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WD 2006/ 037435 PCT/ EP20051009840 1 Dose di spl ay
mechani smfor a drug delivery device This invention
relates to a dose display nmechanismfor a drug
device that allows the user to se
WSE‘%MM%{% doses of an injectable drug and fokﬁfﬁﬁ?zous,fm}gsm
di spensing of 5 the set dosage of the drug and
appl ying said drug to a pati ept preferably by
injection. In particular, the present invention
relates to such deV|ces whi ch are handl ed by the
patjents thensel ves. ug del i yery devi ces, which
PI 2 mecharismder A drug deliyery @Mies ed dosage of
I|qU|d drug 10 and administration of the liquid to a
atient, are well known in the art. Cenerally, such
Thigduverdionatatesions dasa digpley memhagisnefop@rdiug @eﬁsewwzce that
[ ' C f
a!!ﬁxr g{énu eﬁt@@é%cg%%@%:criogesrb'ftaﬁﬁﬁreg@n%%t%rﬁp%n% fo{ {Hu dispensing of
thenssidiosadb ef thedbrug eed appdihd salﬂ elrugtous patiant, preferably by injection.

in SRESHaH e PiiseB PR bt B S Al cpiivn 4 Bl by the
patiGfts tidmsdlgeoperation. In the case of those with

di abetes, many users will be physically infirmand
may al so have inpaired vision. Wiere the injector is

Db B BEOBEE ERLISH niulile BYRGR e elBired BbERIP6E liguid drug

e ch egﬁ t o manuf acture an easy t ISpO
angd pdefiistintion eféhe douiddo easitient, are wet jxntbwngj thepart \i@enerally, such

o bRV Qipth IV e BafE TABHE T BREFA Gy sffind®.

| east one flexible disk whichis drlven by t he dose
set

t t nb
PRy THReioTs gt Ak st Eet s AmbReorTeg i ants Jo st user

ned@y, THe’k deiRed in@BBité beabbigy ﬁrpécbﬁs@ru@ﬁcbmtsét 8hsy¥ Reuse both in terms
fE@(rgmater just nmeet, allows 25 each digit along t
O

t he
RBIPUlation ob theapsta anthvrdersiaRAg Y HURAT aldfs operation. In the
caQé)Bf 089 Vi Halshigs gﬁar‘g)"?éér% A !9@ s%é!l‘}‘ WWLEH? ﬁ'bag also have

ameter correspon o the d| ter
lmpmrecbvdsxobva'ie@ thel injedtatiisto. beTtispossiple ratherdéian ireusable, dhe

SRR RIb U BS e o SRR EfeR) s B RaBEIS SR St Brorermpty being

sult@sid &avireoydighi ch doses are indicated on a clock
dial having a first part secured to the housing and a
second part which is

WO 01/87386 A1 teaches a mechanical dose display for a medicine administration
device consisting of at least one flexible disk which is driven by the dose setiing
actuator and which carries a band of numbers along its parameter. By foiding the disc
in such a way that the diametrical opposite points of the parameter just meet, aliows
each digit along the parameter fo be about three times as high as corresponding digits
written on a drum having a diameter corresponding to the diameter of the tube formed
by the folded disc. Through the addition of a second disc it is possible to show a two-
digit number. |

WO 98/10813 A1 discloses a dose setling mechanism by which doses are indicated on
a clock dial having a first part secured to the housing and a second pari which is
rotatable relative to the first part and which is coupled to the dose setlting element. One



rotatable relative to the first part and which is
coupled to the dose setting elenent. One 2 of the
parts carries the scale andthe other carries an

i ndi cati ng nenber indicating a point on the scale.
By using a clock dial the dial can be nade

itrarily |ar imted only
of the i Caigs il SETatl 16 oBE" B0 BuPk, i dkeryindicating a
point o:dltﬁ@ls@a%s By ukitiges tdigek dryitee digr carmjpecinade aroitiily large being
insulin wthin body tissue. The dose setting

limited Qﬁi&éﬁ&’ tB‘P fQQié“%FéU?@@VICﬁdT‘U%FéEO@QﬁﬁPt@' lounter ring, a

tens counter ring positioned in adjoining relation
to the units counter ring, and a transmi ssion neans
us 527@5856&tdis@0$¢33auniinie;:tioomﬁ\me fraigeciing fithds tseink as insulin within

body tl%@gnﬁ{g? %g}'@r}é: ?ri)eg’;{r\ggofytget v\ié)e:jg\% ggtsaguﬁ' B:?)ggfeer ring, a tens
countertritgf p@blﬁ@ﬂléﬂ/ﬁl acﬁjoﬁin@felaﬂitﬁ"l tcaﬁ@urhlt@lc@ﬁﬂer fing. and a transmission
nunbers, nmbols, letters, etc., the set dose and is
means %‘Eﬁﬂe&iﬁ‘f‘g ”F' uniig QOB'SV‘B{'/ MaaRSs| %Fddﬁ@atﬁﬂ%&%@@l" &ng.
particularly for use with pen-type drug delivery
devices. In accordance with a first aspect of the

Accordipglys 8re prablemttodbe spivedeby stardvindention igoldeproidepa apse display

that oisgER 1 oREY affd Fid KRR, £l PES, ST PRI daRgets” the set dose

and is stitablenfl ugedavasuslist d¢isdbled dgeem @artipuiany fier usndith pem-type drug
. distal end; and a counter ring in interl ocking
delivery,Qgvigasons hi p with the external grooves of the said
dose setting dial such that said counter ring is
free to nove axially along said external grooves
In accofdancer witheatfirsb aspecisaf thelpsesadt invertian, atgerﬁhils provided a dose

r f respect to the
display 5%"3‘%8%@{033%& &eg%ffﬁé\;:b%ggo dglrr}]gé with a second
a dose asitireg didl Etdmgaaasextérna’n\tbrﬁadoandtdm[aal graowesi ebetdnding from a

del.i v ce conprising a) a drive nechanism
Pfox'maif?&gﬁ? @ta%é@ %"ipl ay mechani smof the first

a coun$Rffg irPfintbREcHIhG SeRitioh 8NP Nt the ESROMiaIRIb SV of M said dose
present invention seek to provide the use of a dose

setting @labpm%tytha#é@mﬂmwamrsoﬁe@tq movREXAllyelorg sridiexternal grooves
with re%f ject ttﬁemégm Bge'ébtﬂni’%t:%\ ﬁtﬁﬂét Béﬁ@n‘tﬂé\%ﬂta FO5Y 1 rBfation with

ing tot e aspect e presént 1nvention.
respect Bortioel sadaseddetiifgpdiat.esent i nvention seek to provide
the use of a device according to the aspects of the
present invention for the admnistration of a

In accoPfHHOEB&RHd §8tond aspect of the present invention, there is provided a drug
delivery device comprising a) a drive mechanism and b) the dose display mechanism of

the first aspect of the present invention.

Embodimenis of the present invention seek to provide the use of a dose display
mechanism according to the aspects of the present invention in a method of assembiling

a device according to the aspects of the present invention.

Embodiments of the present invention seek to provide the use of a device according to
the aspects of the present invention for the administration of a pharmaceutical

formulation to the human or animal body.



formul ation to the human or animal body. 3 In

accordance with a third aspect of the present

invention, there is providegl a method of assenbling

a drug delivery device, conprising the step of

nDunting the nmechani sm according to the first aspect
v to. any

In accorglaag? vp@\r ez (tﬁ%;?%c ?qtj'éﬁ% rpaﬁs m\&téﬂ dﬁ'{ﬂn%gsn ;e)%vzdeé] a method of

assembh N drud)i deiveive desied, icomprideig tiee @@ép f rhbenting the mechanism
odinents of the instant invention, are generally
accord'@%t%@%fﬁé’é?%%d’f ithe REQSENY ARESAN th at”bfeotagn rgponents in order to

assembﬁ.ﬂ ‘é‘d—’rﬁ?%eﬂfle ffevRer son skilled in the art. Further,

ow ng terns shall have the follow ng,
optionally preferred, neaning in accordance with

The terigd i of4 B0 B i Gor iTie B Puintef o s Sfepo, mvention

are gen&l‘mglbrl toﬂfeeﬁﬁdéa’ﬁtclgomignam@rd%nhée wdhéthe @nemsaiml\rﬂedge of the person
: mobj | e, e ce. desi gne is a . _
skilied gbltgé%t%@ SEtbeps t %Wé‘ﬁt ?e‘%‘ h?ﬂsh‘l”Y“h Q‘ﬁ gﬂ'loi"‘ﬁ‘gv optionally

preferre@nﬁf{e%glﬁﬁ]sln éifc@)’&efhcehﬁ&m%t lh\%ﬁtﬁﬁl ecul ar hepar| ns,
and thei'r derivatives etc., optionally suitable for

sel f- adm ni stration. Sald device is usually of the

The terﬂfﬁ“d?@@ g {yl @%\ncsha ?%ﬁfgﬁfc{ ﬂ‘% eH?J%dLrﬁéms ofd{ heY%nstant invention

del Sposa I - dose
shall prefanatblypaedﬁ\a ceultiraiosag dispeshbie cnd)bltdaodmndeihelded@u:emdemgned fo

dispenstnPestoird IAPsge RE ORI, ¢ 8r raFedrGilin. analogues, growth

hormonéé Ao %Iec@lé} heﬁ%ﬁi‘h‘seﬁhé thél léi@'nl/éﬂwésh@cc  HpidndR sMRAble for self-
eV|ce of the enbodi ments of elnstant i nventi on

adminisggtipn.| Said deviesais Hpuglly, ohihe ma;zblﬁnmahgym: More preferred, the term

"drug d@[}?érg’a&%g{:éég@b?la%ggﬂ Zé Cfﬁgpoé?ﬁ' dé:hnﬁ.{i’trgﬁg?l een-type device having

mechaniea uiosdgsmllhaﬂyomid dobe sebaatoh phachmnsans ideaigned for regular injection

| eferably ne a liquid or
by persglafs%h tofﬁrregls ﬂ@aﬂrﬂ'@‘%ﬁt%r H@@e M8 the cartridge,
Usualiy CipePdhsd asiverg gegicer of/ﬂfecem@othg 0§ eha TRt b ition comprises
one or nore proteins, peptides, or _snmall nolecul es,

a cartridgs, whlmyoﬁf@;rgd%miagm@p@glcag u@{éntuiam&gmgh can be administered via
aneedlgrﬂoer hﬁawgea%& hEI e or nore hornone or

ecially selected fromthe group
conS|st|ng of insulines, heparlnes derivati ves,
ous substjftu,t The term

nal.o e her se :
The ter%‘et‘%ﬁag@a&?ﬂﬁa“aqé%%?'a ‘A9 Fﬁa‘i Fﬂ?&é."ﬁfé%ﬂ g 'b"f“"ﬁj (& suspension or
the like idontaanéd inteNEadidgd addmpidied @@Mg)/orﬂmﬁ:lrw The drug may contain
essentially tubul ar conmponent of essentially circular
one of eEe - RiSEsINg n peptides, or small molecules, which ‘may be administered
subcutaneously. Preferably, the drug is one or more hormone or antithrombotic,
especialiy selected from the group consisting of insulines, heparines, derivatives,

analogous, and substitutes thereof.

The term "dose setting dial" according to the embodiments of the instant invention shall
preferably mean an essentially tubular component of essentially circular cross-section
having an external thread engaged with the housing by means of a first screw structure,
allowing the dose setting dial to rotatably move towards the proximal end during dose

setting and



having an external thread engaged with the housing by
means of a first screw structure, allow ng the dose
setting dial to rotatably mbve towards the proxi mal
end during dose setting and 4 rotatably nove
towards the distal end during dose dispensing. The

rotatably SR RVArd8dhdi dikfal eMecand doke disiserRipdThenissOketting dial”
the instant invention is designed to indicate a

accordingsfa:thecembagiseenis of fae dnsipehioNBnior isderianad fe idicate a selected
dose offmén&ﬁkﬁéﬁ%l%@?\a?‘mg@éuﬁ%l %Hht?l\éﬁgn bffhﬁésﬁﬁag be achieved by use of

naner al ' s,
markmgshesymmér rmimewié aeke.,0é.g hprtdtmieonsthEt extgrrdal adurface of the dose

cottng ASEABIBY: 1 BpSRSBE, DT B REeRBHSHSET Y te iner

cylinder by §@ﬁ1tébhﬁ1e@ﬂ§eTotsB§tH@§63é &hé iddge Gedting @Kl ﬁl%yrl:ﬁst RtSed and the
dose setting dial and the inner cyli

and t nde
dose Seﬁmga‘ihél pRY die der stipdrr iokteipearihentowags t rnrmgmai end. Dunng

doso eSSl SRETNEN s ol Sciape YKL SHREHEGH o e v

cylinder sigctd e tl_sfetdplsa getfing dishynaotaiate Mtafel teethednnérecylinder towards
the dist%%& f l : ngﬁéct 28a %hﬁlng%ys%ﬁgpﬁ?g Hﬂgg)rrtgp(gtﬁsstpgs to limit the
maxnmum ainbuhbhéf a m)glermm@rmunt of a single dose. The term

‘inner cylinder" according to the enbodi ments of the

instant invention shall preferably nmean any
The ter@SSRA&S é{/]ln\ﬂeﬁ“ug%é‘%ﬁl @@Qﬂ@@m%dﬁ%ﬁ%b‘f ?ﬁé Mg&bﬁ?%\@ntion shall
cross-section, releasi connected to

'preferatésemeargady @lssesmaﬂy mbatarrcaanmtrothe@senmallyemmmr cross-section,

rleasivfhéhnd S o ks keC sBLinB inh S MRl dORligh pgrweon said

dose settirgedial aperwnmmndrmyan@erefsepménmbmm@aosé bettﬂn@ﬂﬁit is allowed
cyl i pder |sfurther en ed he pi ston raod r¥

during ok ASRANSING. 1B PRI RATTIRFISUE G GpBh Sy Eer e further engaged

with the Cfﬂﬁ%h @M'Hy”ﬁ'l%bné of adfréém&ﬁgmrfﬂgoﬂfbé@ﬁlsﬁgﬁﬁné &hé ifkr cylinder is

a clutch neans and i s noved towards
dlsengale@ﬁ‘r&xm tl‘eﬂhdow seibing ciatlut @mt@h\maans@pie@tmov;ed towards the distal

T ﬁ.l connected" accordi ng
end W[ﬂ{&g'vf%tg%e%%@fﬁéesﬁ Che n ant invention shall
mean that two corrponents of the instant mechani sm or

SO R N N T NG A A —

shall me&nGthat Yo éoﬁﬂp@héﬁts mﬂ@ﬁnsﬁhﬁnﬁ@hﬂhlsﬁi ot g&VieR aRs reversibly joined
accordi % to the enbodi nents of the instant invention

with eaghather, aawingngowringsandiflaseuplingathil iy adhieiast £.ghdy a clutch
means. d0se setting dial and the inner cylinder

The term "clutch means" according to the embodiments of the instant invention shall
mean any means, which releasibly connects the dose setting dial and the inner cylinder
and which is designed to allow rotation of the dose setting dial and the inner cyiinder with
respect to the housing when the dose setting dial and the inner cylinder are coupled and,
when both are de-coupled, allows rotation of the dose setting dial with respect to the
housing,_ but does not allow rotation of the inner cylinder with respect to the housing and

allows axial movement of the inner cylinder. Accordingly, the term "cluich means" is any



and which is designed to allow rotation of the dose
setting dial and the inneréfylinder Wth respect to
t he housi ng when the dose setting dial and the inner
cylinder are coupled and, when both are de-coupl ed,
allows rotation of the dose setting dial with respect
clutch engaging forHbgfiuiosegf reysesiblydecking e cempaneatoin rtotﬁélon e.g., by

I
usoor PS5 BY Wiagd 4 R RS 5 MU 1808t crown toot) o

any othehaudeabierfgblional fiecaser m " cl ut ch nmeans” |s any 5 cI utch

e torgr9a0HDS, 158 BRSO RS S0 B L o Bl Pygion shal

preferabiPn2@as eompdaknD iwHigls & inedi mtéﬁ@NzﬁgEﬁléuorfﬁh@ tcﬁﬂié‘dose setting
crown teeth) or any other suitable frictional face

dial. In arprefereedrembedifoent, fhe,gouniet awufﬁq@sa%n*? gd C@ﬁﬁ%@ﬁ”ﬁaw @n the outer
cwcumfé?éné@%f Hibsﬁgﬁé sﬁﬂ\‘@”&bpgéns%%{él c%flﬁr é@éﬁé& @t‘r}gﬁé}lig adjacent to

nponen Inte Ioc ing r
the frontt SJde ket thesistaleznd)yg thelttabaded insept[eCrem b@dbn‘oodi ment ,

t he counter ed concent ic L,y on_ t
in anothg[lpéé’ferrgp I,egnmd&?}gﬂi A B?S'Fb frIng (52%]%8 @tér 8%&;}?@&% the counter
ring frofheasiandlemerti withll respsttatethe mtmmgaﬂd.zryn@djoaeemum@ and dose
the front side (at the distal end of thethrea?l’|
dispensings di ql@wwm@aapal mp\mﬁme? FeyntEl rEih ¥ naspect to the

housmg%kn?iﬂ?'&ds%@e?t%#@ﬁ@%obé ﬁ%ﬁﬁ% ﬂ% HeMcHid\ed by assembltng a

rong omaX|a noverrent wt ect tot
positioninguziliagou diné pgteatwsusﬁertanﬁg ofithe dose setﬂmgpga@dj@cerﬁm the distal

al | owi.ng .rota ng wth

end Ofﬂ?eegf)‘é 9{1@@@{@;08 gﬁgﬁéﬁﬁﬁ étggseogtg%tl n Inrz§?lnd dose

The "cotih&peaitsg nghallTeéivenry indkicats hjr&a/eﬁbltb(yf s amdum @fathe set dose by
osi tionin col | 'ar on th%rout er circunference of

e . .
means ofgBgicestalpny e iR HHBIACRC (HIETERS ORe Oremr%ﬁu'ﬁfmr ndices of
the set%érét @re lhﬂﬁaté@'aﬁhg %hé’%dt@f‘@w&:bfm‘fé\‘bﬁ% apfethd HoRet B8tting dial.

housi ng. count er rlng serve to indicate
Preferabm,edlalhggtof cblne f'epuniabling” shalt fﬁ@atﬂ@ﬁh@ s8@llpst Ingeringntsfof the dose

(o.0- telyi i, Fdiets, G nANLEpr & i L BGRB8 R TR,

aI ong the outer circunference of the dose settl ng

The terg: Bisriogiia BqtRsSbiRR Aesordiinds Hrdnkogimaie ofiginstant invention

shall mé#n Gny ¢SHEHuCBIGRoRneBIGH 0Pthe cOUNtER! MRS adll PicUdbde setting dial,
or single units) to be set. The term "interl ocking

which allewathaihs Hieycorptesr int @ndothendosarisstingediad tor rqtﬁt@ together with
respect 'tgﬁltxé”ﬁttoubﬂﬁ ?n%f%?ablgrﬂﬁlt heﬁﬁ@%f%@g‘é?ﬂ%ﬁ%&ﬁ?é g%.lgt,it%ead, groove,

connéct’i on er ring an ose
rib), andlakso, allowﬂ bhgmhdilnwaahat h]OVBhEerlt@tﬁrIin@dose rsgttmgddrahw:th respect to
d al

the couq%gr{lﬂg W EE do&%} é;‘egt (ﬁ@ ﬁg%igee r 50@@;;1%35%@ prox1ma| end or

the distall &n@) LF‘r@fe(rﬁblg thd RbEARr MHPEMHAains visible in the display window and
displays the set dose (amount of drug), when the dose setting dial is screwed out in order

to set the dose.



rib), and al so all ows |ongitudinal axial nmovenent of
the dose setting dial with respect to the counter
ring, when the dose settindg dial is noved (either
towards the proximal end or the distal end).
Preferably, the counter ring remains visible in the

The terrﬁi g iharhaebRM"adtordingRbaks enfisodimbntiosethednstant invention shall
drug), when the dose setting dial is scre

d ou
mean amy FEChanis T de-r. Head G5EeWSTaCKRNG Binion, (34a b gmhs«wiows force
transws%ﬁd?‘ﬁrghntﬂe;d?oh%l?&*ﬂ?@ H@é\te?':ooéf 3 Bﬁjd Héﬁv@ﬁ&;ﬂb@%@%i 12 purpose
any nechanism (e cre rack
of dlspepsmgcm phgmaacdudich| antivdricklis ewsageﬂ Mh theadnse dieling mechanlsm
f inst ilhe proximal to the distal end of a drug
0 msargi@\{e\p PY)- device for the purpose of dispensing a

The terrig hﬁd&d‘ﬁiﬁ@%d(%ﬁdilngm@it@eﬁbddﬁnemaﬂ ¢lok msténttlﬂri]merdmeshall preferably
i al i ng” mechani sm of inst i nvention

mean an RatesiORgr TAEERF HINegTH O GBSO REa B0 GRS IGHE gngnable the

safe, cdr@ﬁ@n%hen Shfdriaok Qfaﬁfdﬁh%;%f 'ﬁ?‘é‘rﬂr@{]‘ (‘I‘éﬁvéw Qfevﬁfe (e.g., the drive

rior I nsert cove housi ng
mechanmm;). Giseally,dt @rmslgnedwéo house, f%mm’r@@t lelﬁj and/or engage with the

. QTR o RS L5y RN N S g g crve

mechanistn)hby dignitifid the pxpdedre, toguontam:mniéosu@ngageqmd tdiusrthdlrt etc. In

i nner mechani sg%é} or corrpon nts, of the %Hef ery mtubul
general e heuisieg 13y DHAHANY 8" 2BURRRT SFAMBYT TR RYef 1oL Mon-tubular
shape, €xposure to contam nants, such as liquid, dust, dirt

etc. In general, the hou5| rlllgarmy be unltalrdga/l or a _
Preferaly thq)d‘lQUS(lﬂg’rpI@rf.é@ﬁlgmd tomeoniain & CaBHJgS N pptlg}ﬁilgea cartridge

F)
rowtr, JhEh5E B ol MR le e 800 At o n 2,
is preferably nounted at the distal end of the

e e S S OB BERL N 8 Boctpg o o o
more c&ﬁ?@ﬁ’é}ﬂﬁt& #b ddR daphy hiddharisimeanbemely Wevice, preferably the

i very device, pre erably the |nterlock|ng of
interlocidg efiseem BfuteeseT COMRBIERMEs. The term "screw
structure” according to this application shall nean a
full or part thread, e.g., a cylindrical spiral
The termi 'Bbg;vmstracﬂuo@'aambrdimgtﬂmethimappiimltioarsdiatbrmm arfulllor part thread,

rface o one f. the,drug deliver | ce
e9. a RlRRGSLAP SRy RerfegitaF 8 Ao, SXBrhE surtace of a
componeft it &fle S@eb @ﬁl\fé@?lm tigavithd CMy essdntilp URahgelar or square or
rotational and/or axial npvenent{ between conponent

roundecosertiomldapioneds & @lost PABNTHAUSHiTpS Rt ANeh ANURIS AgAL dnovement
betweef LoRgoWeREs. Optionally, a screw structure may be further designed to prevent

rotational or axial movement of certain components in one direction.

The term "plunger rod" according to this application shall mean a component of the drive
mechanism, which is adapted fo operate through/within the housing, designed to transfer
forces from the proximal end to the distal end of the drug deiivery device, preferably fo

the cartridge piston, for the purpose of drug dispensing.



rotational or axial nmovenment of certain. conponents in
one direction. The term "plunger rod" according to
this application shall meanf a conponent of the drive
mechani sm which is adapted to operate through/wthin
the housing, designed to transfer forces fromthe
The terrpr"disitaimanrapopwingéodhetembcaﬁmeots ohthedingtpnd énvendion shall mean

the end gﬁ‘#bé evgc{eeéle ég I %c%)r%mgtog ghg 3fe d%e&bn?s g{&géﬁo{o % dispensing

end of tleedevideng to the enbodi nents of the instant invention
shall nmean the end of the device or a conponent of
the device, which is closest to the dispensing end

The terrﬂf "6rBﬁ’n¢a€FVérRP aa_&ﬁdlh ' tHy exissimend” oﬁ%?eorr%té‘rﬂ Fn%entlon shall
enmbodi nent s of e instant invention shal

mean theh@ntémﬂ the dedisedena @@rfmor@né Giblamdevices whih @eiwrrt@@st away from
the d!spéﬁélﬁgenﬁ Jf%%_ﬁgétceaway from the dispensing end of

evice T& m "l ead screw' according to the
enbodi nents of the instant |nvent| on shall nean any

The terry,; 0 e t%ﬁ%ela%?( @Eé%r:dndrtpcﬁ}& J@ne%r}%télc% }&i Cmg.&qrg} ?ﬁj’gl&&shall mean
any esséﬁﬁ’a!fyoéﬂhﬁﬁcém ddi'mﬁ(%?é?ﬂc@vhkfh it e gRlgeA @ith ﬂ%dpMﬁg@r rod, preferably

novi ng toward proxi mal direction duri tr‘la1
threade@!étenga@edaﬁadrr@tatﬁg veilhy egspgct sndhal plunger dpd enemgving towards

e ol Becoh 258 8454 SBHEE Sl RSRY B Do e il e

without mtghgeaﬂumngfﬂ%e‘ dspehsiol, If & prefesed rancthoddmeat, Uhehicad screw is
rably, thr edl y

further %r%ag%}gdb nf?e@? iﬂswﬁgég ’Ikg)ﬂli'm @rirllg{lqetclﬁeanthgﬁtebeanng or the like),

preferawﬂﬁggﬂ@d[k)éngﬁbé@dr| cal conponent, which is engaged
between the i'nner surface of the inner cylinder and

the |l ead screw, preferably at the prOXI mal end of

The terth h‘?rekqegk' &MmelhCan Eé%ﬂa‘ﬂglﬂ:yilﬁﬁ V\ﬁﬁ:cp is engaged

axial'ly re ative to the inn
betweers the wirsirr surfageeof mﬁemrmecyllndm |as1drtb9akeadlgzrewl arefembly at the
o _th crew, i leS ement__of hefreel ck, ..
proxima} find & 4h& racf SR, e, e, BRKE RiBles and vk Sl atative to the
inner cyfitddiits ineads o¢ aeswrew kerutren " di spl ay wi ndow'

h f th
The freesﬁég% is rn %t(a)lg:@%glg'gﬁgﬁbgﬁ%; ﬁgrqy\t{,l}ghiﬂ?%gvr%nérﬁvc% }1 free lock in

the axraP{iw@ctHnG\ﬁZBgPSQé:b%‘%ﬁﬁH F&dgg f({;@epgaggem pV"”' ch

atus of the | ayed,
preferably, the status of dose setting,

The terrﬁ?{#é@@%h%@é’ 'gﬁgcogaﬁ'@n@o fgz 8%tbog%§§ntsm’i tﬁeqﬁg’[aHF tnvention shall
mean any opening in the housing, e.g. a hole, or a transparent section in the housing,
which allows the status of the device to be displayed, preferably, the siatus of dose
setting, particularly, the amount of set dose. This may be achieved by means of a dose
indicator, which exhibits one or more numerical andfor graphical symbols, values and/or
characters, preferably two or three digits, in order to indicate the set dose. in another
preferred embodiment, the "display window" displays the value of the selected dose
consisting of one or more digits indicated along the outer circumference of the counter
ring, and one or more digits indicated along the outer circumference of the dose setting
dial. In another embodiment, the display window is located essentially at the proximal
end of



i ndi cator, which exhibits one or nore nunerica

and/ or graphlcal synbol s, values and/or characters,

preferably two or three digits, in order to indicate

the set dose. In another preferred enbodi nent, the

"di spl ay wi ndow' displays the value of the selected
the deviglose consisting of one or nore digits indicated

al ong the outer circunference of the counter ring,

and one or nore digits indicated al ong the outer
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of the dfﬂéey ébeamlﬂlmﬂt@ultahle feeVeR P¥ ¥isyad¢ irpaired ysers.
di spl ayed. By such an arrangenent it is possible to
maxi m se the size of the indices of the display,
The invelnltioe isrd@sceripedt induitberdetail withusterbpce test floflowimgei gueels:
i s, descr.ibed.in further det .
FIG. 1 i B peFlfe KL BihBebfist TG h et b e e Safhg cial.

FIG. 2 isPgseihemhtiy ehswiy bk ruieedad)vaRle of the first gigk iof tencemnter ring (a)
the dose setting dial. FIG 2 is a schematic show ng

and a Pet’ﬂée‘ﬁl!{ﬁéﬁ*‘?‘@é’lfthﬁaP‘e}é"t@f ripg&kirst digit of the counter
FIG. 3 ISZ%)QShé[ﬁg[IC gﬂ?«gﬁgﬁﬁéwﬁﬁéﬂsc}éﬁ vélu%%ﬁﬁe%@@oﬁ@ H\’bt[teéf the¥dse setiing

_ schemati ¢ show ng t numnert cal
dial. value of the second digit of the dose setting dial.

FIG. 4 s fbrshe bl vRE GG ki Mobhs il SBE Ko

FIG. 5 issa 8ectivrelvsidlel view rillstmating addsse ssttihg bpeep@nadfitos delice.
the device. Figure 1 shows a perspective view of the

dose di splay mechani sm consisting of the said dose

Figure 15§H«A}sn§ p@'rs%ecﬁ@g)\néwgf EH@dGéé‘st?faff m@ghérﬁgﬁw consisting of the said

indicating the helical thread gr ooves
dose Set‘lm@)dléh&g) pnd e cogniar aing (@)p@@lm’ﬂng tbe haileal:tium@r('lﬂ) rib

ri 0
arooves b9 3T peb il Sedind 19 LB B8P ol BB e 1 shows
only onendigit (6BB) bhythe mutﬁcamfa:ta?]o’etha dd)’flsal hettldglsbdalaﬁﬂzl\/lfmdmme clarity in
62) .. Figure 2a shows emati ca a an an
accorda:é%q QHE&%?@@M%‘W’@P"‘E @Scounter ri %g (20). In this
enbodi ment the counter ring (30) has unit nunbers

(66a) on the external surface.
Figure 2a shows schematically a plan and perspective view of the counter ring (30). In

this embodiment the counter ring (30) has unit numbers (66a) on the external surface.
Preferably the interior diameter of the counter ring (30) is essentially the same size as
the extierior diameter of the dose setting dial (22). Figure 2b indicates a preferred
embodiment of the counter ring (30). The inner surface of the counter ring (30) is
provided with ribs (63) formed, preferably, in the longitudinal axis and designed to mesh
with rib grooves (64) located on the external surface of the dose setting dial (22) as
indicated in Figure 1.
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Preferably the interior dianmeter of the counter ring
(30) is essentially the sane size as the exterior
di aneter of the dose setting dial (22). Figure 2b

Wé@%@%ﬁ’_ﬁ?’%‘ﬁi a preferred enbodi ment of the_ cog??g'?z({o%&gsm

i nner surface of the counter ring
provided with ribs (63) forned, preferably, in the
| ongi tudi nal axis and designefd to mesh wth rib
grooves (64) |ocated on the external surface of the
dose setting dial (22) as indicated in Figure 1. WO

2006/ 037435, PCT/.EP2005/ 009840 ., 9
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he outer surface of the dose segtln

thedeeshselting dightii Hee belicehtbread €H Toand the HQOWéa%%Z) afe ot shown
'nE@F" (111) of 10 the dose setting dial (22). The
ical thread (111) and the grooves (62) are not
shovvn in Figure 3. Figure4indicates a preferred

t of t .

F'%f" &'en,[&g\% %@Peferie)dqo%ﬁgg# ﬁ'%n? ée pre g:rd?%géé %o& ﬂlé'lg%molP adrug
del:@ydiegibé% [ S§iwingthd mfei'tmbpmﬁdn mfghe ﬁﬁglwggﬁbxmﬁ?i dose setting
its n i.n
a2 iyt i s (B3] O e gimvEe PR R 1S e DY afifyovd (62).

preferred enbodi nent of a drug delivery device in
whi ch the dose setting dial (22) and the counter ring

Figwe)p showsenhemsitisallyt a Peefered embreinritiod m HYs dpdvany Qétﬂfce in
o, B B 58 a1 bt 60) 4 stfrpied t 2 cirve

mdmshaawm hs disclmspd nratfmbdagpme:ﬂ&mretmttﬂs enitiedi"Brive mechanism for a

o BT S 55 TR Pl ) s pofPEcHEf omoosmen

thé 383e satiihg bial (@D eh?émj witie tHehesited(2) neetht i Borew structure

S oo OISR e T ST o el o) s free to
roliEwith PdgBRt 1Pk housmg (2) and also to move towards the proximal end

during dose setiing and towards the distal end during does delivery with respect o the
housing (2). The counter ring (30) is prevented from axial movement towards the
proximal end during dose setting and axial movement towards the distal end during
dose dispensing with respect to the housing (2) by a positioning collar (65) preferably
secured to the inner surface of the housing (2) and more preferably formed as an
integral part of the housing (2). However the counter ring (30} is free to rotate with
respect to the housing (2) due 1o its engagement with the dose setting dial (22).



during dose setting and towards the distal end during
does delivery with respect to the 25 housing (2). The
counter ring (30) is prevetted from axi al novenent
towards the proximal end during dose setting and
axi al novenent towards the distal end during dose
Claims di spensing wth respect to the housing (2) by a
positioning collar (65) preferably secured, to the

1. Adms@r I§mavm%cw'%rﬂ§0%9§u9@elmv SRUICREPERSISEI%r abl y
a dose %%ﬁlﬂ'gddlﬁﬁ néﬁng'uem %S’cfé?hapﬁ{{%a? fardexieav | gi8oles extendlng from a

wever t rring Is free to rotate Wt
proximaBendkspehstalt&ﬂd tfedhousi ng (2) due to its engagenent
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setting @[Qrﬂ?untl's it the S ecbbitdri mey &beftavnnbge @meﬂbyt aionglsaid external
hread and externa CL gr ooves eélgﬁ %{gng
groovespwm.r%ne%ﬁa the, saidiiSpaISeling diah ISt BRGNS Rigd; from rotation

with resf8cti 15 ls?i‘akc!] g&{,ﬁ%ﬁ@_shl p with the external

grooves o e sal d dose setting dial such that the
sald counter ring is free to nove axially along said

e r nal \ espect to the said dose
2 %@%i%@vﬁﬁe% fﬁ%ertQm g prevented fromrotation
a\)\ﬁtharcﬁm&ﬂéchwlsdﬂmmﬁl d dose setting dial. 2. A drug
el i ver deVJ C si ng .a ri chani sm and
oy 1 Heb tossdisp ey BpCheanres BB aIENT: n ol a1
3. The device accor d| ng to claim2 containing

insulin, heparin, or _ any derivative or anal ogue
3 Thisedeudge agcorfing teselaim 2 pentaiina M Hina bepan, g &y denvatlve or

- I for the assenbly of a device according to
analogu%tﬁé{)%o}cl aims 2 to 3. 5. A nethod of assenbling a

drug del i very devi ce, conpr|5|ng the step of nounting

4. Tgnmandte e ockaioead el Cid" Stag%?eévwefef a device
accordn‘i’gﬁﬁ £y 8£88insk Pqot30 any of claims 2 to 3.

5. A method of assembling a drug delivery device, comprising the step of mounting
the mechanism according to claim 1 fo any other components in order to manufacture

the drug delivery device according to any of claims 2 fo 3.



