ar

housmg)e(l?)ng'r'(ee)lntemainbougngh(b)u@ sefoured sa@metnaota’nonab and/or axial

movelrBbE AT, SAEHSH R, B4 bl WS e R Masing () i
prowd%fd WAk ta tHregads cﬁr@hmrodéwg er@mhatr% tmbl@gw the distal end of the

ternatlvev\}/ A he i nternal housin f or med
n me

mternalnhegsslam(y Hwistrates ﬁmmepgme (tlgr)eaded cwcular opening (8)

Additio e d
cComp{js§s, a5 s%a%ﬁ §f pta{at Eﬂ"géﬁ Egihal?wéh é;()map V\‘aﬁa ngg%éb ?\ﬂernatlvely, the
intern&ll M&ustiy gayﬂ Yy be fermet iategraley thSH atlheelﬂl(i’alﬂf hbbelng part (3).
pi ston ro The pi ston rod (. 10)
Additionally, the mternal housmg (7) is provided with a plurallty of guide slots and pawl

means.

A first thread (9) is formed at the distal end of the piston rod (10). The piston rod (10) is
of generally circular cross-section. The first thread (9) of the piston rod (10) extends
through and is threadedly engaged with the threaded circular opening (8) of the
internal housing (7). A pressure foot (11) is located at the distal end of the piston rod
(10). The pressure foot (11) is disposed to abut the proximal face of the piston (5). A
second thread (12) is formed at the proximal end of the piston rod (10). In the
illustrated embodiment the second thread (12) comprises a series of part threads,
rather than a complete thread, formed on flexible arms (13) of the piston rod (10).

The first thread (9) and the second thread (12) are oppositely disposed.
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of generally circular cross-section. The first thread
(9) of the piston rod (10) extends through and is
wo oosasssds y engaged with the threaded circul arrOpEP200G009673
(8) of the internal housing (7). A pressure foot ( 11)
is located at the distal end of the piston rod (10).
The pressure foot ( 11) is dilsposed to abut the
proxi mal face of the piston (5). A second thread (12)
is formed at the proximal end of the pi ston rod (10).

In the lifustifed le'n%&iﬁbﬁgtrﬁfﬁ%‘iitﬂ@téﬁr@g T &ﬁde W{hﬁé‘%ldé% of features

conprises a series part
(not slcowp) ttat cobperade Withr thedpart threads kdfﬂweathreadé@)clroﬁlat Imepenlng (8) to

preveftmodament of 1 pisia 6ad (E9) ndheaekinalihiaaion during Setiing of the

devicd.! | ustrated enbodiment the first thread (9) is
provided with a plurality of features (not shown) that
cooperate with the part threads of the threaded

A i 1455, B P B TR e BB B4 Phomprises

a threhdéd QQW @%) oﬁa‘b’én‘é@alﬁ @ﬁ#ﬂrkéﬁ&:ro%éls%%ﬂén ahRUdn EEﬁvatlon part (16).

pi ston rod The "drive sleeve (14) conprises
The tlnneaéadeﬂariba(ﬂﬁ) (armisyh@faqtlvgtaom@art Y18y laredseauaed to each other to

oovo LR o 2B el EEEE BB Bl iy, e e e

(14) rﬁé%ﬁbéaﬁ uhctaﬁ,a@da bAent EENFIERNG OF drointédranal trﬁeﬁﬁea part (15) and
axial novement there between. Al ternatively, the drive

activationp@g (18%) nay be a unitary conponent consisting of
an integrated threaded part ( 15) and activation part
(16). In the illustrated enbodi ment, the threaded part

In the (ilpetrdtéd mrabdigtenti the thréadad past ("I@)'ly p%\héédlvﬂm a Ionlgltudlnally
hel i cal thread formed on the internal cylindrica

extendjpg hgligal tirFpad Gﬁmforosmeq! Re tpe dxtermal cyliadrical sufacael he slank of the

promef ngﬁégoit( ﬁwﬁ%%&gﬁ@?é%@?% pd@t@'% R dﬁ\%%?ﬁ&dﬂt&@t Wi the second

threaddG1Q|t)©lﬁ$he19mmdde(1WWhem dispensirgné dokef vilst t$ﬂ‘ea‘larﬂ<l ofethe distal
helical, thread (17) .is desi 8ned to allow th

_ f th
side ogm?oh%'qahﬂy&ad((ﬁ) '%eslaeeete@wamt 8 S@ﬂ?@ﬁ‘d ttfareads(é;@@@éhe piston
rod (1?6;‘?6‘ dfs%rf?'a@tgh\rﬁggrge% mdaq‘t t{k&s%?)"iﬁ?ﬂsﬁsr\g gisng g )l/xcéfr]frgégg((m of the
thread&dtﬂsart hﬁi)sea'eieasabllywtga(gbﬁ) with théseposd threadd1@).05 the piston rod

(10).

The drive sleeve (14) has a plurality of features formed on the external surface
designed to move axially within the guide slots of the internal housing (7). These guide
slots define the extent of permissible axial movement of the drive sleeve (14) with
respect to the housing part (3). In the illustrated embodiment the guide slots also

prevent rotational movement of the drive sleeve (14) relative to the main housing part

(3).

The activation part (16) of the drive sleeve (14) has a plurality of grip surfaces (18) and

a dispensing face (19).
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The drive sleeve (14) has a plurality of features
formed on the external surface designed to nove
w@x008/058665 t hi n t he gui de slots of the internaPChaRE0TII6T3

(7). These guide slots define the extent of
perm ssi bl e axi al novenent of the drive sleeve (14)
with respect to the housing Bart (3). In the
illustrated enbodi nent the guide slots al so prevent
rotational novenment of the drive sleeve (14) relative

The driQetshée\@(m)hQLb?bﬁGeB%ﬁh é%eteﬂ_thr%eéﬁﬁ't?‘fé‘lt |'sCHb dd td Rteract with
of the drive sleeve (14) has a plurality of grip

the pawirmeaes of i®) interaabhadisipgig).ng face (19).The drive
sleeve (14) is provided with a detent neans that is
designed to interact with the pawl neans of the

To indr8h&é MlLitheHes8f the opdratibRGIEAE Yevitiel ithé
o in orperatl oln of the dev?ge It he mai n housi n%wgﬂhﬁt %ﬁfngtng&t (3) may

be proyided withdewindaw aperturaitivougle mhichegtaphica) Istathis éhdicators, provided

dIC tors, provided on the drive
on theg{i €§%%ﬁs(t‘§&%%nb d. Ogeration of the drug

delivery device in accordance with the present

invention will now be described. To set a dose a user
Operajianpef the«drygideliveny drvdce (N ggcastlanee with the presentinyention will now
bedegg‘?o er then pulls the drive sleeve (14) in a

pr oxi rral direction away fromthe main housing part

(3). The piston rod (10) is prevented from m)vi ng

roximal |y by the part threads of the thread
To sePh Heispat UERANIRRAMETRSUTAGES (B30 16 HBwe PIRgvET14). The user then
f
pulls tPg;&g%Cél% KWSA%)E?] %:}%@Q?H%Ietﬁ}é&lgﬁ a‘\)/vrlay ﬁ?rﬁ\efp{eéﬁla zﬁgsqng part (3).
me

ans. Asthe drive sleeve (14) travels in the
ection relative to the plstonrod (10)

The 8N JB80) 11 mrsuenies) Fam v SronTRUN e Rart threads of the

L e e

on therffiestpthosadd®) of theepiston troe (d0) ve byl ery etiidruitable means As the
of the interna

d | h
drive. ey id4q ety b pRoioey lisiion KEiuS dosBk: pilar o0 (10), the
secon@rlﬁrééﬂ eeh o ﬂm@hglgfoﬁ RSy bﬁj)' |§%|Sﬂl56§@qaélée? rﬂ& lt(%eby the flank of

drive sleeve (14 he end of the trav
the digtal sidesif delieal thread (17) of the drive sleeve (14).

The proximal travel of the drive sleeve (14) is limited by the guide slots (not shown) of
the internal housing (7) a distance corresponding to essentially one thread pitch of the |
helical thread (17) of the drive sleeve (14). At the end of the travel of the drive sleeve
(14), the second thread (12) of the piston rod (10) engages with the helical thread (17)
under the action of the flexible arms (13) of the piston rod (10). As indicated in Figure
2, by this action the drive sleeve (14) is displaced a distance essentially equal to one
pitch of the helical thread (17) of the drive sleeve (14) in the proximal direction relative
to the piston rod (10). The action of the second thread (12) positively engaging the
helical thread (17) of the drive sleeve (14) under a force provided by the flexible arms
(13) creates an audible and tactile feedback to the user to indicate that the dose has

been set. Additionally, visual feedback regarding dose setting may be indicated by an
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(14), the second thread (12) of the piston rod (10)
engages with the helical thread ( 17) under the action
w@booslossebs exi bl e arns (13) of the piston rod (BOWEPAB7/009673

indicated in Figure 2, by this action the drive sl eeve

(14) is displaced a distance essentially equal to one

pitch of the helical thread 3 17) of the drive sl eeve

(14) in the proximal direction relative to the piston

rod (10). The action of the second thread (12)

optuormsgrhbHi%V s?él%‘gh@iaagg P@Jldié?@'ont {Heeﬁﬁvé %%é\tlfzﬁfewhich can be

dri‘ve sl eeve force provi
weweﬂltbmughearapptlorqal?uylndowmmuaa imtite biadn Aodsingqtart €3).
feedback to the user to indicate that the dose has

been set. Additionally, visual feedback regardi ng dose

WhenrSthelddi® W&Y bBen iseli tﬁétﬁér l?b{a)am dlgpéhs& El‘lﬁQ o8l by, 9epressmg the

status indicator, provided on Ive eeve (14
dispenging tfac@m%)eoﬁ/t@/\adl\tamoo@ﬂ é‘rﬁ)ocpfthhermhve/\sheeaw(14) By this action

tho oAEHLE L0, 5B SR E, B B b M R 08 i howsing
part (3 wSemél mOhHthEaﬁpg@Idwhé @%Qoﬁ 1&) (ﬂﬁ) i %sﬁﬁfél))’éﬁgé’%bd with the

% of the drive sleeve (14 this act’
hellcaﬁfhread i )soétf(eldylve slemyeed 4e\>thfalnl%i0h nrod r(éObllsscawsed to rotate with

espof} S Eh ATl U9 P RRUBH B APl B8 (1) e

distal mecﬁmrvewtremg&md rod {10)t rbeategl theafrst thread (9)1@ tH@‘ p%ﬂfh rod (10)

rive sleeve (14) the piston r od (10) is caused
rotatefsdwﬁwé the Mfelaéggéztrtcuiaf QRANing (& @faqhewategnabh@agmgﬂi hausing the

plston?é'#iglg t()mm%t?ﬁé")} g :%ilérigldélﬁcg\éﬂ \&h%eés;ﬂecﬁ E%tl’?q! \%gefrnal housing

(7). thread (9) of the pi ston rod (10) rotates within the
threaded circul ar opening (8) of the internal housing
(7) causing the piston rod (10) to nove axially in the

The d%@%tﬁ}ﬂ%g%hbﬂf‘oﬂﬁ pisforPRsd f(@fctarﬁﬁeg%glr;)g@ésﬂglf?iiggﬂ) to bear

Stal axia rmverren nTo
againglatteepistbe (f)estdhe dartridde 14)l)causingear desai ofsimddi€ament to be

of the artrijdge (4) causing a dose of
dlsperﬁ%qgf&gm@% ap gtigehg %@H&d through an attached needl e.
The distal travel of the drive sleeve (14) is limted

by the guide slots (not shown) of the internal housing
The d(sté)l travediobthe drive 8keetve|(é4i eselithidedk by dhe gdideasietd (rajt shivevn) of the

mern 588 7R TS S RATER PIILIE b3t 2548 hes beor
dispensed is provided by the interaction of the detent (not shown) of the drive sleeve
(14) with the pawl means (not shown) of the internal housing (7). Additionally, visual
feedback regarding dose dispensing may be indicated by an optional graphical status
indicator, provided on the drive sleeve (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 lug features
(23) on the piston rod (10) interlock with lug features (24) on the drive sleeve (14) to

prevent further axial movement of the drive sleeve (14) in the proximal direction.
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(14) with the pawl neans (not shown) of the interna
housing (7). Additionally, visual feedback regarding
walomes/osicspensi ng may be indi cated by an opti onedT/EP2007/009673

graphi cal status indicator, provided on the drive

sl eeve (14), which can be viewed through an optiona

wi ndow aperture in the mainjQousing part (3). Further

doses may be delivered as reqU|red up to a

pre-determ ned maxi mum nunber of doses. Figure 3 shows

the drug delivery device of instant invention in a
Examplgrdii t i on where the maxi num nunber of doses has been

delivered. In this condition lug features (23) on the

piston rod (10) interlock with lug features (24) on
Refertie tal Figures4 etbeee (4 4howa am eabtematfvererhn@odimem of the drug delivery

nmpvenent of t grlve sl eeve in the proximal

deV'Cler‘r%(qurgﬂ”@(‘é’ the preggnt ipyeny o Figure 4, there is

shown an alternative enbodi nent of the drug delivery

device in accordance with the present invention. It
It shosldche doted that édFiguae 4i, cofppuneatstof emplmattbamorrespond to those

dto thos of exa

of exepig L Eduresyl 6 L {RPaBe shine AEDRERES PR ShBgmPponents are

,ndlca{@/\byﬁgmmﬁﬁbérsare i ndi cated by new nunbers. The drug
delivery device ( 1) conprises a housing having a

cartridge retaining part (2), and a main (exterior)

oo o R S TP B g o o

and ahﬁé‘iﬁ' (@:&te(r%) RbEsIRg PHTEB)! Taetgrekinii e’mt/oﬁthet @éﬁr&ngmamlng part
to the person skilled in the art

kn
(2) and th@ad%@@ﬂ%%é@@ FaAin, hewing 43) ﬁr@@@cmdatqget@erpaytany suitable
mean%zlzdwsovﬂbstga ggfgotrp ISRI"EFemd ltr'?é ?A-S e dtﬁ’é GHBH newgodlment the

A car rom

cartridife réesiamgadare (2NEsisecomd wmdune distyl bred of tmaenmedhossmg part (3).
provided in the cartridge retaining part (2). A piston

(5) is retained in the proximl end of the cartridge

A cartfiﬁée é&{rgmﬁ@h% ﬁ?ﬁb@?%} glr)|§%§ &t S3588EMal SF@%&?W@&- dispensed

car e retainin
is proVidedriantbeatdrtriduepretaining sadp@).oAaﬂ)lbtorp(@wsdewblmed tin dhe proximal
nore. W ndow apertures (25) through which the
end Og%’ﬁ ‘iaer'ng@f("She piston (5) within the cartridge

A removable cap (22) is releasably retained over the distal end of the cartridge
retaining part (2). The removable cap (22) is optionally provided with one or more
window apertures (25) 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 to enable medicament to be dispensed from the cartridge (4).

In the illustrated embodiment, the main housing part (3) is provided with an internal
housing (7). The internal housing (7) is secured against rotational and/or axial
movement with respect to the main housing part (3). The internal housing (7) is
provided with a threaded circular opening (8) extending through the distal end of the
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(4) can be viewed. The distal end of the cartridge
retaining part (2) in the illustrated enbodi nent, is
w@easiosssds Wi t h a di stal threaded region (6) deBCTOERI07/009673

for the attachnment of a suitable needle assenbly to

enabl e nedi canment to be dispensed fromthe cartridge

(4). Inthe illustrated enb gl ment, the main housing

part (3) is provided with an internal housi ng (7). The
internal housing (7) is secured against rotational

and/ or axial novement with respect to the main housi

internalahougisy . (7¥hin the dlusiatad esbegiment itee Jhrpadgsqcifgular Qgening (8)
compr d?és[ %dsgrh%é gflblt o th? S04 rr‘ﬁtt{go)thS?ﬂtg?%nﬁg?@ﬁﬂéga. Wiernatively, the

e|n erna usin
mternal |Hd>’iisirf§ qd) embgdbee fdrmdie integealile dvith r thel analopeoueg\g part (3).
nprises a series of part threads, rafher
Addltleaalbf éh% intanal ouAING ) 48 Pm'@ed With 3 plusality of w@? ﬁ@)ts and pawl
y be formed integrally with the main housing
meanéﬁ, )n'a Additionally, the internal housing (7) is
provi ded with a plurality of guide sI ots and paw

I ther VeeaecaRbDAImmadelal fe LI 1 BNDad;on i piton rod (31).

The p@téﬁ P84 §‘FI i(s%lf dﬁqrie?%lgf C|9&F§F ﬁ'lr S &lBH' ?he helical thread (30) of the

Cr OSss- s (30 of the piston
pistory axtl (310 éxteudisettdsughramdgis tneadedly Mr‘@aGedlwltIerﬂgm@U@aded circular

oot S SRS SARS 1, D D0 Bl G il e
of thedbléfd?i rfB 9! The r@éélr@ﬂ‘ob??ﬁ )33 dlspos-@?ﬁtooé%ﬁw{ee%rfo&%al face of

I's di"'spos d to abut the proxinal face of
the pigtost(@) (5). A helical thread (32) is fornmed on the
uni directional rotational coupling neans (33). In the
illustrated enbodi nent the helical thread (32)

A heh%@ﬁ?fréé@%@) %efbhﬁéd In R tiniditeemsital roitivakl tblﬁtﬂln@ means (33). In
lete thread. The unidirectional rotational

the |Ilusﬁn@ﬂedn@mbedmer(t33¢ helicabtipead (88) crepsises oh spes E8 payt threads,
th h t hat [3 rot ation between the unidirectional
ra er Qtef 8?1'3Pe%3'ﬂ) nmeans (33) and the piston rod (31
is allowed in one direction only. In the illustrated

enbodl ment, limted relative axial npvenent is
The upigirgctiogal Iosatignah couplinghmeansdBBd iatouried te &%Plston rod (31) such

that r&lgﬂ% r8ftion between the unidirectional rotational coupling means (33) and the
piston rod (31) is allowed in one direction only. In the illustrated embodiment, limited
relative axial movement is permitted between the unidirectional rotational coupling
means (33) and the piston rod (31) to allow the unidirectional rotational coupling

means (33) to disengage rotationally from the piston rod (31).

The helical thread (30) of the piston rod (31) and the helical thread (32) of the

unidirectional rotational coupling means (33) are oppositely disposed.

In the illustrated embodiment the helical thread (30) of the piston rod (31) is provided
with a plurality of features that cooperate with the part threads of the threaded circular
opening (8) to prevent movement of the piston rod (31) in the proximal direction during

setting of the device.
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means (33) and the piston rod (31 ) to allow the
uni directional rotational coupling neans (33) to
wale@snsgage rotationally fromthe piston rod (3BCH/EP20011€09673

helical thread (30) of the piston rod (31 ) and the
helical thread (32) of the unidirectional rotational
coupling neans (33) are oppogtely disposed. In the
illustrated enbodi nent the helical thread (30) of the

pi ston rod (31 ) is provided with a plurality of

A dr| 358{9@335«“ Xte grg %;%%EIE?%%MDE%?}' qu B?i@gha rtﬁgmr'?&%?\al rotational
couplhbenmafﬁsogefi)odf He3Hrivei slekhe (349xdorapriskd %Cthr@ﬁdédrpﬁﬂ (35) of a

settin the device. A drive sleeve (34)
generabwvhmcﬂf@aél%@%swtm gnd )arhaatl\tai@numra.(ﬂ@):tThﬁmereaded part (35)

and tHOLEINARR p a&? Wgaégg d%@%glr d E%ggach H}?er% (?rktet%‘l’aeuér%ﬁl)and/or axial

conpri ses a ge
movemgeit nwieiezaﬂ)etweeas-ﬁslwh'aﬁvelyndh@ndmIs!@éveJr(w?rrhanEé a unitary
The threaded part the activation part

35
compgReNtQNHLRo Y P 95%31??2{]&'%3%%9@%( 3pband aeh\éatloahaarémﬁ)

axi al nmovenent there between. Alternatively, the drive
sl eeve (34) may be a unitary conponent consisting of
In theaiﬂuShnﬁteQrahbddM&rﬁadmjtmeade(iiifs)rt &ifm) i3 gproviaiedowith e tongitudinally

exten%@g) h?'icr%ttg(ﬁaﬁ)e@ﬁ feimea SH& ksl yywaér&@ﬁ 5213% “The helical
threach%?):?é tl‘ir*éraﬁéglg( érﬁaééﬂ WRth &k tﬁéﬁcélnfl'ﬁégé g?(ldfnl‘f'lnre' Gﬁigirectional

face [1tcal"thread (37) is t rea y engage
rotatlcmai lcoupbindg ehéars (&iijram:tjtr(eieby <bl1ie pistonmodi(Béris miehsably engaged
thtrot at i o) al ggggl i ng means (33) and thereby the piston
wi I?eogny%f%evp | easabl y engaged with the drive sleeve
(34). The drive sleeve (34) has a plurality of
features forned on the external surface designed to
The drivee sigaval (34)whasia nluzah@uuqiefe@wes forimeds howihle eixternal surface

desiargH B By BT Qb we:clfidf kb dfefy ot fehirntalfal nousing 7).

Theséﬁaﬁéesl()&“deﬁdwd the’ &IRAE bf perrhieible ksial ehdAnherkt3df. theNdrive sleeve
e illustrated enbodi nent the guide slots also

(34) withefgspect ta the beksinawasheht Inthe Hestiatedeersbedimrentahe guide slots

tso ) SR By 2545 B Lo OB R i rovsin

part (3)ci p surfaces (18) and

The activation part (16) of the drive sleeve (34) has a plurality of grip surfaces (18) and
a dispensing face (19). |

The drive sleeve (34) is provided with a detent means that is designed to interact with

a pawl means on the internal housing (7).

To increase intuitiveness of the operation of the device, the main housing part (3) may
be provided with an optional window aperture through which optional graphical status
indicators, provided on the drive sleeve (34), can be viewed.

Operation of the drug delivery device in accordance with the present invention will now
be described.
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a di spensing face (19). The drive sleeve (34) is
provided with a detent neans that is designed to

WO Ddognsssts W th a pawl nmeans on the internal hoPGI/EB2007/009673
(7). To increase intuitiveness of the operation of the
device, the main housing part (3) may be provided wth
an optional w ndow aperture ghrough which optional
graphi cal status indicators, provided on the drive
sl eeve (34), 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

. : ;
7o sof BB\ psE AR focklg) o] 19 i Beplesn Treuserren
pulls the arivesllealie (d)ima prorimdl directibe ameyrfrorotbhe myaipavausing part (3).

(3). The piston rod (31 ) is prevented from novi ng
proximally by the part threads of the threaded

The pﬁg{)ﬁgbaf@qg% éd?gvérgkdoifroﬁwh dvmgeb mBWSBy“Ehé phrt th¥eads of the

) trav e proxi mal
thread#idr ertulan apelnig \(&) b thlaelnmreabhoumtthg( ¢7). YAs the drive sleeve (34)

vovoh TR0 s B8 BB b el S8 arctons
rotatlo‘?ﬁgﬁgﬁﬁm nEarsh@3)qbtatas with RapecBid tiod plston rod (312 rt]>y virtue of

uni di rectt onal rot ational coupling neans (33)
the emge@aenttcbfr@adh@@’aj thyleadh(@ 24 of wnidiressippal snptlormlecouplmg means

o B s P RRLS31) 1F Loroe

(7). Visual feedback regardl ng dose setting may

optional |y be indicated by a graphical status
The praximehtravél gfrtbeidive deetere34dris limiterdwyhe guile sipfisdrot shown) of

the mﬁ%ﬂgf)ﬁ %i\}ﬁf%)t IVl l{l;ﬁ %tdﬁég dos%gﬁﬁ@ Eég%r?l Qel{tlﬁa ﬁ%’y o%tlonally be

lndlcatéii/byfae r&iﬂh&@%ﬁdué hrh@cdmepukwmd&pmme rigiveeeeve (34), which can
di spensing face (19) of the activatiaon part 816) of
be viewes! through avdadew@perturgn the @aibeesingmarttdve sl eeve
(34) is noved axially in the distal direction relative
to the main housing part (3). As the helical thread
When(tﬂé)dosfe has béerset, dhaluseotadyi thieal dispemde tids deae by(BFressing the

dispensing 40q §19) ohBe AYATBB (1osh ) e vy e (B By this action
the erVlézzﬂe(\-s,‘/%&%g Ji§ nfRHILEXILAY PR Gistdl BteEfsiPRIAtIVE 'R 1 M8in housing
part (3). As the helical thread (32) of unidirectional rotational coupling means (33) is
engaged with the helical thread (37) of the drive sleeve (34) the unidirectional
rotational coupling means (33) is caused to rotate with respect the drive sleeve (34)
thus causing the unidirectional rotational coupling means (33) to engage with the
piston rod (31).

The piston rod (31) is caused to rotate with respect to the internal housing (7) by the
rotational movement of the unidirectional rotational coupling means (33). As the piston
rod (31) rotates, the helical thread (30) of the piston rod (31) rotates within the
threaded circular opening (8) of the internal housing (7) causing the piston rod (31) to
move axially in the distal direction with respect to the internal housing (7).
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t hus causing the unidirectional rotational coupling

means (33) to engage with the piston rod (31 ) . The
w@rasomes®d (31 ) is caused to rotate w th resperErP1007/009673

the internal housing (7) by the rotational novenent of

the unidirectional rotational coupling neans (33). As

the piston rod (31 ) rotatesg the helical thread (30)

of the piston rod (31 ) rotates within the threaded

circular opening (8) of the internal housing (7)

causi ng the piston. rod (31 to nove axially in the
The digtak avalgmpxetnest ohithe Plsé%rbé%‘i (b ‘i%‘ﬁsﬁf‘érﬁéPSW@u’gPﬁ@”) to bear

coankf o Byl P RO Wy M 3o pBtahent o bo

dispemsed thmodh) thd attbehehneedlédaof dhowausi ng a dose of
nmedi canent to be di spensed through the attached needl e
(not shown). The distal travel of the drive sleeve

The dell el GTAEARY 405,808fsehliq . Hae oL PP SR of o tema
housingy7 o Miswal deegbduk iegdrding elbskydispensing may opticitally be indicated by
a grabhiab el HEACHAT v e PR b iver Sigee (144 nahihipn be viewed
throug@%ﬂ%ﬂ&o@%ﬁerﬁﬁé in ﬁ%@ﬁ?&'ir?ﬁo@é’mb;bs 5 3jhe exanpl es 3A to

refer to different enbodi nen the drive
mechani sm for a drug delivery device according to the
present invention conprising different pon return
features which prevent rotation of the piston rod
Examfids 3Wtslgge setting when the drive sleeve is noved
proxi mal ly, thereby preventing proximl novenent of
the piston rod. The non return features as shown

The GBS, e, e, Rie, Bofilere 805odMos WbE, difle sngpism for a
drug délNeAndevice Adcardirgitothd plesdrit Ghvertioaxddhpiisiag aifi@enbyion return

a step 102 in a helical groove 101 on the piston rod )
featurgg which prgwent ratatiom&f dhe gistonnigdoduring glose setting when the drive

I - e £yt hi [ ' ,
oo WG58 Srot 5807 o Rhub o AR At e piston rod
engagenent is achieved by an essentially axial
novenent of at |east one of the two engagi ng

conponent s.
The non return features as shown schematically in figures 5a and 5b (example 3A) are

based upon at least one arm 120 with a flexible region 100 and a solid region 121
which is axially engaged by a step 102 in a helical groove 101 on the piston rod 10, 31

each time the dispensing of a dose is completed.

In the context of this application the feature of “axially engaging” shall mean that the
engagement is achieved by an essentially axial movement of at least one of the two

engaging components.

The arm 120 is connected to a part of the drug delivery device which does not move
axially and does not rotate with respect to the main housing 3. Preferably the arm 120
is part of an internal housing 7 or of the main housing 3, most preferably the arm 120 is

a thread form inside of the opening 8 of the internal housing 7. In a preferred
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The arm 120 is connected to a part of the drug

delivery device which does not nove axially and does
wWmodosnsseet e Wi th respect to the mai n housi ng 3PCT/EP2007/009673

Preferably the arm 120 is part of an internal housing

7 or of the main housing 3, nost preferably the arm

120 is a thread forminside 1@f the opening 8 of the

internal housing 7. In a preferredenbodi nent of the

present invention the arm 120 is in constant

omboF ST bt RieRRb) 5L sBHCPAT L pBb AR aIHlen wit e

helical @&oYe, 131 dn isé Pistsn véd Moy 8spect to the housing 3 (the
rotation being illustrated by the arrow 103 in figure

5a) and is at the sane tine noved distally (downwards

uring st Y3pRGsHBactY e irTon B 1 2138la1Es ATeaB2eHIoIRe housing 3
(the rbtatisgbaIng iilustiatéd qiytthbeé@bw 10® iefigund 5dpsed IB‘@t thfenSame time
120 is biased such that it applies an axial forc

moved igistalivodownwardscnifigurgSa)hsugiethat dhe @\eb@a/legrmyeéw “winds along
the arH“??Ot '9 é% é‘rg&/ié ihdér %Erghﬁivdeﬁﬁétf%gggé%sﬁ {;htt g@‘g&e the end of

dose. d‘l‘netdnm anlébihsdd%’udhfthasttwplléﬁ ansamaefohmdtoemetmexm side 122

of the halgLaEYo 40 sk &t 2024 dheIElIsEbgromye 10 of the piston

rod 1@' Q?’e‘@rchst%P RABPSAIRE r 9 X1%‘f qu&%eretﬁewﬂkﬂxfh@aﬁtep 102 is

cti to the prston by nmoving t
reachpd satothe @ohdpiobxa rdaspensing moﬂogagan@mier viot Behieee stbiis céngagement
regjon 12 fteam L Ip this rel axed positi
betwepgdnS gt 120 80§ hn Sl 02 e Bidsacad 23 mpplisapnsgiel force in the
promn%tﬂn%cﬂﬂnqglt'ﬁé?@toﬁ rod @9334%@5 trhsvigg & pidfon F&Pbﬁﬁéi’mally into
preventing rotation of iston"rod 10,
engageimenti wébtthersoiqdpmlmre 129 af mmammm f yuse'efaxedhposmon (see

figureggf tﬁﬁgevnedrﬁ{é %%%e 1g)gtqf34e?€r\§j'2§i Sé@ l%’baﬁu neqnt Strface 105 of the
step ﬁ]@&ﬁ&?é@ab}é(/e'nﬂné'tﬁdkeﬁ)t%rﬁw thé dlﬁéﬁ”@de@BMa(‘ir? the direction
upon at |east one engagi ng el enent

Oppowedgsarf,@dtmawln figuneed ¥ when dhe eksversleave 94a34 moves dlstally during
do&eﬁ%ﬁ | el ogram whi ch reaches a section with a snaller

ver’ "angle, in the shown case a flat section 107, in

a helical groove 101 on the piston rod 10, 3 1 each

time the dispensing of a dose is conpl et ed.

The non return features as shown schematically in figures 6a and 6b (example 3B) are
based upon at least one engaging element 106 with a cross section in the form of
essentially a parallelogram which reaches a section with a smaller helix angle, in the

shown case a flat section 107, in a helical groove 101 on the piston rod 10, 31 each

time the dispensing of a dose is completed.

The engaging element 106 (which is preferably non-flexible) is connected to a part of
the drug delivery device which does not move axially and does not rotate with respect
to the main housing 3. Preferably the engaging element 106 is part of an internal
housing 7 or of the main housing 3, most preferably the engaging element 106 is a

thread form inside of the opening 8 of the internal housing 7. In a preferred
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The engagi ng el enent 106 (which is preferably

non-flexible) is connected to a part of the drug
wa@ledoswsseys devi ce whi ch does not nove axially apdi/gp®87/009673

not rotate with respect to the main housing 3 .

Preferably the engaging el enment 106 is part of an

internal housing 7 or of thegmin housing 3, nost

pref erably the engagi ng el enent 106 is a thread form

i nside of the opening 8 of the internal housing 7. In

. preferredenbodi nent o resent inventi e .
embogiier 85 BFcAEsROn OB VERUP Hishenano s Figdenhy 105 i in constant
enga er'i‘te\bl'ti?ﬁ{e BélRféY?r&&ib P01 bhen8ipkten r6@40181. 3 1.

ring the dispending action the prston rod 10, 3 1

rotates wth respect to t he housing 3 and |s at the

Durinigle wts:pggsggv |0?1IHE %téalrﬂg 1& éﬁé’tﬁpgtggﬁ e%ﬁlpgfgéjot%\éehousing 3
and .ssapvwe fsﬁﬁseeﬂa@ghaae&b%rg}f St that thd hefidalRfdblé o1 wmds along
right before the end of dos The engagi ng el enent 106

the enga@ogwhem&m 16t Figure 6a eahog@ctth@rengagmm dement 106 in a first

positigh iFei € HiCarn budlnt  Find RbGroidlament 10 s Pa8fioHS next o a

flat selcfien@nd inuhé defcdiQfosle a0aastithe piteneod 18081 aHen theestep 102 is
flat surface in the flat section 107 of the heli cal

reachgd cadvtbe 1 ok aedispensieg @sfion: the end suriagentOh gf isagrging element

o o) Oft’ en _t '
105 ol Bt 8k el SR ch A HEBGIC PSS 191, (ooe fure
6b), tl%iéb?fp?@‘ﬁarﬂfngtﬂmik&ommﬁ@ﬁthérplétﬁﬂtruﬂelf’e) Jewhérathéd beve sleeve 14,
containing the flat section 107 and the at | east

34 mQVﬁ’é @ﬂ@ﬂéﬁH@”gld@ﬁélﬂeﬁlﬂﬂa with a cross section in the
formof a parallelogramare easy to nould. The
non-return features according to exanples 3A or 3B can

The duvantade rof dthesé hnardaeturo rfehturesn-aret thvat meapanescor&agung the flat
accordin o exanples 3C or 3D. The non-retur
SeCt'Of‘e%Wu?'é%%'é%akﬁéﬁho% rEFADINGIepant 1P{5g/w#eavcr%s<aﬁﬁm in the form

east one (preferably
of a pﬁl?lle H'g?:’r%de S Abuldt

aglng el ement 109 which bl ocks
novenent of one of a plurallty of raised sections 110
ter surface,.of the

d 1 3 1. t . .
The faitgtinhdedurSt ACGa ding | o CHRBPLEY A of B (Garabined with
addntnér‘i‘ﬁ fin-atut e fed %e. 34céc§rdm§¥f?)de)€b"rﬁﬁfl'e§‘§d %r 9Pt hout

rotating with respect to th ousi ng 3) and which

The non-return features as shown schematically in figure 7 (example 3C) are based
upon at least one (preferably non-flexible) engaging element 109 which blocks
movement of one of a plurality of raised sections 110 on the outer surface of the piston
rod 10, 31 in at least one direction during the setting of a dose (when the drive sleeve
14, 34 is moved proximally without rotating with respect to the housing 3) and which
can pass between the raised sections 110 during dispensing of a dose (when the drive
sleeve 14, 34 is moved distally without rotating and the piston rod 10, 31 is rotated and
moved distally with respect to the housing 3). At least one row of (preferably
equidistant) raised sections 110 is preferably aligned in a longitudinal direction on the

outer surface of the piston rod 10, 31. Preferably three or five longitudinal rows of
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can pass between the raised sections 110 during

di spensing of a dose (when the drive sleeve 14, 34 is
wonmedssdsst al |y wi t hout rotating and the pi st orcT/@E2020009673

3 1is rotated and noved distally with respect to the

housing 3). At |east one row of (preferably

equi di stant) raised sections);110 is preferably aligned

in a longitudinal direction on the outer surface of

the piston rod 10, 3 1. Preferably three or five

I t udi nal f di st d t 10 .
equidifT5PIBGH AREUBRS 1D P RIONRE RGN be SRR hgcpiston rod 10,

10, 3 1. The engagi ng elenent 109 is connected to a
part of the drug delivery device which noves axially,
but does not rotate with respect to the main housing 3

The eggalrd fiamentr109,8 gpn0ecEratd patt B IS HY d2IVER device which
move§‘Hﬁpéﬂﬂf‘i"btut"%ﬁjé‘shnbf5 &Rt esire fedpect 6 tHE M‘élrf"h%%‘éﬁ\glé durlng dose

. an insert. In a preferred enbodi nent of
settln@r Iaméamahlmﬂmengagmgeelevm@ag it0g lslpente@ft theodrives s@tevee‘dst34 orof a

f the f
compgpens Witehli SpBaeaRy thibe EPraesvaT i of AR RseE @ preferred
embodinfert 61 tH prdXRrllihantidrE eV ehflagid eletnéntdt® id dtheast one lug
engagi ng elenent 109 is shown in three di fferent

(prefepawywtrns csmss; Iseation i i fern of a2pariadeldgramiprelgudipgenwards on
e 109 noves (with the
the '”?ﬂ'? %PE Zﬂ%ﬁ%ﬁg )%%et%rgd“i'recti on fromposition 1

to position 3 with respect to the piston rod 10, 3 1.
fOSItlon 3 the dlspen3|ng of the dose can be
In fi lerﬁa i@l engagings element21@%és ghewsrinrtbeee diffesent pagsitions which are

numbgfegi\é‘? nb %%dflfl I‘?l?é ?Ee)'sg%g?gr%vfﬁé %Z‘nﬁ;gﬁ ﬁd}%&%r@g molved (with the

drive sidieveert, 34)dia thel dirddtdrofrom pesitied & positiohld. W|tm respect to the
position 1 the piston rod 10, 3 1 has just conple

pistony fog! 16, shlergipgsition 3 the dispergingrefahe flpss @nhe %@@e%dg position 2
the p|§f6rner‘8%d1(.f) Oﬁn@% Bﬁe\)e'?\ﬁ%‘f' fot %taﬂh? k@B b? tHSlétﬁﬁ}néent of a side

th throu bet ween Two successirve ral se
wall 18&@‘ Itlwlengé@ngﬂemeumogtamdrarf edjacerbside vedibh2 of a raised section

110. IBeeiebdrihg’ Rinfan Feb 1 Bordi A4St CRETICEHCGS dReensing of a dose
and eﬁPﬁglﬂg efl@r‘ﬁei‘ap 109 h]asaé&eﬁ/eﬁqaphé’ﬁd%tlh %dl%fb"mré%ﬂbn gfnl % Zx%lical path

Ivery device housi ng 3 or
through ag@ap 113 béneen two successive raised sections 110.

The non-return features as shown schematically in figures 8a and 8b (example 3D) are
based upon a unidirectional coupling between the piston rod 10, 31 and a non-rotating
component of the drug delivery device, e.g. the housing 3 or the drive sleeve 14, 34.
According to a preferred embodiment of the present invention the unidirectional
coupling comprises at least one ratchet arm which is connected to the non-rotating
component of the drug delivery device and comprises engaging sections on the outer
surface of the piston rod 10, 31 which are engaged by the ratchet arm when a dose of
medication has been dispensed by the drug delivery device. In the context of this
application a “ratchet arm” shall mean an engaging feature which is flexibly connected

to another component.
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According to a preferred enbodi nent of the present
i nvention the unidirectional coupling conprises at
wo eashsssre ratchet armwhich is connected to tPeI/EP2007/009673
non-rotating conponent of the drug delivery device and
conpri ses engagi ng sections on the outer surface of
the piston rod 10, 3 1 whichpare engaged by the
ratchet arm when a dose of nedication has been
di spensed by the drug delivery device. In the context
of this application a "ratchet arn shall nean an
engagi ng feature which is flexibly connected to
An enga§inbectioAMNERt oABr sBFaEE BOtHRESIBIdMIrod 0, h@1 @ah @g. be a section
surface of the piston rod 10, 3 1 can e. %
contaigisgt Aoiecesnvathiangedge avueh isiangagedebyd wt;qhatsarm or a raised

sociof JRF 5 B IMLFIERTREERY 1, LIEEH TR HBBN p Hprorres

embodinfurgf 6f tiesl mebedi mrdntioh Iahﬂiealﬂ!teéﬁétrdvﬂ\(ﬁn(pr@fBrably equidistant)
| east one row of (preferably equidistant) engagin

engaging seetians ds Aliggaddni a langigitina udir%ﬂorupnemq @Htefnswmce of the
0 synf r r &f

piston; rt#dggoogﬁf @ﬁgfq%blg%r%’é ﬁ)tarlﬂ’fbe B%g?tﬁdm%l Jr%\{vgtcg‘néﬁlﬁglsﬁfant engaging

sections adg pravided bhdhe circemberencd e thon ptslt@n cod ¢0nBerence of
the piston rod 10, 3 1. In the enbodi nent as shown in
figures 8a and 8b a ratchet arm 114 is connected to

In thet%}ﬁbg& Sésegl?((‘?\mjt‘}q{iéﬂr@é“@ 865, 95‘@ 8f afmP ‘H{]ﬁsl tbAhected to

ralse sections on the outer sur ace of
the drivessleave dd, B4, ad br@agebe)rmdf afplddity délra:sedysechns 115 on the

outer Sk 6F DesIon e 20y 3het the BUTST dah dSixeriy Findiibagement is
showr?ﬁ]fﬁlﬁgﬁﬁeé Q\‘?hé}eraﬁ'b&%ilrﬁ%ffgé‘e 148 of fhé Fétéh@l%hﬁ'ﬂﬂl abuts an

a dose can be set by noving t drive sl eeve
abutment s@fape dAi7rafl 4 yaised Iseation 4d at Irntlnus;vpohntnpes(pemmlctrba tdese can be

not . shgwn u rotatl of t he
set by GOviFGL T EVe Sl o ¢raoaral SitandErdatondufigfespect to the
(not sHbﬁMWfo@@nri 3? af fdtéﬁor@“df Qﬁé'&ﬂohyrd&¢0agdtmﬁtre§ﬁect to the drive
surfaces 1186, . The ratchet arm 114 is bi ased

sleeve A4, aﬂrleonreuﬂn@ irhe fisit directiont by dhefabiutmept of @urﬁaﬁgs 116, 117.

The rahetay, 446 BT HEIkBit oL PR phIF stiate B8 atgn roa 10

31. the housing 3 and the piston rod 10, 3 1 rotates in a
second direction and

During dose delivery, when the drive sleeve 14, 34 moves distally without rotation with
respect to the housing 3 and the piston rod 10, 31 rotates in a second direction and
moves distally with respect to the housing 3, the ratchet arm 114 allows the rotation of
the piston rod 10, 31 in the second direction. During this rotation of the piston rod 10,
31, the ratchet arm 114 slides over the outer surface of the piston rod 10, 31 until it
slides over the next raised section 115 and moves into engagement with this next

raised section 115 at the end of dose delivery.

The non-return features according to example 3D can be combined in a drive
mechanism for a drug delivery device according to the present invention with additional
non-return features, e.g. according to example 3C. When the non-return features

according to examples 3C and 3D are combined in the same drive mechanism, a
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noves distally with respect to the housing 3, the
ratchet arm 114 allows the rotation of the piston rod
wa.000885¢665 N t he second direction. During this POL/AEP100T009673

of the piston rod 10, 3 1, the ratchet arm 114 slides
over the outer surface of the piston rod 10, 3 1 until

it slides over the next raisgd section 115 and noves

into engagenent with this next raised section 115 at

the end of dose delivery The non return features

. a ordln can b ned a
single KRt (P Be (T PO g B Ay i ca e dtwBRaPTd 57 g take over
the fuﬁ&ﬁ&?ﬁi’ bbthG?é%dri‘b@dV!ét@ oftléd eBatiomd 10 endr 1 5 peéxHrples 3C and
e.g. according to exanple 3C. When the non-return

3D. features according to exanples 3C and 3D are conbi ned
in the sane drive nechanism asingle set of raised
sections on the outer surface of the piston rod 10, 3
1 can take over the function of both described sets of
rai sed sections 110 and 115 i n exanples 3C and 3D. The

The neorretemnufieatyrestas showr schematisathe imfigersl 9a ite 9di @1@&&'6_3_) are

base(g&ipgﬁngfj éaasifacﬁé @?ﬂ%q‘r&? S@fﬁgﬁéesg?l V\E.t SIES\‘?‘étwﬁ’@ﬁ iS %esngned to

longitt@nhp guideda nalsed @oméat anrthesafteekarfacé obithé lpastomltred during the
surface of the piston rod during the setting of a dose

setting of grdaserio Rrevert refatian ebeRisoBofod. Preferably the
guiding feature 131 is a narrow aperture which goes
t hrough the drive sleeve wall and which extends with a
Prefeltm‘ly treel guitingg featard H81 I|9ngnaudwnad)ermrea&hlcbngo@mrough the drive
as s own i n

ai sed elenent 130 is refe
oo LSS W o B oghag Yot 2168 Tt Grection. The
ranseo;‘.él‘"e&%tgi%d i erggéﬁﬁyggé Fgggvn?ﬁ J?“ugé“’gg?% ritt]gH éﬁ? \f/léxrﬁi@arms 13 of
a pistsh em'/eO]afbcmndnag tp thex emddlodyment és sbewadn figorashe ahdusi ng
3 without rotating. Wien the drive sleeve 14 is pulled
back, the rib 130 on the flexible arns 13 of the

Durin%'cﬁfs@nsertfgrg% g&e 65d MR dF{E shiset 14 Ench@slproRinh&If/ with respect

rive sl revent relative rotation betweeéen
to thet e sing paithaut mtatmgeNng@miwﬁrwarsl@e\@owes pobed back, the rib 130

on 6> T 14 8 SR BAL iRVl B AR 147 i the crve
sleev?gﬂﬁb%r@véﬁﬂre‘eﬂi%%@”ti@nrﬁét%eﬁrtﬁé itWB | JartsMThis éfgafsthent can also
be seen in figure 9b. During the proximal movement of the drive sleeve 14 the piston
rod 10 does not move and the aperture 131 therefore moves proximally with respect to
the rib 130 which is thereby guided along the length of the aperture 131. The length of
the aperture 131 is preferably adapted such that the piston rod 10 is prevented from
relative rotation until it clicks back into position ready for the dispensing of the

subsequent dose.

During the dispensing action (see figure 9c) the piston rod 10, rotates with respect to
the (not shown) housing 3 and is at the same time moved distally. Therefore the rib
130 on the flexible arms 13 also screw rotates down the helical thread 17 of the drive
sleeve 14 moving out of alignment with the first aperture and into alignment with

another similar aperture at the end of the dispensing action.



the rib 130 which is thereby guided along the | ength
of the aperture 131 . The length of the aperture 131
W0 2009088663 abl y adapt ed such that the piston ropPC/8P1087/009673
prevented fromrelative rotation until it clicks back
into position ready for the di spensing of the
subsequent dose. During the di spensing action (see
figure 9¢c) the piston rod 10, rotates with respect to
the (not shown) housing 3 and is at the sane tine
nmoved distally. Therefore the rib 130 on the flexihle
The ranmetu® teaturescacsprdingatoeSxamRle SRecaIbe: gpmbiachwitizother non-

etumpghlf & oG ST S5 FRYSeR Bhy Pt BREE s bive.

simlar aperture at the end of the dispensing
action. The non-return features according to exanple 3E
can be conbined with other non return features, e.g.
one or nore of the non-return features described
above. CLAIMS 1. A drive nmechanismfor use in a drug
delivery device conprising: a housing having a
proxi mal and distal end; a drive sleeve non-rotatable
with respect to said housing; a piston rod engaged
with the said drive sleeve optionally by engagenent
nmeans; wherein the said piston rod further conprises a
di stal helical thread portion threadedly engaged with
the said housing and a neans | ocated at the proxinm
end of the said piston rod for rel easabl e engagenent
to the said drive sleeve; characterized in that, a)
when the said drive sleeve noves proximally with
respect to the said housing the said piston rod does
not nmove with respect to the said housing; b) when the
said drive sleeve noves distally the said piston rod
rotates with respect to the said housing so that a
force is transferred in the longitudinal direction to
the distal end of the said drug delivery device. 2.
The drive mechani smaccording to claim1, wherein the
said nmeans for rel easabl e engagenent of the said
piston rod to the said drive sleeve consists of one
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or nore flexible regions. 3. The drive nechani sm
according to claim2, wherein the said one or nore
wo b@giokdees r egi ons are rel easably engaged w t h BCheP200ah09673
thread on the said drive sleeve. 4. The drive
mechani sm according to claim1, wherein the said neans
for rel easabl e engagenent ofpsthe said piston rod to
the said drive sleeve consists of unidirectional
rotational coupling neans. 5. The drive nechani sm
CLAII\?%CN ding to claim4, wherein the said unidirectional
tational coupling neans are engaged with a helical
thread on the said drive sleeve.6. The drive nechani sm
according to one of clains 1 tg 5 conprising
1. nderivetoeehanismfpeyseuin axirge sebiveryrdavige 6<hm@flsme
. t irection with respect to
a nou?hé n%glbr{sqogéﬁ%bﬁa??hg d&?‘?’@é“% eeve noves proximally

a drivésideveasdrestatadld hﬁthh@speﬂgo said Rbesidgj ve nechani sm
according to ¢claim6, wherein the non-return features

a pisten Rt pagaged with4be ﬁ@'q‘ ddye pleeygiaptionally by ieggagement means;
where???r@%gﬁ@ ;ﬁ%%pﬂo%gfu?tﬂ@? léhﬁuﬂfée% rbedi%'tajtr%\rl\‘iﬁépﬁrregg I;])Bpt?on threadedly

ani sm-accordi
engagetgwithrthefszid dnoeising ahd Iaamﬁansnlecé’mit at thes predinat ehdooh the said

] the gro caonsi stin a | east one armwith a
p'StO”fﬂogig ’ﬁgé%igtg?@ﬂgﬁﬂ E‘Wrﬁté‘gf %%aéﬁ%{ﬁtg%‘ﬁ‘@eagenent with
chara@teﬁ‘ié&?ﬁ"'t 4roove on the piston rod and which is

gned to axially engage a step in the helical

a) gwbenetha/malm drige tdhee\ve umersgprfoe(&nallt)ewltb) respete s theosaid housing
i, n | ement with a cross secti es tlaIIya
R Bistp R Hodbhet Mvedilubeanest e Sad Husihe
b) %RQH eth@nsélﬁedﬁi/été?@e\?é’%MsC*alétﬁll)ﬂf%ﬁé%ﬁg b@td?ﬂ%&ero@ates with

section in the helical groove wth a snal hel i x
anegpect/\m dihe i said H@ustrtgapon'@at enfaence, ISc:graasferreésm thee longitudinal

AR o 1oF oA B SR o e R Teast

one of a plurality of raised sections on an outer

surface of the piston rod which is the stopping )
2. f Ehe udiéve mechanism according to claim 1, wherein the said means for

releasable engagement of the said piston rod to the said drive sleeve consists of one

or more flexible regions.

3. The drive mechanism according to claim 2, wherein the said one or more

flexible regions are releasably engaged with a helical thread on the said drive sleeve.

4. The drive mechanism according to claim 1, wherein the said means for
releasable engagement of the said piston rod to the said drive sleeve consists of

unidirectional rotational coupling means.

5. The drive mechanism according to claim 4, wherein the said unidirectional

rotational coupling means are engaged with a helical thread on the said drive sleeve.
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d) at least one ratchet armwhich is connected to the
drive sleeve or the housing and which is designed to
wepgagsseat | east one of a plurality of engagi nBCT/EP2007/009673

sections on an outer surface of the piston rod which
is the stopping feature and e) at |east one guiding
feature of the drive sleeve%?ﬂch is designed to
| ongi tudinally guide a raised el enent on the outer
surface of the piston rod which is the stopping

assenbl use in a dr liver

d .
6. %veanspﬁ\nmﬁ@ sheoing o hae e b amd daet icabtpising non-retum
featur@EWH?(f;h : eﬁg iot?ﬂ_oﬁ of Jfﬁ)e rr1>1%t(‘5‘r'i rSd el a‘é?Woﬁ’@Hir@Sﬂon with respect to

conprlsn rive mechani sm as e|ne I n any of

the hasingrwhinttbe @lrive slérveaswaabipyoximally avith @spect tthiedrausing.
delivery device according to claim10, which is a
pen-type device. 12. The drug delivery device

7. aFﬁ@rder\)égn{ébh%ﬂYsrﬁfadHo%lﬁE t%ocia‘ﬁnlé wHersiR the ABn-return features

i njector-type device. . ~The drug delivery device
compasm andéngading sestucd whl@h umdasxgned 1o engaigeta stopping éeatare on the
¢ %dle 14. The drug delivery device according to any
msoqd' claim 10 to 12, which is a needl efree device. 15
The use of a drug delivery device as defined in any of
clains 10 to 14 for dispensing a nedicinal product. 16
8. Tﬁbe wsweoneghanigy decordig,talelainoe,arhenetn the eagag@lrfﬁeature is at

least Qe i SHERRL D AR BT B LEMa bEL ™ S (he or oup

a) at feu¥3icid AemOWith s leixible FeetibA WIBERTBEN d:mtﬁﬂﬂ eagagement with a
wei ght heparin, their anal ogues, and their

helicaljgraaxme; Py dke piston Tad ansk Whighds dﬁétﬁﬁeékt%axlﬁ@y ghgage a step in the
hellcaf‘ércb%ml\hﬂlghqs tHe!Grod) g'iﬁng\éf;e;] Yudevi ce, conprising the step

providing a driv anism as defined in any of
b) at lebsi ome Engaghgosleaerm sdthndicyosssseetiomeidessentiatly a Sarallelogram in

constant engagement with a helical groove on the piston rod which is designed to
engage a section in the helical groove with a smaller helix angle which is the stopping
feature,

c) at least one non-flexible engaging element which is connected to the drive sleeve
which is designed to abut at least one of a plurality of raised sections on an outer
surface of the piston rod which is the stopping feature,

d) at least one ratchet arm which is connected to the drive sleeve or the housing and
which is designed to engage at least one of a plurality of engaging sections on an
outer surface of the piston rod which is the stopping feature and

e) at least one guiding feature of the drive sleeve which is designed to longitudinally
guide a raised element on the outer surface of the piston rod which is the stopping
feature.

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

as defined in any of claim 1 to 8.

10. A drug delivery device comprising the drive mechanism as defined in any of
claims 1 to 8 or the assembly of claim 9.
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11.  The drug delivery device according to claim 10, which is a pen-type device.

12. The drug delivery device according to any of claims 10 to 11, which is an

injector-type device.

13.  The drug delivery device according to any of claims 10 to 12, which comprises a

needle.

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

free device.

15. The use of a drug delivery device as defined in any of claims 10 to 14 for

dispensing a medicinal product.

16 The use of a drug delivery device according to claim 15 for dispensing a
pharmaceutical formulation comprising an active compound selected from the group
consisting of insulin, growth hormone, low molecular weight heparin, their analogues,

and their derivatives.

17.  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 8 or an

assembly as defined in claim 9



