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30 device comprising:
a plunger rod having a non-circular cross section and being hollow, said plunger rod

being prevented from rotation;
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The term “screw structure” according to instant invention shall mean a full or part

thread, e.g., a cylindrical spiral rib/groove located on the internal and/or external
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5- Chl or 0- N2- ( 2- met hoxy- 4- nnor phol i n- 4-yl = 2- (pi perazi ne-1-sul fon
y| ) lgheﬁgqcp.tr@wmﬁﬁ@nrf@m the groxinakend to the dls%IaI end durlng dose delivery.
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-4-yl am

N- net hyl™- géenz@g?{g{sud%%g%ghn? %ae’f‘i: {5- Chl or o- 2-[ 2- net hoxy- 4- (4- net hyl - pi per azi n-

1-yl15- phenyl am no] - pyri m di n- 4-yl am no} - Net hyl -

N- et hyI benzenesul f onam
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5) (B oty b gty b Sl BN bRk g o et
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8- ( 5- Chlamconcﬂngm mstmﬁxmwt[om lsdemgnleylltemncﬂjeafaza aelecidd dpsgef ihei n- 1-yl ] - phe
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[
-yl -
4- di hydr o- 2H i soqui nol i n- 1- one,

{ 5- Chiaslometef,sr(the filk@lr oxy- pi peri di n- 1-yl ) - 2- met hoxy- phenyl ami no] - pyri mi di
4- )le am no}-2- nethyl - 3, 4-di hydr o- 2Hi soqui nol i n- 1- one,

{g Chl or o- 2-[ 4- (4-i sopropyl - pi perazi n-1-yl) - 2- met hoxy- phenyl am no] - pyrim

in-4- yl/mm}al tH@@d’Sé s&tlﬂ%diéwéif@eé’érbly%@%bal@@tB‘tﬂae(i’lﬁWer cylmderb
7 (5- Chl or o- 2-{2- met hox pi perazin-1-yl) ipropoxy p e

yl am nd}u’fplylmﬁ?ﬁﬂﬂ ﬁwetﬁm%dpa@)thgd@@emﬁttlrm diablishptrtediansi theslose-seiting dial
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8- { 5- Chidipengidgtthé Blutch mem%fw&,wgag@snué doke dettintr dib) frémipiehaver eylaagt,am n

o] -pyrim -4- 'yl am no} - 2- net hyl - 3, 4-di hydr o- 2H-i soqui nol i n- 1- one,
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di



8- [ 5- Chl or 0- 2- ( 2- et hoxy- 4- nor phol i n- 4-yl - phenyl am no) - pyri m di n- 4-yl am no]
-2-ethyl -3, 4- dihydro-2Hisoqui nolin-1-one,

8- ( 5- Chl owo-2806{@B743met hoxy- 4-[ 4- (4- net hyl - pi per azi n- 1- yl PCpigpesosaes3d- yl ] - ph
enyl am no} - pyri m di n- 4-yl am no) - 2- et hyl - 3, 4- di hydr o- 2H-i soqui nol i n- 1- one,
2- [ 5-Chl or 0- 2- (2- met hoxy- 5- nor phol i n- 4-yl - phenyl am no) - pyri m di n- 4-yl am no]
-N-rnet hyl -5- (4- net hyl - pi perazin-1-yl)-benzam de, 5-[1 , 4l]Bi pi peridinyl -

| -yl -2-[5-chl oro-2-(2-net hoxy- 4-nor phol i n- 4-yl - phenyl am no) - pyri m di n- 4-

yl am no] - N- et hyl - benzam de,

2-[5-Br Oﬁﬁe%e&ﬁ*‘mbheymo%rnaédawuhgrtoé}ngtbnpme@mhmn@ﬂ e AR ydéssehtiglipm noj -
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o] - pyo i ndisengdged from the dose setting dial by a clutch means and is moved towards the
yl am no}-N-i sop I - benzene f onam 5- Chl or o- 2- [ 2- et hoxy- 4- (4- net hyl
- pi per azAstal GMWE Eﬁz“klot'?c{}s’v'tbf??ﬂ??ﬁﬁ tlzzl i‘PHﬁi“ﬂ 1-Ni sopropyl -

benzenesul f onam de,
2-{5-Chl oro-2-[ 2-i sopropoxy- 4- (4- et hyl - pi perazi n-1-yl ) - phenyl am no] - pyri m
di n- 4-y| atrertedrn N&ieqmblp;donnbeﬁeﬂéaesrmﬂimtmmd’ant invention shall mean that two
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the context of this disclosure the foll owm ng neani ngs, unless otherw se
i ndi cated: \Were the plural formis used for conpounds, salts, and the
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COI'TpOUI’]dS may t hus be present as m xtures of isoners or as pure isoners,

pref er abp;ommaéaadttcv ﬁmﬁadtstaj.e@dmfélge drusbdelivery Wevicenpeaferably tosihgteastridlaso t o

B ey aisCelh WET oot of OB Hi5Pan gy Rerifihd oo Fiehin RO REM e
radi cal srod? ig\¢esbhtllyasilingriedl} Rslfow,izieblia®a nohadiruks orbsshsactitg. ah@
mul tiple branching; preferably, CC 8alkyl is butyl, such as n-b

seﬁ Ibutyrplung@rbr lis atcem pf th@rdfpsﬂ meshamises Whieh | t&p!lgmvgn sfapmdﬁiﬁltlon
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car bon atabﬂfethbftsartr@@e%t@nlamthald&tal@mdhﬁithg phiridegrot!] llmeaipanrcutaranched with
single or nultiple branching, prefer abI%/ C8al kenyl i s enten%/ such as
3+ meehy| embgsimRnt.ihe “PlHIgerpd’ hasEAchs ipelippr the i@ Whigh igteractomtiethe- yi |

pr openyl openyl or allyl, or vinyl. C -Cbal kinyl denotes a an
al ki nyl Pa@tb(c:ealr&lilg\gl)lr% from2 up to 8, especially up to 5 carbon atons,the

radi cals in question being either linear or branched; preferably,
R RSP T R A T R g o
g;[/glnghep#?/ pgar% @y%@g@‘[&i’?@enﬁgﬁﬁgﬁrﬁ lof t ﬁl'u?@%l"fdd towrar8s e p¥dximal end
30 during dose setting, but allows movement of the plunger rod towards the distal end
during dose dispensing. Optionally, the plunger rod is also prevented from rotation by

the plunger rod holder. In order to achieve the aforementioned, the plunger rod holder



cycl opentyl or cycl ohexyl. d-C bal koxy is especially methoxy, ethoxy,

i sopropyl oxy, or tert-butoxy. HydroxyC -C Bal kyl is especially

hydr oxy mewbyebge/@743¢dr oxyet hyl or 2-hydroxy-2-propyl. Hy@compeos/oesay koxy is
especi ally 2-hydroxyet hoxy or 3-hydroxypropoxy. Ci-C 8al koxyC -C 8al koxy is
especi al |y 2-net hoxyet hoxy. C -C bal koxyd-C bal kyl is especially

met hoxynet hyl , 2-nmet hoxyet hyl or 2-ethoXyethyl. Hal ogen is preferably
fluorine, chlorine, bromne, or iodine, especially fluorine, chlorine, or
brom ne. Hal oCrC bal kyl is preferably chloroCrC bal kyl or fluoroG -C

8al kyl , saIInIWtHé Cblhhlrejef Rjai‘fer b ndiHat G ratte® eddtil andilteHet el demey | s
preferab I oroC 8aFkoxy or~ fI'UOr OC1- C8al koxy, especially

trifl uoronet hoxy. Ci -C 8al koxycarbonyl is especially tert-butoxycarbonyl,

i so-pro bon t hox r bon or
substitu Qﬁéﬁ%@ho gﬁ%i%ﬁ%éﬂ%?tq%wéﬁ&gﬁg%yé%mvé]%ijéé%ts# ?rtgeuent s
sel ecte Ketnisral lare FarfyBsthist syitabl luti

C3- CchgIé)lgsﬁ(@ Pygf&gg)%r c@n%ﬁiﬁw%urrt Cgal E ﬂlh;%m,Cs I-%oar | CrC bv p e soutions
hydr dxydwmbahwnpwmdge @fathemqrspmseﬁeqtm theIﬁI HCOIdGCIS@IeI%?@nt'aﬂNSM%‘P”tttUéd or
substi t ut,ed C5- or car banoyl wherein the

subst i tu@Hf‘ger rﬁgjf?% 'HPYﬂ?’Baﬁﬁ?“gﬁgrRr%’?ﬁfﬁ’é%ﬁt'%myI groﬁp represent a 5 or
6 menberprbedra efisal yhd akddrgihgae imstast mger@ﬁonlslwll Rehatihe @natafithe sleVvisetard
fromN, Oand S; and is preferably carbano

met hy| carb
di met hyl 2 sppwesgnt opinesiavics. yyhis Is cl ﬁ%ﬁ‘féﬁ@@ Hgﬂpﬁaﬁm em@g{) %‘ﬁrﬁﬁwce
di (hydroxyet hy!) carbanoyl, di nethyl am noet hyl carbamoyl, or
pyrrolidinocarbonyl, piperidinocarbonyl, N-nethylpiperazinocarbonyl or
nor pfgol 'Fﬁ@@érhﬂf‘prbxm@ el abtyrdiray tmanBI;aInt mvedhomshallmmamﬁwdand bhthebst i t ued

or substituted sul fanoyl i sulfarmyl one

subst i t uégifice §éﬁé@tr@2939rr6|9? Heifeyes, W aﬂr%\{t'-l{b'I éqrﬂéﬁ?IdJSp@f'-S@Qa‘F'm Al
C3- %cygh%aciéwc}( C3- Cbcycl oal kyl d-C bal kyl, C3-GCi oaryl Cr C8al kyl,

hydr oxy yI G - Cbal koxyd- C al kyl, hal od- Csal kyl , unsubstitued or

substituted C5-C Oaryl, or am noCrC bal kyI or sulfarmyl wherein the

bstit t th t f f t
L e s e S RoPISE S e T BTy BB SR e,

from fl]\l IIQ @éﬁbl? ‘confie fssthero%fs%rs%@tllﬁg él‘éi éﬁ(ﬂh’é mn'é?b?hﬂd%f' dralWich is designed
propyl su army Cycl opropyl et hyl= sul famoyl , 2,
trifl uoriealion soiIaﬁmmf/the dnseesetyngmaimdﬁpe smnerazybyder withwespedt i thewy| |,

e orY Cheniing P T8l saiting Q580 97 Fiab ekiidd f%é”?é?'?“ﬁg%%?%n‘yhe%m
nor phol i BRSK geﬂﬂed SRRRS réthtivn f tHead®ye sé’chn@‘éﬁéWInﬁWés@@@Vio thertoieiig, thued

or substritute no I's am no substituted by one or two substituents
sel ect edddes nohglthve getatiociof thenianky cylinder withi nespget, todthe boaisitiongnd allows

i By CRRBLEYGMETE0T Rk Srdes ety 175 teh RS EN AMY veq or
substi t upiRetHENgARY Yér thé%@@@&oﬁﬂé@éf&bl?%’dkm@m cbmpmbntsﬁh rotation, e.g.,
C8al kyl carbonyly "C5-= Cioaryl carbonyl, Cr CB8al k é sul f onyl

C5- C10ar by sisfodaylal ferees e epgage pst of taverget M tesif iipg f&eﬂ%tquaﬁ?%‘)
I I th | - et hyl - di (hyd t hyl :
propyl am nol;%8 nz%gfﬁﬂ"h@%g@%’?%}? y met hyl - am no, di (hydroxyethyl)an no

di net hyl ah# acetyl - met hyl - am no, benzoyl am no,
met hyl sul fonyl ami no or phenyl sul fonyl am no, especially am no or

di met hyl am no. Am noCi -C 8al kyl is especiall|ly am noet h&l rret noe% hyl ,

di rre%yIaherI@rem heerigherd m&}mﬁpm?@tpgventm%m% rgaR ¢ ?IJ 28

C5-C Oar e yl, naphthyl, or

1,2,3,4- IaéY Pﬁﬁy@fegém enyq(y% é]&t.'? o@%ﬁﬁgxgﬂ%‘?[}%gt ed by Cr csal kyl, CC

al koxyd- C bal kyl', hal oG - C 8al kyl, hydr oxy, d-C bal koxy, methyl enedi oxy,
bstituted hal I b b I

Ul oy Tho dgn comging AR et arind 1o BRERHITvarBoR Shal e SIS REr il phony|

met hoxyp Wia t hwl k ")

or br omop GRS P AT UBse EpiSREal B, WHEATAE SSFURIRRILY ESady RABDN00")

posi 8@ onThiy isfusualy themase avheyethe. device has not yet been used, a full cartridge has

been loaded, or the device is in use and the set amount of drug has been completely

expelled, respectively, dispensed.



Cs-Craryl oxy is especially phenoxy or nethoxyphenoxy, e.g.

p- met hoxyphenoxy. C5-C Oaryl G -C 8al kyl is especially benzyl or

2- phenyl evbyboe/i3343€10ar yl Cr C 8al koxy i s especi al | y benzpComp2as/009839

2- phenyl et hoxy. Unsubstitued or substituted 5 or 6 nenbered heterocyclyl
conprising 1, 2 or 3 hetero atons selected from NLO and S nay be
unsaturated, partially unsaturated or sa& urated, and further condensed to a
benzo group or a 5 or 6 nenbered heterocyclyl group, and nay be bound

t hrough a hetero or a carbon atom and is, for exanple, pyrrolyl, indolyl,
Byr r Olt' dfﬂ&’*er\'d "%éif‘é&JeW" c@éf&h@l@ﬁ%@éﬁ'mv&ﬁbﬂ@a‘ﬂ'mebﬁ 'aﬁ?@siébntlally
enzotriazo

tetrazol Eyl’l qul nol i nyl, isoquino

1,2,3, 4ay\hnda¢éldnoomnnmﬂt,|wlylb I@epgag@@wlthrjpm ngawp preferab threadedly

PhFazo yinadisel, Bofetais Wi Siir s8 15 Butiger KRPYBeHnalBhIPRtIRILe | uen: s
consi deyﬁ@xﬁ"f’iﬁ o@e@tl&%'ﬂvhg d&drﬁm@/@ml dw{nng@x‘iéi@ltb%v& ﬁBﬁaadjlgtdl en@l-

C8al koxyCGi - C 8al koxy, hal oG - C 8al yI hydr oxy, am no, substituted am no,
Cr C Bal mwyoutnata@gerqurmgrdmeydlsmr@mm IRya prefeiseq embgdimeat. kb jead srew is

car bano Cr C 8al uted
cor oS oA SRR e BLAT LRI i BB ATRE) Lt o
heterocyﬁbyéragrth@aﬂ&ﬁyéﬁg?ecses 1 or 2 hetero atonms selected fromN, O
and S, i s éspeciall ol yl yrrolidinyl, rrolidonyl z

& &B@r%w

N- et hy| The teieo tfgae losl&’hs:ha‘ri Maanian esssnsakm exbdsise %IESPFEHHW'H
4-acetyl a t »
- S anog DR BT AP (i O i
hydrwyetiqi‘e/édeml;pengagéww;thrtheumm serglv. Pleferabl®, wmgadosesemmg@m ddeecyl , or
sul fol an I n unsubstituted or substl hetero é/ ‘3/ OXR/d et erocycl yI
has the aﬁnsi@gdglaiwﬁlrﬁtﬁimsbmvem E"lé%ed'é qu §100CaNd thanfes
N- net hyl t |yl d-

et hy y‘i"HQ?Pea{rf t@?*heaésl'acﬁ IHURRE LA Eﬁegfellg%lﬂg AREFEIAR fé)@ﬁb’c y

C8a|koxy erocy € neani ng i ned above, I's especially
2-pyrrol ﬂrﬁwéﬁ@nhbébwee?‘r Whnrfpdsmlockcaﬁd’lhmeynnér eylingaoisi aﬂmpvanb(wdylst relatxve axial

- hyl di | pi i
2. (11 i maYBNY beivisan terfrap lpckans e ieed SHreve RUSBTIReE br heter ocycl i ¢
r nngCO”IW% ?ﬁd?g %rtl&rlalzerﬂgoélnmsﬂﬁtefh%aﬁ'éé’rﬁncﬁ% ﬁﬁbﬁ@ealz%ﬁdﬁge@ e tifed

forméd b acent substituents together with e benzenering, the ring
may be fmnteheurfamﬂaet ihelneer, c;émger bpd the exteanahsurfacecidhe dead seraio optionally

bal kyl , r ox ut ed am no, d-C 8al koxy, hal ogen, carboxy,
CVCbal ko %srméwmameaﬁrﬁﬁ% ad ¥JqHo, or oxo. The two adjacent substituents
form ng guch réfefrddf EhBbaRhanDIRPYAE Rk 1Akl %‘@he lunger rod holder,
1l-aza- 2- propyﬁ?‘ogl'é}g), 3- l;aza- 1- propyl |pdene 1, 2-di aza- 2- rg%;ﬂ dene, 2, 3-

di aza- 1- whersHyi retative axialapverpenibeiveendha fieedock 6édéhem Serenesineky |
d|fluoror t glenedloxy 2- aza- 1- oxopr opyl ene,

2- az4l dq oxopropyl ene, 1-aza-2-oxopropylene, 2-aza-1, 1-

di 0xo- 1 Aeb&ﬂi@'tﬁ@%mﬁ “HOLI0eR" FRSPRAREhBRIEH eORbIIG RS chasclaistitaof a 6
menbered ring alts are éﬁCl ally the ghar maceutically acceptable salts

of conpobetisa clutgromeghanism @hasﬁilptféu'f&h ang arfetke feglucERpmgeianiimaci d
addition salts, preferably with organic or inorganic acids, from conpounds
of formula I vmth a basic nitrogen atom especially the pharmaceutl cally

accept abirge38in Scoupiiét k) "eadcording b mstanitdavention st resanting, comstragtive aci ds,
such a s hydrochloric acid, sulfuric acid, or phosphoric acid, Sui t]%bl e

or ga2d ¢ elsngntawbichfigin enarmﬁsrl@cklaamlammmp t%ﬂ&ﬁﬁ%ﬁlﬁ@“‘“@ﬂ'%m @ Peeferred
| f
Secno) cetioinahCInCEaIMErfg M afedifiby dhaBhERAfy Bf'fle fdrtitufidferite

succi ni Coﬁm@uo@sémﬁg afl Coptinatly iadjaventito mbfeasntcsm bfithectheadad s, lmal i c
acid, tartaric acid, citric acid, anino, aci suchm%s[ﬁ%l ut mc aC|d or

asparti canether preferrd anbedimepsrRgsHiPRING C8 ?'E:I'S IHse eg;t

cycl ohex C i

Al oyl | CHETRIEENYe LFuRildhe SR Bl ARRRERPIY o e Eﬁﬂ%ﬁ?@c@ﬁ P a,
nmanded i ¢ optibskllys tHeneytindriasi mbSImm‘tuh@neHaros megmhed suofcm. housingd,

2- hydrOXﬁ_et hanesul foni c aci di su aci benzenesul ffonl C

aci d, 2-mhghcewntendsal shal 'Eg!é?@#%on% d&'h%fﬁh %ﬁ?gﬂ‘i’% ¢ngeans o
4- s d,
ggdecyrgﬁé%?géﬁgﬁé%%% fc ﬁexp? sul’ Wrié:égaélﬁ%bisl\l- ne?ugltﬁé_axhd" ﬁgbw{é- §ec;c<:1C|

N- propyl -sul fam ¢ acid, or ot her organi c protonic acids, such as ascorbic
acid. For isolation or purification purposes it is also possible to use
pharmaceutical |y unaccept abl e



salts, for exanple picrates or perchlorates. For therapeutic use, only

phar maceutical ly acceptable salts or free conpounds are enpl oyed (where
appl i cablwoinodidsessior m of phar maceuti cal preparations), PamkP2évs®a9say e
therefore preferred. In view of the close relationship between the novel
compounds in free formand those in the formof their salts, including
those salts that can be used as interned® ates, for exanple in the
purification or identification of the novel conpounds, any reference to the
free conpoundsherei nbefore and hereinafter is to be understood as referring
also to | GUREF Bttt At oAb R Setting Yial.
conmpounds g 'Q?f)‘{r'ﬁ%ﬁ%w ﬁgl\azgg\?l@@agﬁe phar macol ogi cal properties, @as

descri bé&efmfabiyndm‘llmgﬁofethd “beurdienengeshall endbie tasat ﬂhetmalﬂeﬂtummeﬁ@nts of
significances ,are, preferred |ndependen col Lectiv

conbi natth%ﬁegij"%%&gSoﬁ%”%aﬁ'gWﬁ SPCUES P%Kﬂ&‘/%%@ﬁ'%%r%’f%ﬁl‘ﬁ' hor RRis
hydr oge dr RNk RilafloNdlpeadtdrdidgits u'i'étdﬁﬂ@@énﬁtﬁn ghé&ll Addnyany@nd R 3
i's hydrg_gHegral\t rC— ﬁ%g% Cl- 0721 koxy -C% Cral kyl di-C -C ¥

7al kgl amonetrmmn\@vamnnyeqtuonmtmszount@r waglqnd thealdse s@mg)g@h whichallgwsor ¢

R6 hydr 0 I I

subst i t s B9 douleraing #id Bt Rosd st BodpoR ep MEIREbY b ffsey
or O at%é&ﬂéwoﬁfrddtwee(% rth’ifé'é?étgrbbf/@chti)}'adda@d?élﬁivife'lon@ﬁtudmal gxialC 7al kyI
hydroxy, 5 or 6 nmenber heterocycl conprising 1, 2 or 3 N or O atons

unsubst imaveieot o‘éhtnles:ldaem%tﬂ”lgasﬂladwtb reapastto the gpupterEiRgevhgBtiBe &@y*@l OXé
1. .2 3 C
o kyl - sl o) & mevet Bh e By Pt F pHERWARL SR Erefeidl, e ECupter

het %OCBHH RPAERS SAditdle In the QTspBa%/Nvmdo(o) airimglsptawsthe setitiese (armednbof drug),
substi t ut ed by hydroxy or R8 i s hydrogen; hal ogen;

Cl- C7al kihen theaddses9 lngmu%ﬁﬁﬁeu\t%ﬂo‘éﬁrmﬁﬁgﬂoﬁﬁtéﬂe g¢ser c 7al kyl

het er ocycl - C 1- C7al kyl oxy wherein heterocycl is a 5 or 6 nenber heterocycl
conprising 1, 2 or 3 Nor Oring atons unsubstituted or substituted by G -C
7al kyl , Théifestmv"d@l wﬁqdmvttmmolrwhgrtomanmnmtm sitalllmeananydoperdng B tteons
unsubst Ituted or subst Ituted once or % a sybsti tuE tl | ndncfgglndentl

sel ect ecthU”S(H"liﬁ iB/ar dRgle, gr e transpgignt Si?-cﬁo'?éﬂ howsging whicRgllow. g4 8ony|

oS AP T8 IR SRS STy, B dnbhrt 9

7al kyl angfrazt HoseeThisris brefesecﬂly achieved oe:gclbq meam ofsamig)se lndlcatdnewbtdjat ons

selected fromN or G is h ro en, % kox¥ E%agg I S hydrogen

RL is hyRKBRtshoRe ORqre W%‘?r Rhicatsy SZ?W UGREH ENA"a&1%Y'Si s hydrogen
C C7

or %%ﬁérﬁﬁw % th%é;d@&@ﬂ?ahyé%tg )1(@5‘ é‘éé\\/tgﬁge sgf aF%%'nl‘@Mc;/Qr; OlQF;’Feazni\il’cql'l:f)é’r‘I -

or CI Rﬁpmﬁeﬂ'@dieugmdlrﬁﬁnt then{dispiay windesv' displays dae Maluefdpge seleciedcamausky ;

33[ %?&n”giéf e e st mere s ndeaGiautng e Ao e qpter
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eterocyc
of the outer periphery of the dose setting dial.

In another embodiment, the display window is preferably located essentially at the
proximal end of the device.
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According to the drug delivery device of instant invention, the distal end of the plunger
rod abuts the cartridge piston and the proximal end of the plunger rod is engaged with
the lead screw. During dose setting, the lead screw is driven to rotate by the inner
cylinder towards the proximal end with respect to the plunger. The plunger rod and

30 lead screw are configured in a telescopic-like structure, thereby, reducing the overall
length of the drive mechanism.
Further, the plunger rod is engaged with the plunger rod holder, such that rotational



conprising 1, 2 or 3 Nor O atonms unsubstituted or substituted once or

tw ce by a substituent independently selected from hydroxy, C Cral koxy-
Cr C 7al kywo 20603748 kyl , am nocar bonyl and C - C 7al kyl ampom/EP20050083Menber
het er ocycl oxy conprising 1 or 2 Nring atons unsubstituted or substituted 1
to 5 times by C Cralkyl or di-C Cral kyl am no; 10 nenber

bi -cyclic-heterocycle conprising 1 to 3lbeteroatons selected fromN or O
RO is hydrogen; R10 is C C 7al koxy; Mre preferred are the foll ow ng

nmeani ngs, independently, collectively or in any conbination or

sub-co ? T n
rel at eg’%g@éﬁ, Ir:]? %ﬂlﬁbﬁﬁﬁl sm? ﬁgac?rug gjlg@%ry gsv?l?gbﬁ%gt mz?% ;blﬂﬁgéﬁﬂo@
user to decs asd deggaedmfbse\m‘nt fineamineveaieht otithegplangderf kod tDW@rdh‘: ﬂ‘p?snm ng

o of or athy YAl ek dos SR pu Blipw fetar HieardhoerhgaferiBh Wiliaaracd, o
such devy L\ij\'ﬁ@ﬁ&!ﬁ ?l@&éﬁéﬁp? ﬁé ‘?ﬁ’eéPbénish*ﬁ oP fHstamttiavéitRBAloveSdodd gettifglto\ver y

devi ces, e dosing of the required dosage of liquid drug
and 6dmpmr£drrrwd ltapeatedlynwnth@:(eatjamwacspat| ent, are well known in the art.

General | h de h bst ant
e S e aPL PV AU A BB RO R B 2
Lo meet \Weehf ﬂ&?&f& teé’th%ﬁné@éldi@sthéetﬁﬂeﬁ Pefisharpfisiie plungenssd weidhoengawrs

easy to use both in terns of the mani pulation of the parts and
under st awith aglwpality ofsiatchstt teeth asmsifatmed on) thetnﬁ'@g,%fsf@démkieﬁose Wi th

di abet es ers W fir kred

Vi oi on. RelEeneHEOVArEn o R W%@ﬂéé 58 SoPHo T BB 1 BRI LB

i ”J gt Orbéhgms%r@a nﬁmee@rréép ﬁ@mneulan@aeeage waydosned in tife plpngé.embl y
being suitable for recycling 9 114467 A 1 discloses a dispensing

devi ce, hader.ising a drive nechanlsn1haV|ng a tel escopic piston rod

consisting of a first and a second threaded nenber havi ng equi - spaced

threaded segnents wi th non-threaded segnents therebetween. The device

further EgibHimEst Roflfrepeethi ingenticrelsajesoribed withr referetse tth ¢hes drawidgs.

t hreaded nmenber being coupled for rotation and is threadedly engaged with

t he device shell. The threads of the three said conponents are of the sane
| ead.. Th th I
ety TORGEEIOR G B PSR SRS 8 Bk i, Pl g

However, dgignidliveandevieé of embiogiment? & wM@eﬂheqareselmtsav@yﬂaMe epm:dlednt
remai ns unresol ved w t hout, ei tg‘%r dI.S nsjng the set amount of fluid or
di smant | Fig 1%@88!‘9(9@08\5%VWY : §533Wr €VSches an injection syringe for

appor ti ogid1%) Rl sdoRsI QldeAviBR AW fHé’HPl\?e RRIChahEa® oMY @dvicairan Yitial

mechani smcohprising a unidirectio na coupling (ratchet) is disclosed which
al | ows cetatecti on of a set overdose wi thout di spen5| ng a set anount of

desi SheoF (Gt sm SPriaral PR Rt ittha s ToSE e bipsriiu o e Falde. " "
uni di 1 eckionals £ SUBldH sRANVIBR iMtAKRG dlussadeRrsg oipeapsicey. VO 0195959 A

1 discloses an injection device for injection of Set doses of medicine from
a cartri By, 5 isnambnkngey scalgeof&idoge is set by screwing a nut up along a

eyl i nar | B & ahows e Pltigentad 08 a Erbl SptiHE b tof Bpldef Bk bkfios
to the SFr%dP?seebécﬁémﬁéndélvléwvuﬁw\mg ke HB@CHMaidgchéd Ehfesyringe, and an

injection button, which is elevated over the end of the syrl nge, are noved
axi a2§y El@u&iaaa.secwnamldwewsj@wmmﬁ dedcein aldaeb#@ln%dﬂsa& the nut. A

Bt ton S0l § g Sere it enatereg anaBisbiie dfnBiteBlion”) arger and
the force, which has to be exerted on the inj ectlon button, is

correspondi ngly reduced. Accordingly, the problemto be sol ved by i nstant
i nvent i oAniautiine otihecdevier(Bds dasériied with reference to Figures 1 to 2.

The device is of the mechanical pen type and consists of:
30 ahousing (2);
a cartridge-holder (2a) coupled to the distal end of the housing (2);
a cartridge (3), sealed by a piston (8) mounted in the proximal end of the cartridge and



(injection) force required during drug di spensing especially when

di spensing | arge doses whil st maintaining a conpact design and thereby

i mprovi ngvogess/dsaesdl i ng, and providing the user with a FERUEP2105/009839
intuitively, safely and easily correct a set dose. Therefore, it is an

obj ect of the present invention to provide an alternative drive mechani sm
to existing technologies suitable for thid efficient transm ssion of an
actuation force in drug delivery devices, particularly conpact devi ces,
e.g., of pen-type shape, which additionally allows the dispensing of |arge

doses of cdntathirge liguict (4)fdtug heouptedvindhé caRttidgddergeapf i ntuitive and
easy to use correction of as first aspecjt of instant invention

ils to prQ\HEG'@VQP@(¢%(1@@@ﬁhg%t33§eedisgl@@ddgltheé’ﬁyw@éyi ce conpri si n_g:OI a
D tnger P RORRE 4] A8 i bRIALCREPERIMG (27 5 o

pl unger rod; a dose setting dial rotatably noving towards the proxinml end
duri 2% dose setting and rotatably noving towards the distal end during dose

di spehsi n§e Pision grking-assendly tasisfrys 2@ adivatiey frga Ak die pepximal apd to the

ti Cal ' . e . . . di al
cel 100 sBlertliridabot flnb! Y60 DRSH UAARESUERIRIf dASRieEl iRt o

dlurl ng deehn]glcmie(ﬁg),_rayr maedcydguﬂemﬁijé)r, arfoeb Iblokch), erMbgad fscgawml)t tatpilamgbr t
D1 'ove. sERUERRBINAsEdod BORST32! badPlpserliot GEu 3 RS inshedlg” (Ricoutten)
di spensi [Qb ,Q%Uﬁfé?lring @Pzghga W@ﬁéoe;’nggrta(gﬂ,gee | ock. A second aspect of

instant rnvention I's ivery device coOnprising the drive mechani sm
accor@ing to the invention. A third aspect of instant invention is the use

f dri [ di t [ ' in. t f nbl i
devi co aCURRICLEPE AE PROTTRIH bolipst o taaded ISt (21 Sarc HiR@ntTon 1o
the use eémﬁg%n(zzyra.@lambsms@_rscae\@gbfu&ar@ QteBA the inlg Xm«f@é'rt@grghar t he
adm ni stration of a pharmaceutical fornulation to the human or ahi fral body.
Anot her thplree lagk (A3 (it then'secendacriew siruntuieol aoid batweeblthadead deney (25)

del i devi di to t i ti A Si t he st f ti
the mochan dn BUBGERTh PR Cre M BRTSHIAY s8R dmponent's in order to
assejwl e a drug delivery device. The terms, which are used in order to

define instant invention, are generally to be understood in accordance wth
t he genePpergtimwidtigaayice will v bereskiibeddl ¢ pet ddesired dpge v be, dalivered a

accor dandeGiolRef e koipid iha6 (88e) b8 RosRReliiiial i) hfsaityipdiag e "
accor di ngettingidiattewardshengrofimaiteid bye@ans offthd first @srow dirastasad®. Diwibg! €,
hand- hel d devi ce desi gned to di spense a sel ected dose of nedi canent, e.ga

i nsul i n, dpse geitingdalatiygyetatiop kahvaen dhadnes seltipg dial @2)rad the prar eylindgy

t hei x, derq ' ont.4 ' ’ 4 . inistration. Said
devi %% i ?%ﬁ 5 k) K@#@%‘ﬁ?%iacﬂﬁfcﬁgﬁb b’;{ngbh’@@b grtéglu}'?(grlt‘%’gﬁgé?r m "drug delivery
devi ce" shall nean a disposable, nulti-dose, pen-type device having

mechani cal dose del i Vﬁirn%/jﬁand dose sel ection nechani sns desi gned for,@r eﬂ(%lul ar

i nj ect i oM/IEN {heriBBAIC b(A3)iretaias tovweide dhe prayimehgnd dugng dose; sl e
AR ; PEHo re _ ; ) !

Sartri o satEscrdligs RS el ith Ble infBt BRindd? 98),\iith (E3HRE B

admi ni st phuedievrad 26)ekylVietueastdy paipof spliiddyprajeciions i(8Q@Elobatedicin.a Réyewagr(61)

"pharmaceutical forpul atjpn" shall, pre an a, liqui r suspensi.on
o MR b dBhetsriare of thadmar oindgd 23s aiendhadeat asra (5] rallee ot o
drug may } } t \ , i ch
my o sl RLAGE: A28 IPABRA8 cRoial BAD, e Thundir BETHOIGRY RS i)
hor none plungert rad (26)to pirevend dipe pluaidey rackfrent eing displaded tpwards dlos prastimal  of

Insul "ehd Qﬁ@sama?lﬁginirgge Heve?tt)dt\ﬁﬁ%sh‘t with the piston (8).

30 The rotation of the inner cylinder (23) further moves the free lock (24) towards the
distal end through the second screw structure (44).



anal ogous, and substitutes thereof. The term "housing"” according to instant
i nvention shall preferably nmean an exterior or interior ("insert") cover.
The housiwgQ 2ney03bs4desi gned to enabl e the safe, correct pcamk2asmdasse abl e
handl ing of the drug delivery device (e.g., the drive nmechanism. Usually,
it is designed to house, fix, protect, gw de, and/or engage with the inner
mechani sm(s) or conponents of the drug %Ilvery device (e.g., the drive
mechani sm) by limting the exposure to contanm nants, such as | i quid, dust,
dirt etc. In general, the housing nay be unitary or a nultipart conponent
of tubul e s&t md htthe:]?aurreﬁhepmloldﬁnehmabdimatefdrw hinmesicalvalues M)icg?’ehé L Io
contain a cartridge and optiona a cartri pre ra y
mount ed iagicatrr (gpdhtgr) @Y and the dors ssfting d'?‘n&%t) B a%gg}bﬁ d'%é@
|nstantv(eQ¥r§nt| on shall mean the interlocking of two or nore corrponents of
the dri rechani snidrug delivery device, preferably the interl ocking of
screw structures of conponents. The term "screw structure” according to

Loy B ToPgMiveBrPeleead sbsere i prtantoRemne SePssesiap sarrlesigh @8]

I
SoPraC Houhas ife (il B, LHESUDIRGnE Boss ek diR) (20 9 Bhe HhridhcHfiderar o
and/ or a@33kallowingthetddsetsettimg dlahtmrcﬁat%relamreﬂorihﬁs innereyfiodenand moveur e may
be further designed t rotat t of t
D omanenowa s B SoBf TS Mndraibusie) Mo/t Sa RRERIES s aRHNR | e
thr eadedthh@fré{)attm%% flae 1988 (fz@)emtal ﬁlﬁxﬁhaﬂ'dn@@ﬁéﬁ'aﬂéfﬂréﬂeféﬁmlnéd §5dedCr ew

structure” he inner cylinder and free &herelnafter t he
"sed®nd rsadueuugsnano ¢mamsfe*rymg inel asial meyemand of émjlr@er @Wmadﬁi (2Bptoytherdgad rod

accor ol reproy @REmAYIN ReRRly STt e FapLond el Gr W 2Bt s

pitches @ g gévﬁbar(ge)r agltﬁéummﬁdr@mmsemﬂuwpumesem piston(8) hwamkis end
during dose deliver herefore, the screw pitch ratios between the 1st,

2nd anfda\eailataben@wxselmgtﬂm eanignts Bemihe cagiridge:(3) trsough the nepdler(s) kiey
about 2. 3%%% 5{4 3.6:1. It is further preferred, that the screw pitches of
the 1st ructure and the 2nd screw structure are the sanme. The term
"dosg setting dial" according to instant invention shall preferably nean an
essentially tubul ar conponent of essentially circul ar cross-section having
an ext erRafailsiof darideviga gk empadiment I%%gpﬁ@r't[ﬁﬂ Yrith refesence fq Figurage 4,0
structure, allowi ng the dose setting dial to rotatably nove towards the
proxi mal end during dose setting and rotatably nove towards the distal end
during dphe titteadedsisegt (Ihes cdnsentsienlly agsethbled a‘:m:bsecd.ireg to the imsidenof the
invention is deS| ned to jndjicate a se&ﬁ ted dg e of e dis bl e

product P@xgnal endipergipn (28) of thehausing: %{?W’Eé %%bols

nu S

i a2y "SR B . T FhEfinsen GO oﬁﬁ%? e 53@%%”@@&?‘??% L RE

rel easi bd:yhndanaldgcmmbadjdmmsettmgrdmi;(ﬂﬁ)wﬁbemmrtg/tm fosusarewnstarstureT@53eThe he
dose, dose set}fi dial is rotated a dose settin and the
 nner cyﬁmgettme 18l naurtetdadis DltiosRbrioremei o the rigitne

di spen5| [}fgaé}ﬁd AR om t he

i nner cy hHﬁg?&%ﬁ%@H mﬁ)@g%ﬁgﬁtaldﬁ‘gmgl al r%?rgtbtlys]%rtg i"t(?%%) to the

i nner cypreﬁelenbly iovthe dernt bea giastl arecfodned wnt therdistahendl o thesdose aettidgalialnmay
corrprl se,gne or nore stops to limt the maxi mnum anount of a single dose. The
t er MY i nkfe)- cylinder" according to instant invention shall nean any
essential ly tubular conmponent of essentially circular cross-section, which

is releasibly connected to the dose setting dial, such that relative
r ot at i onAlmlinerical salating keebd22a) haying al diameteraqual imthe eyter dirmetes of the

o even . L0 st 00 i L RUBE R 8cead SRAARIABrt
fsﬁ: te‘r’;’ by afs forfRdl Gfthe dulePERFARY ofthefretting KvbAIRER inipieve jyfiprfofIHe Bstet s

30
The inner cylinder (23) is assembled concentrically within the dose setting dial (22) and

is releasibly connected to the dose setting dial (22) by a clutch means (56). An



engaged with the piston rod in order to allow the |lead screwto rotate with
the inner cylinder during dose setting, e.g., by neans of splined

proj ecti one 2b@oBr43d in a key way in the inner surface ofPCrhEP2005089839
cylinder. During dose dispensing the inner cylinder is disengaged fromthe
dose setting dial by a clutch neans.and_ is noved towards the di stal end

w thout rotation (wth respect to the hédsi ng). The term"releasibly
connected" according to instant invention shall nmean that two conponents of
the instant mechani smor device are reversibly joined with each ot her,

al | owi n@sstenptaﬂytgylmddrcdwehmbedtﬂang'étpertiom iadbinescbdt the. groxinbsl endc(23=) lof

nmeans. The term Iun r od o, I nst ant enfjon al | an any
Conponerhodap GREEr ab Ancans e uip ik holoW Fecks 2RESS thevolaiie b
transfer ggaces fromthe proximal end to the distal end of the drug

delivery ice, preferably to the cartridge piston, for t he purpose of
drug dlspenS|ng According to instant invention, the "plunger rod" is

essetl I|n i cal | ow, .has a n nC|rcuIar 0ss-section. The
"o unger e atter sUifaes B e tee Stk @29 i et shpadet Rinahéidndraliattier
fromr Ottﬁb'uﬁ’rﬁbﬁ’&ﬂrhdé@&ﬁ(férrﬁlﬁ the sBesied Q&eWst'r‘@étUFe Qlf4)t'hﬁe Bleenesk (24?)‘13

hol der. The "pl unger s the cartrid pi ston at the distal end of
t he pl urfoes ta mtatel andanmetaxmltyetowerdﬁ)thend;ata eﬂd@nd;iharmexrmatwndha@wméhe het
teeth or, t he Irh mch interact with the plunger rod holder. The term

"pl unger' P%rdCWS (8 )accor ding to instant invention shall nean any

conponent, which prevents novenent of the plunger rod towards the proxi mal
end during dose settin but all ows nmovenent of the?;i)l un er rod towards the

di stl@l eH tnner syriges @?m%fpsee.hqlfg{24uaﬂw@deq}y epgeg he osder surgaosoof

D or one e GHERTTEY et g ¥ Oy SRAE B8l B88E SbridT e BH FirahR2PE gl
by meangoek (243tis el tbadtdie andhe auedraiurfaeetdf the tead é’chev\pq] haat meve Agiallgr

may be a separate conponent or be an integral part of e housing or any

ot her cdap@rémthe digtal rad addhemrexima eadiaiibe atkscrewi @abl e sol uti ons
within the know edge of the person skilled in the art in order to
essentially prevent the plunger rod from novenent in the proxinal

dihr get ijdn?e aﬁealéeﬂdmf 'tHe $¢ad sered/' (28% tsat’rmean%edlg ehgagedlmﬂwrtﬂermbmlmeﬂ el ofnreaR
the end of the devic a, conpo e t he devi ich is closest to the
di spensith§ %‘r’féﬂ‘?ﬁmghgeh aéPFﬁwﬁFrH%%l Eénd according to instant

i nvention shall nean the end of the device or a conponent of the device,
which is furthest away fromthe di spensing end of the device. The term

" cl ut ch Nemesserdiatip mdnAgrautarianessasectiomy prefecablyg heﬂduarmmbeasbapasqﬂmgenhbdh

1< desi dRBRES SEIAIGRGN Rt E0h (3B 48 008 s POl PREWP R
cyl iypders F%g Bffr%s&?t%rs&ﬁaéé‘e housi ng when the dose setting d| al and t he

i nner cylinder are coupled and, when both are de-coupled, allows rotation
of the dose setting dial with respect to the housr ng, but does not all ow

t at h th t t d_. all axi al
oveneorT 5 obhger FRERoBH [4A5F st §TRET b S PR BARR B sBle BUBs0L.
clutch 6(12%9 d?ﬂ' Jtrrﬂabtétﬁreaﬁé RASRNDy & PersoH StiNed PCthient. tmq@eweaeﬁ%w
rotation, by use of axial forces to engage a set of face teeth (saw

teeth, c(@@) trwumg admmsrpeaqu)al tor therguter diemeter obthieepléngen iodn(26) IssfosmedThe

ter perl her accordj st,an nyention shall . usual

sur ik Bt aphisadf 1% PLigekfrd PSRBT a7y 168 it Pos 2t b Fnobarran i e
The ter Yq LFHré Qﬂa%égé\ﬁé%(ﬂénsu@i?ﬂﬁt #btatoh of tH@b@ﬂbet FOER(PE) ¢ p Fé\/@'nltedrﬁ?'fhé he
starting p05|t|on ose setting dial, i.e.,; when the set anoun
dosage iplungerrod'ogder (27 s is usually the case when the device has not
yet been used, a full cartridge has been | oaded, or the device is in use
and the set anmpbunt of drug has been conpletely expelled respectively,

di spenses, Tthehtyaffrparﬂseﬂdle&rbt@vétcmqeém agnd (B9)Npleferablynivie)tis fornidtbdh theean

any essentiall
30 plunger rod holder (27). These form the ratchet mechanism (40) of the device. Further

embodiments could be envisaged where three or four ratchet teeth arms are formed on

the plunger rod holder (27) having, for example, 90° (e.g., 4 arms) or 120° (e.g., 3



cylindrical component, which is engaged with the plunger rod, preferably

t hreadedl y engaged, and rotates with respect to the plunger rod when noving
t owar ds twe 2pocnsr4sal directi on during dose setting, andPooPRgsSARIsad |y
towards the distal end without rotation during dose dispensing. In a
preferred enbodinent, the | ead screwis further engaged with a free | ock,
(e.g., afriction clutch, a thrust bearildg or the like), preferably

t hreadedl y engaged. The term "free | ock” shall nean an essentially
cylindrical conponent having both an external and internal thread and bei ng
t hr eadedbynmepepegdominchikehe i nner cylinder and threadedly engaged with the
| ead screw. Preferably, during dose setting and dose di spensing, relative
rotati onal novenent between a) the free |lock and the inner cylinder, and b)
the free_]ock and the |ead rewis allo and. re| ati axi al novenent
between: THE #ioB8E msbheniat (41 s Arafody nifidae FEnef i S i fe pngaripye
axial no Qath g,r@g i L . Ina
nore parti cul gr bgﬁ%%g_igln@ﬁt@?%'?ﬁgoﬁ?g?ll ockrt'Jiag (tbﬁ?febgﬁgﬁehéé 5%’5@5?‘ Egg\;\?ﬂen t he
i nner5 supreyestest bithaxialnneverognt eidbe plurgerTeddRb ptawsrds thé distaleind ise | ead
screw, o i 1y at the proximal end of the |ead screw. In yet another
preferred enbodi nent, the free lock is fixed to the plunger rod hol der,
whereby rel ative axial novenent between the free lock and the lead screwis
not restricted. Accordingly, the term"free | ock" means a nechani sm

conbi ni nf Rigalirefrslinedreeyess(48), preferablydve imfommedon the inseysurfaca bf the

Co'i ot afiner Byliier3a3 E bty BPGARREToickiBrb 20T, PERERET Mo i o860 0B, "
i nt erg octhengutersatfacmnenine proxinit ehasst theldadgcrdinal2s). Th@sﬁlﬁrfécﬁbfd?@btions

enbodi ment, the counter ring is assenbl ed concentri cal Ié on the outer
ci r cunf et eBgIBge With theswliveiarepiesii4R) of Hig inBrEcyindarj(8kpermidinchaxiak ont
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posi t 1 oringetrenf 8Ffe feddSetey (46) BRBIIE PSR b r G ekl i with
setti ng mbispbciid) thednhert eylinder 2301The BdMG)grddvesg@Q)‘lém thie sglineRPbHiopsRiony
the cyl i&%i cal Eofi tioning collar is integrated into the housing. The

" count er (90) fRgetagniorm & gplinad-stgiiug &19- of the anmobunt of the set dose by
means of indices along its outer circunference, whereas one or nore further
digits of the setdose is indicated by indices along the outer circunference
of the daselessetknob (28 pof eddeatielynbylindridabshapeg opentdi¢hd disialterrd andglosedal |
enable to set the smallest incgrenents of the set dgse (e.g., tens, ejghts,
uart or St BF PRGN S0 5 daseimbley conemtcaltindhe hoHew 6T on e mrise kO
relatio irBf i i i i I cld
connect 1'0g 'opUT RN (F2a) A BRhARl b e L B B e DR R AR o e
bot h, t hreleasenknab (28)gndrisl enpageld withsart anmgadgeoyet(62) onh dhe irtreget her ,

P S e R erthe fodiing KnablLeah et Sidhise findh B8 it SdTan faydtates ™
respect 4y frideGidllyebwaldgiha\iistal Ehe dﬁ@%ﬁeﬁﬁ%&ih{lﬂl efbdlitd fosPRYER {Heh €1 ther

forward or backward'direction). Preferably, 'the counter ring remains
vi si bl e rotatingekntibs (A2a). Moversentobithei relsasedknobe 28 ptovtrde thadisiak ered and tiug |,

when the_do setf. dial is scre out i,n order set the dose. The
term "di@ﬁ%@@a’ﬁ?ﬁdﬂ%‘%@%\%‘ﬁ'd&% %Imu'?fngfgm’%ﬁf%hm | mean any openi ng
in the housing, e.g. a hole, or a transparent section in the housing, which

all ows displaying the status of the device, Eref erably, the status of dose
set t25ng, Thraraleass knoly (28)Hmaovemsiieh bat Eeandwsrought in ard putobabutimerdsvitreved,

e.g., by f i R { hi bits one or nore nunerical or
gr aphi CJP%@%SFPS"@?’Q%%JQE%?ﬁ’%‘f‘?mméz?gﬁreferab| y two or three digits
in order to indicate the set anount of dose. In another preferred

enbodi ment, the "di splay wi ndow' displays the value of the sel ected anount
of dose A¥@yesthapgdsan (64).8 e agitgeihs or e W, ésifaimedcon the distal entidaeace

of the i 0 Ny, e re.digits
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30 corresponding wave-shaped shoulder (55) on the dose setting dial (22). The wave-
shaped annular (54) and the wave-shaped shoulder (55) together form a first clutch

(56) releasibly connecting the dose setting dial (22) and the inner cylinder (23) such



of the outer periphery of the dose setting dial. In another enbodi nent, the
display window is preferably |located essentially at the proxinmal end of the
devi ce. Avoan@/m3gssto the drug delivery device of instanPCrmpeonsions3st hhe

di stal end of the plunger rod abuts the cartridge piston and the proxima
end of the plunger rod is engaged with the | ead screw. During dose setting,
the lead screwis driven to rotate by the inner cylinder towards the

proxi mal end with respect to the plunger. The plunger rod and | ead screw
are configured in a telescopic-like structure, thereby, reducing the
overal | keRgbiatiob rokgioflbl veveReheR sreveftddtdifing ddse Qémnger rod i s engaged
with the plunger rod hol der, such that rotatlonalnnvenen during both dose
setting and dose dispensing is prevented. The plunger rod holder is also

ena quri Ay erpes Qloh GBTBLpPRTER e 11 PreRitianihs Bffhe RBBF i aF RORNT o

during dﬂﬁ?lrﬁﬂe‘ﬁ PEES oNte r@l@%s@ﬂ@%@r(%)nme sesgrRinéluichB0}Y tensislsl sModose
setting to be performed repeatedly th great accuracy. Proximl axi al

novenknt cemmmemam@@versitap@drqu@guw@%eteﬁthr@haee@ﬁ@ﬂ&@tﬂr@@ong, ebelike, of
t chet | d whi ch
cnoage wiE BFE feBpRgRnbO T2 8L HREEHBPElhSr (287 B YR3e 100" o

hol der. Rotational movement of the non-circular cross section pl unger rod
is prevented by it belng |nserted in a,correspondi ng non- C|rcular assage

way for miHthenPiasenbemmgeimeridhaselgpse mmm?% yimefiealyeluaap thevent i on

dol 1 ver y Caafiebeing, (38} BRGRTE dbl Sl 2357 rie o dosels ided ol . U119
2 berspect ve vl ow of tha entire dev co. Fl ‘m‘e.r" °L§"lge§)?§ﬁﬁld“?'3§“??dd”' )
shgw ng fﬁ% ertWeP"‘ﬁ%‘?mz%WQ‘?é]Wﬁ” ﬁeOF&FéblaétQOP&‘é‘rFr?Wﬁﬂqr%nt lepg ceulddpesused ?% a
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I de | oS evi ce.
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FIG 5 i smeohaaidnagdibrsachbe aomaphifier2. FIG 6 shows the pl unger rod, the

| ead screw, and the plunger rod holder of the device. FIG 7 is a secti onal
side view showi ng the device in a clutched state. FIG 8 is a secti onal

si deqyi ewhahinkst it 3@\@, éﬁgédbcﬁwﬁﬁ%é’%@@@eﬁh’@tcﬁal @bf‘bty%éénsaoﬁéﬁﬁd .

si de view show ng an a ternaltive of the free |IoCk. An 1 ne of t
(1) is deéobigreaved (G4) femadon éhe ouler gircemfarence of tehdose setiingi dialo22) frem

hani cgl d h hol d 2
coupl ed 15 e O bRl S ot PagSidyitind plime G Eb 43T iakiheEtin, 2
pi ston (&he m@abaﬁac@ofﬂ@ FSuhteNtng €30, wﬁetcbantéarrﬁn ()QQ?céﬁ(i'ﬁ&Fé §klﬁ||)'7'g a
liquid (4) dr nmounted in the cartrldge-ho a a renovabl e cap (12)

attac hedtqvmamﬁgvodh #hepraximabend pad gisialend ef t@esiczﬁe sRtiing dipl 482) Mol greyent )
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end durl pestibAPGsoiiag (69)1e apsembleddsn Hegutes sitlihferéRde bf TrNgbsd seihgalisiose
setting dial (22), an inner cylinder (23), a_.free |lock a |l ead screw

(25), a &Z)raj&se@ue@mhe BN Hgase P tﬂwermttmg (Pad Ja%erétéoéla%@r@ﬁm@l endpf a
(555 MR log OLH Syl s Rt et B e Rppegs

and the @)sebatstmertustdl éhd bﬂﬂﬂe dourger, nrﬁ@({%O?f 1rhs§ tlﬁacmyntet FiHG (8O Eis)abldes ween
the i nner cylinder and the free_ | ock t he "second screw

st r uéi ur Eotpte Wi ﬂb@ﬂ@é@ getting dial{d23 witb (eppent taﬁ@e hgesmm@g dose geiting
(1. e, tBRg L dISERE Bubls pebEh®d)from axial movement with respect to the housing

(2).

In the present embodiment the counter ring (30) displays the “unit” values for the set
30 dose from "0" to "9". The “tens” values are indicated on the dose setting dial (22) such
that during on complete revolution of the counter ring (30) the corresponding “tens”

value is continuously displayed.



Qperation of the device will now be described. To set a desired dose to be
delivered a user rotates the rotating knob (22a) of the dose setting dial
(22), thusormos/asgisthe dose setting dial towards the proecraEP2@3d0dsy9 neans
of the first screw structure (35). During dose setting relative rotation
bet ween the dose setting dial (22) and the inner cylinder (23) is prevented
by a clutch (56), thus allow ng the innd6 cylinder Wen the inner cylinder
(23) rotates towards the proximl end during dose setting, the |lead screw
(25) rotates integrally with the inner cylinder (23), with respect to the
p| UngeryA%@g?cr?%wc réé irPthePddtd aeéoramqne ﬁswn@irﬁrewenq.ﬁ@b hacanh

in a ke e I nner surface of I nner cy I nder \/\hen
t he | eaddBchave diff6)ing sceeve pitones. dthet tadioin tryserevopit¢is) betmwnctbetflﬁ%t (35),

bt event e Ba hedhi SRiY Gt LS abPht B L BlosPhie Aiad s
Mai nt ai nh n?@fﬂd'@nﬁaahetﬂm oﬂ\tréﬁsxﬁigglowfétdes ((s‘iaeedTﬂwubﬂéﬁt)ldm@facﬁem i nner

cyl i nder further noves the free towards the distal end

t hr ogh sthéctgeasond screw structure (44) The set dose in the current

enbodi ment is indicated by nunerical values (66) on the indicator (counter)
(29) and the dose setting dial (22) displayed in the display w ndow (62).

To admi nEﬁ{wdlraeﬁﬁiz@r:tr%iddﬂae(1ps@|e|@atubed1w,uthtrbmreaee telFRyuess Faride. rel ease
knob (28%_htowards the distal end, uncoupling the dose Settl(SgQ,dl al

f r om t heThapeesaiierediment P ingludos ﬁ@@%cmbtos@@tfifﬁbc%lwﬂl %W&?a The
| ati d he di I d. Th
rel ati ved%%% IH?&r(ZEZFha(?ﬁé wﬁfé‘iicgmﬁc?eré g/iar s the distal en e i nner

cyl i nder es axi y ‘towards end thus rotating the free
| ocki24) in a proxinmal direction at a predet erm ned speedredum ng ratio

tsfh;?QSJ (e5%;gﬁ%@tqﬂﬁgﬁéieas;an”gﬁg&eaﬁéqéﬂaéh“? o @fsnﬁ% 26 2t e ploimalereel i)
pushob. t Rp AR (E3F THERu(ch RT) IS drclnfiet kfin 26 Amﬁftde‘%?’wf?'r“xm

t he cart of e@sidistantiynspaogd ﬁrbleenmlfh@p()ﬁ))nsr(ﬁéa). Rdrpagh &re axiBemavement of he
devi ce of enbodi nent

£t eadedtiarsaase b (28) cneEimaas g st e QroRRrS e PeTial one Biisi de
of the 55@#!‘[@72%?&5&%6&18 s@%@or%&gﬁﬁ&e@%’éé@&b ﬂ@fn@i’eﬁgé ing PR it GR)

known b e art e threaded I nsert is threadedl'y
engaged to emgadewihormiserdagedydm e coubsporyding eg¢cand engagmgr@rﬂ@m(54t2)2)

mount ed {aSmed AReRET Gir SHibG SHEHs KaRBNAREE naedokeandad ROl adse
setting aﬁgtﬁéﬂeega)ﬁd éhgé@ﬁg%‘g{rﬂmﬂ(ﬂszer@ehgagéd e.§!, Msthe 2pfihg foFcRf sraphy in
the formof a pa onth

di stal end of the dose setting dial
(22). A oﬂbpmngacﬁngpoMmmsmg0&$mmNW22a) having a di aneter equal to the
outer diameter of the housing is attached to the proximal end of the dose
sett?%g dial (22). Serrations (22b) are fornmed on the outer surface of the

rotating WE‘&'FH B doéaethiny, ltﬁerfwer@lagmgfmmbhe (54BrandTsscdranefigaring fi\dﬁtror( 23)

is assenbled”concentrically wt the dose setti nﬁ dial (22) and is
rel easi b(@%jmra@ngeged dufldﬁéﬂtﬁ)%@"’s}eﬁome@uﬁ eguplipg)t ewzerc,qylm@w G%amth(tbe)

end ( 23aponr Seiba dLP2Ron e ihe HIRE Reltbh dbtiieh TSI hierdeBl ™

(22c) of ahb@hé@b@é's@&ﬁ@\ﬁlbl? 3a) . The outer surface of the free Iock (24)
is threadedly engaged with the inner surface of the inner cylinder (23)

fornkhg the second screw structure (44). The free lock (24) is free to
rotatea ax il cend wthin
the | nnop epBidhss ishasing 6 181eaoE kibp12e) StefiBe ih e Pisk B cnsts
t hr eadedlyisepgagmectheifirst drivagng portions f(m febmtthe secomd rmbaglmg portibn¢54b)
essentially non-circular cross section ﬁz %screw @1‘% 'll'g (23 | ock (24)
is free thereby gissoppesting e dosessatiing diah(24)Heomdhe inngrayingde) (23 @ndove
axi al 1y 1owing the dose setting dial (22) to rotate with respect to the inner cylinder (23).
30
The mechanism and the device of the present invention is not limited to the
embodiments 1 and 2 described above but allows various effective alterations based



towards the distal end and the proximal end of the | ead screw (25). The
distal end of the |lead screw (25) is threadedly engaged with the proxinal
end of thwopbagess4srod (26) formng the third screw str RCTEPRSATISI9 The
essentially non-circular cross section, preferably a square tube shape,

pl unger rod (26) has snmall pitch ratchet teeth (38) on its outer surface,
preferably on two opposing faces of thelduter surface. The plunger rod
hol der (27) is secured to the inner side of the distal end of the housing
(2) by any suitable nmeans known by a person skilled in the art. A square
passage i Eﬁ%% d raPf the
pIungerW?ggk%%%yn?gvyggﬁgéﬁé é@?&ﬁ??ghOFegﬁgﬂnPEigﬂ? ?%gghgfggr (27).
The pl urgiernatoe galejion swieergirgtie fréa locktie fisedito mq)abgggemh@eey such t hat

(27 A TpRtiscgreey i S aicg b bBnfest K 16,2 abit Do as At B L

two, is Jyyuises:gn the pl unger rod hol der (27). These forn1the r at chet
mechani sm (40) of the device. Further enbodi nents coul d be envi saged where
threé or four ratchet teeth arns are forned on the plunger rod hol der (27)
havi ng, for exanple, 90 (e.g., 4 arns) or 120 (e.g., 3arns) offset, or the
| i ke. The ratchet nechanism (40) is engaged with the ratchet teeth (38) of
the plunger rod (26) such that axial novenent of the plunger rod (26)
towards the proxinmal end is prevented but axial novenent of the plunger rod
(26) towards the distal end is allowed. A plurality of spline grooves (49),
preferably two, is forned on the inner surface of the inner cylinder (23).
A plurality of splined projections (50), preferably two, is forned on the
outer surface of the proximal end of the |ead screw (25). The splined
projections (50) engage with the spline grooves (49) of the inner cylinder
(23) permtting axial novenent of the |lead screw (25) towards the distal
end and the proximal end with respect to the inner cylinder (23). The
spline grooves (49) and the splined projections (50) together forma
splined structure (51). A release knob (28) of essentially cylindrical
shape, open at the distal end and cl osed at the proximal end, is assenbl ed
concentrically in the hollow (22c) on the inner side of the rotating knob
(22a). An annular rib (53) is formed on the outer circunference of the

rel ease knob (28) and is engaged with an annul ar groove (52) on the inner
circunference of the rotating knob (22a). The rel ease knob (28) is thus
free to rotates and nove axially towards the distal end and the proxinal
end with respect to the rotating knob (22a). Mvenent of the rel ease knob
(28) towards the distal end and the proximal end is limted by the wi dth of
t he annul ar groove (52). The rel ease knob (28) nobves such that it can be
brought in and out of abutment with the flange portion (23b) of the inner
cylinder (23). A wave-shaped annular (54), e.g., as teeth, or the like, is
formed on the distal end face of the flange portion (23b) of the inner
cylinder (23) and is engaged with a correspondi ng wave-shaped shoul der (55)
on the dose setting dial (22). The waveshaped annul ar (54) and the

wave- shaped shoul der (55) together forma first clutch (56) releasibly
connecting the dose setting dial (22) and the inner cylinder (23) suchthat
relative rotational novenent is prevented during dose setting. A second
clutch (60) is formed between the proximl end of the inner cylinder (23)
and the inner face of the release knob (28). The second clutch (60)
consists of two conpl enentary wave-shaped confi gurations, teeth-shaped
configurations, or the like, located on the rel ease knob (28) and the inner
cylinder (23). In the present enbodi nent the set dose is indicated as a
nunerical value on the counter ring (30) and the dose setting dial (22).
The set dose is viewed through a display wi ndow (62) |ocated at the
proxi mal end of the housing (2). The display w ndow



(62) of the present enbodi ment is open, although a transparent |ens could
be used to cover the display window (62) to prevent the ingress of dirt,
dust, |i guDapo6a3es3+ i nto t he mechani sm and/ or act as a magmPResn0IsIThe
counter ring (30) is engaged with the dose setting dial (22) by nmeans of a
plurality of rib grooves (64) formed on the outer circunference of the dose
setting dial (22) fromits distal end td8 ts proximl end, and a
correspondi ng nunber of ribs (63) formed on the inner surface of the
counter ring (30). The counter ring (30) can nove axially towards both the
pr oxi mal fheand distal end of the dose setting dial (22). To prevent axia
novenment of the counter ring (30) with respect to the dose setting dial
(22), a positioning collar (65) is assenbled on the outer circunference of

t he dose setti ?& di al é %mafn ecure h Juner surface of the housing
(2) adjadent AFMEITBFORN OéHa'ec_‘H‘ A 896’8 Yﬁré(r er""‘r?g°?'§85's'"ﬂ cylindrical
posi ti Onﬁgﬂuﬁ%&rl r88 Heling 7 lnaheafcﬁla%rbéﬁ Sedtith ARUBERG Hotbw, 3B ?luhpér it al
end of t ter ring (30). Thus the counter ring (30) i's ab o rotate
with 5hebdmlgepr§EemiiGdg‘er:{Dta(ﬂQB) with respect to the hou5| ng during dose

setting a Q Liver ed from axi al novenent th
respiac'? ?ge?‘ﬂéérﬁ&agﬁ‘@%gﬁaz/‘j"“ﬁ '4 ﬁ%’gﬁgﬁg"éﬁ enbodi m);lnt thevcount e\rNI ring (30)
di spl ays agtdte"s#iling diehtotagablpmoviiey ®Narde gt proximalénd durifg dod8eettirgand

val ues are indicated on the dose setting dial (22) such that durlng on
conpl et eratstablyumoyingsiowarids gridistal anﬂrfgirmojoaaq@segmaﬂegpond. ng "tens" val ue

accor di nh e (8 rplessloly qnRShENtG o da sl dR s B g ccru
pi t ches. rdibtve Rftation bewmrsgéia\@o@'ets@ diat ae@Baidianér cylinded® prevatetcond

(44), and the third screw structure (47) is _about 3:2: 1 , in order to
achi eve 8Hrieg dpse sattingeiids plewed duripg slesedlispensing &@nd " speed reduct i on”)

of the sgr tH d with
referenc Q?%ﬁiélréégehlé @eﬁam@@o ‘?%H%r%“?k Lh@%ﬁ@hgﬁ} ﬁ@'drgi gégﬂ?
modi f i cap'rcmimbbemdhdufmg stbselsettmg ©bob6allovee sakigriunder dste mevé towardsdhe ( 22)

and the i nner | i nder %ure 7 indicates an alternative clutch (57)
that is Mt %rlﬁ%@oﬁﬁg'ﬁpﬁﬁ?‘ €nd of the inner cylinder (23). The clutch
(57) 15:onsi sts of conical camfaces (57a) and a plurality of equidistantly
spaced first engaging portions (54a). Through the axial novenent of the
rel ease Rnob TB&Xdrieetrhechdrisvaratsotdieg th skairh lefudher comprisitgy t he pr oxi nal

d, th | utch b d th fi t
engagi ngaEHa BBk SaBEdot SRRl and A gy feiba badenh e
second em%@%r@w&/\ Adel APInrbad &R eﬁgagammrtﬁé |EAE Scfdhw.t he rotat ng knob

(22a). The first engagl ng portions and the second engagi ng portion
(54b) are engaged, e.g., by the sprl ng force of a pair of spring acting

portjons (not hown i ng _dose first i n rt.i.on
(54a#6) ‘sech ﬁ%‘ﬁé&ﬁ%’?%‘%ﬁtq‘:&ﬂr §¥8¥ Haﬁéoortzdg?gr?ﬂgmgﬁﬁt i§e¥or ce
t hus Coualré faﬂnfehesuc@agéwélyldl@ﬁgffhe(eéaj mﬁdbrtrbﬁa%scﬁ‘xeséﬁmb?élréibﬁétt(eéﬂi and
preventing relative rotation between the 1nner cylinder (23) and the dose
setting drms a(@fzgrmanmn sgidddsagen rogdidderfor baingraiceassiveiyctngageyl with paished
in the dist L isen n i rti from
the secofcanigRITE" iEMbiaA PaRNSR A B iRl RRERIHGS e iRdualeR, g
dial (22) fromthe inner cylinder (23) and allow ng the dose setting dial
(22) to rotate with respect to the inner cylinder (23). The nechani sm and
the 2evi de of Atdrgsieliventdevicepemprising thedrive medwnisn@scdefieddn@amae 1 and
2 descri {bfai ggc%es but allows various effective alterations basedon the
techni ca ‘the present invention. For exanple, FIG 9 shows an
alternative solution, wherein the free lock is fixed to the plunger rod

holder. I n this case, the screw pitch ratios between the 1st, 2nd and 3rd
screw st Puct ulBs devisezarsordingdo claim 4 eertaining insulin, heparin, or any derivative or

analogue thereof.
30
6. The use of the drive mechanism as defined in any of claims 1 to 3 for the

assembly of a device as defined in any of claims 4 to 5.



1 Adrive mechanismfor use in a drug delivery device conprising: a plunger
rod having a non-circular cross section and being hollow, said plunger rod
bei ng pr ewermb@dsf43am rotati on; a | ead screw engaged w t IrCIaPdooslooesger r od;
a dose setting dial rotatably noving towards the proxi mal end during dose
setting and rotatably noving towards the distal end during dose dispensing;
an i nner cylinder being releasibly connetfted to the dose setting dial, such
that relative rotation between said dose setting dial and said inner
cylinder is prevented during dose setting but is allowed during dose

di spensi 7g; aTHedsRl SMBEWrivEMEH SHism é’@“diéi‘melariﬁ‘é?ﬂto? ciaihts f&b‘@%ra G&fcd rom
moving towards the proxinmal end during dose setting, but allows sald

pl unger B&dlefipeddvany efalaimstiie dfanthe adminigtration ofl e phadimmpentical dorndulafitre
drive ne ' rdin o.claiml further conprising a free | ock having
bot h an g@ﬁgﬁ%géﬁgﬁ Hﬁf]guﬁw%qft hread and being threadedly engaged with the
i nner cylinder and threadedly engaged with the |lead screw. 3. The drive

mechani sm according to.any of claims 1 or 2, wherein ratchet teeth are
formedl s8ecesdh@eaise agcerding e claimnd? , whergisr theqahasmaceuticalforroulationis het

engaged SPCREL{oRIER Ry BofisRlnBF nshfiles el BfipeS it AR T B! 1 oa
t owar ds whealoguesgitmerkoknd. 4. A drug delivery device conprising the drive

mechani sm as defined in any of clains 1 to 3. 5. The device according to
claim4 containing insulin, heparin, or any derivative or anal ogue thereof.

6. The uge of ; \: I {0, . A 0.3 for

t he asse%bl y gbégné(}ggygag%ggér@gpﬁg‘eagﬁpﬁ%‘g‘@&%dé&g%‘@%rﬁéﬁ@ﬂge g‘t?he()fuse of
the Wi vmourtihgthe drias nisdhianésin ias definedfin ehgiofeldimsol & ®to angehare as
defined in _any of .clains 4 to F for the adm nistratjon of a pharmaceuti cal

f or mul at F%Wpf’éert“ﬁén RiPRIHodPanwasirefbe grugsdelivesy deviceasodefing inAny of m 7,
wher ei n agﬁn€QQ5qﬁceutical fornmulation is selected formthe group

consi sting of insulines, heparines, derivatives thereof and anal ogues
thereof. 9. The nmethod of assenbling a drug delivery device, conprising the
step of nounting the drive nmechanismas defined in any of clains 1 to 3 to
any other conponents in order to manufacture the drug delivery device as

defined in any of clains 4 to 5.



