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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 noossseen rel ates to drive nmechani sns suit abl BCT/@P200%@09675

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 may activate the drug delivery

devi c®0sSDés &NP TIRIYR NFCHAMSHt BQR QRUG BEBIVERYUBEWIECE| very

devi ces have application where persons wi thout fornmal

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

an accurate and predefined dose of a nedicinal

product, such as heparin or insulin. In particular,
The teaihplical feldcefsthiedameerstjp! | cat i on where nedi ci nal product

is adm ni stered on an irregul ar basis over a shortterm

or long-term period. These circunstances set a nunber

LLL J d t

The koS RERTRT IS 1o ok R S e oy sivetin grug delivery
devncmsm tparticdar rpdmtyrpe arfjettoes, muhiepeinati onndfert bé pmr&est doses of

medi qﬁ{;égtj@gtgqlr;ar? ﬁ’@ ? usigt‘r%e% |§e§’%;§’ IgH%gt & and ngilg\éention relates to
{
such &r%b ddliderHdéviess %er W?ﬁgb@h’\%{é th%u?dbh\?er?%vﬁ%

to be “di sposabl e n reusabl e he devi ce
should be cheap to nanufacture and easy to dispose of

bei ng suitable for recycling). To neet
Descrpﬁggeo r@%ﬁ%‘? fents the nunber of parts required to

assenbl e the device and the number of material types
the device is made fromneed to be kept to a m ni num
Such Lde:eg dsglivent devw;eagham iappligatitsy whese pearsors |wikhasitrformal medical
hin the di cal 6 048 336 di_s
trainin, i SRR, REhiRr BT Al AU R BB0 RRGEHe dose of a
medltﬁ’rﬁélepﬁd@idéﬁ %d&hné§tﬁé§é’nn sors ihednbparailar, 0fuch devices have
rot at abl e dosing el enent. Once the dose has been set,

applicatioa wharemedicinal produai l&ﬁdmlm@teaaﬁ@nfammméar basis over a short-
| he penbase until a stop is reached. A

term %ggﬁb?%%ﬁipgkg sed by the end nenber 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@ eaoBiossy6a pre- set dose renmmi ns unsol ved as t WeCHEP200TI809675

need to be performed to armthe device. WD 2004/ 078239

A 1 teaches a nedication dispensing apparatus having a
rotating drive sleeve and doge dial sleeve with a

clutch elenment |ocated between the drive sl eeve and

dose dial sleeve to allow independent rotation between

base yg)\g ?B%@ ﬁ'r%%?fﬁeé‘nﬂ 46 AR pehakd Byetie eniMm¥fiber being axially

a nedi cation dispensing apparatus is
drlverdltawhgisdtﬂm\pengbase ami tam ydriving e idennad qlungernengaging member.

oS S RBDir 8 BB Y L8 o
|ntu1t|9éﬁ’éé§hof3|séﬂﬁH@t aVprelset dw@ﬁémﬁfnspﬁﬁétﬂﬁeélsé%ﬂt\h@ actions need to be

selectively transmt notion of the actuator nmenber to
perfotrhed tty axre thederice. Surprisingly it was found that the

drive nechani smaccording to instant invention w thout

having a clutch el enent provides a val uabl e techni cal

WO 26(54‘;’07‘@239’ Af @achdsv g rﬁ@@f&@ﬂbﬁr@spéﬁ‘ﬁhglébﬂaﬁdﬂ@ﬂavmg a rotating
force is needed to actuate the mechanism This is

drive st¢evey eddbyoschdial rale@druatitron ettch plesent losated between the drive
soeviSh SR AATShR0h oo e LT ALRR B e arve sieeve

and tivé duvsd dsaltshsevedvant age of intuitive and easy to use
dose setting. Description of the invention According
to a fi rst aspect of the present invention, a drive

In W@Eg Qgr 535 rlngdf?:aﬂBHgdlg ﬁé’ﬁéyagf%aé/rhﬁfs i$ divulged having an

onprls n ousi n hav

axially hﬁ&ﬁﬁ’g aetiefter ﬁd@tys polledioat bﬁthdﬁeéwcelbddyteasbt adose and pushed
activation neans that is non-rotatable gn th respect

into thaebadyl & whispansg; the get gesey Baviedeaqdigien fiementhwita 4 } qumber of
pron%oﬂ%agto %e@%@&gﬁo'ﬁ&%sﬁﬁgmﬁm&fhthteh%cﬁﬁétﬁ r theMber to the drive

eve an usi ng; characterized in
member.

Surprisingly it was found that the drive mechanism according to instant invention
without having a clutch element provides a valuable technical alternative 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 setting.
Description of the invention

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

a housing having a 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 housing;
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a) when the said activation neans noves proximally
Wth respect to the said housing the said drive sleeve
WO 0008108856 t h respect to the said activation nREREP2AT009675
noves proximally with respect to the said housing; b)
when the said activation nmeans noves distally wth
respect to the said housing Bhe said drive sl eeve
noves distally with respect to the said housing and is
prevented fromrotating with respect to the said
chaﬁﬂﬁéﬁ?éHQn Hgtthe said piston rod is caused to rotate
W th respect to the said housing so that a force is
a) t ndesf the edid ractivatiorormgeanslimaveslipreximally witht respect to the said

ChBUSNacRE o die Heds Farbie Withésbecttong Hhif ttilfion means
t BRd %&@Pf&%bﬁy RithessELtit8 the s8id Kolising;

Cross-sect ' anot her preferred enbodi nent of the
b) dwheem timecsaid iastivation nmemtmome@mstaliy with rpspedntOrtbe said housing

h di
iy CPUPAGEE o Tl A B el povsing o
t BraRGREd PO 'ré’c@nﬁ(‘ﬁ"%ﬂ'ﬂ‘ésﬁébﬂtooﬂfé@,é@hdtﬁfr@ﬂé'ﬁ@ the said piston rod

portion are oppos di sposed. In a further
pise¢augestitocrobalei \wﬁhremeot mstrtﬁ said hausing e ihajfa farse dntransferred

L pRaiidBaRE ok BTHE ciSef P pthelind iRl byice
rot ation between the said drive sleeve and the said

activation neans is allowed. The term "drug deliver
In a prefreast embedinaentpfithe dive anechaniemiof dstanhinveptian thé piston rod is

ofesgérﬂ%élgfcﬂ.gg% %(II’;%%%%& ose or pre-set dose or

sposable or re-useabl e device
designed to di spense a user selectable or pre- defined
dose of a nedicinal product, preferably ltip

In angﬁr@r meefered epbediment of thediive met‘gﬁs\mrﬂ mmfégvemtdﬂ/v the piston
rod fgﬂrl v;{lt pHEIORL ¢ Qlart éde@nﬁaﬁ%@e eﬂﬁﬁﬁaﬁqﬁfe%rded portion

I ves etc. V|ce
wherelonm@CSaldrdlpmh-thng.edeemlodeamd/delng smuy mexm'rab\thmdied portion are
t hrough a chani cal (optionally manual) drive
oppomhalaﬁp&ﬁe el ectrical drive mechani sm or

el ectromechani cal nechani smor stored energy drive
mechani sm such as a spring, etc. Dose
In a further preferred embodiment of the drive mechanism of instant invention the drive

sleeve is coupled with the said activation means for longitudinal travel and relative

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

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
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sel ection may be provided through a manual nechani sm
or el ectro-nmechani cal mechani smor el ectronic
wore@kastesm Additionally, said device may PCT/EP2007/009675

cont ai nconponents desi gned to nonitor physiol ogica

properties such as bl ood glucose |evels, etc.

Furt hernore, the said deviced4may conprise a needle or

may be needl efree. In addition, the said device may

conprise a fixed needle or a replaceable needle or a

Iﬁﬁ?g- el RgﬁQ{

compg@%b%lﬂé%&wetﬁhgét@?rﬁnnb'e . é lséé]r)‘/) ewlgse étgbr?alals rtr)wle%ond glucose
levelsa efCs Eusthbtmonaadhéesamm&lqeemayywnussecaenpedlel di mpy be needle-

free. pfgﬁﬁ‘é'ﬁoﬂo dﬁf ?cg;a %}%éeé%gaxéeggénechan all%%ngerpéaceable needle

ora r‘P{B{/l‘ﬁ? néedlé dr H8Meldd Hw%%lrg/n@&m%‘)ﬂﬁp&ﬂfch%t tHéJféFH “drug delivery
nedi training such as patients. Preferably, the
dev:cd‘r‘ sgaldjahearea;dtsmsaue needle-based pertyns devipe. prwhldlrtgerrmltiple pre-
accor di ant inve

hal | .
defineg) ey g G SRS A s THBHS] P AENVEHoRER niose selection

mecha'ﬁi%%{s whﬁﬁ*lelsI désiBhed ol sy bp%@rb@ﬂs (witHtR@Ifbrmal hidtREal training
bod havi nfgeeone or nore helical threads. The housing

such aa;pa@entaaﬁrg ably othendibigedelivensdewce in ot te: injegter-type.
confortable handling of the drug delivery device or
any of its mechanism Usually, it is designed to

The t@ﬁ%s‘fhoufslr‘?g AUcotding todHk et invshtioh selRprefeidtly awamiany exterior
the inner conponents of the drug delivery device

bt 9 ” N

housing. gmain Housing/e “hedyanisball”) cerr trrteﬂ@re hOHElﬁ‘IgéinSqﬂ stipRer body”’)

iy BY i BN P P PR BB Al W e st

corredf)iandr sorgforabia! hbhekg oﬁﬂ@@ﬂ.@(ﬂelﬁferﬁt deuviceroradny of its mechanism.
non-t ubul ar shape Usual Iy, the _exterijor housin

Usuaﬂbrit/@sd@sdgmgbﬁab%%rfmi fect, \guida anﬂ/ovb%ngw %BaﬁﬂYeOfthe inner
r -

comeipghRFal 9 AFG M kenl AL EL, BIERGhafRFE Scplidto. punger

pistore OGP byreintiting th@&i)@bsurmufnbntammah‘s tmublalgllqmd dust, dirt etc. In
provi ded with a plural Iﬁ’yg of Xi mum dose st

geneRalcthedip UGB} LBRRRK T il 8" SRETRSea Phfukgor nonubular
shap@r%l%ﬂg Bk (GGt h¥aLingN sBRRYS 1o Hb% Eeé”baﬁrr@q"egeﬁlhlch may be

accor g to I'nstant 1Tnvéntion s particularly nean
replatéablerdrardredglaceaife t fromowhichra nootheo oé oses fof tehmedicinal product
drive mscgani snidrug delivery device,
may by dlspense
In a more specific embodiment of instant invention, the housing is provided with a
plurality of maximum dose stops adapted to be abutted by a radial and/or axial stop

provided on the activation means.

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 “coupled” according to 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 to each other
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e.g. a spline, thread, or neshed teeth connection,
preferably the interlocking of helical threads of
waeomposssnt s ("t hreadedly engaged”). The term "POUBP®A7/009675
according to instant invention shall mean the
connection of two or nore conponents of the drive
mechani sm drug delivery devi e, e.g. using a flange or
the like, in which the degree of freedom of the
conmponents with respect to each otheris Iimted. In a

is lim?%cf.gﬁgé gféféffga@n%ﬁin%?oﬁ%%@ﬁéﬁedﬁs B%Frmtfetoeﬁo fotate around one

round one axi's Wi th respect to another
axis witimpespaut tarahdtlserl i:mmpedeﬁt and a$ limdteldefromoalhotigratotational and/or

and/ or transl veman W th respect to another
transigiaRa BAYeMER! W tﬁaﬁép%gw.a@e he" GHBORNSMENt of i nst ant

In a mﬂr‘éeﬁér‘ti%ﬂlart ibsd g'}éﬁ]%'f HRtEnt PvBhtYHh A8 dMvidsideld 39fovided with

I's couple e actlvation nmeans such t hat
a flangel titait Ve coapked tntrebaadtivation means| suod thaﬂlremuvamgatm about the

i WSEa 5 1 5L o SO S8 A ppnr rlative

moventEritV€ eS$ &Ry pqté\gé}{tgung to instant invention shall
nmean any essentl al 'y tubul ar component of essentially

circular cross-section and which is further releasibly

conne ted o the dos sl.eeve, I .
e e\ ot fiobelk a8 fverioR RE Z0ERH cany essentially
tubuléﬂ"'@orﬁbéh@rﬁl 6péssémlaﬁﬁfmbald@afr63§§b@tf iore ahadivheRtis Slirther releasibly
i nstant invention drive sleeve is provided at

a
connefited 4P thed dese Hdial sigevendn se qsaterfac egetodiment dhe drive sleeve is

furthel B SRR o i "6 Sposed bet voen (he

In a rﬁb!‘ébaﬂi@dlaﬁ#ﬁb@tjlﬁieﬁtﬂ@ﬁSnﬁadt invgation othehdriieosieeng |§)}provuded at a
line neans. Optionally, a first radial stop may

dlstalmr@k/waléalrsirarﬁi fﬁﬁmdn%anqe&c\@ltla@ntlﬂ@rm@aéﬂ@eacgletbw between the
first arn?idé rﬁ@zﬂwﬁ F{%@/lrﬁegvﬁﬁ &y géﬁs}e%n Pt tnhikeecond flanges

ECOH on rod" accordi I nNg

and keygidatd thevenisin byhabllnema@am COpnonaIm; aidmsft eadinb stop may be
operate throu h/vvlthlnthe housi n desi gned to
provideth R8Iz PEXIRARIaCARIdRg L ﬁﬁ\do%ﬁﬁﬁaﬁ“i’ '%a?#@poma@ be provided on a

dtalffd S SRR I 2oLy T LI e S St o
an injectable product. Said piston rod may

The term “piston rod” according to instant invention shall mean a component adapted
to operate through/within the housing, designed to translate axial movement
through/within the drug delivery device, preferably from the drive sleeve to 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
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. 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
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be flexible or not. It may be a sinple rod, a
| ead-screw, a rack and pinion system a worm gear
wayEBemesdr the like. It may further be of a uPCT/BP00T009675

mul ti-conmponent construction. The term "piston rod"

shal | further nmean a conponent having a circular or
non-circul ar cross-section. Bt may be nade of any
suitable material known by a person skilled in the

art. In a preferred enbodi nent, the piston rod

the s%i%iwéaiﬁﬁg%&n ihé’%%pé"ﬁr ear%f&éﬁ{xa%'ﬁgow@’dl@ﬁﬁﬁﬁd]@ In another

ellca her preferred
preferet) edibaditneot thepispors rach of odtantdovelition campriseathreads having the

i nvent | afirs thread is |ocated at the
samediagggpt &deré’l’fﬂn%' @'&gﬁ'}?dg'ﬁbl €09t thread is |ocated at
In yet &H%tﬁ?iéf@#reg%%lﬁ{dl%t SRS tRMSheehtictfitheMeanedmthB&econd helical

sai eads nay have the sane or, preferably,
thread)mﬁ(blse tpéstdn S'DdSShal"d]fE grea’teamﬂmthe ﬁ@adf@rmedlrehbehﬁa’réhtead More

retob, B+ E0%eS1 8 el HERL B0 AR S T8 o e i

secorf'Aelidd tN@ad@WQﬁhFVto F’Ir@(ﬁ eeveafinfine pribfeRied 1 tonsH@NMost preferred
I nvention the of the second helical thread of the

1:2. Rreferablyy one the s@d threasisds delsignedrie angageowith ke drive sleeve.
helical thread. More preferred, the ratio of the | eads
of the helical threads of the said first and the said

The tERA Gﬁé'tl\fé@lbhcrﬁbahgff 8665rdirgy tb ihstamt InvdhtiodveHallndean any component
preferred 1: to 1:10, nost preferred 1:2.

desigpedfier anymltofmcmfr@metrmugef He ethesdrive oﬁé%ﬁ?‘gGheBFQf@rab'Y the term

iR SRedh oo B e TEB BT ATPIBLAA fospect o he
housmgrﬂmrl@rﬁllo%’ﬁl @ﬁﬁfb\leoldngﬁnéiﬁiatl fvﬂﬂ*ﬁﬁaé‘ﬁe@ﬂm hie Urssing@to transmit
drive sleeve. Preferably e term"activation

force rfeqmn sthe susgr tonthen dHV@o'i’r%%Yﬁen'D annereipeafered epbgdiment of instant
| .
wenfioh ot GBtRRPY Tkt e Speived i R Rt & FRARiyipat end o

enabIEtheaJs‘emmatcheauesme d@/ltdslelndyet\m(ﬁlhaewmfer’red @mmmschment of instant
referred enbodi nent. of instant invention

invengien itha@chkatiRmmeans {srerovisied With 12 geMtECk piige o allo e user to
cispefof 8 bk AUTRLBaRRRYLEEL 10 B0V P,
i nvention the activation nmeans is provided with a

The gcegr%?gfrtgeﬁ Lé %pgﬁ@ ‘C@gmegc%opds% tgolng{ Y e|p1\sien’uon 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 an activation means, or the like, preferably the activation means, for
indicating to the user when the device has been activated and/or is in operation and/or

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

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

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.
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The term "graphical status indicator" according to
instant invention shall preferably nmean any markings,
W@ 980567 nuneral s, etc., e.g. printed on the BXI/EP29AT/009675
surface of a conponent of the device, for exanple the
drive sleeve or an odoneter or a dose dial sleeve or
an activation nmeans, or the Fike, preferably the
activation nmeans, for indicating to the user when the
devi ce has been activated and/or is in operation
I ' i r live
A e e o T oo Bt e Ty e in 8 rug delivery
device ltomjwising:ther drivecgsbasism etcendingfevingtans inventiepan t he
end, which is furthest away fromthe dispensing end of
the device. The "distal end" of the device or a
A third BpRRReBF tHe ﬁfés@n@ﬁwmioﬁfﬁbmdé@@ dkdf demsryVdevide temprising the
cl osest to the dispensing end of the device. A second
drive aambhanissh of te assemblyeacdosdingrievnsiast iaveati@nbl y f or
use in a drug delivery device conprising the drive
mechani sm according to instant invention. Athird
A fouriPaspedtl of e [Presemnt invevneohi Srovidlesva destiodliofthssembling a drug
~delivery device conprising the drive nmechanismor the
delivery gtavige, campsisiionthe stamet arevidingeddriye. machanisfh or an assembly
ect. .ecent invention provides a nethod of
acmm?@ﬁ%ﬁﬁpgﬁﬁﬁgﬁﬁ$3§ﬁdelivery devi ce conprising the step
of providing a drive nechanismor an assenbly
_according to instant. invention. A fifth aspect of, .
A fifth aspget O?HNFéﬁN giyenfopre theeuss oh ajAHg Qsliveryr Jeviegiageording to
: cGor di te i Jnventl on f or di i ; ;
nstarl iCHR 1B AEpRAb Pl (Hb3REHrRRerlbly dispensing 2
pharrpéesutivat formalatibar felgat salotigre. guspengidn oetc.)s wopwrsimgn an active

etc.) conprjsin n active conpqund selected fro he
compguBilp SERRECSTATY G2 | SH9UPT 17ONBRBU8 OhARAWIb. STQMR hormone, low

Laht i hj t S9HAReand their
mole%[}g%rie\\‘&gllg?ﬁ ?/Qgsé%ﬁ’l tg ﬁ%ﬂ?&ﬁ%ﬁ%ﬂao ﬂ%e B 2w ngs:
Wthout any limtation, the instant invention will be

. expl ai ned j eater detail below in connection with a
Brlef@p@pgpq%o#eﬁggéqwﬂgs.and with reference to the

drawi ngs in which: Figure 1; shows a sectional view of
an enbodi nent of the drug delivery device in
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 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
accordance 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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accordance with the present invention in a first,
cartridge full, position; Figure 2; shows a sectiona
wQ 2@s/0sfe6an enbodi ment of the drug delivery deRCT/EPIA7/009675

accordance with the present invention in a second,
first dose set, position; Figure 3; shows a sectiona
vi ew of an enbodi nent of the8drug delivery device in
accordance with the present invention in a third,
final dose dispensed, position. Detailed Description
of the Enbodinent: Referring first to Figures 1 to 2,
there is shown a drug delivery device in accordance

The dmghdelher}orcteamg (I hcemprisesTaecaltridged ettaining pytvi(@g and a main

oo 1O L9, TG APV B gy ) on e
dlstaltel?ﬁ &I@thbrrhgﬁhehéﬁélﬁgr(Bf‘ﬂré)%éur(ea)to?Bfl"netrr!ﬁ/ &hyp 5altalsiBtmeans known

he mai n housin are secured oget er y any
to thespet%)lml skilhech rirs tlkeucam Indhenhitugteated rerskodinent| the lvartadge retaining

nthe il]ustr ed S di t, the cartrid etainin
part (¢fisioepufed WRbEEBGSH Bhr B e mais PEPSR P (Dhe i n°
housi ng part (3). A cartridge (4) fromwhich a nunber
of doses of a nedicinal product may be dispensed is
A caﬂpldcel(é)sﬁohhwhh-‘é\ & apmbied gé dpéeapﬁarfge@grrtal Pryduck may beslispensed

is proS/ Aged %/rgg(?%é E%%nﬁp@tp%ﬁ@hf\eﬁgtqﬁﬁ@hgaﬁq%h Hqﬂethe proximal

end ofﬁfeatérﬁﬁhgé/@f) the distal end of the cartridge
retaining part (2). The renovable cap (not shown) is
optionally provided with one or nore w ndow apert ures

4 ' . ,
A rem(ovf?ak g%rggr%} é@{gvﬁg % I?%Iggggblg'rg%n\%% &ggr H{%a.ggé|s g of etHS cartridge
retainffg bbﬂ @r The Q‘gmdv@b&; sapgnptishowR) is bptibrally bt:taild@d thh one or
enbodi nent, is rOVI ded with a distal_ threaded reg

more (yndawsaRertresort2) Hbreugh whikth the position phie RisleR| @) within the
wn) to enabl e nedicanment to be
Cam'@:msey{romt e cartridge (4). In the illustrated
enbodi nent, the nain housi ng part (3) is provided vvi th
th de I | ustrate
The (ﬁﬁﬁ@b:ﬁer}%eﬁ? E%gg;rﬁ? Eétglgﬂ (égérp”t ! jngliﬂtsm{e% embodiment, is
provided with a distal threaded region (6) deS|gned 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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conprises a series of part threads rather than a
conplete thread. Alternatively, the threaded circular
wop@aiossye1 8) coul d be formed on a separate conPCIER1007/009675

that can be secured agai nst axial and/or rotationa
novenent with respect to the main housing part (3).

The main housing part (3) isSurther provided with an
internal housing (7). The internal housing (7) is

secured against rotational and/or axial novenment with

internaf HBASING! @) LMY R mah‘i“h%ugmgppéﬂ (88)In thddiltidtrstal |lambodiment, the
t he internal housh@% has a plurality of

track | BR)i coasists 1of ex galngh@add@ogtl@t saroehoa tnea)poriion  extending

Iongitgﬁﬁ%ﬁqé%ﬁé- rh&w%ﬁ gﬂ%%dbgéﬁﬁﬁg?hgﬁﬁgtfﬁ Q)?\el B@Iuisdtgggﬁ 7a?nd the linear

portioPNfd fRNEndsé st thé&fé‘hcéBﬂ)reQQﬂfdrﬁbﬁ t@fcr@ai%ehl&ﬁitlnuous track. The
thread portion and | i near portion extending

dlstal|eziwgpf the Wrgaryporting Qfethedéackt (30243 previded iy aedatent tﬁature (31).

OBt 487l RALTRY, 715y, 58! RO, ARSRlUB. e mena

housiﬂ?mVLmayU@e forardd. intdugraly Mthlthemﬁlainfhddsmg partdB).portion
0 e track (30) is provided with a detent feature
(31 ) . Optionally, the internal housing (7) may be

A first {h?é‘%d’@ oE*fomr%& ?e i1 %@%nﬁl&% L H&bAd 32?‘)3 *rfr‘% a[;§i§t)on rod (10) is

rmed 1n t e maln
of geﬁér)ally/bufoula’[ crbbse&dtl()ﬁ) The firstr theelacht(9) bé thie pistoneod (dD) extends

d h [
throug aes| threadadyl gnbased suliuihe Breaded Citbuist oprping(&gf the main
hous@ﬁﬁéﬁ‘fé@?l ﬁtﬁ’r@sélﬁ‘éﬁw%ﬂ)ﬁ%%&ﬁe& iy Wals"t‘é‘ld?ﬁosof the piston rod (10).

y ‘engage rea ed circul'ar openi ng
The fré3swt fobk(Maiisidisposed do phut thezproxitnalr fase wf ¢hé pcsltom (5) A second

S Iocat at the d the t rod
thread 143) iSfnlhgs L4tk erormel £nd of B pigtarh Bt 1o Psiad ethe second
threaﬂ’r(PZ) SthelF168NnG0d1(16) R éééé‘i‘\tlé@ eqﬁalst%OtHBCieédF beﬁﬂa Iﬁél?&al portion of
Is fornmed at the roxwra end the piston rod (10).
the tracie (30 4drroed bﬁ@v@@m thejlmemehuowazg] (6f anthéhematimhousiag part (3).
(10) is essentially equal to the | ead of the helical
portion of the track (30) forned between the internal

The fitsUfHredd ((8) amadihehsedBHdtHred8 (1g) BRitke (p3ton B8 (1I0) Hre oppositely
t hr ead (9) and the second thread (12) of the piston

disposed. (10) are oppositely disposed. A drive sleeve (14)
ext ends about the piston rod (10). The drive sl eeve
(14) is of a
A drive sleeve (14) extends 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 sleeve (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 radially 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 proximal end of the drive

sleeve (14).
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generally cylindrical cross-section. Afirst thread
(32) is formed on an internal surface of the drive
weh@ewssep14). A flexible lug (36) is forned atPCTEP2007/009675

distal end of the drive sleeve (14). Afirst radially

extending flange (35) and a second radially extending

flange (34) are forned on thE) drive sleeve (14). A

second thread (33) is forned on an external surface of

the drive sleeve (14) between the first radially

igatt )! ) @é\ﬁb nd thr 12) of
The Rt BREICDD|TNAE iie)siess |11 15 RgAgen BiHe/speond thread (12)
the pistoange (187) is forned prOX|naIIy of the second

radially extending flange (34). A radially extending

pawl feature (39) is fornmed on the drive sleeve (14)

The fréb(ﬁﬂéllldg/ (%) 6ﬂ1ﬁetdnxfedsléade tdyiscad gedeo bhaage wuﬁﬂhe track (30)

beari'ng flace (38) formed at the proximal end
formedrtmweemdhem@mdwqusn)g pad (8) ard thenindermal Boysiog (7 he
drive sleeve (14) is engaged with the second thread
(12) of the piston rod (10). The flexible lug (36) of

A nuf Ms)drg Yocaie@ pawedA) thes deies | geevke t(¢4)?rwﬂgﬂ16/\/luﬁtbrﬁélehou5|ng (7,
track (30) formed between the nmain housing

disposed betweenttbefifst Aange {§5] and t&enﬁﬁcqrwsﬂange |(§6)at l@dthe illustrated
embo?%&ﬁ Elhel H&e@%ﬁf asﬂae?fer:(ﬁte( f]n4§ a?&‘g s Methb”éo,sge%% I?)?lfﬁé Yvice. The

di Spos ween I'TS

nut (48963\@306& irtegail tRrépd that ishitréddeadiy eagade@mbtbdihﬁécdddethread (33)
is a half-nut. This assists In the ass g
of thedin%@eaw(%) Theeouiat syrdage ahtheaput; (ﬂfiéaﬁa@mﬁﬁraa' urface of the

e S e
mterntapzi'{oHsﬁ'n@i ?@eﬁgfgégygﬁ?%%%ﬂ%{hél %ﬁlggssﬁﬁ?acew ﬁﬂ g(’é’\?&%nt relative
rotatncér#&)etwednaM’nel nte(43) asdr fhec intefnal Heousimer(al whide salloyving relative
are ke ther by splines (not shown) to
longlt%'@@bmovee)(ed}t tk}%r%f’éf‘%’\?‘?’bn bet ween the nut (43) and the
internal housing (7), while allowi ng relative

| ongi t udi nal novenent therebetween. The activation
The ackeation( frfansg46xhas agriustrace (18)))ananal dispeénsipgfaicad19). A ratchet

19 t chet t f or ned
tooth (RSERMAMALIF ToheRcan 2 nielosl BYinEHEaLEuer Pbimaafiuaton means
(16). @dlalRﬁ‘ma?HI pr&eet Pét‘éhﬂéﬁ'rﬂ@ah@t(ﬁoz'é?a fPaRs 6A0he activation

formed on the activation neans are
meanse(slﬁgmm! are dbsigneddodabuitathef distal (ﬁace l@é t|n¢||t|nldd fllaagge(37) of drive

sleevé ?(H) of drive

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 permissible axial
movement of the activation means (16) 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 (16) 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).



10

15

20

25

30

sl eeve (14). A plurality of guide lugs (not shown) are
formed on an external surface of the activation neans
W@ 1@p/0586he gui de | ugs (not shown) are | ocated BET/BPI007/009675
the guide slots (not shown) of the internal housing
(7). The interaction of the guide lugs (not shown)
with the guide slots (not shiolwmn) of the internal
housing (7) define the extent of perm ssible axial
novenent of the activation neans (16) with respect to
To mér@ﬁs%tUltNGHééé‘Bf B bPér%)tlonf thé@jévideliffﬁé A housing part (3) may
enbodi nent the guid ugs (not shown) al so prevent
optlorrailtyabe priavided wathe at witdavwh @p@dure/ #42bthrawghgvhies)optional graphical
ve to t hausi art ear| p0| nt
statug afasiS, bt 67 e SElVatuRRhs X Ton cRodi el °: he
activation neans ( 16) and is disposed to abut the
bearing face (38) of the drive sleeve (14).To increase
Operatiarudt h%reeifegsiechvemﬁe\ap@nmacwdaﬂce wéthdtbei Rresenhiaveafion will now

hou g part (3) may optionally be provided with a
be deﬁfﬂ@%@, aperture (42) through which optional graphical
status indicators, provided on the act i vati on rreans
16), can be vi evved Qperation of the dru deI iver
To sejavdese awsgbeapaémsﬂwwﬁaqeeﬂéa et e ach ﬁ‘aﬂﬁl(ﬂﬁ) The user
d S
then @ 258 %@g{a'tlgﬁ %-eg?]g’cﬁ@a nld%nﬁlr'r@(éﬂﬁ%? ﬂr%c'hB@hé\nﬁggﬁbﬁ the main

housihgarp@)! s the activation neans (16) in a proxinal
direction away fromthe nmain housing part (3). As the
activation neans (16) rmves in the proximal direction,

As th%irbfcéig%fﬂr? n%ﬁ%vflté) ]rﬁa) fPB?i'rﬁgl ieltith, Rﬁ@’ﬂrﬁ/@l sleeve (14) is

on b de of e|n Peracti on bet e
also meved i tige pﬂaﬂma( dlba:clmcﬁn beviree iof #e arterexdion Helt@pearttie retaining

meanisr(g;g o rd o ?{%53 ( 3733{@415@5%;5[@1 g\sylgeﬁ%fge( ﬁbt g% grlve sleeve
(14). A?ttﬁé‘?le%%?% M"g?:%é &f th a@&rn&é‘@le@%@‘('ﬂf ts tﬁ@%e@éht"f@ature (31) of the

eeve |scuse to rotate along the hel
track (30); thendride sleeve (&ékis(cEsedAs rotate laboag thie meile:at padlon of the track

(30). A3 el E5F P i g S B B S o 430 bRt threa (22
of thed Bﬁ?‘é‘@lée]d%) (19 dridethdi $é&hd ﬂﬂeééQ)Z%bﬁ%é’bﬁs‘té’rﬁ‘ ré@qm) the piston

i's not moved with respect to the main housin
rod (1;§)e)n$ notnoved 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 proximal direction relative to the piston rod (10). The action of the pawl feature (39)
of the drive sleeve (14) positively engaging the ratchet tooth of the activation means
(16) creates an audible and tactile feedback to the user to indicate that the dose has
been set. Additionally, visual feedback regarding dose setting may optionally be
indicated by a graphical status indicator, provided on the activation means (16), which

can be viewed through an optional window aperture (42) in the main housing part (3).
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The proximal travel of the activation neans (16) is
limted by the guide slots of the internal housing (7)
wa2asessnte corresponding to one thread | ead OPCT/ER2007/009675

helical portion of the track (30). At the end of the

travel of the activation nmeans (16), the paw feature

(39) of the drive sleeve (142 engages with the ratchet

tooth (not shown) of the activation neans (16). As

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

(14) is displaced a distance equal to one |ead of the

first thread (32) of the drive sleeve (14) in the )
Wherpthexdossl hai$ beeniseh thelugerveay thardispease this sipseimy) depressing the

. Th ti f_.th . feat f ' . .
aispegigaice S abb el FRALRT6ERY Bl bl Hil v eeve 10
movel i tih tRé dRtandrsttioni@lativeaattRe nadinidlisepand3) by virtue of the

tactil'e feedback to the user to indicate that the dose

interabtien betwearethe bering painti(41) ofi theactivatiem meanse(d ) @ndghe bearing

faco (B 5AT5 H0B TBMRIACIRLI S5l PR R e g sigye (10 s
engad@Bth(tht @itchathiobth ©Rfh®ectiatids mMdumugie)athe pviversiéeve (14) is
Wi ndow aperture (42) in the main housing par

t (3),Vh

preventad oBuIRaNGalanckhe, helie! odion it iherGacH EPeAd tiyh the flexible

v CHTEF R PRI T A0 908 83, o

As thélggcong maﬂ (#2) of ltye ipistoheodi (04 lis giositiveiyoengabed iwith the first
mal n ousi ng ar

threaqti %g&abpmivgeqlqg@]( eﬁ@gﬁﬁ%r&{@ % ggu§g€f0 ftate with respect
to thea\ﬁﬁlnvﬁédé?ﬁg ﬁgg{}g) E)Lllﬁe\, ﬁ&i mdhEN dftfle ke (%%@eofﬁt)ﬁré the distal

the drive the pawl teature
directitm. s shegistonlrod i($0enofatesd thet first tiereadt (Aeof thmtdistoh rod (10)

e b LS o ekl A B B b 9 v
the pk trﬁélc(*ﬁo§ 39) mﬁ)(}g LY, t(iﬁ‘?hé'cﬁéﬂabld?re'cﬂ@n (Weh rapé&eto the main

rive sleeve (14) noves stally along the linear
housipgmpartai@).of the track (30). As the second thread (12)
of the piston rod (10) is positively engaged with the
first thread (32) of the drive sleeve (14), the piston

The distdl £%48) moveRfting f the ﬁié?éﬁ‘_tr@d M bcderahb prassiv et (11) to bear
housing part (3) by the axial novenent of the drive

against d¢be epistbn) (9)n of Hbedrartadgeli (4@ caausing & dose pf snedicagent to be
. 10) . rotates he first .thread (9) of the piston rod (
d'Spe{iB‘?a }"HPgQégh%\,,abﬂ?'ﬁeq R&SHI6r eaded circuiar opening (8)

of the main housing part (3) causing the piston rod

(10) to nmove axially in the distal direction wth .
The distgblsavel of the,activatipn means (16) is limited by the guide slots of the internal

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 aperture (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)



housi ng part (3). The distal axial novenent of the

pi ston rod (10) causes the pressure foot ( 11) to bear
w@gasnste61 he pi ston (5) of the cartridge (4) CPUFEPZPOH009675

dose of nedicament to be di spensed through the

attached needl e. The distal travel of the activation

means (16) is limted by thelquide slots of the

internal housing (7). Audible and tactile feedback to

i ndicate that the dose has been dispensed is provided

has leﬂW frhgedsetethacsehdthreae (BBt e drive di8éve ?’Mf ﬂfabut the distal
drive sleeve (14) wth the detent feature

face ert@ekse(c_umﬁ flangs (34nef the, dives Q@Ievﬁe(éébaEktW%QQ%dmﬁg the nut (43)

prevefyfi FfekoRrRL T RERCHPtng el £ BioTyavpaipg futher

dosedREMShdiAgseladiédh can be viewed thr ough an opti onal
wi ndow aperture (42) in the main housing part (3).

Furt her doses may be delivered as required up to a
pre-determ ned maxi mum nunber of doses. Figure 3 shows
the drug delivery device of instant invention in a
condi ti on where the maxi mum nunber of doses has been
delivered. In this condition the nut (43)has fully
traversed the second thread (33) of the drive sl eeve
(14) to abut the distal face of the second flange (34)
of the drive sleeve (14). In this condition, the nut
(43) prevents further rotational novenent of the drive
sl eeve (14) thus preventing further doses from being
sel ected. CLAIMS 1. A drive nechanismfor use in a drug
delivery device is provided conprising: a housing
having a helical thread, preferably an interna

hel i cal thread; an activation neans that is
non-rotatable with respect to the said housing; a
drive sl eeve engaged with the said housing; a piston
rod conprising a distal threaded portion and a

proxi mal threaded portion characterized in that, a)
the distal threaded portion of the said piston rod is
t hreadedly engaged with the sai d housi ng;



10

15

20

25

30

b) the proximl threaded portion of the said piston
rod is threadedly engaged with the drive sl eeve; such
W b@s/ 058557 when t he said activati on neans novesPCT/EP2007/009675
proximally with respect to the said housing the said
drive sleeve rotates with respect to the said
activation neans and noves pggoximally with respect to
the said housing; d) when the said activation neans
noves distally with respect to the said housing the
CLAW@§!d drive sleeve noves distally with respect to the
id housing and is prevented fromrotating with
respect to the said housing and the said piston rod i's

caused to rotate with respect to the said housjn
1. tAgriva meshanis fof e i dseg delivery Jeyies iSLRIPHigled comprising:

o rou o T R P o st ptea,

an act\ioRi hebhs tisatiisl nph&SMableleitls rezfpeeﬁsmeﬂte saithynouisingyl ar
cross-section. 3. A drive nechanismaccording to claim
a drive slgeve engaged Witk the saidMousig pi st on rod f urt her

a p.st@ﬂ%’d ggﬁ}gﬁ ?.lgsgal\?\/\wsera Reste gfotdl&{‘aﬁ‘ﬂd gﬂﬁheaded portion

ead di st a hr ea
charagterizedin #rat, t he sai d proxi mal threaded portion are
opposi tely disposed. dri.ve .nechani accor n
a) b el reansl@csian ot heumak aionB0ds My caipgb Sfleadhs with the
'%l&‘?\%ﬂéﬁ% with the said activation neans for
l'ongi tudi mal travel and relative rotation between the
b) sthedproximal thressies portiontef thei shidpistontrodns tweadedlly engaged with

5. An assenbly for use in a drug delivery
%@l%@ec% Y%'si ng the drive mechani smas defined in

such Ay of claims 1 to 4. 6. A drug delivery device
conmprising the drive mechani smas defined in any
c) cwhensthe saidsactivation aeansoimovsts ereyimally with mépeqatu@o the said

ORGSR S S BBk et She Bt aptiapn means

t and@movels roRinfalfy With respltt ehtHess&itl Housi; or t ype
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 transferred

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.
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device. 9. The drug delivery device according to any
of claim6 to 8, which conprises a needle. 10. The
wa@leag/osssbT very devi ce according to any of cl ai PCBEP®0OBI09675

which is a needl e-free device. 11. The use of a drug
delivery device as defined in any of clains 6 to 10

for dispensing a nedicinal prgduct. 12. The use of a

drug delivery device according to claim11l for

dispensing a pharmaceutical formul ation conprising an

o CRUNR SRR RELTEIE I ST FB BRI B s crve

sleevé h@'dfo@!‘éd Q@ttethe 38 bbtvatiche memis fc&SIon@;BudlﬂibE tmméhadd relative
manuf acturing or assenbling a drug delivery device,
rotatian hphweamide aid srivp stgevs: and disgaid aftivalionEaans isdlQuied
defined in any of clains 1 to 4 or an assenbly as
defined in claimb5.

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

as defined in any of claims 1 to 4.

6. 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 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 use of a drug delivery device as defined in any of claims 6 to 10 for

dispensing a medicinal product.

12.  The use of a drug delivery device according to claim 11 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.

13.  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.



