WO 2009/132778PCUEP2009/002808 Medication delivery device The present invention relates to a
medication delivery device, a use of the device and 5 a method of manufacturing or assembling the
device. The invention refers particularly to dosing mechanisms suitable for use in such medication
delivery devices, in particular in pen-type injectors, preferably having a dose setting member and a
drive device ¥RESMHGPAE dose setting and the administration of a medicifal FRIOE%M#HH a multi-dose
medication cartridge. In particular, the present invention relates to such 10 medication delivery devices
where a user may set and dispense a dose of medication to be delivered from a multi-dose cartridge.
Most preferably, the medication delivery device comprises a multi-dose medication cartridge which can
be replaced when the medication_has been fully dispensed. 15 The present invention further relates to
a dosing mMéeAiSAHEAR A7 YEREERMEBN delivery device, and particularly to a dosing mechanism
comprising a dose setting limiting mechanism with a dose limiting member which prevents the setting
of a dose of medication which exceeds a maximum amount of medicament to be dispensed from a
medication receptacle, essentially the total amount of medication contained in the 20 medication
receptacle Oiehganedidaviontide|fedated dvigendticatine fdetivhitidedosedivsiéng fhe dbdeermerhcts (e.g.

moves;into,3RUIMENLF WIkharSLaRRE BN 8H BRI YWY Hre RGO RASLYSEAGIARG In order

to limit the movement of a dose setting member for increasing a set dose of medication to be delivered

when a usé&? §rsing Bechaizderuiabip Pt dneithenedisriip sl A GiRYEER Bceptacle. 25 Such
medicationagivan fepnes/pavrienplcaiieferdisyehirgidas testipndyrperanisandkogiiermal
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multi-dose medication cartridge. In particular, the present invention relates to such
10  medication delivery devices where a user may set and dispense a dose of medication
to be delivered from a multi-dose cartridge. Most preferably, the medication delivery
device comprises a multi-dose medication cartridge which can be replaced when the

medication has been fuily dispensed.

15 The present invention further relates to a dosing mechanism for a medication delivery
device, and particularly to a dosing mechanism comprising é dose setting limiting
mechanism with a dose limiting member which prevents the setting of a dose of
medication which exceeds a maximum amount of medicament to be dispensed from a
medication receptacle, essentially the total amount of medication contained in the

20 medication receptacle of the medication delivery device. Most pfeferably the dose-
limiting member interacts (e.g. rﬁoves into abutment) with a sfop element of the piston
rod of the medication delivery device in order to limit the movement of a dose setting
member for increasing a set dose of medication to be delivered when a user tries to

set a dose exceeding the content remaining in the medication receptacle.

25
Such medication delivery devices have application where regular injections by persons
without formal medical training occur, i.e., patients. This is increasingly common
amongst those having diabetes where se!f~tfeatment enables such persons to conduct
effective management of their diabetes.

30

These circumstances set a number of requirements for medication delivery devices of

this kind. The device must be robust in construction, yet easy to use in terms of the



WO 2009/132778PCT/EP2009/002808 2 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. In the case of those with diabetes, many users will be physically infirm and may also
have impaired vision reguiring the dosing mechanism to have a drive device which requires 5 a low

dispensing fotCe 4R e medication delivery device to have an easy to rEaHHELL Sy display. As a

result of environmental and economical reasons this kind of medication delivery device has been
developed to allow only a part of the device to be didcarded after all 10 the medicament has been
delivered, usually the medication cartridge only. This provides the additional requirement for such a

medication delivery device that the resetting of the drive mechanism, when a pew cartridge is attached
to or insert @RI AL IRS A RARFIRARS REGISH B B epRiAIR AT S ARt the need
for the usethe teydredjosoroporeitaohin dose settihgmsrnst diecetlyy thelemanddgong b the
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multi-dose medication delivery devicés means for s gva oses tobe d%ﬁvered is to

indicate to ¥npsER¢ visias agawifng the desingdosewnisaviediavemding devige wiigh fegnivesat is
remairing i Hye JRpdEHATIRERIROIRLAERiCa o MEEicaHP BEAEEIHY BhvENS UK, 3Bl further be

prevented from setting a dose which exceeds the amount of medication left in the cartridge of the
medication®9&fRS B ABE'RY avoid the potentially dangerous situation of the user believing that the set
~dose has been entirely injected, even though this is not the case, because the set dose exceeded the

amount of medicatign left in the medicatign. receptacle. 25 User operated medication delivery devices
el A B e o A B8 MR o
end-of-cont®yioa delsdreem develeopasl o allpwpthe aapart of the device to be discarded after all

10  the medicament has been delivered, usually the medication cartridge only. This
provides the additional requirement for such a medication delivery device that the
resetting of the drive mechanism, when a new cartridge is attached to or inserted into
the medication delivery device, needs to be easy and unarﬁbiguous without the need
for the user to touch any component of the drive mechanism directly, thereby reducing

15 the possibility of damage to the drive mechanism through e.g. contamination.

A further requirement of multi-dose medication delivery devices with means for setting
variable doses to be delivered is to indicate to a user if he is attempting to set a dose
of medication having a larger size than what is remaining in the medication receptacle
20 (e.g. a medication cartridge). The user should further be prevented from setting a dose
which exceeds the amount of medication left in the cartridge of the medication delivery
device o avoid the potentially dangerous situation of the user believing that the set '
dose has been entirely injected, even though this is not the case, because the set dose
exceeded the amount of medication left in the medication receptacie.
25 |
User operated medication delivery deviées are well known within the medical field.
Furthermore some medication delivery devices with special end-of-content

mechanisms are also known in the art.

30 EP 1250167 B1 discloses a limiting mechanism that prevents setting of a dose that
exceeds the amount of liquid left in a cartridge of an injection device. WO 2006/128794
A2 describes an injection device comprising a frack and a track follower which track



30 EP 1250167 B1 discloses a limiting mechanism that prevents setting of a dose that exceeds the
amount of liquid left in a cartridge of an injection device. WO 20061128794 A2 describes an injection
device comprising a track and a track follower which track 3 follower is moved along in the track when
setting a dose and engages an end-wall of the track when the summarized set doses equal the initial
amount of liquid in the reservoir thereby preventing3 user from setting a dose larger than the
remaining content of the reservoir. WO 2007/017052 Al is also directed towards a mechanism for
preventing setting of a dose which exceeds the amount of medicament in a reservoir in an injection
device. Adlliofbeerdosedsatting Imthiadravkchhrissatiitgwd rsthenttenoag readrandaekieof. that they
do not ajow o1 &1 \aash indel ie Jeseling ol dueaedicaiian fallyein deviss: Alisid e APty reservor
has been replaced by a full reservoir. For resetting such a device the piston rod and the limiting
mechanisssdrave thésebyqreableibgek irser e ingtiihpasitions eitrutizaihg teroeartsme a large
resistance, and, 'ﬁﬁ%eressr%?v"e%t %%Eﬁgff%@g e s%s%%oﬁé‘ﬂ%%&’é@?&ﬁa?f%%ﬂ {ljiigRyention are
to avoid e disadvan ages of khown medication delivery devices, particularly to provide an alternative
dose selfmydimvtingngeseitingsof, ardistorierhisiycaeds thef wvntent ehectdisamanhisacan be
integrated into a flexible r.%%%mggh%rgsm for use in a medication delivery device by means of which
reseivol i an inicttion deyice. ] AN i :
the medication delivéry aevice can be reset for re-use when the medication cartridge is replaced.
Another embodiment of the present invention is to provide a dose setting limiting mechanism which
securely {jnip iz dope selipacaraanenang i s apiat of mecicemril 16 i apgdicaion
receptacle of the'medication defivery device, in particular by locking the dose setting member with the
housing, ttwrétey ple vehtitigtherfattearsiivnderdhieofsrt it obwmyatisaiber felvesssaviseasing

direction il [5SRRGHIS 1RSAUPIRG, HaBmadicRlion el iy AR RCFAIIEGLIR RIRAments of the

present invention pr esavalu e for known medication delivery devices. The
medicatidedeéitbry pisioe et cnditheg tiretitgp disrhasismtife pedodpe immpisinecbgdkdsithihativantage
that the setting limitj i [ Imits.t ' - Nela TN
correspoqrr? c'ﬁ %’g Qé%&%@ﬂ%%&n%ﬁ%?ﬁ%@%ﬁ%@? {r§ %ggc%{gg%}r{w%ag ?r%rgnmg glhgdication Fece ptacle,
especiallydssithle difedt iotdractiserof the dose limiting member with the piston rod the 4 position of
which is directly related to the amount of medicament left in the medication receptacle. Another
advantage of the present invention is that the piston rod can be driven back into the device body when
a new cdrtritigdinseateaniibe pratsobitrentiee ermatariy st (Oectisady I HPO6H BikBPYME PREGRAIsSM in
-~ particulagyviigiess iagiany (ORI BRRGNY ah theHRs0satiRasimHNEIeehasisahien. Higtdose
limiting member. The m c;}i;cation delive devicega cord:J?é;.tqgjnst nt.i venﬁion&urthertprovides the
advantags® rgﬁ‘gg&ﬁrgﬁ CONERT BRI WA CRA RS HRIEL IR R ST Bisbletion of pressure
on the bunechtimrciarticg @ dumedicetettiog/ivéthdesieidy arehtiserbidrichhbouggcetisneiven of the

medicatio yg 1 SaLUA98 LS o St SEINOA P EtABEORNg l dose. According o an

aspect of the present invention, a medication delivery device is provided, comprising:

Another embodiment of the present invention is to provide a dose setting limiting mechanism
which securely limits the dose setting corresponding to the amount of medicament left in the
medication receptacle of the medication delivery device, in particular by locking the dose
setting member with the housing, thereby preventing the further movement of the dose setting

member in a dose increasing direction with respect to the housing.

The medication delivery device according to embodiments of the present invention provides a
valuable technical alternative for known medication delivery devices. The medication delivery
device according to embodiments of the present invention e.g. has the advantage that the
dose setting limiting mechanism securely and precisely limits the setting of a dose
corresponding to the maximum amount of medicament to be dispensed from a medication
receptacle, especially by the direct interaction of the dose limiting member with the piston rod
the



a medication receptacle, a dosing mechanism comprising a piston rod which is moveable in a distal
direction for medication delivery a drive device for moving the piston rod in the distal direction for -
medication delivery, a dose setting member for setting a dose of medication to be delivered and a
dose limiting member which prevents the setting of a dose of medication which exceeds an amount of
medication contained in the medication receptacle &nd a housing which houses at least part of the
dosing mechanism, characterized in that the dose limiting member is designed for axial movement in a
proximalmisiitiooivithicbspelitaotihecpitesnteoti el anrrunb o8 weticgmesntielidosadmenisatiember
comprisgs G:lSLRIOR ARNP I AATUIGIA 1L CORPRIPERA 36 AOKK HRD RN Dl ipal and
second stop eléments stopping an axial movement of the dose limiting member in the proximal
directiondsivemespacirte the pisweerbddyhehaheafirenaerr sistasnis sbpaiethevtbertdhetnspeby limiting
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directly, adraponeirof dnel desosdttnpsinenmasirhisrccoglitpydase dodéngnmamn e mided and the
piston ro%88i8é’ﬁéﬁt%'é%ﬁ}e‘?§f%%‘\'>(c%“£k§l%rdmg to instant invention further provides the

advantage of an sasy replacement of the medication cartridge almost without

application of pressure on the bung of the cartridge during resetting of the device and

therefore without pressurization of the medication within the cartridge before the first

setting and dispensing of a dose.

According to an aspect of the present invention, a medication delivery device is
provided, comprising:
o a medication receptacle,
o adosing mechanism comprising
o a piston rod which is moveable in a distal direction for medication
delivery
o a drive device for moving the piston rod in the distal direction for
medication delivery,
o adose setting member for setting a dose of medication to be
delivered and
o a dose limiting member which prevents the setting of a dose of
medication which exceeds an amount of medication confained in the
medication receptacle and
o a housing which houses at least part of the dosing mechanism,
characterized in that
the dose limiting member is designed for axial movement in a proximal direction
with respect to the piston rod during dose setting and the dose limiting member
comprises a first stop element and the piston rod comprises a second stop
element, the first and second stop elements stopping an axial movement of the
dose limiting member in the proximal direction with respect to the piston rod
when the first and second stop elements catch, thereby limiting a movement of

the dose setting member for increasing a set dose of medication to be delivered,



- 5 the normal use (dose setting and dose delivery) of the medication delivery device as long as the

amount of medication within the medication receptacle is sufficient. Only when the user attempts to set
a dose which exceeds the amount of medication left in the medication receptacle, the first and second
stop elemen§8g$%1%§ Iim_iting me_mber and the p!stp_n rod, respectivelj%,r%gcpg(/gogg gngage or
abut), resulting in a 10 direct interaction of the dose limiting member and the piston rod. This
interaction of the piston rod and the dose limiting m%mber only in this one case of the "last dose
situation" of the device has the advantage, that theré is also no interaction between the dose limiting
member and the piston rod during resetting of the device (i.e. moving back the piston rod to its initial

position when inSgHiag WS HERJHRIMB G BRBR RIS R Arse W) WiRgper does

not prevent or hinder the resetting of thé medication delivery device. According to a preferred
embodiment of tHBEXd SREMGSIAR BSREMSITICMember is engaged with the dose setting

member, the dose limiting member stopping 20 a dose increasing movement of the dose setting

member when the axial movement of the dose limiting member is stopped, The djrect engagement has
the navan AP PN At AR T RSP WS A AL DB SIB (7R G0 VA AT AHBRG of he
dose settinenembat uhectihsasettiop iadit ecthe velivihgy obthp oneditatib thdstlesigeleWiraferably, the
dose limiti I | | _ ns thre r splines.
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engaged wiheinthesesebplisaabstosatiagasenmhisanenadpties amedmtahmegicationiteléspect to the

dose setting dnaaHRestRnEIEh IS ONEaRs3AdarduniRg SaY Rt imiledaxihang/or rotational
movementggwith respec&g the dose-:sﬁeﬁt;(igrgﬁmember. Przferabl , the dose limiting member is engaged

with the indBRTGIIHEMOLE SRy ik {Mel¥arRioh SsrEl9BIR A ARUD RS Uting in
200911182 7 dBeuT Tz RREOA/O0BE0B se limiting member and the piston rod. This interaction of the

piston rod and the dose limiting member only in this one case of the “last dose
situation” of the device has the advantage, that there is alsc no interaction between the
dose limiting member and the piston rod during resetting of the device (i.e. moving

back the piston rod to its initial position when inserting a new cartridge into the device).

-
on

Therefore, the dose limiting member does not prevent or hinder the resetting of the
medication delivery device.

According to a preferred embodiment of the present invention the dose limiting
member is engaged with the dose setting member, the dose limiting member stopping

20 adose increasing movement of the dose setting member when the axial movement of
the dose limiting member is stopped. The direct engagement has the advantage of the
dose limiting member being able to stop the dose increasing movement of the dose
sefting member directly and not indirectly via other components of the device.
Preferably, the dose limiting member is engaged with the dose setting member by

25 means of a thread or splines.

Alternatively and according o another preferred embodiment, the dose limiting
member can e.g. be engaged with an insert of the dose setting member which is
prevented from moving with respect to the dose setting member or which is provided

30 for limited movement (i.e. limited axial and/or rotational movement) with respect to the
dose setting member. Preferably, the dose limiting member is engaged with the insert
of the dose setting member by means of a thread or splines.



6 According to a preferred embodiment of the present invention the dose limiting member is coupled to
or engaged with the dose setting member so that the dose limiting member is moved in the proximal
direction with 5respect to the housing and with respect to the piston rod during dose setting when the
set dose of ra%glz%g&l/?% }%be delivered is increased and so that the dosePIimitin Grgwﬁrggber is moved in
the distal direction with respect to the housing during medication delivery.(‘ﬁlr%}z‘fZ e éﬁose‘}ﬁmiting
member can e.g. be engaged with the dose setting member via an internal thread of the dose setting
member or engaged with a threaded insert of the doe setting member. g | sa Preferably, the dose
setting member is a dose dial sleeve which is threadedly engaged with the housing and therefore
rotates and moves proximally with respect to the housing during setting of a higher dose, rotates and
moves distally with respect to the housing during reducing the set dose and rotates and moves distally
with respeéaecndinadagiryeiariag gobedisirelryf the rrsapsevRnting thecdaserimitindgerably

threadedly gogagedhviti the) 4938 SREHRe MG ovE afiaSRERbLre dose setting member, it most

preferably comprises an essentially tubular sleeve which is threadedly engaged with the dose setting

member or with ah ifSeitidgsed TiinagMRBIABEIS X red sy HhPerraRsEmeiong R mber
comprises an openingspharMHaanIsiog sad Rile e EEOLO RO AlagRAA R Ssststary element

is provided as a surface suyrrounding the opening. Most preferably, the dose limiting member

comprises an internéqﬁﬂgﬂ W&#ﬁ%ﬁaﬁ%ﬁsﬁﬁ?& &?hgegé?ﬁ?%aé é?dﬁ?f&?%%e through the

opening and wheseirsthihitibendbfatigeticompesest e firstest op ke distal. diteeivstwitbpreéhetgment is

preferably an abu'[m?@‘tf?éﬂgqgiﬁ)é mﬁi' %%H n&e&fﬁ% Jose limiting member. As long as the first
the t

stop element does not catc econd stop element o piston rod, a relative axial movement of
the piston rod (within/through the opening

10 The dose limiting member can e.g. be engaged with the dose setting member via an
internal thread of the dose setting member or engaged with a threaded insert of the

dose setting member.

Preferably, the dose setting member is a dose dial sleeve which is threadedly engaged

—~h
th

with the housing and therefore rotates and moves proximally with respect to the
housing during setting of a higher dose, rotates and moves distally with respect to the
housing during reducing the set dose and rotates and moves distally with respect to

the housing during dose delivery.

20 The dose limiting member is preferably th readedty'engaged with the dose setting
member or with an insert of the dose setting member, it most preferably comprises an
essentially tubular sleeve which is threadedly engaged with the dose setting member

or with an insert of the dose setting member.

25 Preferably, the dose limiting member comprises an opening, wherein the piston rod
extends through the opening and the first stop element is provided as a surface
surrounding the opening. Most preferably, the dose limiting member comprises an
internal flange which has an opening, wherein the piston rod extends through the
opening and wherein the internal flange comprises the first stop element. The first stop

30 element is preferably an abutment surface of the internal flange of the dose limiting
member. As long as the first stop element does not catch the second stop element of
the piston rod, a relative axial movement of the piston rod (within/through the opening



WO 2009/132778PCT/EP2009/002808 7 of the flange) and the dose limiting member is allowed
without interaction of the piston rod and the dose limiting member.  In some embodiments of the
present invention the first stop element can comprise a 5 set of teeth or an abutment surface on a
flange. In so J&lpl% iments the second stop element is a protrusion ng(%l"] %étegldgzrgdially from the
piston rod, the axial position of the protrusion on the piston rod being related to The t6tar amount of
medicament to be dispensed from the medication receptacle. 10 The protrusion may e.g. be an outer
rim or lug. It is preferably designed such that it catcHes an abutment surface (e.g. of an internal flange)
of the dose limiting member when a setting of a dose is attempted which exceeds the amount of

medication canigineadn g medicalipneecRiadis. erahy, sIPRAIS AnEral e v meni o ihe dose
limiting member In tfve proximal direction with respect to the piston rod. ccording to a particularly
advantageubandbioelidssatlioriting imesmiioin the second stop element is the end of a thread on the
piston rod. Preferably, the piston rod comprises two threaded regions, a first threaded region which

does not influence axial movement of the dose limiting member and a second threaded region,
wherein orl8 EANSETDBYNELL 7f the BERAMY tRYERKEY iRt RITRLIRRSRLEAR) WBIPERSHent. In this
embodimesétiae teirsosaetianuah i setans shradikigyereferably larger than the cross section of the
first thread, the first thread passing through an opening of the dose limiting member without interaction
of the piston rod with the dose limiting member and the second thread not passing through the
opening but soatéremheditneoisitim gasdgd 28 pfedesnept isirgpidiossiprerdnial e xizedsisastiallyd

comprises gy, HEBRARSH RO %rv%%m@as%méw 19 HESRAB VRIS B Sy QRBRSHtElY

disposed. According to a preferred embodiment of the present invention the dose limiting member is

allowed to in&ve RighmnenatisisnadisRmeRLIR heidirne e fEapdbeggbcation receptacle.”

10  The protrusion may e.g. be an outer rim or lug. It is preferably designed such that it
catches an abutment surface (e.g. of an internal flange) of the dose limiting member
when a setting of a dose is attempted which exceeds the amount of medication
coniained in the medication receptacle, thereby stopping an axial movement of the

dose limiting member in the proximal direction with respect to the piston rod.

According to a particularly advantageous embodiment of the invention the second stop
element is the end of a thread on the piston rod. Preferably, the piston rod comprises
two threaded regions, a first threaded region which does not influence axial movement
of the dose limiting member and a second threaded region, wherein one end of a

20  thread in the second threaded region forms the second stop element. In this
embodiment the cross section of the second thread is preferably larger than the cross
section of the first thread, the first thread passing through an opening of the dose
fimiting member without interaction of the piston rod with the dose limiting member and
the second thread not passing through the opening but abutting the surrounding edge

25 of the opening. Most preferably, the piston rod comprises two threaded regions, the
two threaded regions having threads which are oppositely disposed.

According to a preferred embodiment of the present invention the dose limiting

member is allowed to move axially and is prevented from rotation with respect to the
30  housing. Preferably, the dose limiting member is splined to the housing and is thereby

prevented from rotation with respect to the housing. Preferably, the dose limiting



30 housing. Preferably, the dose limiting member is splined to the housing and is thereby prevented
from rotation with respect to the housing. Preferably, the dose limiting 8 member is non-rotatable with
respect to the housing and piston rod rotates during dose delivery with respect to the housing and with
respect to the dose limiting member. Preferably, the dose limiting member is positioned in the same
position with respect to the housing prior to dose setting and after dose delivery, most preferably
moving axially in one direction during the setting of a higher dose and in the other direction during the
setting of a lower dose and/or during dose delivery. Preferably the distance of axial travelling of the
dose limitiegninenib eoinohet directiith vetpesspetheohbesinusing fiskoraromitizbiesidornno desset
dose position during.d tti h (ﬁs . lal t ' % limitj ember in the
other diréﬁcﬁ?gﬁ ! im%eg%ge%:%%%%ﬁ%gﬂ%%%n éﬁQ@%e%ggﬁaﬁsqlﬁ?nﬁ%t ?ﬁﬁ%‘ r|Lr§];:§gs{{i:t]%Erglp'during dose
delivery are essentially the same. According to a particularly advantageous embodiment of the

i tionythe d ljmiti ist 3 ' i in the distal
dection A EG DA S e bt S Ay %ﬁ%eéﬁf@‘%?%‘%fﬁﬂe .v'&‘@@éﬁ%?secéﬁéo{%iéé ’
to the présemtansiegtipriciuitheo s seitisgsaad ade ddorse detiictris supdgedianabihepidteg rod and
el e'?q: o @? LReiost seling nambeb I Bigiiudle Bipiap fed sanp gz (readed
regions, %Xéat\%oﬂhorgg ec regions having trgrea whlchgare oppositely dlsposefﬁ,gwﬁerein a second
threadeddwariigntie pretbinig d for hwendos e mgadendeningittose dirliveve \Reefgyafor iy cistitieesleeve.

The first threa egion c j r thr AP s which is
non-rotat%i!b 3)/( lgggéﬁgé%t@rﬁ %gge(g%?@?ﬁgﬁﬁ%gﬁgger %gﬁa@%@ﬁgﬁﬁﬁ e%:t tg%et@v%en the drive
device ahdtiséngdsensettimjtiabpisitiqe tp thelbat dissypasition dosindidpskeetjngrargidhbe achieved
by means. . Ism..l ' IGati lj ' ccording to
emboin S BB e O e dose
setting sttt dodhbdavivieg éwioe i sfel doischeosition tioctiie saitidihpoisitios dndnbaladge sleeve)
which is prgvi r 0 r ' i ' r, wherein when
the doseas,egiggéprﬁ%m%gr@ Eﬁ%%%%ré%ﬁv%%%@gﬁ%ﬁ %ﬁ%ﬂ%ﬁe@ a%%%v%% t %%lt%?e with respect to
the housien zodiménrtofttbelbveestinmdgmeataberiantng theribiee akyitedrsivecagbleayabtation of the
dose sett] I . ing.J , Whi i jve device with
respect t%%%éﬂﬂﬁogﬁg%@g%%ﬁéa@l%ﬁ? %r%qgggiﬁ%ﬁ/ﬁn%ﬁ?gf%@ivﬁ é%gié%fqts%%@v%@ ] so that a force
is transferred to the piston rod in the distal direction. When the dose setting member and the drive
device ar, ratatl ' [ ithr ( : i e prevented by
e v D B b AT DLt e
non-rotateableinittiudspecorontiedtoasinye Tievigrevidistiols @@W@Whé%é@ﬁ@ﬂgﬁd _éﬁiibodiments
of the pfﬁgﬁégga}sﬁggqgg%gwh%g%ﬂs@%@tﬁﬁ%%%gs*é% Fratdiiing asgeh gggprises a tubular

part which surrou Iston rod, the drive sleeve and the clutch means and which is surrounded by
a dose dietripdyes Meedhizredagaisfardhettsotirpededt ieeipne uing treee st gbsaig

mechani oalolf S [ j i with the
housing,?ﬁg%%ﬁﬁgﬁ%ﬁﬁ%afméﬁétggﬁgﬁﬁéﬂégﬁggﬂgrggi\?ﬁg\vr&egs@g? ?08 ?he housing in
a dose inengagiaetevtitriheiveitry ipenineienaimy @@hrwmh@n“&he first HitgRerRgr@sion the
dose limiina GgmieneRiepitiamechivh Jnpadement aiihe Mistondafam R RAdIERIBH &

torque) is exertéd on the dose setting member in the dose increasing direction. The catchin

stop elenaéimchedwithinrsiiggra ofdhahousingn bat/elensaliecnsmaamaehiisivremésroxivaal
direction JQ%H”&QQ??%E’%EW%%@%%F@(}&%&H@&Qé%&%%%@%‘&d@é’%ﬁé‘l‘%IHé%)‘eWEa‘P'PSG
ther force/torq b

setting member. Any fur ue exerted by the user on the dose setting member is
transferretgotb@chieed byaneakin®hieahiiehanaananissthe at least one locking member into a
locking position in which it locks the dose setting member with the housing. This locking action is an
additional feature to prevent a further dose increasing movement of the dose setting member (the

dose settingoneniebedingritohseaesianionsialivantng e meearding by enedréimsathehiber).

Preferably-the AekiagBs mibecinterapks 84 actluiaithanit jennestediodde tatashed dairgngaged with
or an integral part ofgean insert (preferably a threaded insert) of the dose setting member, which insert
e e ABhyS

is in engdBeMRF P W@ﬁé@@fﬁﬁﬁ%{é}ﬁ% n thé dose dial sleeve a%d the drive

sleeve) which is provided to releasably couple the drive device with the dose setting
member, wherein when the dose setting member and the drive device are coupled, both

are allowed to rotate with respect {o the housing and when the dose setting member and



WO 2009/132778PCT/EP2009/002808 10 with the dose limiting member and designed for (preferably
limited) movement (i.e. axial movement and/or rotational movement) with respect to the dose setting
member. This means that the insert and the dose setting member are moveable with respect to each
other, but are preferably held in a certain position with respect to each other (e.g. 5 by a biasing
means) before the first and second stop elements catch. When the two stop elements abut (thereby
preventing a further axial movement of the dose limiting member in the proximal direction), a further
force/torque exerted by the user on the dose setting member in the dose increasing direction is
preferabipérdrismidtadde she dwartisehcloyatoviotjttreednsersstitgmeatismrdthtresioeking tember.
The dosg 10-seting MamhelsReg-he ey eeiloymamp vediant (Y eleralycailyaapal
movemen% 7 P dose increasing dlreélon with respect to the insert when the first an&s cond stop
elementsitibutdrere mximaviogethestt ¢ dse oty odkirigenie allseveh dathehst fonesl ie kiag Sestae of the

b (e AgE TSR T DA SIPHIFRLANC AU KBLY AR R I QBRI BhleRRt APdoc o
member which'interacts directly with or is'connected to (i.e. attachedto, engaged with or an integral
part of) tHeviosasetiewp updech eoi Fien of kg driventleris} ouitha gsbect ép dhatbpiizadsicieade each

connected to the dose,setting,membper. via ' i Prefer I : locking
membef%? gﬁé’%ﬁ%ﬁﬁé@ﬁ%& ga usécoéf ﬁﬁeﬁi %\@lﬁ%‘] ?St*ﬁeglc? (Fr?lf] ; ﬂ%%ﬁa@&%ﬁ?ﬁn by a biasing
means. ldetiveTy dmboeliwlbntsithect-tebateaidsl odKing spesiidertizeshausiiegl out by means of at least
one ramp feature when activated, thereby engaging at least one locking feature of the housing. For
example, an insert of the dose setting member comprises the at least one 25 ramp feature and the at

least oneTlue kiveglinatinberat\eoymtios m@iosd@@mb@@h@mbérﬁﬁém Qﬂﬁ@@mm&mﬁi@@@ﬁé setting
member igs AL I62sl,30% QRRRHGPAICEILLYIA AL IRRSh00P JeFiR QIEmBBLIBIughwigh the at

least one’l ng m erand at least one ramp feature of the'insert can interact. The dose setting
member gerionndsahetpiabonlrothviemdnvia siedyseandrisicly tairanganswvithcredpeltito the insert 30

when the ens ﬂ&g@&ggé@Sggad?gr&%%ggtivated (e.g. when the first and second stop elements abut,

the dose I INg member stopping a further movement of the insert) and the user exerts a further
force/torque on the dose setting member in the dose

According to a preferred embodiment of the present invention, the dosing mechanism
comprises at least one locking member for locking the dose setting member with the
housing, thereby preventing further rotation of the dose setting member with respect to
the housing in a dose increasing direction, the locking member being activated when
the first stop element of the dose limiting member catches the second siop element of
the piston rod and when a force (e.g. a torque) is exerted on the dose setting member
in the dose increasing direction. The catching of the two stop elements results in
stopping the axial movement of the dose limiting member in the proximal direction and
thus the dose limiting member stopping the dose increasing movement of the dose
setting member. Any further force/torque exerted by the user on the dose setting
member is transferred to the at least one locking member and moves the at least one
locking member into a locking position in which it locks the dose setting member with
the housing. This locking action is an additional feature fo prevent a further dose
increasing movement of the dose setting member (the dose setting member being

stopped by the dose limiting member and by the locking member).

Preferably the locking member interacts directly with or is connected to (i.e. attached to,
engaged with or an integral part of) an insert (preferably a threaded insert) of the dose

setting member, which insert is in engagement (preferably in threaded engagement)



WO 2009/132778PCT/EP2009/002808 11 increasing direction, thereby moving the dose setting
member with respect to the insert and thus the at least one locking member (preferably against the
force of a biasing means) over the at least one ramp feature of the insert, the locking member thereby
swivelling ou%nzd (}99?9?%;{‘9 at least one locking feature of the housing. The at least 5 one locking
member is moved Into-ehgagement with the locking feature by the ramp FSRUE PNy because
the ramp feature slides along a protrusion of the locking member (which can e.g. also be
ramp-shaped). The locking member is preferably au1thaticaIIy (e.g. by the force of a biasing means)
10 disengaged from the locking feature of the housing as soon as the set dose is reduced and/or the
user no lon xerts a force/torgue on the dose settj ember in the.dose increasipg direction (e.qg.
when the <SGLE Aosk, SRR ine: 2y GoSiate ok TR T AV R & focking
member in @dqtieeusivarddnididalgiatnion amiemgent) tvidhersdprfat dotiinet doeersatiisg isendteactivated.

\Vost preferpply i AARBNBGALS ! 3l eleoateadiRy eEHBEr R ThERKIBE NAMREYEL{G - rotated)

with respect to the dose setting member (and vice versa) as long as the end-of-content mechanism is

not activat&® . g presaRPEefs ey iskhim arsiainp asticr Métuissrashie sesh athemtatire of the
insert. 20 Thedaskiggmesahsy berre Aiematiualy sbednieary sritsptapdRFeMAEISEas8 setting

ocking rmeRIBG K LA 5 ST B0 RIS O 9T e X R ALATE FRRENdaterial. The

dose settingramebebar mmmw&rzﬁimﬁml}nacﬁmﬂmerfoh&&herdoeeakmteasﬁpg@mmnmm respect to
the insert whels 2aih RREHREFA1R!IBECTRUSILRARHAIEH (€ e Nhai B ILAlA0H Regand stop
e dos ember In the

elements abut) and thie user exerts a force on the dose setting _ ose Increasing
direction, tHeFeBy Rfsegrasyinciisdneersr tsaldhastivales i leckingapenbes, e dosking members
therehy swisaliiig moinbed @irgagnedenonedasiberm/h BenboesiBat teferably oniy a small

movement} in a dose increasing direction with respect to the insert when the first and
second stop elements abut, thereby moving the at least one tocking member and at-

least one locking feature of the housing into engagement.

-3
n

The medication delivery device may e.g. comprise at least one locking member which
interacts directly with or is connected to {i.e. attached to, engaged with or an integral
part of) the dose setting member. The locking member(s) can e.g. be separate paris

which are each connected to the dose setting member via a swivel axis.

20  Preferably, the at least one locking member or at least one locking feature of the
housing is held in a first deactivated position by a biasing means. In some . '
embodiments the at least one locking member is swivelled out by means of at least
one ramp feature when activated, thereby engaging at least one locking feature of the
housing. For example, an insert of the dose setting member comprises the at least one

25 ramp feature and the at least one locking member is connected to the dose setting
member via a swivel axis. The dose sefting member has at least one opening adjacent
to the at least one locking member through which the at least one locking member and
the at least one ramp feature of the insert can interact. The dose setting member
performs a rotational movement in-a dose increasing direction with respect to the insert

30 when the end-of content mechanism is activated (e.g. when the first and second stop
elements abut, the dose limiting member stopping a further movement of the insert)
and the user exerts a further force/torque on the dose setting member in the dose



WO 2009/132778PCT/EP2009/002808 12 activated, thereby preventing rotation of the dose setting
member with respect to the housing in the dose increasing direction. According to one embodiment the
at least one locking member is a hook which is 5 hooked into a hooking feature of the housing when
the locking member is activated, thereby preventing rotation of the dose setting member with respect
to the housingdFtHEHGEE increasing direction. In some embodiments thBIEERHYHAGEBer comprises
at least one tooth, preferably a 10plurality of teeth, for engaging a locking feature of the housing, e.g. a
component with a tooth, preferably with a plurality dflteeth. The locking member is connected to (i.e.
attached to, engaged with or an integral part of) or interacts directly with the dose setting member. The

locking feature is ted tg,(i.e..attached to, d. with int | part inferacts directl
with the DAUSRER AN EI L S € RELS 15 AoSE 4T SREVERMEN, (oPa T A BFor vl
movemenwwmm_avlgaﬂmw mommemmeuh@temmwmmmn fegaeat #obibeilgusing in a
dose '”Creﬁnﬂgﬂs‘?'s%‘ép?ﬂ?e'%%%ﬁ%@g réﬁﬂsr%fé’gﬁﬁaeomﬁﬁﬁé%’?ﬁ & Iaiﬂﬁ%@p{ﬁér@ﬁ

jal
movement, preferably a rotational movemen ing member In e mcreasn% direction

with respegvi¥aliBtheisany iansesiegtationst s Iedoskita daakwsoeithdavsing. SBRidY Rasture are
engaged, @k WhRRdhAdaRIErod Hsveshing sngakanandiiie m@m@a‘iﬁpqémﬁeliwiEMrmﬁmber are

engaged, thereby preventjng a further movement (i.e. a rotatjonal and/or axial mpvement, preferably a
rotational BV RSP St e i RO BB HED A8 BrETFEHAD M St M eas g

direction. member (which can e.g. also be ramp-shaped).

The locking member is preferably automatically (e.q. by the force of a biasing means)

10  disengaged from the locking feature of the housing as soon as the set dose is reduced
and/or the user no longer exerts a force/torque on the dose setting member in the dose
increasing direction (e.g. when the set dose s dispensed). Preferably a biasing means
is provided which holds the locking member in its {de-activated) initial position as long
as the end-of-content mechanism is not activated. Most preferably the biasing means

15  thereby also prevents the insert from being moved (e.g. rotated) with respect to the
dose setling member {(and vice versa) as long as the end-of-content mechanism is not
activated, e.q. by pressing a locking member against the ascending slope of a ramp
feature of the insert. ‘

20  The locking members can, alternatively, be integral parts of an insert of the dose
setting mef_nber, the locking members extending (radially) through openings in the
dose sefting member. The Iockifig members can for example be made of a flexible
material, e.g. a flexible polymeric material. The dose setting member performs a
rotational movement in the dose increasing direction with respect to the insert when

25  the end-of content mechanism is activated (e.g. when the first and second stop
elements abut) and the user exerts a force on the dose setting member in the dose
increasing direction, thereby moving the ocking members against an edge of the
openings, the locking members thereby swivelling out and engaging locking features of
the housing.

30
According to a preferred embodiment of the present invention the at least one locking
member is engaged with grooves or splines in the housing when the locking member is



25 In this embodiment a biasing means is preferably located between the locking member and the
locking feature for keeping the locking member and the locking feature disengaged, preferably the
teeth of the locking member and the teeth of the locking feature disengaged, until the locking member
is activated @.(g. X%{Ql?&;lé}se first stop element of the dose limiting memberP %,kl),utszggemsesc(}%nd stop
element of the piston rod 30 and when a further force or torque is exerted on the dose Setting member
in the dose increasing direction). 13 According to a preferred embodiment of the present invention the
locking member is a first toothed ring connected to d"dose dial sleeve and the locking feature is a
second toothed ring, the second toothed ring being prevented from rotation with respect to the
housing, the [ [ fg‘ ﬁ) se.q V, SB e ' en the two
roothed ring e B B M gaged
with the ddseIRiRgiRytheedoseringieasdediiresbeied ring being prevented from moving axially with
respect to the threaded insert and the threaded insert being provided for axial movement with respect
to the dose dial sleeve when the first and second stop members catch and a further force is exerted on
the dose diHIENDE IR FoRRRRAIBRTh i airtdGaRt ane IrckinAdsebRb It PRRKMYS R reby being
moved inthetiRg ieahAdcogdingueaptiefahitadem hodimpatiof kire; presetné iy agtieaéde dose
delivery deyice further comprises.a castridge which.contains the medication,. the cartridge comprising a
Diston Wi B e e S R R s RIRER e e
limiting meththdpagéoreding frstione locking member is provided to prevent setting of a dose of
medication which exceeds a maximum amount of medication to be dispensed from the cartridge.
Embodiments of the present invention further refers to a medication delivery device comprising a
medicatiod TSOEpERMRbRIEN et thedgsiing dNFmPL i ERRPARES @l deRst 0adentl: rﬂ@éﬁ%@rﬁ comprising
0 a doge spitingiembemidosetiyagiag adeciimgcdgaiionithbtdesiveyasl fnd@aslosanselting limiting
mechanism (engd-of-content mechanism), which prevents the setting .of a dose of ication which
MY o i AU A R S L SRR
housing whithcheddeseitdeged ydit of e idtagne prithimsinteracts directly with the dose

setting member. The locking feature is connected to (i.e. attached to, engaged with or

an integral part of) or interacts directly with the housing or with an insert of the housing

-
h

such that a movement (i.e. a rotational and/or axial movement, preferably a rotational
movement) of the locking feature with respect to the housing in a dose increasing
direction is prevented. Therefore, a movement (i.e. a rotational and/or axial movement,
preferably a rotational movement) of the locking member in the dose increasing
direction with respect to the housing is prevented when the locking member and the
20 locking feature are engaged, e.g. when the teeth of the locking member and the teeth
of the dose limiting member are engagéd, thereby pfeventing a further movement (i.e.
a rotational and/or égxiai movement, preferably a rotational movement) of the dose

setting member with respect to the housing in a dose increasing direction.

25 In this embodiment a biasing means is preferably located between the locking member
and the locking feature for keeping the locking member and the locking feature |
disengaged, preferably the teeth of the locking member and the teeth of the locking
feature disengaged, until the locking member is activated (e.g. when the first stop
element of the dose limiting member abuts the second stop element of the piston rod

30  and when a further force or torque is exerted on the dose setting member in the dose
increasing direction).



14 wherein the dose setting limiting mechanism comprises at least one locking member for locking the
dose setting member with the housing, thereby preventing movement of the dose setting member with
respect to the housing in a dose increasing direction. The at least one locking member of this
embodiment of the present invention can be activated e.g. when two components (for example two
stop elements as described above or a track followé&? and an end wall) of the medication delivery
device are moved into abutment or engagement during dose setting and when the user then exerts a
further force on the dose setting member to move it further in the dose increasing direction. This force
is preferaalydrditgferedpetbrddaiaigotiensbé ointioedenetebé iaetnéitad thedaokirggbrerghemitoaa locking
state in which the locking member locks the dose settin er with. ' f gse delivery
covice, 1L DN RTTRe e bl e e M AT R g et
respect tthedibtisindhie tecdodddntnedsing diedutiqme e tied dokingaitdtertveitht tespe e leking

member can e.q. Qe radially engaged with the syrrounding. i e ICAJI0 IV evice
(preferabq;(/) With %g 6|‘:3ng¥ %gth%%caqﬁé\{ﬁé%i%g of %/fv?t éagn’c% %%%%@é%%%%ﬁbﬁ\%?é vl%ﬁf@ is not
allowed tohreovibentireidotiesihciressimg dingetgmtwith respect to the housing. Alternatively the at least
one locking member can in a locking state be prevented from moving in a dose increasing direction
(e.g. not allowed to rotate) with respect to the housing e.g. when the locking member is axially

engagedThithda sectingdeate epaffttepsiag theediintseetwidschisferasigddinth dhgatpse with the
dose settina,member directly or an integral par ' Kol ith another
commond TR REAE Y BN ER B A bLIRC BRE ST REORTIRSL G SRaR
accordingespthis fertive timeateof iheepresdribhmterames ipfarhblpglpsiyrdetidionixigito the locking

members descrber ahove. A5, EIAROSA W ATE BoySITA SNSRI Al 20 IEgralpags! the housing o

engaged with"another component which is engaged with the housing. According to one preferred
embodinmetmtrerdaskicly dedtaréudhirddroasm gxefiathen éngdged with slanvedaldalosgert of the dose

setting MemBSLiNIPEEILh AL fRPEING SUBYRA'RSLIFUY MIREAALR UG tRoRedtifghe insert

engagement.

According to a preferred embodiment of the present invention the dose delivery device
further comprises a cartridge which contains the medication, the cartridge comprising a
piston which is moved in a distal direction by the piston rod for medication delivery,
wherein the dose limiting member and/or the at least one locking member is provided
to prevent setting of a dose of medication which exceeds a maximum amount of

medication to be dispensed from the cartridge.

Embodiments of the present invention further refers to a medication delivery device
comprising
o a medication receptacle (e.g. a cartridge filled with a liquid medication),
o a dosing mechanism comprising
o a dose setting member for setting a dose of medication to be
delivered and
o a dose setting limiting mechanism (end-of-content mechanism) which
prevents the setting of a dose of medication which exceeds a
maximum amount of medication to be delivered from the medication
receptacle and

o a housing which houses at least part of the dosing mechanism,



The term "medication delivery device" according to embodiments of the present invention shall mean a
single-dose or multi-dose, disposable or re-useable device designed to dispense a dose of a medicinal
product, preferably multiple selected doses, e.g. of 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 throughda mechanical (optionally manual) dosing
mechanism or electrical dosing mechanism or electro-mechanical dosing mechanism or stored energy
dosing mechanism, such as a spring, etc. Dose selection may be provided through a manual
mechanigmepeiglebtrelvsorethagibmitiigeleethamisanapicadrivestznisrat daditiokaity nsaimbadevice may

contain onents, designed to. monitor physiglogical properties such as blood glucose levels, etc.
FrtherniB D SR b Ry CRTEPRE et B e e o AR G
"medicatihe delecsgitinyiosirabal wittarespesat seabéchouliirdpsezpeosty recdenstmghdiveagionechanical
and manual dose selection and dose delivery mechanisms, which is designed for regular use by
persons without formal medical training such as patients. Preferably, the medication delivery device is
of the inj§tiomtypesiMost preikergbhethbanetiitidiembelierydefites pbesgh e to ilehivamabiduid
medication,. T e(%erm "dose ?ﬁ/ttin Iimitinﬁ?peghanism" r"\%nd- f-coptent mecg réigépi'i)%gcording to
embodin?é:r%\éa? h%%r S MR RR0IPeR Br Perr%ﬁ/mrﬁe%ﬁ §n§/ 88:%&6%%%%% or components
and/or agdemblygrde sigoe thlivpravent the settingitf af tosenstichimxcdetisemyntixiicr aramowetiof
medicatioqlto ge dis%%nsed from thenmgdijﬁ]atig(r)lsrgcs%%t%cl% gf th% épqetg‘ic%té%r# %%h/%%gt%véce. Most
preferabl‘}'} hé &"Fﬂe gre%%%r?&m%lt%gume%hamsm or endc-jo FeBhtent mechanism according to
embodinfertteeofthesprestet dosentietirst algpnéker ablyn oveait antheoinpbeettdsniicreasingonents
and/or assembly designed to.prevent the .16 setting,qf g,dose which exceeds the . amouynt of
medicatigsﬁ ?gﬁq\étﬁg 'rgn%() ZatioR r%gé%!sg’cféaa S? ¢ |m0[é) %%%Eo&%n 0Ls 1o seert.ml'ﬁredt%e}rﬁlbrﬁedication
receptacheitivatiee eontéxtha brobgtinrdats lofctkie g séstEninweictioiins hadliingferatripen&zcka thertridge
containing a medjcation or,a cartridge assembl ost,preferably a cartridg er for receiving a
oG A Tt e L O e B R e B e
"cartridgenassengii/{ aeferathapgeahiting thationext bt e peesettitnvesrtiter With nesaastthat by

using th%grg]our&%d'?ﬁrtlﬁr%l r%%ee%ac,crlga any me écl)ri]’g of the t_erms cartnd_ge or "cartridge assembly" is
included, ahd vicCe Versa. Thetermcartridge holder" according to embodiments of the present

invention shall mean any component and/or components designed to house a medicament cartridge
containing .a medication.to be delivered by the medication delivery device, Said cartridge holder may
be of anr}%sﬁ’\aep&ce&.ig gc?/ﬁ?ﬁﬁ rﬁegléni ?OSS t%%%?égr? ﬁgﬁgﬁéﬁ?gtﬁ%agaéﬂgdég an%%ellfyme}é B udn}@r%/ ora
multiparttbersponentiofa oylistgeal tabutedicatamdblitersHaped { prajebebivadéhof Emkingtable
material knawn b sRstsan skileining ath e opl aanearientamateritl e hasalicge
holder or an insert of the cartridge holder I1s preferably provided with engagement means, e.g. helical
threads onpestithibadbee yeesing telikenovitarexpecidbdhe/boimanahiarfmiey oftiieedidtal end
and/or proximal the ridge holde m&g [ ith_corresponding
engagen%%)ém r%g%ﬂ%%lcﬁ%erﬁ%%ﬂgeg g)%ﬁeﬁ'oég% (?l nteﬁ%ﬁ%g%%ﬁéé? ﬁ%ﬁiﬁ%@ﬁi%@eﬁﬁéﬁe housing
and/or a inceehsiagsdinsichion a. prefer i eath il iviaie tvdtbanesdgetholther mobgmitgaryvwhisolar
design hgvin r t t] [ : ing..accerding to
embocin e S B e e A e “boay
"shell") oloititeriprisvoserg(éfeattly emry body") having an engaging means, such as a helical thread,
spline or any other suitable, mgans known by a person skilled in the art. The housing may be designed
to enable thé sa%ggggﬁ%ec ,'tﬁ%%éﬁ?gfaenﬂﬁ/ an%%geggf(ﬁ%cn}’eglrcation delivery device or any of its
mechanisms Usndhyediris desigrichcaesgagttingtimanybefrtbe inner components of the medication 17
delivery device (e.g., a dosing mechanism, cartridge, plunger, pistgn r. dl house, fix, guide, and/or
protect by A S JBLL A AR B 8 TR SRR e housing
may be unitary atearipgHipart component of tubular or non-tubular shape. The exterior housing may
also serve to house a cartridge from which a number of doses of a medicinal product may be
dispensed. The terms "stop element” or "stop means" according to embodiments of the present
invention$haltmens ang feskitig(sHanbdraporing i shisféhbhowaication tteliveryattvice designed to
prevent gxial gand/qr rotational movement of any. component and/or components, at least in one
Cirocton T4 YR L R RSP ST G QS G G BRI S AT B any
feature perpendicular to the distal-proximal axis of the medication delivery device (particularly any
planar s gc feature perpendicular to the distal-proximal axis of the medication delivery device)
designecLiLI: %?Pesﬂﬂg§§§PE§&%¥%§§}%§‘80%0%3$% one direction when this component abuts the
perpendicular feature. According to another preferred embodiment of the present invention the term
"stop element” shall mean any feature which provides a radial or rotational stop designed to prevent
rotational movement of a component in one rotational direction when an abutment element of the

component abuts the radial or rotational stop feature. The term "dose limiting member" according to
oambodimente nf the nrecent invvention chall nrefarabhlvv mean a comnonent (Mend <cton™) nf the docina



18 shall be greater than the lead of the internal helical thread of the dose dial sleeve for threaded
engagement of the said dose limiting member. The term "engaging" according to embodiments of the
present invention shall mean the interlocking of two or more components of the dosing
mechanism/medication delivery device, by means gte.g. a spline, thread, or meshed teeth connection,
preferably the interlocking of threads of components ("threadedly engaged™). The term "engagement
means" accgrdi%ggtg %@Qﬂ WE&)BHH% fiesgtdpvention shall preferably mean any means known to
those skilled in t agt which can be used to engage two or more components of a medication delivery
device, e.g. éull am paegtaiceas, ajibevesysingagiing elements which mesh with threads and/or grooves

or means which_form adbw(ttﬁnaeté) 5? TQ;% %rﬁré;gﬁﬁ%qgi%ﬁ%g%%%gemﬁom eemgpsci‘l' ents of the present

invention shall Meanthe Unloe Ihg Of two Or more compone sing mechanism/medication
delivery dexdiosdiAgtorotegpice farecdxamipdelithe g rthe disxing fiedgi recebtiiingaosimstas fimtretion shall
mean the unlocking.of two or more.components_ of th J IS |Cad livery. device
Cncer thE rE ot e e R FRH Bl e e e e e e o
the deviqeesentey drpatisntvimg endaliggvitie nesslichtio the depdcle from the housing. The terms "to
interact directly” or "direct interaction" according to embodiments of the present invention shall mean
any direct interaction of two components of the medication delivery device which leads to a load/force
transmisJiba feom nedi¢atie tdeipame tisvicahaathetinfie embdtimeotac direcigspatticularly
Comp“se.ﬁ\}%hﬁié‘ﬁ“ﬁq% 6 aaa %"srPrP?é‘%ﬂ}é '.”é? r%ﬁi-cé’égeoe?sﬁo‘%%@o? FAQYEMBRL (Rgplmovement
and/or rotation) of the othér component or like one compobnerit stopping or preventing a movement
(axial mavesigrachitdiis petateoa)dufshebihmedirinsd peoduStigirefdieddy imteltineéseledsidedoses.
engagement or at least an ahu If : ly moves
along ans Bes Lo A T B e 2 SR Rk e
causing aniivectdatermitvion detviicad deyiteocantppnéatyishhoconexeonpatiodipentypethe present

invention rm."biasi y i iments of ' ' hall
orereran e e B e o
componenectreisarer thizctheamampmgemeshaustonpiaehs mecfansdtdgsthe miedhanism
engagement) or f enga ent), Prefer t jasi e

o B S oy 2 SeeE e 1 the ar
(e.g. metatprithded tmopkistics) ambhragabkeismyos itablefoenmech arispring i Fplecenachisiapénd"
according_ t iments. P in [ 0 [ ra: ponent of
the devicE S B o e
provided pityhedigicalpre pé thesrmudicatdriansiighipaisyiesals eaibdoirbaroptre theesaitt invention the
needle of whi n he inse ' i @E%;i f icati liver eflistaldirection is
therefore %@%r@%%?%@%ﬁgp%%@iﬁa ds the g@%é?%n@d?%}%qég%}) "'gécg)x%iérﬁ}g? end"” acggﬁding to
embodinggiiges thevitesehalhmaaiva shalbaaiia hetedess prndyviedeyviacbaodent of the device
which is fyr i j ices:Pref I8 jded at the
proximal L e e e o s ant o ihich s
pushed foedigeddiveeguiteusod Riyze ieestivilio uhévarmeras gint tiadning sV eheadinaliestfards the
proximal enm ' ' ' irection’. ac j hodli invention
shall pretgﬁgtefggrlﬁgégﬁ% ﬁgg&&%ﬁ%ﬂ@gggwﬁ{gﬁé gggig;% tigg(g?r? m 'e@év%?rreg;%gct o%?r%e housing
when thersetigasiensdativens deévitmidaderignedtimdgivena Bnidinadieatiprotational movement of the
dose setting member. Preferably the movement is an axial movement in the proximal direction, most
preferably an axial movement in the proximal direction in combination with a rotational movement in
one rotatréimlteltmé‘d@ﬁw@ti_kmémzmmﬁ@r_taoam}iﬁ)‘.‘gﬁék@ﬂ@%%g@%@am@oé’rﬁ@ﬁpmIﬂga dose
seting MeRbAuIRE AR Y BRERhEIREIMI S AP JIHRadly HBR'BAJR MBYREHAB e

P components and/or assembly designed to prevent the setting of a dose which exceeds

a maximum amount of medication to be dispensed from the medication receptacle of
the medication delivery device. Most preferably the term “dose setting limiting
mechanism” or “end-of-content mechanism” according to embodiments of the present
invention shall preferably mean any component and/or components and/or assembly

designed to prevent the



20 direction and/or by stopping the movement in the rotational direction. A force which is exerted by a
user on the dose setting member in the dose increasing direction can e.g. be a torque exerted on the
dose setting member with respect to the housing if the dose is increased by winding the dose setting
member out of the housing. The term "dosing mech&nism" according to embodiments of the present
invention shall mean any component and/or components and/or assembly designed to allow a user to
select andlgrse5 e Aa5&:tq R dlisRensed ARk Jarrravide ARSI pHaRSA! A dares Reressary to
dispense a doSe of a medication. Said dosing mechanism may be composed of mechanical and/or
electro-nieeppivels ahiivetimectonit tberagsRdaedditionally, the dosing mechanism may be housed
by and/or engaged with the device housing or may be an independent assembly. The dosing
mechanism of instant invention preferably comprises a piston rod and a drive device for moving the

piston ro@hg tRET I edipaiign FeRrRirdR didh A 6nAert pfasrasiimaBia sliltPrRERSRIMism of instant
invention cAMBLISeH AP IRGYorRiMh & 4236l slemvi MY RERiriaR i %q,{ﬂgg’gechanism of

instant invention comprises a drive sleeve, a dose dial sleeve, a clutch means, a dose dial grip and a

button messRIMPhe feest RsrfRiabbue seckidasyiteléarioueeedns meaptdadentSAVEHNBIY $hall mean a
compongntadanise R.ARBFAEraNORiIbInIBRIbaSING dastined dadransintigaialqpovement

(preferably towards the distal end) through/within the medication delivery device, preferably from a

drive sleév@riidgr FrsemlY irse srAtRRoRAMIRd biltp sed spdiRE R PresaRbENERtPA nldHication from
the cartridge,Rrefarayian ks RIS BrtiehiRRIddusadRd, may RrERNI8hBqEthaay be a

simple rod, a lead-screw, a part of a rack and pinion system, a part of a worm gear system, or the like.
The "pistGRTEEISHh AN TGATEA RTS8 RO p BB UHARAR GRECHERIXEHhon-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 two, more preferably two, external and/or internal helical threads

(threaded BRdaBRSEARTdaRMa desiareardingdaiphraimanitbinpareseaidmianseidinvention,
a first helicab thipad-firsidhieaded frdinnpbnesated abadtisakrnd anthicsrsand melisatidyead

(second 21 threaded section) is located at a proximal end of the said piston rod, whereby the said

threads GO MASLA SoesicatinR iobe dphuyied yibsifrdicrigndirty sRerevicPeR®diment the
piston rogd-pf{RSARbIRYERILN KO BINHISES Rh RAY. BveyinarearnroteReuUlkY tiensisehalimg the same

leads and the same Pltches at the distal and the proximal end. In yet another preferred embodiment of

instant irkATHGASRE R AR IR pitaRydP R e bRt RorRRPIRELE A fdiniticd (HaWRARbe greater
than the jeadanditheRpish af theyird hrlkaldhsegdsMapterreiesred Kitswatis, of fiedsadkmethe helical

threads of the said first and the second helical threads is in the range of 1;1,01 to 1:20, ever) more

preferredIiRerhrfy8- & 2 frangparntilepairdveting: she eRdriga ol of fk Lsativehss (the
thread ofdherrRREOREIdERUSARPSERND IS VISSIDNAY EhoagaasawithEmdriye slesial Rirdatrbbr another

of the said threads (the thread of the first threaded section) is designed to engage with a reset

element, RAGrE RS AbHAYRASE AL RS LaBaite fRhandQririrtRalsY RN ISR present
invention Rfigsicpatennahinseadadbrasiienafidir pisiesarredindinadhraadigayinea shaaltrimirad is

designed to engage with an internal thread of a nut means and a second external threaded section of

the pistoMIBCCRITRSPRIIEIRG RAGRGEINERIEPFELS 19 CRISHRAD BHIGADE AR A MRS HF SR of a

drive slegyey HoastHENSH retetretkrEkeding : A [BstanbYeigHIgDiFtanjetderpgovided with a
stop element designed to limit the proximal axial movement of a dose limiting member. The stop

element RIBPRAYNBALHS SARTIHISHRAUF Bh St & HA AR BIRVEIAESRINTAMIBE PRSERT dose setting

memberigréidesatdinbsieseoantareing to embodiments of the present invention shall preferably
mean a component of the medication delivery device which is directly or indirectly used to select/dial a

dose of medication to be delivered. Additionally or alternatively the dose setting member or dose dial

sleeve islasighetHitieatarsrinriad dassoaimshisnonsad sroseschlatadinadian) pfbisratay be
achieved by use of markings, symbals, numerals, etc,, gﬁﬁﬁﬁrinted on the externa{,‘surfaq,e of a sleeve
e

or an odSRRARBARY BN AAUSINFLIERIH the 80K s 8BS S EI SRR is marked by
means ofilaser Ps hairgRinfergaRiahedimentothadsesentdnyerien shimdaseasstiigemember,

in particular the dose dial sleeve is an essentially tubuhar comgon nt of essenti%:lgcfircular
e rmal

cross-seSiHRPSVREASHEIOWRIR KA REEFAR SIHtPSHR RS B0k WSInchMA%PEIRRSREG IO

enable the safe, correct, and comfortable handling of the medication delivery device or
any of its mechanisms. Usually, it is designed to engage with any of the inner

components of the medication



an external thread. Preferably, the dose setting member, in particular the dose dial sleeve comprises
an external thread for engaging an internal thread of the housing or of an insert of the housing.
Preferably, the dose setting member, in particular the dose dial sleeve according to embodiments of
the present invention comprises an external helicalithread having a lead, which is similar to, preferably
the same as the lead of an internal helical thread of the drive sleeve. In a more specific embodiment of

instant iyaRELR JBA GRS Setivp Snbechadiese, dintstanyepisingeyidasturitioa plioudy, dfkradially
extending stop members adapted to abut a correspondin9 pluraljty of radiahstops %ﬁvige%\ﬁithin the
housing BYISE i REEHOSPIRLETH GG iR LBS SXRPEHSE IR A PIRRIIAN S tHAGRP P Y Hsh 'irther

winding gfdhgdpsessiting maushey egase dinrieere aniiabtie sunpingenhentatiiseds sen-and/or
for stopping the further winding of the dose setting member or dose dial slee,\ée irclfo the hoL@ing when
o dose HAD BRSPS SeRRISFRERE IS eV AL Ren i, 10 SR L GRHERREOT o BB A

invention,ghadlprefeisddy BranmanlRrempitRit angiossapenests and/or assembly designed to
transmit a force to the piston rod for dispensing a dose of a medication. Said drive device may be

composed of mechanical and/or electro-mechanical and/or electronic components. The drive device

may be housediy angioERMagedWiEhdh erlkernsing sbraaye ambdepeatersfasscpnbherftreferably,
the drive device of instant invention comprises a drive sleeve. cidre ﬂ{efera ly, the g{i\{.e device of
SHOYl 'R

embodinfa¥RE IR BleREA I ABHRSHUERTH ASELCS BRTPERRA EMRES HEtton means.
The temﬁ%@%&&@#@é@g@g@?;&mbgimmmcﬂraa_!m%@ﬁlmg@emigwptgfan@bkycé@an any
component for directly or indirectly driving, the piston rod in a distal direction for medication delivery,
most pre‘FQFQB@”ﬁW&rﬂfiWﬁé%@ﬁ&ﬁ?%ﬂ%‘cﬁy?@é@g%ﬁﬁﬁ ?&‘i’%ﬁ’éﬂ%‘?é&%lﬂ%@ﬂﬁﬁ%ﬁ'ﬁ?‘%ﬁe present
inventionhih epive Blpalenfal eastniabntabylfrsorepuneehadicssentiaty digtalasrosassasection. In a
preferred embodiment the drive sleeve IFT enga&fd Wit%}_&%sto rod. Prﬁ?fera ly the drive sleeve

compriseXEnahtefmaficalip it BhGIYiAG e RBHHGY SR ASYAFSE TR Sive sleeve is 23

further prsipsahlvicelansniie enstaleséimapagisief sheavedicasibpresiaily dyacelutieisigesaiso The
term "locking member" according to embodimenis of the present ini/}enti n shall referi mean any

: b
compondR¥FHEYRlI PP GIREgER RifPo? 816 FIEGHLR YARRGHTREHBP AR of the
dose setiing pegmepRibwhide srndh e brouginigitoranotiner deetiivetbdrstaidimtnaafabenstestivated state
in which jt is (they are) engaged wijth a logking feature of the housing. ar a lockin featg.rel of any
compondRY P N6r & a§88 & oﬁlng@t'&??@ ﬁ@h&&é&ﬁﬁ.‘”{%gﬂ&rﬁxgﬁeﬁ SIS e.g. be
activated-Syaheig seayeedrgnea firgiriniers seleniathplasitoanentucha itemgagesthe doeking feature or
vice versa by the Jocking feature being moved from a first into a second paosition, in which. it engages
the Iockiﬁﬁtﬁ’}%%LQ?rﬁ‘P 118 ﬁ’ﬁ%@?}l %?é('ttgﬁ%t I%%Hh@h?érﬁbee??ﬁﬁﬂ%@ﬁ o?ify‘i!%éb ﬁ@%%%rdy locks
the doseseitiinganetobeaestithethe housing, thereby preventing a dose increasing movement
(preferably a dose increasing rotation) of the dose setting member with respect to the housing.

Preferably the locking member is a component (e.g. a finger or hook) which is rotatable about an axis
from the first deastivatedistetadnicsthe eéconmdalitigate d stadeiamehtdcel (hespreierniatiealjothe locking

member can e.g. be a component integral of, en ed with or connected tq the dose setting member
(or an inéé}‘?]bf)?ﬁééa%?glé{ gé"?ﬁaﬁ’garﬁgmﬁgﬁ%mc rﬂ?ggtgp Iﬁ/g tt%ﬁe ?o%'?lg, Wr%%?%ﬁ’ a%lt'f%lity of teeth,
and whicpregarie grosgeddyical atidagieiatueecob tas tiowsing (imteférabljicatiog kdvingrat least one
tooth or tooth-shaped recess, preferabl lurality of. teeth) which is axially moveable from a first
position (Y& é‘f'ﬁ/t'o\‘ig)é‘of %?&@?ﬂﬁg E g é%ﬁ%ﬁ’p%ﬁtl %Xﬁaﬁﬁ‘\}g\? LRSS %60;66889 e d(')cs%lgetting
member gacliviag agaatst Thatembliockingddat rab eeexidihgwitterespdichénts ldtlsegrasent invention
shall preferably mean any component(s) integral of,.e ed with or connected to the, hpusing which
is preven‘ﬂéﬂ%?ﬂ?ﬁﬂﬁ] mgt(%g@%iﬂ 58 %ﬂ%%ti%%qﬁv% ?8%”&8%?8%%8' rguqéﬁ]n& 5{?1’{8{\#% can be
engaged dndéologkiaprmesebenwhieinsifited rdbsé, sagbged with threcebpertak tiitietive setieging
member (Qr an insert of the dose setting member), thereby preventing a dosg ingregsing movement
(preferab 388§8W4 F%%?l’ﬁ%egﬂ%ﬁ%ﬁ)a e 88?5('5 %gfﬁﬁtdgrﬁﬁe]?%%gr%w ﬁ?ﬂé’p&‘?%‘%ﬁﬁ%’%’b@%\g
Preferablyhéheiteekingifeafune istairfesist bpesf2dapipthasiers betioaktteplinkto heokexvetioosthiadike on
the inner surface of the housing or on the .inner surface of an insert of,the housing. .The term "thread"
or "helica$ﬂ§?338£;%c%}%ﬁ%et8g§%%%m 5'8{shc?fl 'ﬁ]aef%'rreesaednf) m%ér?t? 5 ndé%%'{ %%?e%tg 3? r(rjléglrﬁ] 2 full or
part threadeer@gnidreybndfical isgisal cibégdoaec laicsltes e vilibdrdeanal anedbaeidarnBlsiaraitly of a
component of the medication deliver vice, haying an,essentially triangular.or s e or rounded
section dgﬁdﬁgg ngﬁowrt&gﬂﬁhu E%%#i%?gfjaﬁcﬁx%?asﬁl a(%s(?g réé%eskgrﬁgggtwgg%%{%}ponents.

Optionallgnadlesadmhaytibéhetibesttesigned to prevent rotational or axial movement of certain
components in one direction by being non-overhaulable.



The term "lead" according to embodiments of the present invention shall preferably mean the axial
distance a nut would advance in one complete revolution; preferably "lead" shall mean the axial
distance through which a component having a helical thread, i.e. dose dial sleeve, drive sleeve, piston
rod, etc., of the dosing mechanism travels during one rotation. Therefore the lead is a function of the
pitch of the thread of the relevant component. The feérm "pitch" according to embodiments of the
present invention shall preferably mean the distance between consecutive contours on a helical
thread, measured parallel to the axis of the helical thread. One embodiment of the present invention
providesshalcoicgtmterehzaridelded attvedimgtoansaiceirteatdwidhaidpensiial slesyditonal product
preferab%‘fte)é gés %rﬁé@é%?? %tﬁ?arﬂ%ceegg%ah@ﬁ%[gﬂ% g%.&?%%lHtion, suspension etc.) comprising an
active compound sel&c rom the group consisting of insulin, growth hormone, low molecular weight
heparin, their analogues and their derivatives. The medication delivery device according to
embodiments of the present.invent - [ 1nj jce. The
medicat?tlljfril1 %Séﬁ(/rgryedﬁ)&”gg %a%ccco%rﬁgpﬁégga%%gﬁ%%%gégﬁééé%ﬁ;%g{ e\\;i%?éﬁgg%ﬁ]bo ir\rﬂents of the
present ithesintteridakingr ot fers to mone thot pdmeads kfdiueinlg ©na svesiistingm/medication delivery

dovice agesifing aane 1 ihe-ahevs meniangs emadimants, JhisgeAd Breferaly comprises the
step of prowdlen a dosé |r¥1|t|ng membeT as described abdve which'is installed within a'dosing
mechanisneféetdyding ittenbbidigneitsrea tsegresmponestioth gedestyos rog@eiication delivery
device according to one of the above-mentioned embodiments of a medication delivery device for
dispensing a medicinal product is also provided. The use preferably comprises the dispensing of a

pharmacéhédairforrangagenierd.ragansd acedicinio hdirmacdugots afdhsperesentdtprbpmprising an
active co I ISt ' | I I r weight
meparin, T B e L O B e e
explainetbirengeate haetail veiecwitpoafntnobaombdidatinmds!ivanhidevidygds falteidstiow a

cross-secii [ e i i elivery-deyice acerding Jodbe invention in
three diff%ﬁ'gérha&s%/é%e\ﬁé? |98§Fée§] %@ﬂﬁgﬁéﬁ e me |§§(ti]ilon tg\]eillr\llery%avice aﬂ%gording to figures 1a to
Ic in a stateanwhibicthtsdosehiayitingt feskiber and the piston rod interact in order to prevent the

setting of a higher dose. figures 2a and 2b show schematically a cut-out of a medication delivery
device according to the present invention comprising at least one locking member. figure 3 shows a

cut-out qﬂ'b&)u;pse‘dﬂiien@@@M@M@M&%N@eﬂ@?@évmﬁ@mambm%
present igye @?}?@Cﬁ%p&%g 8r|995113%8?1‘?ﬂbt?%nts of the dosing mechanism/medication

delivery device. According to one example the term “disengaging” according to instant
invention shall mean the uniocking of two or more components of the dosing
mechanism/medication delivery device under the force of a biasing means. Two
components can also be disengaged by the force of a user of the device, e.g. by a

patient unscrewing the medication receptacle from the housing.

The terms “to interact directly” or “direct interaction” according to embodiments of the
present invention shall mean any direct interaction of two components of the
medication delivery device which leads to a load/force transmission from one of the
components to the other. The term “to interact directly” particutarly comprises
interactions of two components like one component driving a movement (axial
movement and/or rotation) of the other component or like one component stopping or
preventing a movement (axial movement and/or rotation} of the other component.
Such a direct interaction requires an engagement or at least an abutment of the two
components. However, if one component only moves along another component this

mere contact between the two



Referring first to Figures la to Ic, there is shown a medication delivery device in accordance with the
present invention in three different positions. WO 2009/132778PCT/EP2009/002808 26 The
medication delivery device 1 comprises a cartridge holder 2 and a (exterior) housing 3. Preferably the
housing 3 is lacquered. The distal end of the housi g3 is provided with an insert 3A which is
immovably attached to the housing. The insert 3A is provided with second engagement means 4 for

engagi“%Hmbsr%aﬁigﬁggggej‘g%e%% otbs s dosldihe-aEe PERIRA eI Al e cartridge

holder 2 Is provide agement means 5 for engaging the second engagement means 4 of
the insere@mponeoistindiie eontaxiairemegaiationtsohivehitesentinventigriioses of the medication
10may be dispensed is provided in the cartridge holder 2. A piston 7 is retained in the cartridge 6. A
removable cap (not shown) can be releasably retained over the distal end of the cartridge holder 2.
Preferabil@desap birapiis e anspavtisingsivappbednetie ddpemiese daveatirltquered.
The dist h r J | ! ' ' helical
hrend, Doy o e e B T sy & hable
medicam@i ey e tispersisiterenstiie dagtribgcoraparEinjeetiar Fhapragiatriaredevedy device 1

accordinelgaliiui s [ IS SmBRERRSI, G0 le EReahaR Rt IR SABIRPPIOLLAhich is

moveable in the distal direction for medication delivery. |b|_ston rod"17’is of generally circular
cross-setfiohi2sihe s8apn e BRvbEgNeNctacsdra tierisiy shifat ehBepiblerernrray sitiadsressure foot

18 is prefacably.mae,f By IRRa5 ARt WD 219 SeanRef [oumiber aromndiasisial ang portion of

the piston rod 1/. The preSsure foot 18 is disposed to abut the proximal face of the piston 7 within the
cartridgetka gy stiia pbifemis ¢rdveasinga distal direction by means of a drive device, thereby
pushing the piston 7 to move axially within the 30cartridge 6 in the distal direction for medication

delivery. A first thread 15 is formed at
The term “distal end” according to embodiments of the present invention shaill mean

the end of the device or a component of the device which is closest to the dispensing
end of the device. Preferably a needle assembly is provided at the distal end of the
medication delivery device of embodiment of the present invention the needie of which
can be inserted into the skin of a patient for medication delivery. The distal direction is

therefore the direction from the proximal towards the distal end.

The term “proximal end” according o embodiments of the present invention shall mean
the end of the device or a component of the device which is furthest away from the
dispensing end of the device. Preferably a button is provided at the proximal end of the
medication delivery device of embodiment of the present invention which is pushed for
dose delivery. The proximal direction is therefore the direction from the distal towards

the proximal end.

The term “dose increasing direction” according to embodiments of the present invention
shall preferably mean a direction of movement of the dose setting member with respect to
the housing when the set dose is increased. This movement may be an axial and/or a
rotational movement of the dose setting member. Preferably the movement is an axial
movement in the proximal direction, most preferably an axial movement in the proximal
direction in combination with a rotational movement in one rotational direction (clockwise
or counterclockwise). In the latter case the movement of the dose setting member in the

dose increasing direction can be limited by stopping the movement in the proximal



the distal end of the piston rod 17 (first threaded section 15). A second thread 16 is formed at the
proximal end of the piston rod 17 (second threaded section 16). The first WO :
2009/132778PCT/EP2009/002808 27 thread 15 and the second thread 16 are oppositely disposed.
Preferably at least one of the first and second threads 15, 16 is a multi-start thread, most preferably
both are two-start threads. 5 The drive device comgfises a drive sleeve 19 which extends about the
piston rod 17. The drive sleeve 19 is generally cylindrical. The drive sleeve 19 is provided at a distal
end with dirediaiyaexifen ding fanisg2t eArteleabgicovbd threstitin2l dixtetids . afofagabevhiehnal surface
of the drive sleeve 19. The second thread 16 of the,pistonrod 17 is ad 0 ithi helical
groove Zeingi\%%e l"c)Jsr,i\"fieus AV %@e %8%& gd(t)tmgenr'\ejgl %rn'crl}%rr’]ee?( gﬁsﬁfsﬁf%%ﬁggﬁ%ﬁg\ﬁ r%! %%%’roximal
end of thipedsiversieeexdifed be éxtetisiens2iib b asaedecediinnespect tutbe diaoster s itheatnparison to

the remainder of the, drive.sleeve 19. A proximal end of th nsion 228 is provided with a radially
outwardli/sdﬁ%rce[%%eﬁja%ﬁgv %ﬁ ﬂget %ﬂ?&% 52#%” |s'erp])%{s!%0 gﬁggﬁﬁg%ﬁ\%s’s@ve 19, between the drive
sleeve 19 and a dose limiting member 28 (described below). The clutch 24 is located adjacent the

proximal-gnd .of the drive sleeve 19. The clutch 24 is indrical i i a distal
e with SR o el A o e 28 UG8 SRR e
longitudinadigrdarygtednspdiaeet amtlam turliped sutdaved/Towssdas ity gesigmead dodilbidwha gkecho24 there

choulder ST LR S TG e AR A B R B o 226,
The proximatesahpichdispettie2d dopeaided edtbedigiu@ditg dbsing eetthanisthenalyteh 24
composed of mechanical and/or electro-mechanical and/or electronic components.
Additionally, the dosing mechanism may be housed by and/or engaged with the device
housing or may be an independent assembly. The dosing mechanism of instant
invention preferably comprises a piston rod and a drive device for moving the piston
rod in the distal direction for medication delivery. Preferably, the dosing mechanism of
instant invention comprises a drive sleeve and a dose dial sleeve. More preferably, the
dosing mechanism of instant invention comprises a drive sleeve, a dose dial sleeve, a

clutch means, a dose dial grip and a button means.

The ferm “piston rod” according to embodiments of the present invention shall mean a
component adapted to operate through/within the housing, designed to transmit axial
movement (preferably towards the distal end) through/within the medication delivery
device, preferably from a drive sieeve to the piston of the cartridge, for the purpose of
discharging/dispensing a medication from the cartridge, preferably an injectable product.
Said piston rod may be flexible or not. It may be a simple rod, a lead-screw, a part of a
rack and pinion system, a part of a worm gear system, or the like. The “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 emibodiment, the piston rod comprises at least two, more preferably two,
external and/or internal helical threads (threaded sections). In another preferred
embodiment of the piston rod according to instant invention, a first helical thread (first

threaded section) is located at a distal end and a second helical thread (second



25 is keyed to the drive sleeve 19 by way of splines (not shown) to prevent rotation between the clutch
24 and the drive sleeve 19. The clutch 24 is provided with a plurality of flexible arms 32 (not shown)
that engage a plurality of splines on an interior surface of a dose dial sleeve 27 (described below). 30
A clutch plate 25 and a biasing means 26 are located between the distal end of the clutch 24 and the
proximal face of the radially extending flange 20 ofZhe drive sleeve 19. In the illustrated embodiment,
the biasing means 26 is a spring. The proximal face WO 2009/132778PCT/EP2009/002808 28 of the
clutch plate 25 is provided with a series of circumferentially directed saw teeth 33. The clutch plate 25
is securetiragaied tseattitiohivittatsp edtdptbrimmal sing 8f heessadvpiston 380 fwhereloicthplagdd25

interact with the sayy tegth 29 at the distal end of the clutch 24 during do ' ibed below). 5
The dos\iﬁge?ﬁg%r?sm‘?nﬁfﬂ?ﬁeerigﬁ%ﬁggshg o8 Fﬁ?nslﬁ%éﬁ TR '(égl)r l\i’\‘/f?fﬁﬁﬁ%\?ﬁé{%ﬁgﬁsetting of a
dose of rapthicdtinarwitichpésioredsi tbeiasteninineéniedicatioprisesahéebst thve thraddipel 6. The dose
limiting member 28.is disposed ahout the drive sleeve 19, hetween t riye ve 1¢ dose
dial sIee?gglf%\giﬁﬁo%é%r%ﬁr%g it tﬁgr%nfof?sa égcaunraé a?gglanrg'? r {Eolg[%ng v%ﬁt?gegk%%ﬁrg%@%ousing
3 and is freximahevd axialbt withthes peefda cdechositio Snit s thstaherdtafthbalisssl laniding

member 28 a radially, extending flan 4 is provided.designed_to age wij ine.f res (not
shown) o %R '%(ﬁ‘ e%ﬂﬁéu?%%%”§W alé(%?)liﬁ%% Oﬁ\r{hﬁg ll%ﬁ)sr%ra ed” tglanﬁ)%i%gﬁifg%h%%eﬁ?gr%%gs(ﬁrface of
the dosedimitihg pitembéti28fisprmlidaidhwihd Maieaprptfrved] Shighmatin pfHhedsestdsfttefull length of
the dose limiting, member. 28. The, helical grgove (thread).is i r j t 53 of the
dose dia S%:e%qgrﬁ?aﬂ% ?rﬁ'?‘eqr?o?asigggggaorﬁ&ed%é% Prﬁliﬁ)ﬁgCr%@%?f’ﬂfﬁ%ﬂﬁh%@%ﬁﬁ%iﬁ?Euérr?ber of
spline feaute2D(reteshownd. dreéedtattm gleeetgs ehtidgbdonith Ghesest pliatefeadutss And thereby

ok TR e s Mg A e Sl aead] Bamirel o
dose diadslsieve@To Enhgdmrisiity Hendsiveesizovielddrefithad ystivathir @htbadisid thidaste (the be
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preferably with a nut means. According to a most preferred embodiment of the present
invention, a first external threaded section of the piston rod with a thread having a
smaller iead is designed to engage with an internal thread of a nut means and a
second external threaded section of the piston rod with a thread having a larger lead is
designed to engage with an internal thread of a drive sleeve. In a further preferred
embodiment of instant invention, the piston rod is provided with a stop element
designed to limit the proximal axial movement of a dose limiting member. The stop

element may e.g. be the start of one of the external threads of the piston rod.

The terms “dose setting member” and “dose dial sleeve” according to embodiments of the
present invention shall preferably mean a component of the medication delivery device
which is directly or indirectly used to select/dial a dose of medication to be delivered.
Additionally or alternatively the dose setting member or dose dial sleeve is designed to
indicate a selected dose of a dispensable product (medication). This may be achieved by
use of markings, symbols, numerals, etc., e.g. printed on the external surface of a sleeve
or an odometer, or the like. Most preferably the dose setting member or dose dial sleeve is
marked by means of laser printing. in a preferred embodiment of the present invention, the
dose setting member, in particular the dose dial sleeve is an essentially tubular component
of essentially circular cross-section having either:

. both an internal and external thread, or



25helical rib (thread) 42 is formed on an interior surface of an insert 43 of the housing 3. The threaded
insert 43 is secured against rotation and axial movement with respect to the housing 3.The helical rib
42 extends for a single sweep of the inner surface of the insert 43. A proximal end of the dose dial
sleeve 27 is provided with an inwardly directed flange in the form of a number of radially extending
members 45. 30 WO 2009/132778PCDEP2009/0@2808 29 dose that may be dialed is provided on the
outer surface of the dose dial sleeve 27. The window 40 conveniently only allows a visual indication of
the dosescurreailintbated ttordmdyviewved. The window can be designed such that it allows an enlarged
visual indication of tzg?n%?ﬁr? cu(r:"rently dialled to be viewed by acting as a magnifying lens. 5 Preferably

the window 4G5 Fified Wit Be?rahsparent polymer. Most preferably the window 40 is part of an insert of

the houskrgf@ahlghtteerdade bgtting cuenpoerein piettolanibeldvegg iabmtée veseotipriagthan dark
o, by mEL B B B o R R e B e
series oftradidhgtdirééainivhs Bt 86gacesingvmemiaistih qautofidae thesdatialddales®® is provided
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thread having a lead, which is similar to, preferably the same as the lead of an internal

helical thread of the drive sleeve. In a more specific embodiment of instant invention,

the dose setting member or dose dial sleeve is provided with a plurality of radially

extending stop members adapted to abut a corresponding plurality of radial stops

provided within the housing or an insert of the housing. These radial stops are

preferably provided for stopping a further winding of the dose setting member or dose

dial sleeve out of the housing when a dose is set and/or for stopping the further

winding of the dose setting member or dose dial sleeve into the housing when a dose

has been dispensed.

The term “drive device” according to embodiments of the present invention shall
preferably mean any component and/or components and/or assembly designed to
transmit a force to the piston rod for dispensing a dose of a medication. Said drive
device may be composed of mechanical and/or electro-mechanical and/or electronic
components. The drive device may be housed by and/or engaged with the housing or
may be an independent assembly. Preferably, the drive device of instant invention
comprises a drive sleeve. More preferably, the drive device of embodiments of the

present invention comprises a drive sleeve, a clutch means and a button means.

The term “drive sleeve” according to embodiments of the present invention shall
preferably mean any component for directly or indirectly driving the piston rod in a
distal direction for medication delivery, most preferably for driving the piston rod
directly. According to a preferred embodiment of the present invention, the drive sleeve
is an essentially tubular component of essentially circular cross-section. ih a preferred
embodiment the drive sleeve is engaged with the piston rod. Preferably the drive
sleeve comprises an internal thread for engaging an external thread of the piston rod.

The drive sleeve is



15 when a maximum dose has been set (e.g. 80 international units of insulin). A dose dial grip 46 is
disposed about an outer surface of the proximal end of the dose dial sleeve 27. An outer diameter of
the dose dial grip 46 preferably corresponds to the outer diameter of the housing 3. The dose dial grip
46 is secured to the dose dial 20 sleeve 27 to prevegt movement therebetween. The dose dial grip 46
is provided with central opening 47. An annular recess 48, located in the proximal end of the dose dial

grip 46, %@l&lsp?é%ezgﬂ%%%@m £6UDIBYEOR 4B 43 RriaYisledal, thRy B QrismarBind f hermadication

delivery device 1. In the 25 illustrated embodiment of instant invention, the button 49 is of generally 'T
section, Wi##ASstem 50. The button 49 is preferably free to rotate with respect to the housing 3.
Preferably the button 49 contains a washer (not shown) made of a friction reducing material (e.g. a
friction modified polymer material) in order to reduce the friction between the button and dose dial grip

46 durind BBdereiipsking Raesphiars e Caringotp sahosinasitn a¢ throbrasant weRiPBtahg 47 in the
dose diahgtiad®RnadareH hmisssianeiRyeilte exgasiendadBRidbarlivasigane 48sdhe stem

50 of the button 49 is retained for limited axial movement in the drive sleeve 19 and the clutch WO

2009/138 HHISCTREIRI O/ RS Ph e PRceiFESINg S YRS AINIIAR §areRE BRHgd BM®Nn 49 is
generallyieifqiariakit Saderendsiama asriphesyLitbeheat Bl Thaskinks imgdapted to be

seated in the annular recess 48 of the dose dial grip 46. 5 An internal surface at the distal end of the

dose diaMiB&/Lokingfpaturs alitschpiis aeliélrBiardishelany iRamPameabinie ¥R idiment,
the helicglfsgad dlithedassdislezlagve e hdupryided Mermintaeabsridasesql the Bueasied insert

53. The insert 53 is retained within the dose dial sleeve 27 by means of an end cap 54 secured to the

distal en@bPHBLBSY erhieRAdSt MtAAeRPRAR BASYQRINWASHAIRIGRHIRT AT and axial
movemeniie iesprRet vertieogr diRlisineeni fre harhelieal atiorym Ehiieadhef Hheedang limiting
member 28 is engaged with the threaded insert 53 of the dose dial sleeve 27. )
position in which it engages the locking member. In this activated state the locking
member indirectly or preferably directly locks the dose setting member with the
housing, thereby preventing a dose increasing movement (preferably a dose
increasing rotation) of the dose setting member with respect to the housing. Preferably
the locking member is a component (e.g. a finger or hook) which is rotatable about an
axis from the first deactivated state into the second activated state and vice versa.
Alternatively the locking member can e.g. be a component integral of, engaged with or
connected to the dose setting member (or an insert of the dose setting member) which
has at least one tooth, preferably a plurality of teeth, and which can be engaged by a
locking feature of the housing (preferably a ring having at least one tooth or tooth-
shaped recess, preferably a plurality of teeth) which is axially moveable from a first
position (deactivated state) into a second position (activated state) with respect to the

dose setting member and vice versa.

The term “locking feature” according to embodiments of the present invention shall
preferably mean any component(s) integral of, engaged with or connected to the
housing which is prevented from moving in a dose increasing direction with respect to
the housing and which can be engaged by a locking member which is integral of,
engaged with or connected fo the dose setting member (or an insert of the dose setting
member), thereby preventing a dose increasing movement (preferably a dose
increasing rotation) of the dose setting member with respect to the housing. Preferably

the locking feature is at least one



The medication delivery device 1 further comprises nut means 11 which is a reset 15 element and
which has a series of face teeth 12 on a distal surface and a threaded circular opening 13. The first
thread 15 of the piston rod 17 extends through and is threadedly engaged with the threaded circular
opening 13 of the nut means 11. The nut means 11 is prevented from axial movement in the distal
and/or proximal direction with respect to the housind#3, e.g. in the proximal direction by means of a
web 57 20 within the housing 3. The web 57 can be a separate component or can be formed as part of
the housing 3. In the devices shown in figures 1a to 1c the nut means 11 is in an operational state in
which themm,mieangmbmpeseﬁeatdfubﬁb,ntnmﬂ’aﬂmrihﬁiﬂkmpébetmm aodsir @ Hyerheasnsia locking
means 9 an therefore ve roxi the piston rod 17 during dose setting and dose
delivery. IEIR thnn?fus‘t'ra 8% o§ )réngg?l%) Ftrhe meglca on delivery device 1 is fgrther prowdgd with a
locking means 9. The Iocklng means 9 is secured against rotational movement with respect to the

housing .’f‘.RbL{t the.l ckln&; e %ﬁl%%l[sﬂf‘r %g.)r I@&gﬂ@({g m% tgﬁﬁ%zg%ggﬁge housing 3

when the ousmg |s engage sengage e cartrl locking means
9 is provideentiom maklmaf&alﬁacmwah a ﬁékesaﬁrtdbeet@ém w f@ﬁéh@@@ﬁ}@@ shisgheb/grefve? of the

nut meags 34, ARG, WO.P00813 321 ARG UER2A05/S0Z80R HEAA o fam of a sping,

IS prowde(f € een Re proximal tface o0 Ing means 9 and a web 57 In the housing. In the
shown edibeinetseicecoating tfiepsestialiy ttaheutarwidgeussrier punded section designed

to allow continuous free rotational and axial movement between components.
Optionally, a thread may be further designed to prevent rotational or axial movement of

certain components in one direction by being non-overhaulabie.

The term “lead” according to embodiments of the present invention shall preferably
mean the axial distance a nut would advance in one complete revolution; preferably
“lead” shall mean the axial distance through which a component having a helical
thread, i.e. dose dial sleeve, drive sleeve, piston rod, efc., of the dosing mechanism
travels during one rotation. Therefore the lead is a function of the pitch of the thread of

the relevant component.

The term “pitch” according to embodiments of the present invention shall preferably
mean the distance between consecutive contours on a helical thread, measured

parallel to the axis of the helical thread.

One embodiment of the present invention provides a medication delivery device
according to instant invention for dispensing a medicinal product preferably for
dispensing a pharmaceutical formulation (e.g. solution, suspension etc.) comprising an
active compound selected from the group consisting of insulin, growth hormone, low

molecular weight heparin, their analogues and their derivatives.

The medication delivery device according to embodiments of the present invention can
be a pen-type device and/or an injector-type device. The medication delivery device

can comprise a needle or be a needle-free device.



5 (medication receptacle) comprises actuation means with ramps, the inclined surfaces of the ramps
interacting with inclined surfaces of the locking means 9 when the cartridge holder 2 is being
connected with the housing 3. By this interaction the locking means 9 is moved into engagement with
the nut means 11. The actuation means thereby brings the nut means 11 in the operational state. 10
Accordingly, when the cartridge holder 2 (medicati@®receptacle) is engaged with the distal end of the
housing 3 the reset element 11 is in the operational state and when the cartridge holder 2 (medication
receptacle) is disengaged from the distal end of the housing 3 the reset element 11 is in a resetting
state 15 Entbedipesatoohtistgicetentésecrdiom dnttharissfecy énte dietmdathtivmwigcedpa arto the

housing 3, the piston.ra ' f t ! Vi | >§'!ﬁn@F irectiqr in the resetting
state the%%%%?%i%%ﬂ%@%ﬁ%%%@éer tg%g @%%%S@%t%%ﬁé %ousw?ggégt %%%ﬁﬂcdar{}[é?n delivery
device beimpodsetiakie Dyisotathgdireiisteblycub iprises disestamabrstvisindieedasa bmitingving the

piston rod 17 in the proximal direction. rafi f wdicat] ' ce li d

i the 1S e e e S R 3 s cia g 46,
thereby rotating the dose dial sleeve 27. During dose dialling the clutch 24 is engaged with the dose
dial sleevg 27 vi 2th the ' el . A gaged
with the r%?é’t?ﬁ%'%%%% %?ﬁ%’é%jé"vee%%aéﬁ?éec%%% @Rgﬁénd e Es?rl'elﬁ’eZ\?Alé %@%%Hv%%ﬁg%ﬁe il
sleeve 2@ddcaumofding splimes efritgagemeatroeniookdoarcsling ehts 30driteeslisation gelinany
2009/132778 22009 ' tacti t j ialled i
provideddb%/\l{%é éﬁ%?ﬁzpp%é%%%% %ﬁ%ﬁ@ﬁ%ﬁﬁ@%ﬁ@ﬁfﬁ ;?rfg\%gjgg E)‘f/ t %asga{ I<’jtle(;thISZQ of the
clutch 24cglivintpevénerdiseansigtoBa phaﬁgwemmimfe_mtmmg(mg.rat&m@ida_m@i@@ﬁmtib@the
clutch 24aV\ngJt?<§r‘?,e§ ts@sg]eeng%%sﬁg.f’cgﬂﬂﬂgigﬁ %%@H\'f@ CH?GF‘QHW@ ?é?é%taé ffom the group

consisting of insulin, growth hormone, low molecular weight heparin, their analogues,

and their derivatives.

Without any limitation, the present invention will be explained in greater detail below

with reference fo the drawings in which:

- figures 1a to 1c show a cross-sectional view of one embodiment of a medication

delivery device according to the invention in three different states;

. figures 1d and 1e show the medication delivery device according to figures 1a to
1¢ in a state in which the dose limiting member and the piston rod interact in

order to prevent the setting of a higher dose.

" figures 2a and 2b show schematically a cut-out of a medication delivery device

according to the present invention comprising at least one locking member.

s figure 3 shows a cut-out of cross-section of another embodiment of & medication

delivery device according to the present invention comprising a locking member.

Referring first to Figures 1a to 1c, there is shown a medication delivery device in

accordance with the present invention in three different positions.



5 pushed axially towards the proximal end of the device by the biasing means 26, thus ensuring that
the saw teeth 29 and 33 of clutch plate 25 and clutch 24 maintain contact. As the clutch plate 25 is
secured against rotation by spline features on the interior surface of the dose limiting member 28,

which is secyre &gﬁi{ﬁl}srotation with respect to the housing, the clutch %ﬁg@@i}% /5@@{&% to the clutch

plate 25 during dose setting. 10 Due to the profile of the saw teeth 29 an , preterably triangular, the
saw teeth 29 of the clutch 24 are able to glide over%e saw teeth 33 of the clutch plate 25 as the clutch
24 rotates. Preferably, the ratio of the angular spacing of the saw teeth 29 of the clutch 24 and the saw
teeth 33 of the clutch plate 25 is such that each tooth pitch corresponds to a conventional unit dose, or

the like. g i THediesroiakaleyacrds Vound auolbahagaingddraaianel dpympent and axial

movement In the proximal direction) when a dose to be dispehsed is increased because of its

engagemeReyaRY(ihsBretesebly the housing 3 Sitraserpdadse disis enechdR AWYBIS . of the dose

dial sleeve g auhthanniainakiperd RitrokthiadsvarkPstaenedl favadisisgnmadended s allows the
dose dial sleeve 27 to extend from the housiqg"?, and the drive slee}eﬁ}Q to climb alon theﬁecond
h 8 i B

thread 16 ¢f ISV ETIRREGHESIHENLANERAS A 10 sE3GINg /Ut FIAHSH 21t and axial
moversentdh ttieegaintridiapa hdickst vt ip redped todtoé the usirtg dBiehd ideih? espestide dheitbiston rod

17). 25 At e gl ALIRRAANA FPB (00l SN O S5 L loRe 2Tio5aRRTRIAN @ sor

feature 56 provi e Insert 4 ng 3'to preven r movement. During dose setting
rotation of #fe piston rod 17 is prevented due to the opposing directions of the first and second threads
15, 16 on the piston rod 17, the first 30 thread 15 being engaged with the nut means 11 and the

second thread 16 being engaged with the drjve sleeve 19.
A cartridge ﬁileg v%th medication from whic% a number of doses of the medication

10  may be dispensed is provided in the cartridge holder 2. A piston 7 is retained in the

cartridge 6.

A removable cap (not shown) can be releasably retained over the distal end of the
cartridge holder 2. Preferably the cap comprises a clip which is snapped onto the cap.

15  The cap can also be lacquered.

The distal end of the cartridge holder 2 is provided with suitable engaging means 8,

such as a helical thread, bayonet or the like, for engagement with a suitable needle

assembly (not shown) to enable medicament to be dispensed from the cartridge 6 and
20  injected.

The medication delivery device 1 according to figures 1a to 1e comprises a dosing
mechanism which includes a piston rod 17 which is moveable in the distal direction for
medication delivery. The piston rod 17 is of generally circular cross-section. A pressure

25 foot 18 is located at the distal end of the piston rod 17. The pressure foot 18 is
preferably made of two separate parts which are snapped together around a distal end
portion of the piston rod 17. The pressure foot 18 is disposed to abut the proximal face
of the piston 7 within the cartridge 6. The piston rod 17 is moveable in a distal direction -
by means of a drive device, thereby pushing the piston 7 to move axially within the

30 cartridge 6 in the distal direction for medication delivery. A first thread 15 is formed at
the distal end of the piston rod 17 (first threaded section 15). A second thread 16 is
formed at the proximal end of the piston rod 17 (second threaded section 16). The first



WO 2009/132778PCT/EP2009/002808 33 The dose limiting member 28 which is prevented from
rotating with respect to the housing 3, preferably by means of spline features (not shown), moves
axially towards the proximal end of the housing 3 when the dose dial sleeve 27 rotates and moves in

the proximal disegHonsueing dose setting. When a dose is set that can maximally,he.o dispensed from
the cartridge 6, the radially extending flange 34 abuts a radial stop element 60 (protrusion 58) formed

on the piston rod 17, preventing the dose limiting ber 28 from further proximal axial movement
and both the dose dial sleeve 27 and the drive sleeve 19 from rotating further in the direction for
setting a larger dose. This dose limiting mechanism will be explained in further detail below with

respect to figuraskld afd Ie. ARG 8-4SRS mdaﬁb%@}%y%@pw@w@@@wsﬁs@ﬁ@% tpe

medication‘ggﬁ'very device allows the dosage to be dialed down without dispense of medicinal product
from the cARGIHER ANCHREABEAIRAG b3 oS BRI R ORI TROBLASEEEAH 8018 Bfuses the
system to gghigtseMersaqdhe dose dial sleeve 27, the clutch 24 and the drive sleeve 19 rotate together
in the reverse direction. The reverse rotation of the clutch 24 causes the saw teeth 29 and 33 of the
clutch 24 and the clutch plate 25 to ride over one another to create the clicks corresponding to dialled
dose reduditend fre tteaicly thenpasetetri2d® sinehd31&re/kichlsdesdd dbautibepabonfepdritial extent of

20 each s oQth.C i lqur- icat [ fceina
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figure la inendtwithia WHiahv-eatendingdiBean 38t Arhelisperopyesitugad) 2k eaxtesisisie pettitnally from
the 25 hougigna: Wikardhs gresinad dese bas bers siabed, theases vRydsBteisRRNSE #is dose by

depressing the button 49. This displaces the clutch 24 axially.towards ttl distal end of the device with
respect to W%@Q&%ﬁ?ﬁé@%@%ﬁﬁgfﬁ%ﬁ%ﬁ ﬂiﬁftﬁ@aﬁ\’@n‘r’%ﬁ% (r?%)m the dose dial sleeve 27.
Howener, the clutch 24 remains keyed in rotation to the drive sleeve 19. Therefore the decoupling of

the cluteh AL iRliz DAGRPURIAALIBR 2883 AAbRIRRY SAASBIINRA bR PR e dose dia

sleeve 27 and associated
sleeve 19. The extension 22B has reduced inner and outer diameters in comparison to

the remainder of the drive sleeve 19. A proximal end of the extension 22B is provided
with a radially outwardly directed flange 23.

15
A clutch 24 is disposed about the drive sleeve 19, between the drive sleeve 19 and a
dose limiting member 28 (described below). The clutch 24 is located adjacent the
proximal end of the drive sleeve 19. The clutch 24 is generally cylindrical and is
provided at the distal end with a series of circumferentially directed saw teeth 28. Each

20  saw tooth comprises a longitudinally directed surface and an inclined surface. Towards
the proximal end of the clutch 24 there is located a radially inwardly directed flange 30.
The flange 30 of the clutch 24 is disposed between the shoulder 22A of the drive
sleeve 19 and the radially outwardly directed flange 23 of the extension 22B. The
proximal end of the clutch 24 is provided with a plurality of saw teeth 31. The clutch 24

25 is keyed io the drive sleeve 19 by way of splines (not shown) to prevent rotation
between the clutch 24 and the drive sleeve 19. The clutch 24 is provided with a
plurality of flexible arms 32 (not shown) that engage a plurality of splines on an interior
surface of a dose dial sleeve 27 (described below).

30  Aclutch plate 25 and a biasing means 26 are located between the distal end of the
clutch 24 and the proximal face of the radially extending flange 20 of the drive sleeve
19. In the illustrated embodiment, the biasing means 26 is a spring. The proximal face



WO 2009/132778PCT/EP2009/002808 34 dose dial grip 46 are free to rotate, guided by the helical rib
42 of the insert 43 located in the helical groove 41 of the dose dial sleeve 27. During dose delivery the
dose dial sleeve 27 is wound back into the housing 3 in the distal direction. Audible and tactile
feedback or the dose d|s7$ensed is provided by the flexible arms of the cluich 24 and 5 the internal

splines of the 088 43l Seeve 27 because of the rotational movement of the dose diat Sleeve 27 with

respect to the clutch 24. The pressure of the user on the button 49 further results in an axial movement
of the clutch 24 in the distal direction without rotation"with respect to the housing 3. The axial 10
movement of the clutch 24 moves the clutch plate 25 distally against the force of the biasing means 26

unti the cluich DRSS Ahuts s shouleL e ddve slaae 19 and 16 Pliichi2d ang duigh plate 25

are engage suc ative rotation between the cluteh ate is prevented,
thus preved@nd Reteltiéah ¢late 2hutchezy raﬁcamtuvéa:neewtbgwm%gpm t@‘ﬁﬁé‘ﬁ&ﬁ hg 3 during

dose de"V%%{w/%éemesé%legramﬁep?a%é%nm@QMm lese,imiting mesphcs 4Rdq eravet rotation of

the clutch plate 25 with respect to the housing 3, the clutch plate 25, the clutch 24 and the drive sleeve
19 travel td@@tﬁ@?%@t’alﬂ}’ﬂﬂgd’@%ﬁ?&ﬁfb(dﬂ?@rmgl b&lYiment of the clutch 24 causes the drive

sleevesl9 to move axially in the 20distal direction. The dlstal longitudinal axial movement of the drive
sleeve 19 ﬁ r causes %(F% ap rtﬂf g_he internal, thread f the dnr1 g s%?evg a{ngll th te second
thread 16 of thé %?s?gnmr% 9 euplst%nCPgapf‘??ﬁrst t%rea ec'lngen}?on 755 to Tolate and thus to wind
through thétepsating 18 anderenitmedinmian whmbwéaﬁaﬂm@mﬁumme cartadgs6o. 25
Once the dialied dpfsiBaseRE dbRanARfgtiRARRS SiplsSIRgYe:ed SbBIRYREIES B aldyktqgr rotation

by a plurality of rotational stop features (not shown) extending from the dose dial grip 46 engaging with

stop featurB8BssoRRdrHis HeaHed® @Q%mﬁé“i’ﬁﬁlgiﬁbs?‘?ﬁ‘%ﬁg iik&4es8 dmitioaimembeneotational
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features (ndt shgaﬁ'ﬁc aec%?}]essm ndmg s?op SN St a3 member

radially extending flange 34 is provided designed to engage with spline features (not
shown) on an interior surface of the housing 3. In the illustrated embodiment, the
external surface of the dose limiting member 28 is provided with a helical groove

15  {thread) that extends the full length of the dose limiting member 28. The helical groove
(thread) is engaged with a threaded insert 53 of the dose dial sleeve 27. An interior
surface of the dose limiting member 28 is provided with a number of spline features
(not shown). The clutch piate 25 is engaged with these spline features and thereby
secured against rotation with respect to the housing 3

20
A dose dial sleeve 27 is provided between the clutch 24 and the housing 3. A helical
groove (thread) 41 is provided about an outer surface of the dose dial sleeve 27. The
housing 3 may be provided with a helical rib (thread) 42, adapted to be seated in the
helical groove (thread) 41 of the dose dial sleeve 27. In the illustrated embodiment, the

25 helical rib (thread) 42 is formed on an interior surface of an insert 43 of the housing 3.
The threaded insert 43 is secured against rotation and axial movement with respect to
the housing 3.The helical rib 42 extends for a single sweep of the inner surface of the
insert 43. A proximal end of the dose dial sleeve 27 is provided with an inwardly
directed flange in the form of a number of radially extending members 45.

30
The housing 3 is further provided with a window 40 (not shown) through which a part of
the outer surface of the dose dial sleeve 27 may be seen. A visual indication of the



WO 2009/132778PCT/EP2009/002808 35 The rotational movement of the dose dial sleeve 27 during
dose delivery causes the dose limiting member 28 to move axially in a distal direction back to its initial
postion within the housing 3. 5 Figure Ic shows the medication delivery device according to figures la

and Ib after q‘%o e.# dJ;) en dispensed. The piston rod 17 and the piston 7.in tﬂ  cartridge 6 have
been advance %’QL gg is%al direction. The dose dial sleeve 27 and the dggéf}#%l ?ﬁg’%r%%%ber 28 are in

their original position with respect to the housing 3. .10 When the final dose has been dispensed, the
spent cartridge 6 may be removed and disposed of~To remove the cartridge 6, the cartridge holder 2
is disengaged from the housing 3 by disengaging the first and second engagement means 5, 4. Once

the cartridgg_ho IS, disef ol ' t tr] . emoved from
the cartridggoﬁ%ﬁgﬁ %g?%%%{w%\%gggré%g?g%gcéaﬁr)ltﬁéﬁ%@%ﬁ%ﬁéﬁ%é}gyg%glggg%%?féusing the
medicationTdélivéngare die saniameniy s headows mysna) indigaticsnafdha dqsegirremitirdialesinitial
position. Ag,|pRg,A%HE PHE WAL ChisHB hagRerianatd RiaiswdsPepdnRldnRRMent of the

piston rod 17 is prevented. Therefore the nut means 11 has to be brought into the resetting state, in

which it is fIGAERPTAIShadoRecr iy HRIRIB RGPy ed Y ANRIASBMBNTYIRAPBE moved in the

proxingl dirgetirabRaHisengegernentinédneitesttidgedaotdn paifimer tiMoBopeiRgablatises the locking
means 9, un.dgr th%orce %f tpe b.iasirrp ans 14 to?isgn age fram the nut means 1£L. The locking
win alrt of an ins, Wi IS made

means 9 then Joes hot preven rotaﬁonog} Re ?\H??n Ans 1 anymorei.)yr Enut Means 11 is thus not in

the operatitjettntmadidingratiereim arsseebontiiil stdask Tolyrakowdrthendstameatison Wit eotate freely
and therefqrg e RISIULIAAEH TRPRWPLRGFNRISKIYRBANS MOXGRIYREYOBy means of an

adhesive tape.

10
The threaded insert 43 of the housing 3 is provided with a series of radial stop features
55, 56 (not shown). A distal end of the dose dial sleeve 27 is provided with a plurality
of stop features 44 (not shown) which abut the stop features 56 of the insert 43 to
prevent the dose dial sleeve 27 from being wound out of the housing 3 any further

15  when a maximum dose has been set (e.g. 80 international units of insulin).

A dose dial grip 46 is disposed about an outer surface of the proximal end of the dose
dial sleeve 27. An outer diameter of the dose dial grip 46 preferably corresponds to the
outer diameter of the housing 3. The dose dial grip 46 is secured to the dose dial

20 sleeve 27 to prevent movement therebetween. The dose dial grip 46 is provided with
central opening 47. An annular recess 48, located in the proximal end of the dose dial

grip 46, extends around the opening 47.

A button 49 is provided at the proximal end of the medication delivery device 1. In the

25  illustrated embodiment of instant invention, the button 48 is of generally ‘T’ section,
with a stem 50. The button 49 is preferably free to rotate with respect to the housing 3.
Preferably the bution 49 contains a washer (not shown) made of a friction reducing
material (e.g. a friction modified polymer material) in order to reduce the friction
between the button and dose dial grip 46 during dose delivery. The stem 50 of the

30 button 49 extends through the central opening 47 in the dose dial grip 46 and through
the inner diameter of the extension 22B of the drive sleeve 19. The stem 50 of the
button 49 is retained for limited axial movement in the drive sleeve 19 and the clutch



WO 2009/132778PCT/EP2009/002808 36 In order to attach the cartridge holder 2 containing the new
cartridge 6 on the housing 3, the piston rod 17 has to be moved axially in the proximal direction. This
proximal movement may be caused by the piston 7 of the cartridge 6 abutting the end of the piston rod
17 and being moyv. jmally with respect to the housing 3 when the 5 Ezg r 2 with the
cartridge 6 igvr%o%/oeg( 1tBoEv?Z':lérds the housing 3 by the user. The pushing baciﬁ%[#t e%@%%}%rod 17 by
means of the piston 7 of the new cartridge 6 which igo;aushed against the pressure foot 18 of the piston
rod 17 has the advantage, that the pressure foot 180f the piston rod 17 already abuts the piston 7 of
the cartridge 6 when the device is reset. Therefore, the priming movement of the piston rod 17 (to 10

remove alr 5P siiRs A RodrRnasiEal 3¢ rd emal metloptian Ay fRRMIIng thus be

kept to a minimum. Alternatively the user may push the piston ro e proximal direction e.g. by

means of askifyEr slependn Baach prarkeH@idsogad Dhithhestiage & rrigriabishtyeaesthe nut

means 11 (whiehdaritraadedss rosasd waktkthrpigienaod 17) is free to rotate with respect to the
housing 3 in the resetting 15state the piston rod 17 is free to rotate and translate proximally until the

locking means 9 and the nut means 11 engage. The dose limiting member 28 does not affect the
resettiig ofAhdrpistan sadaké at FHaudishe dodinfthvedtsnitinl sibthe 28 dicgtion plelicery dithiae 1

53 ofAhe skt e iy viioe L
Fioure I o L e e e

state in whidigltBleensse fiiniryWrtieandtgidahsupiaterofdberthrpsded inpest §8r tdespsetdent the

setting of ag¥ghesdpngy Wikdoredbelingnaeben2isHesignadiocayishpoyementing mwximal
direction with respect to the piston rod 17 during setting of a higher dos; and for axjal movement in the
éu’ﬁr@'

distal direcfistabgtrithGiAene YrRisiesya 47 dsap (f’é‘li\%e?ﬁ.c'é@ REYOELLRREARHRERIber 28 is
allowed to mneyexdxi aig\andeist pric easpddt donthietdtisn dthsiesye ertoTthe Hedicalngdahwvié is splined to the

housing 3 a(ﬂ%’é%é?%ﬁ% ng\éq%?tﬂlg member 28 is engaged with the threaded insert 53 of the

dose dial sleeve 27.

The medication delivery device 1 further comprises nut means 11 which is a reset

Y
[ %24

elemeant and which has a series of face teeth 12 on a distal surface and a threaded

circular opening 13. The first thread 15 of the piston rod 17 extends through and is

threadedly engaged with the threaded circular opening 13 of the nut means 11. The

nut means 11 is prevented from axial movement in the distai and/or proximal direction

with respect to the housing 3, e.g. in the proximal direction by means of a web 57

20  within the housing 3. The web 57 can be a separate component or can be formed as
part of the housing 3. In the devices shown in figures 1ato 1c the nut means 11 is in’
an operational state in which the nut means 11 is prevented from rotation with respect
to the housing 3 by means of a locking means 9 and therefore prevents proximal
movement of the piston rod 17 during dose setting and dose delivery.

25
In the illustrated embodiment, the medication delivery device 1 is further provided with
a locking means 9. The locking means 9 is secured against rotational movement with
respect to the housing 3, but the locking means 9 is free for limited axial movement
with respect to the housing 3 when the housing 3 is engaged with or disengaged from

30 the cartridge holder 2. The locking means 9 is provided on a proximal surface with a

series of face teeth 10 for engaging the face teeth 12 of the nut means 11. A biasing



WO 2009/132778PCT/EP2009/002808 37 from rotation with respect to the housing 3. The piston rod
17 rotates during dose delivery with respect to the housing 3 and with respect to the dose limiting
member 28. The dose limiting member 28 comprises a first stop element 35 and the piston rod 17 5

comprises a second sto7p element 36, the first and second stop elements_35, 36 sto u@éﬂg an axial

movement of“(ﬁez%"siézlﬁiting member 28 in the proximal direction with r%%%gg%‘{%()’t € piston rod 17

when the first and second stop elements 35, 36 catch, thereby limiting a movement of the dose dial
sleeve 27 for increasing a set dose of medication tbe delivered, The dose limiting member 28 is
provided to stop a dose 10 increasing movement of the dose dial sleeve 27 when the axial movement

of the dose limiting member 28 is stopped. Th imitin b n gée iston r 7 only
teract i S G O S ST o e R ShE o R A MR L O
member 28r@adstasidterweit ST vdbindhintiadsindirectly 5 during the normal use (dose selling and
dose delivery) of the medication delivery device as long as the amount of medication within the

cartridge 6 is sufficient. They are just moved along one another during dose setting. Only when the

user attemfidhe SaPUNBERAHiIRANRASSALINg ISR AigdiCis CRItT et BdHRige 6, the first
and segongrstei-atRineatestacts) ebinpritescalbmisiignmerahe wiid andibetinéstioclined dusfagsespectively,

catch (e.g. engage or abuyt), resulting in a.direct interaction of,the.dose limiti ember 28 and the
piston rod fﬁ&%%?’f%ﬁ%#&%‘%f&%g b‘ﬁr‘{‘@gﬁi‘s %'r?%sds Y75Ra ¢ SPert‘h ogs?é:%rr’r]ﬁtmg arﬁ%r%%\ﬁefg?%%ly in this one
case of thecddsiddesmbinrimtanghedrettechwiiitbaboasingd, Bathihdntciaalion Heifmekagion

between t*\%é’éﬁ?&@ﬁ%éﬁﬁﬂl@%?n%ﬁg%}ﬂéﬁﬁﬁiﬁt%fm HedhEng reagtieg.ofidhe-dayce (i-e. moving

back the piston rod 2517 to its initial position when inserti%g a new cartridge 6 into the device).
Therefore, {rIeRISETRARIHE REIRGSe 1] JadhR PRREFERR Y SIARIer the resetting of the medication
deliveny device.

Accordingly, when the cartridge holder 2 (medication receptacle) is engaged with the
distal end of the housing 3 the reset element 11 is in the operational state and when
the cartridge holder 2 (medication receptacle) is disengaged from the distal end of the
housing 3 the reset element 11 is in a resetting state

15
In the operational state the reset element 11 is prevented from rotation with respect to
the housing 3, the piston rod 17 being prevented from moving in a proximal direction,
and in the resetting state the reset element 11 is allowed to rotate with respect to the
housing 3, the medication delivery device being resettable by rotating the piston rod 17

20  in a second rotational direction and moving the piston rod 17 in the proximal direction.

Operation of the medication delivery device 1 in accordance with the present invention

will now be described.

25 Todial a dose a user rotates the dose dial grip 46, thereby rotating the dese dial
sleeve 27. During dose dialling the clutch 24 is engaged with the dose dial sleeve 27
via the saw teeth 31 at the proximal end of the clutch 24. As the clutch 24 is engaged
with the rotating dose dial sleeve 27, the cluich 24 and the drive sleeve 19 rotate with
the dose dial sleeve 27 because of the splined engagement of the clutch 24 and the

30 drive sleeve 19.



The dose dial sleeve 27 is threadedly engaged with the housing 3 and therefore 30 rotates and moves
proximally with respect to the housing 3 during setting of a higher dose, rotates and moves distally with
respect to the housing 3 during reducing of a set dose and rotates and moves distally with respect to
the housing 3 during dose delivery. WO 2009/132778PCT/EP2009/002 e limitin
member 28 i)svgc}rq?wgg}:stzeﬁswith the dose dial sleeve 27 via the threaded ir%s%e%@é&&?%%ggsose dialgsleeve
27. The dose limiting member 28 comprises an essgntially tubular sleeve which is threadedly engaged
with the insert 53 of the 5 dose dial sleeve 27. The thireaded insert 53 is secured against axial
movement with respect to the dose dial sleeve 27 by means of an end cap 54 secured to the distal end

of the dosex bR &Ll NEARY 52 e/ SECarpgaal RN RiRtANAl A iR LY SNt with

respect 10‘%J 0 Sleeve e thread gagemen imiting member 28 with

the insert 33dtoetsbisplidé didvyfepsvrch sy iglesebitiivhepmdastie 22 @lthe ghet¢ivdding 3 which
allows Onlsqﬁéii BRvemeahef hafosefimiina RIS HIRer 28 with§ereestdadha hryding s bave the

effect thatthe dose limiting member 28 is moved in the proximal direction (wjthout 5ro#ation) with
respect to the AlRIRS 3R dRRRAGESIBE MBURR DRSNS 2955 ARl RS doE St RIALR 4RdSset dose of
medicgtionpigshedgxidivedimidergrspaanthl end of the device by the biasing means 26, thus

ensuring that the saw teeth 29 and 33 of clutch plate 25 and clutch 24 maintain contact.
As the clutch plate 25 is secured against rotation by spline features on the interior
surface of the dose limiting member 28, which is secured against rotation with respect
to the housing, the clutch 24 rotates relative to the clutch plate 25 during dose setting.

10 Due to the profile of the saw teeth 28 and 33, preferably triangular, the saw teeth 29 of
the clutch 24 are able to glide over the saw teeth 33 of the clutch plate 25 as the clutch
24 rotates. Preferably, the ratio of the anguiar spacing of the saw teeth 29 of the clufch
24 and the saw teeth 33 of the clutch plate 25 is such that each tooth pitch

corresponds to a conventional unit dose, or the like.

ek
W

The dose dial sleeve 27 is wound out of the housing 3 (rotational movement and axial
movement in the proximal direction) when a dose to be dispensed is increased
because of its engagement with (insert 43 of) the housing 3 via the threads 41, 42. The
helical groove 41 of the dose dial sleeve 27 and the internal thread 21 of the drive

20 sleeve 19 have the same lead. This allows the dose dial sleeve 27 to extend from the
housing 3 and the drive sleeve 19 to climb along the second thread 16 of the piston
rod 17 in the proximal direction at the same rate (rotational movement and axial
movement in the proximal direction with respect to the housing 3 and with respect to
the piston rod 17).

25
At the limit of travel, a radial stop {not shown) on the dose dial sleeve 27 engages with
a stop feature 56 provided on the insert 43 of the housing 3 to prevent further
movement. During dose setting rotation of the piston rod 17 is prevented due to the
opposing directions of the first and second threads 15, 16 on the piston rod 17, the first

30 thread 15 being engaged with the nut means 11 and the second thread 16 being
engaged with the drive sleeve 18.



that the dose limiting member 28 is moved in the distal direction (without rotation) with respect to the
housing during medication delivery. 20 The dose limiting member 28 (and its first stop element 35)
therefore preferably changes its position with respect to the piston rod 17 (and its second stop element

36) during Se&@%@{ﬁ:«}gﬁ§e and keeps its relative position during the dis%%%}%ﬁ% e%e. The lead of

the thread between ose dial sleeve 27 and the housing 3 is greater ad of the thread
between the insert 53 and the dose limiting membeg 28. Therefore the distance which the dose dial
sleeve 27 travels (during the setting of a dose and during the dispensing of a dose) is greater than the
distance which the dose limiting member 28 travels at the same time. The maximum distance which

distance hic 281 same time. The m nce v
distance of e B A e B B e

! ; r&/‘ relates'to the remaining amount
of medicatidpugseiBpipLRRVhMeRMetRifsTeakEptaciet dhewThdaRvaSo ey adsice. WO

2009/1327#@PLLrRA QY QP RROBRR TGS Urh | Rul e B ambaE AR COMBIRES aRd el flange 37
which surrounds an o enin% 38, wherein thegiston %17 ea’&ends throvb%Ft the openingéyBS and
o

wherein the RRINAME (e LR SRR SRS I Son MFEHReTR s TRt At AR AR 8 of the 5
internas flanisp 8r3eAsremghascingrificgt Stapectadialiy Shetudingitngichdtlab s cpratistbgta@lement 36 of

the pist 1 ive. axial t j ' f the fl
37y and e B ) YR e Bt 0 1 SR BT e dose
limiting memeees 280rprefudbendradpalaxiinesamansend bh S. Warshdiskelagyeatfiandirom the
piston rod e i exiabrasidonat toenratiuai rBra e aistonraddindsingdaiaisbiore total

amount of medicament to be dispensed. It is designed such that it catches the internal flange 37 of the
Cose It APASHIOE RIATATE SUh 3P PR e S B AR B

medidationiepaiairted in the cartridge 6,

Should a user inadvertently dial beyond the desired dosage, the medication delivery
device allows the dosage to be dialed down without dispense of medicinal product
from the cartridge 6. The dose dial grip 46 is counter rotated for this purpose. This
15  causes the system to act in reverse. The dose dial sleeve 27, the clutch 24 and the
drive sleeve 19 rotate together in the reverse direction. The reverse rotation of the
clutich 24 causes the saw teeth 29 and 33 of the clutch 24 and the clutch plate 25 to
ride over one another to create the clicks corresponding to dialled dose reduction.
Preferably the saw teeth 29 and 33 are so disposed that the circumferential extent of

20 each saw tooth corresponds to a unit dose.

Figure 1a shows the medication delivery device in a state before a first dose has been

set. Figure 1b shows the medication delivery device 1 according to figure 1a in a state

in which a dose has been set. The dose dial sleeve 27 is extending proximally from the
25 housing 3.

When the desired dose has been dialled, the user may then dispense this dose by
depressing the button 49, This displaces the clutch 24 axially towards the distal end of
the device with respect to the dose dial sleeve 27, thereby decoupling the cluich 24

30 from the dose dial sleeve 27. However, the cluich 24 remains keyed in rotation to the
drive sieeve 19. Therefore the decoupling of the clutch 24 results in a decoupling of the
dose dial sleeve 27 and the drive sleeve 19 The dose dial sleeve 27 and associated



15 thereby stopping an axial movement of the dose limiting member 28 in the proximal direction with
respect to the piston rod 17. The piston rod 17 is prevented from moving proximally at all times (except
during resetting of the medication delivery device, when the cartridge holder 2 is disengaged from the

housing 3 a iston.rod 17 can be moved back into its initial positio usion 58 which
forms the s&%@%‘ﬁgﬁ%gment is the end of a thread on the piston rod 1@&%%%@@%%& 17

comprises two threaded regions 15, 16, a first thre %gd region 15 which does not influence axial
movement of the dose limiting member 28 and a sécond threaded region 16, wherein one end of the
thread in the 25 second threaded region 16 forms the second stop element 36. In this embodiment the

ti f 6 ] . h ' fj first
rend 15 SEEa A LR S e Rl et of he

piston rod thgtheliraldesveniinef therdbse dixbslgame SecBHEadese el dRgidganiagh the

opening 3§ Wl atING RS UHOK I GSR  {erRPERIB0HE (aBHIMAsb R HAGe8le WO
2009/132778PCT/EP2009/002808 40 The dose limiting member 28 is po§|r§|10ned in;é] same position

with respef@edRAERIIEMY S B AFRESEdISRIANE SR RS TRLRiYERS O B 642809n one
directign duinpihraseipneeeid thgluesdatial sdue e nibeushrettlonrdtuiibgdhmsetingnobé lower

dose and/qr during dose delivery. The dista f axial trayelling of the dose 5limiting member 28 in
one directi Rnev%ffﬁgréiéap?gé??g?%y%ahsfr?g%?#gr%%ﬁ Fxllnﬁtl%ﬁ‘%%ition to the set dose position during dose
setting and the distance of axial travelling of the dose limiting member 28 in the other direction with

;ii%i‘;&?y%*g&%@%%ﬁ% Hiessh 4B RRRIA NG lRUADRSHIPB.AMIREVERRNEIBHYRLY are

clutch 24 in the distal direction without rotation with respect to the housing 3. The axial

10 movement of the clutch 24 moves the clutch piaté 25 distally against the force of the
biasing means 26 until the clutch plate 25 abuts a shoulder on the drive sleeve 19 and
the cluich 24 and clutch plate 25 are engaged such that relative rotation between the
clutch 24 and the clutch plate 25 is prevented, thus preventing rotation of the clutch 24
and the drive sleeve 19 with respect to the housing 3 during dose delivery. As the

15 clutch plate 25 is splined to the dose limiting member 28 to prevent rotation of the
clutch plate 25 with respect to the housing 3, the clutch plate 25, the cluich 24 and the

drive sleeve 19 travel together distally but do not rotate.

The axial movement of the clutch 24 causes the drive sleeve 19 to move axially in the

20 distal direction. The distal longitudinal axial movement of the drive sleeve 19 further
causes (by means of the internal thread 21 of the drive sleeve 19 and the second
thread 16 of the piston rod 17) the piston rod 17 (first threaded section 15) to rotate
and thus to wind through the opening 13 in the nut means 11, thereby to advance the
piston 7 in the cartridge 6.

25
Once the dialled dose has been dispensed, the dose dial sleeve 27 is prevented from
further rotation by a plurality of rotational stop features (not shown) extending from the
dose dial grip 46 engaging with stop features 55 located on the insert 43 of the housing
3. In the illustrated embodiment, the rotational stop features extend axially from the

30 dose dial grip 46 and have an inclined end surface. The zero position is determined by
the abutment of one of the axially extending edges of the rotational stop features (not

shown) with a corresponding sfop 55 on the insert 43.



and the dose limiting member 28 and the piston rod 17 travel essentially the same 10distance in the
distal direction during medication delivery. Fig. Id shows the medication delivery device 1 in a state in
which a last dose has been set and in which the dose limiting member 28 prevents the setting of a
higher dose.@l%ry"g%{ngfi% Ib the dialling of this last dose has resulted in %gﬁ)ﬁlﬁ g 19 being 15
wound proximally up the piston rod 17, the dose dial sleeve 27 being wound proximally out of the
housing 3 and the dose limiting member 28 also beijpg moved in the proximal direction with respect to
the housing 3. The dose limiting member 28 therefore moves proximally with respect to the piston rod
17. The movement of the dose limiting member 28 in the axial proximal direction along the piston rod
17 during dose dialling 20 ends in the abutment of the first and second stop elements 36, 36. This
abutment of the internal flange 37 on the protrusion 58 which is formed by the distal end of the second
thread 15 oFhRdRierAldacveBRoiHBg dase i SIsRYS anh ey @Qtﬁg%‘i/%'*ﬁﬁmiﬁﬁmﬁgr 28 in the
proximal diggehonnaid theiebystens theverkeiwindingsthitiradoise disticteanciRiizopbefidhe proximal
end of the hqusing 3 and.thegefore prevents 25 the setting of a larger dose. However, in this state the
dose Iimitin‘ﬁ’ 8 ei?%'ggn still be moved in the dose decreasing direction (wound back distally into
the hofising 3) in order to decrease the set dose. A further movement of the dose dial sleeve 27 in the

dose increqainpliectisndsaiopeartiidhedes \datied memeii e exisbmRyapeREpLwhich is

stopped by butting stop elements 35, 36) bécause of the 30 threaded engagement between the

dose limitirdPaechibdicss dispansetbsEnaiRistReRAZY @ndiEREIAT enibSifrRarfidan R havs

engagementehthg.dasedipiirodremarsadwithihadbsandesdasert band the dese gialisieeve 27).
WO 2009/132778PCT/EP2009/002808 41 After this last doﬁ?hﬁf% een.deljvered, the medication
imiti

delivery deTEEREAE 85 AR&IRBUHNRRATIEAR WS Grse EMR 28 has moved back

distaliinto its initial position. The piston rod 17 has at the same time moved distally (essentially the

same S diSiRAER B fiSf 835 R L RRISENoh deslnRUaR (R Bl NI SLaMRVBR frf and

second stop elements 35, 36 have rema In their abutting state and thus still prevent an axial

movement $paaserbet TmramoyRiiBsargdae s hesmbidardalishi Wiernsprasd HemdBsncreasing

movement i i glessy drligsyma theithtemnesbiotaa:Rgagttcht frsanginoly Dicaa@ossible to set
another dose ta be dispensed when 10 tg? med'ca%)n deli e%device IS in this %d-of-content position
01%% h?pl I

as shown iS3IgiHEaE" eHARSOSAASE PR NG OUEN g s thee SREBIGRIBIFR R/ &R) BSvice 1 reset in
order 16 usecthewde\icerathe nddriciediaitenetidernew cartridge 6 can be placed in the

cartridge holder 2.

For reusing the medication delivery device 1 it has to be reset by moving the piston rod
17 proximally into its initial position. As long as the nut means 11 is in the operational
20 state, the proximal movement of the piston rod 17 is prevented. Therefore the nut
means 11 has to be brought into the resetting state, in which it is allowed to rotate with
respect to the housing 3 so that the piston rod 17 can be moved in the proximal

direction.

25  Disengagement of the cartridge holder 2 from the housing 3 causes the locking means
8, under the force of the biasing means 14, to disengage from the nut means 11. The
locking means 9 then does not prevent rotation of the nut means 11 anymore. The nut
means 11 is thus not in the operational state anymore, it is in the resetting state. This
allows the nut means 11 to rotate freely and therefore the piston rod 17 to be wound

30  back up in the proximal direction.



Figures 2a and 2b show schematically a cut-out of cross-section of one embodiment of 15 a
medication delivery device according to the present invention comprising at least one locking member.
This delivery device can e.g. be designed as shown in figures lato le.  The cut-out shows an insert

53 of a dosedighsiesye 47, a biasing means 63 and a 20 housing 3. Thq,%ge&%azg@ivery device
ber(s) 64 fo

further comprises at least one (preferably two, three or four) locking mem r locking the dose
dial sleeve 27 with the housing 3, thereby preventir}%rotation of the dose dial sleeve 27 with respect to
the housing 3 in a 25 dose increasing direction, the locking member 64 being activated e.g. when the

first stop element 35 (not shown) of the dose limiting member 28 (not shown) catches the second stop

element 3§{npgsheui-eh e RSHPRGEhUIM SERURLMINHE W BSHIaHLE & SreHBdRythe dose

dial sleeve 27 in the dose mcreasinggdirection. The catching of the two stop elements 35, 36 results in
stopping the ERFRVENH BREHE 56 Rt AriAly ehp rogmatAtesiommangiRelBAdas described
above withrieleneeee itaihscarabesinpgritsgiiown figfees lecitriggasdbuisnig mdaseilshihag member 28
stopping the dose ingreasing movement of the dgse djal sleeve, 27, Any further WO

OO TSR A IR S T R ST L S By e DEd P B B eeve 27 is
transférredcarttfigatieldsr 3neitho tiincantiddgbd Banovddioverdhdhat hensinmad ycktingiseenilber 64 into

a 00King pESNYBAURIGPIARLE AL thsleRisr Howiohe b ysinah, Zhidpging action i an

additional feature to prevent a further dose increasing movement of the dose dial 5 Sleeve 27 (the

dose dial SYEHGR BPHRNGG seipeidhs RFrsaB MRhidSPhibmBisto e d hiasehs adngHasi®ber 64).
However, ifreaul@ aleededfovidaionsiboierly featureainsdBis4puBane. piston 7 of the cartridge

6 when the device is reset. Therefore, the priming movement of the piston rod 17 {to
10 remave air from the cartridge 6) can be very small and the loss of medication due to
priming thus be kept to a minimum. Alternatively the user may push the piston rod 17
in the proximal direction e.g. by means of a finger and then attach the cartridge holder
2 with cartridge 6 to the housing 3. As the nut means 11 (which is threadedly engaged

with the piston rod 17) is free to rotate with respect to the housing 3 in the resetting

—

(93]

state the piston rod 17 is free to rotate and translate proximailly until the locking means
9 and the nut means 11 engage. The dose limiting member 28 does not affect the

resetiing of the piston rod 17.

Thus the dosing mechanism of the medication delivery device 1 according to the
20  present invention is reset into a zero {or no dose delivered) position as indicated in

Figure ta.

Figures 1d and 1e show the medication delivery device according to figures 1a to icin
a state in which the dose limiting member 28 and the piston rod 17 interact in order to
25 prevent the setting of a higher dose.

The dose limiting member 28 is designed for axial movement in a proximal direction

with respect to the piston rod 17 during setting of a higher dose and for axial

movement in the distal direction together with the piston rod 17 during dose delivery.
30  The dose limiting member 28 is allowed to move axially and is prevented from rotation

with respect to the housing 3. it is splined to the housing 3 and is thereby prevented



The medication delivery device shown in figures 2a and 2b comprises locking 10 members 64 which
are connected to the dose dial sleeve 27. The locking members 64 are separate fingers which are
each connected to the dose dial sleeve 27 via a swivel axis. The locking members 64 are held in a first
deactivated itj own in figure 2a) by the biasing means 63 as not activated.
When the Ioﬁég&n?éraﬁbg{]s 64 are activated (as shown in figure 2b) they%%gg iis%vzl%\?glled out by 15
means of a ramp feature 65, the locking members %47thereby engaging at least one locking feature 66
of the housing 3. In the embodiment shown in figurés 2a and 2b the threaded insert 53 comprises the
ramp features 65, the insert 53 being located within the dose dial sleeve 27. The dose dial sleeve 27 is

allowed to geP:AdRBHRNAL BAYRIMAD' R AL HTRIBANGHRR LRSS ERARIBH I ction 67 with

respect to the 20 insert 53 when the aind second stop elements 35, 36 abut and the user exerts a
force on thealyseyaihsiesnech oikhmbaysigidFRE MY drereririothsr dpyedimiling thembse Hal sleeve
27 with respect to the insert 53. This relative rotational movement moves the at least one locking

member 64 over the at least one ramp feature 65 of the insert 53 (which is prevented from following
the rotation B R ABHIER (HETGE AN AIPLRER & P oh P BHEb G TARAT 58 Which i

engaged wiitnthedasersbapnthettpckiagant 3heahé4ithtcxatl ssudud Btopaitmedterifadiég at least one

ocking fealys SR LLIBIRNENG o lp o emBedmanh Shoundo s on 2300 20 lagin feawres

66 of the hou are numerous splines which run ax ong the inner's ousing 3

and which witbaespaci-tedie pisiprdoskdddmnitie Bot wd seowd32ar gleoEmte 2603focatebs 43

according i@ dhepRrRsaMgAVARNAMasI NG dB i HTSSs|adodeTHaMRYRIa SHE A iadag srechanism

can be activated by other means in a_ medication delivery device than b gt%pt m?mber and a dose
€4 10 S10p a dose

; ! Y.

limiting mefMBEICaHAE HARERIYAaEIES IRRAEULRG AL EIBFE €8/ Ik _

10  increasing movement of the dose dial sleeve 27 when the axial movement of the dose
limiting member 28 is stopped. The dose limiting member 28 and the piston rod 17

only interact directly, when the first and second stop elements 35, 36 catch.

Accordingly, the dose limiting member 28 and the piston rod 17 do not interact directly

-
[#)]

during the nommal use (dose setting and dose delivery) of the medication delivery

device as long as the amount of medication within the cartridge 6 is sufficient. They are

just moved along one another during dose setting. Only when the user attempts to set

a dose which exceeds the amount of medication left in the cartridge 6, the first and

second stop elements 35, 36 of the dose limiting member 28 and the piston rod 17,

20 respectively, catch (e.q. engage or abut), resulting in a direct interaction of the dose
limiting member 28 and the piston rod 17. This inferaction of the piston rod 17 and the
dose limiting member 28 only in this one case of the “last dose situation” of the device
has the advantage, that there is also no interaction between the dose limiting member
28 and the piston rod 17 during resetting of the device (i.e. moving back the piston rod

25 17 to its initial position when inserting a new cartridge 6 into the device). Therefore, the

dose limiting member 28 does not prevent or hinder the resetting of the medication

delivery device.

The dose dial sleeve 27 is threadedly engaged with the housing 3 and therefore

30 rotates and moves proximally with respect to the housing 3 during setting of a higher
dose, rotates and moves distally with respect to the housing 3 during reducing of a set
dose and rotates and moves distally with respect to the housing 3 during dose delivery.



50 a cartridge (not shown), o a dosing mechanism comprising o a dose dial sleeve 27 for setting a
dose of medication to be delivered and o a dose setting limiting mechanism which prevents the setting
of a 10dose of medication which exceeds a maximum amount of medication to be delivered from the
cartridge anc{‘poew) H?&QQ&‘? which houses at least part of the dosing mecpf.aﬂ'?% gn the dose
setting limiting mechanism comprises at least one locking member 64 for locking se dial sleeve
27 with the housing 3, thereby preventing 15 movement of the dose dial sleeve 27 with respect to the
housing 3 in a dose increasing direction 67. The at #hst one locking member 64 of the present
invention can be activated ag. when two components (not shown) of the medication delivery device
are moved into abutment or engagement during dose setting and when the user then exerts a force on
the dose dial sleeve 27 to move it further in the dose increasing 20 direction 67. This force is
transferredfoetidesedikimtingmermbdes 2noraanestes adtivine desridigbdascughtvigdhg locking state in
which the Igckingemerbeseianksutie desedidlslepvene/duiib thahgusinarkrbtesiasedslivery

device, thereby preventing movement (preferably preventing rotation) of the dose dial sleeve 27 with
respect to HESTSEEHR)'S tbilar ey wiskilsd iiradrsiy e gpgedgtiit $erBsRtPRRISNE of another

embodimegbet @igenkeatorydelivery device according to the present invention comprising a locking
member. The medication delivery device comprises a locking member 64 which is a clutch ring

Hsss

The threaded insert 53 is secured against axial movement with respect to the dose dial
sleeve 27 by means of an end cap 54 secured to the distal end of the dose dial sleeve
27. The end cap 54 is secured against both rotational and axial movement with respect

10 to the dose dial sleeve 27. The threaded engagemeﬁt of the dose Einﬁiting member 28
with the insert 53 and the splined engagement of the dose limiting member 28 with the
housing 3 which allows only axial movement of the dose limiting member 28 with
respect to the housing 3 have the effect

« that the dose {imiting member 28 is moved in the proximal direction {without

-t
[$4]

rotation) with respect to the housing 3 and with respect to the piston rod 17
during dose setting when the set dose of medication to be delivered is
increased and

» that the dose limiting member 28 is moved in the dista! direction (without
rotation) with respect to the housing during medication delivery.

20  The dose limiting member 28 (and its first stop element 35) therefore preferably

changes its position with respect to the piston rod 17 (and its second stop element 36)

during setting of a dose and keeps its relative position during the dispensing of a dose.

The lead of the thread between the dose dial sleeve 27 and the housing 3 is greater

25 than the lead of the thread between the insert 53 and the dose limiting member 28.
Therefore the distance which the dose dial sleeve 27 travels (during the setting of a
dose and during the dispensing of a dose) is greater than the distance which the dese
limiting member 28 travels at the same time. The maximum distance which the dose
limiting member can travel proximally along the piston rod 17 is limited by the axial

30 distance of the first and second stop members 35, 36 which preferably relates to the
remaining amount of medication to be dispensed from the medication receptacle of the
medication delivery device.



30 68. The clutch ring 68 is connected to or an integral part of the dose dial sleeve 27. Preferably, the
clutch ring 68 is connected to the dose dial sleeve by laser welding. Therefore it follows each
movement (axially and rotationally) of the dose dial sleeve 27. WO 2009/132778PCT/EP2009/002808

44 The clutch_ri iS.a toothed ring with a ring of teeth 73 which are pginting.in the proximal
direction. Thyr@g&%%%lgﬁsdelivery device further comprises a locking fea?u@g 6 (\l/(\}/?w}};gﬁ%s? a 5 locking

ring 69. The locking ring 69 is splined to the housing 3 and therefore prevented from rotation with
respect to the housing 3 while axial movement of the“locking ring 69 is allowed. The locking ring 69 is
a toothed ring with teeth 78 which are pointing in the distal direction. 10 An insert 74 is provided within
the dose dial sleeve 27. The insert 74 is non-rotatably attached to the dose dial sleeve 27, e.g. by
means of splines. The insert can move axially a certain distance with respect to the dose dial sleeve
27 as will bEhgedegtblinifatomemsei2Seeo T depadndnteimehfaig Az aiTensfadéngagement

with the lockingiHpB 8 UGB BRIBRGHI! 7S AUANE iR (g IRtR WL RSP 88t ARdNAHaE NG STing 69
but prevented from movma axially with respect to the locking ring 69. 'It'herefore the locking ring 69

follows the 'BGE1%h PR RRE IS Hrst SRR RIRTRENHD e RbuRen sutReR A4 RfH8d with a

dose ligitingtereanfangs $ihreedigny. aBhadsines dopismennBordus ashchimweaskasiallytafthout
rotating with 20 respect.to the housin of the insert 74 with respect to the
PR tftt‘fw P X ?§1 Aty

I of the piston 1o 13}' 2 r&[gtﬂlo ng)l(n‘lon\,/t%\rlneenrlltn 1Ston rod
housing m&VELThe dose |mR|ng hembér 28 amaf’?y With respec‘tato ﬁc?usmg 20ué to the threaded

engagemeﬁhmmmethaanwﬁﬁébém ﬂ@geé‘@ }ianmgmm@m@gr mmﬂwﬂ8iﬁﬂg£®\ﬁeaﬁrov_ided as
a locking mamBer ﬁ{]ef%{%‘?kﬁ'f%@%igﬁ?srg@ll?'Sﬁ&%%sd%éé"ﬁmé{% housing 3gthereby preventing

further rotation of the dose dial sleeve 2

10 The second stop element 36 is a protrusion 58 which extends radially from the piston
rod 17, the axial position of the protrusion 58 on the piston rod 17 being related to the
total amount of medicament to be dispensed. it is designed such that it catches the
internal flange 37 of the dose limiting member 28 when the setting of a dose is
attempted which exceeds the amount of medication contained in the cartridge 6,

16  thereby stopping an axial movement of the dose limiting member 28 in the proximal
direction with respect to the piston rod 17. The piston rod 17 is prevented from moving
proximally at all times (except during resetting of the medication delivery device, when
the cartridge holder 2 is disengaged from the housing 3 and the piston rod 17 can be
moved back into its initial position).

20
The protrusion 58 which forms the second stop element is the end of a thread on the
piston rod 17. The piston rod 17 cbmprises two threaded regionsv 15, 16, a first
threaded region 15 which does not influence axial movement of the dose limiting
member 28 and a second threaded region 16, wherein one end of the thread in the

25 second threaded region 16 forms the second stop element 36. In this embodiment the
cross section of the second thread 16 is larger than the cross section of the first thread
15, the first thread 15 passing through an opening 38 of the dose limiting member 28
without interaction of the piston rod 17 with the dose limiting member 28 and the
second thread 16 not passing through the opening 38 but abutting the surrounding

30  edge of the opening 38 (abutment surface 39).



with respect to the housing 3 in a dose increasing direction, the locking member 64 being activated
when the first stop element 35 of the dose limiting member 28 catches the second stop element 36 of
the piston rod 17 and when a further force (a torque) is exerted on the dose dial sleeve 27 in the dose

increasing di{%% /l'g}z"lp,gcatching of the 30 two stop elements 35, 36 res&t&ﬁgzﬁg%@g& the axial
thus the

movement of the dose limiting member 28 in the proximal direction and ose limiting member
28 stopping the dose increasing movement of the dgse dial sleeve 27. Any further force/torque WO
2009/132778PCT/EP2009/002808 45 exerted by the user on the dose dial sleeve 27 is transferred to
the at least one locking member 64 and moves the at least one locking member 64 with respect to the

insert 74 a@ﬂgc SciRAdg MRS RIdAlackinERIRHRNAHDIRAHGT dRfSeIhedDrRg feature 50

and thereb e dose dial sleeve 27 with the housing 3. 5 The insert 74 and the dose dial sleeve

27 are axidWUsiBgsHBIOWRIHRsSHRRYing anchabgiciopt ogiveridt na\es BiiR bxial s fIBRFUAth respect
to each othgirfpy abiastidngansigiter a8l s ansl Raepadstoprelrmetpstedagateh. Until then,
the locking member 64 |%{1e!§1 in a first dgictlvatﬁ}g%ﬂg{%l by the b 3S|n(%lrnea§ﬁ 76.,When the 10 two
stop elemdRAYE35°58 ARCHRETEIL IR SRtHT % PIanSFRLOERIAI 5T S YobE ftffng member
f28 an/cﬁthe{immﬁeiuggﬁeatbee B8 iimdhe pirexinalvwitte ctispevtite tbspenisiodHe flopnsingnBjalophsitiver |
orce/torqu rt r lal: Al I pﬁg{'gg- irection results in
the dose Iir%if[?lﬁ% Sn%ﬁm eérq%)BH %%fb%qﬁeﬁﬁlésgeg@iﬁi%(ﬁé?ogétr%‘?ggﬁ%2%6 ina é’g#;g}?r? fg\\l?(ial positon

with respecioss tiniisaesiieidfiatihe g dissdisavthrespssttthetheusiosimBraiit&ion with
respect to tha Hb%%&éiﬁé}dtwm@mﬁwldsﬁtwﬁ &6pg haldiratisajasdhastesting Mribaid4. Locking

member 64 is activated by. moving the locking memper 64 (clusch ring 68 the locking feature 66
(ocking rrfy 60y S S AR SR ROE 20 S g0t 1 ravel essbrtaly the Samed o'

10  distance in the distal direction during medication delivery.

Fig. 1d shows the medication delivery device 1 in a state in which a last dose has been
set and in which the dose limiting member 28 prevents the setting of a higher dose.

Similar to fig. 1b the dialling of this last dose has resulted in the drive sleeve 19 being

Y
v

wound proximally up the piston rod 17, the dose dial sleeve 27 being wound proximally
out of the housing 3 and the dose limiting member 28 also being moved in the proximal
direction with respect to the housing 3. The dose limiting member 28 therefore moves
proximaily with respect to the piston rod 17. The movement of the dose limiting
member 28 in the axial proximal direction along the piston rod 17 during dose dialling
20 ends in the abutment of the first and second stop elements 36, 36. This abutment of
the internal flange 37 on the protrusion 58 which is formed by the distal end of the
second thread 15 of the piston rod 17 stops the further axial movement of the dose .
fimiting member 28 in the proximal direction and thereby stops the further winding of
the dose dial sleeve 27 out of the proximal end of the housing 3 and therefore prevents
25 the setting of a larger dose. However, in this state the dose limiting member 28 can still
be moved in the dose decreasing direction (wound back distally into the housing 3) in
order to decrease the set dose. A further movement of the dose dial sleeve 27 in the
dose increasing direction is stopped by the dose limiting member 28 (the axial
movement of which is stopped by the abutting stop elements 35, 36) because of the
30 threaded engagement between the dose limiting member 28 and the dose dial sleeve
27 (in the shown embodiment a threaded engagement of the dose limiting member 28
with the threaded insert 53 of the dose dial sleeve 27).



20 In this locked state a movement (i.e. a rotational and axial movement) of the locking member 64 in
the dose increasing direction with respect to the housing 3 is prevented, the locking member 64 and
the locking feature 66 being engaged, thereby preventing a further movement (i.e. a rotational and

axial movemwlg) se dial sleeve 27 with 25respect to the housing, 3. ingreasing
direction. The oég‘{%;g%ngegr)nber 64 is automatically (by the force of the bigg?r}lé}:r%éﬂ)ag@ % disengaged

from the locking feature 66 of the housing 3 as soon as the set dose is reduced and/or the user no
longer exerts a force/torque on the dose dial sleeve 27 in 30 the dose increasing direction (e.g. when
the set dose is dispensed). WO 2009/132778PCT/EP2009/002808 46 In this embodiment a biasing
means 76 is preferably located between the locking member 64 and the locking feature 66 for keeping
the locking member 64 and the locking feature 66 disengaged, preferably the teeth 73 of the locking
member 6247864 s lasAore bpmhbasridativrigd b s 8lieAHan SG VRN ARiIrscIa iy Hidai® 864 is 5

activated (guowhethadird SteR sleipemideghiintiess nakinsbrersaek dhallytibasrpaad stop

oD e 0 S S S SRA SR s omoer &

5 distance as the dose limiting member 28) for medication delivery. Therefore the first
and second stop elements 35, 36 have remained in their abutting state and thus stil}
prevent an axial movement of the dose limiting member 28 in the proximal direction
and thereby the a dose increasing movement of the dose dial sleeve 27 with respect to
the housing 3. Accordingly it is not possible to set another dose to be dispensed when

10  the medication delivery device is in this end-of-content position as shown in figure 1e.
The cartridge 6 has to be replaced and the medication delivery device 1 reset in order

to use the device again for medication delivery.

Figures 2a and 2b show schematically a cut-out of cross-section of one embodiment of
15 a medication delivery device according to the present invention comprising at least one
locking member. This delivery device can e.g. be designed as shown in figures 1ato

1e.

The cut-out shows an insert 53 of a dose dial sleeve 27, a biasing means 63 and a
20 housing 3.

The medication delivery device further comprises at least one (preferably two, three or
four) locking member(s) 64 for locking the dose dial sleeve 27 with the housing 3,
thereby preventing rotation of the dose dial sleeve 27 with respect to the housing 3 ina
25 dose increasing direction, the locking member 64 being activated e.g. when the first
stop element 35 (not shown) of the dose limiting member 28 (not shown) catches the
second stop element 36 (not shown) of the piston rod (not shown) and when further
torque is exerted on the dose dial sleeve 27 in the dose increasing direction. The
catching of the two stop elements 35, 36 results in stopping the axial movement of the
30 dose limiting member 27 in the proximal direction {as described above with reference
to the embodiments shown figures 1a to 1e) and thus the dose limiting member 28
stopping the dose increasing movement of the dose dial sleeve 27. Any further



47 Reference Numbers 1medication delivery device 2cartridge holder 3housing 3Ainsert of the
housing 4second engagement means 5first engagement means 6cartridge 7piston 8engaging means
9locking means
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forceftorque exerted by the user on the dose dial sleeve 27 is transferred to the at least
one locking member 64 and moves the at least one locking member 64 into a locking
position in which it locks the dose dial sleeve 27 with the housing 3. This locking action
is an additional feature to prevent a further dose increasing movement of the dose dial
5 sleeve 27 (the dose dial sleeve 27 being stopped by the dose limiting member 27 and
by the locking member 64). However, it could also be provided as the only feature for

this purpose.

The medication delivery device shown in figures 2a and 2b comprises locking

10 members 64 which are connected to the dose dial sleeve 27. The locking members 64
are separate fingers which are each connected to the dose dial sleeve 27 via a swivel
axis. The locking members 64 are held in a first deactivated position (as shown in
figure 2a) by the biasing means 63 as long as they are not activated. When the locking
members 64 are activated (as shown in figure 2b) they are each swivelled out by

15 means of a ramp feature 65, the locking members 64 thereby engaging at least one
locking feature 66 of the housing 3. In the embodiment shown in figures 2a and 2b the
threaded insert 53 comprises the ramp features 65, the insert 53 being located within
the dose dial sleeve 27. The dose dial sleeve 27 is allowed to perform a rotational
movement about a certain angle in a dose increasing direction 67 with respect to the

20 insert 53 when the first and second stop elements 35, 36 abut and the user exerts a
force on the dose dial sleeve 27 in the dose increasing direction, thereby rotating the
dose dial sleeve 27 with ‘respecf to the insert 53. Tﬁis relative rotational movement
moves the at least one locking member 64 over the at least one ramp feature 65 of the
insert 53 (which is prevented from foliowing the rotational movement of the dose dial

25 sleeve 27 e.g. by a dose limiting member 28 which is engaged with the insert 563), the
locking member 64 thereby swivelling out and engaging at ieast one locking feature 66
of the housing 3. In the embodiment shown in figures 2a and 2b the locking features
66 of the housing 3 are numerous splines which run axially along the inner surface of
the housing 3 and which have a saw-tooth shaped cross-section.

30
The function of the locking mechanism according to figures 2a and 2b has been
described in the context of the embodiment of the medication delivery device



10face teeth of locking means 11reset element / nut means 12face teeth of nut mean.. 13opening of
nut means 14biasing means 15first thread of piston rod 16second thread of piston rod 17piston rod
18pressure foot 19drive sleeve 20flange of drive sleeve 21internal thread of drive sleeve 22A shoulder

22B extensiog, »q09/13277 PCT/EP2009/002808
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according to the present invention as shown in figures 1a to 1e. However, such a
locking mechanism can be activated by other means in a medication delivery device
than by stop members and a dose limiting member. The medication delivery device
can therefore comprise '
o a cartridge {not shown),
o a dosing mechanism comprising
o adose dial sleeve 27 for setting a dose of medication to be delivered
and
o adose setting limiting mechanism which prevents the setting of a
dose of medication which exceeds a maximum amount of medication
to be delivered from the cartridge and
o a housing 3 which houses at least part of the dosing mechanism,
wherein the dose setting limiting mechanism comprises at jeast one locking member
64 for locking the dose dial sleeve 27 with the housing 3, thereby preventing
movement of the dose dial sleeve 27 with respect to the housing 3 in a dose increasing
direction 67. The at least one locking member 64 of the present invention can be
activated e.g. when two components (not shown) of the medication delivery device are
moved into abutment or engagement during dose setting and when the user then
exerts a force on the dose dial sleeve 27 to move it further in the dose increasing
direction 67. This force is transferred to the locking member 64 in order to be activated
and to be brought into a locking state in which the locking member 64 locks the dose
dial sleeve 27 with the housing 3 of the dose delivery device, thereby preventing
movement (preferably preventing rotation) of the dose dial sleeve 27 with respect to

the housing 3 in the dose increasing direction 67.

Figure 3 shows a cut-out of ancther embodiment of a medication delivery device

according to the present invention comprising a locking member.

The medication delivery device comprises a locking mermber 64 which is a clutch ring
68. The clutch ring 68 is connected to or an integral part of the dose dial sleeve 27.
Preferably, the clutch ring 88 is connected to the dose dial sleeve by laser welding.

Therefore it follows each movement (axially and rotationally) of the dose dial sleeve 27.



23flange 24clutch 25clutch plate 26biasing means 27dose dial sleeve 28dose limiting member 29saw
teeth at distal end of clutch 30flange of clutch 31saw teeth at proximal end of clutch 32flexible arms
33saw teeth of clutch plate 34flange at distal end of dose

10

20

25

30

WO 2009/132778 PCT/EP2009/602808

44

The clutch ring 68 is a toothed ring with a ring of teeth 73 which are pointing in the

proximal direction.

The medication delivery device further comprises a locking feature 66 which is a
locking ring 69. The locking ring 89 is splined to the housing 3 and therefore prevented
from rotation with respect to the housing 3 while axial movement of the locking ring 69
is allowed. The locking ring 69 is a toothed ring with teeth 78 which are pointing in the

distal direction.

An insert 74 is provided within.the dose dial sleeve 27. The insert 74 is non-rotatably
attached to the dose dial sleeve 27, e.g. by means of splines. The insert can move
axially a certain distance with respect to the dose dial sleeve 27 as will be described
below. The insert 74 carries an engaging feature 75 which is in engagement with the
tocking ring 63 such that the insert 74 is allowed to rotate with respect to the locking
ring
e

the locking ring 69 follows the axial movement of the insert 74.

68 but prevented from moving axially with respect to the locking ring 69. Therefore,

Furthermore, the insert 74 is threadedly engaged with a dose limiting member 28
(thread 77). The dose limiting member can only be moved axially without rotating with
respect to the housing 3. A rotational movement of the insert 74 with respect to the
housing moves the dose limiting member 28 axially with respect to the housing 3 due

to the threaded engagement between the insert 74 and the dose limiting member 28.

The clutch ring 68 is provided as a locking member 64 for locking the dose dial sleeve
27 with the housing 3, thereby preventing further rotation of the dose dial sleeve 27
with respect to the housing 3 in a dose increasing direction, the locking member 64
being activated when the first stop element 35 of the dose limiting member 28 catches
the second stop element 36 of the piston rod 17 and when a further force (a torque) is
exerted on the dose dial sleeve 27 in the dose increasing direction. The catching of the
two stop elements 35, 36 results in stopping the axial movement of the dose limiting
member 28 in the proximal direction and thus the dose limiting member 28 stopping
the dose increasing movement of the dose dial sleeve 27. Any further forceftorque



limiting member 35first stop element of dose limiting member 36second stop element of piston rod
37internal flange of dose limiting member 38opening of internal flange 39abutment surface of internal
flange 40 window 41louter helical thread of dose dial sleeve 42helical thread of the insert
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exerted by the user on the dose dial sleeve 27 is transferred to the at least one locking
member 64 and moves the at least one locking member 64 with respect to the insert
74 and the locking feature 66 into a locking posifion in which it engages the locking
feature 66 and thereby locks the dose dial sleeve 27 with the housing 3.

The insert 74 and the dose dial sleeve 27 are axially moveable with respect to each
other, but are held in a certain axial position with respect to each other by a biasing
means 76 until the first and second stop elements 35, 36 catch. Untii} then, the locking
member 64 is held in a first deactivated position by the biasing means 76. When the

10  two stop elements 35, 36 abut (thereby preventing a further axial movement of the
dose limiting member 28 and the locking feature 66 in the proximal direction with
respect to the housing 3), a further forceftorque exerted by the user on the dose dial
sleeve 27 in the dose increasing direction resuits in the dose limiting member 28
holding the insert 74 and the locking feature 66 in a certain axial positon with respect

15 to the housing while the dose dial sleeve 27 is maved in the proximal direction with
respect to the insert 74 and the locking feature 66 so that it activates the locking
member 64. | ocking member 64 is activated by moving the locking member 64 (cluich
ring 68} and the locking feature 66 (locking ring 69) into engagement (teeth 73, 78
engaged).

20
In this locked state a movement (i.e. a rotational and axial movement) of the locking
member 64 in the dose increasing direction with respect to the housing 3 is prevented,
the locking member 64 and the locking feature 66 being engaged, thereby preventing a
further movement {i.e. a rotational and axial movement) of the dose dial sleeve 27 with

25 respect to the housing 3 in a dose increasing direction.

The locking member 64 is automatically (by the force of the biasing means 76)
disengaged from the locking feature 66 of the housing 3 as soon as the set dose is
reduced and/or the user no longer exerts a force/torque on the dose dial sleeve 27 in

30 the dose increasing direction {(e.g. when the set dose is dispensed).



43insert of the housing 44stop features on dose dial sleeve 45radially extending members 46dose dial
grip 47central opening of dose dial grip 48annular recess of dose dial grip 49button 50stem of button
51head of button WO 2009/132778PCT/EP2009/002808 48 52skirt of button
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In this embodiment a biasing means 76 is preferably located between the locking
member 64 and the locking feature 66 for keeping the locking member 64 and the
locking feature 66 disengaged, preferably the teeth 73 of the locking member 64 and
the teeth 78 of the locking feature 66 disengaged, until the locking member 64 is

5 activated (e.g. when the first stop element 35 of the dose limiting member 28 abuts the
second stop element 36 of the piston rod 17 and when a force or torque is exerted on

the dose setting member 27 in the dose increasing direction).

10



53threaded insert of dose dial sleeve 54 end cap 55stop features on insert 43 56stop features on
insert 43 57 web 58protrusion on piston rod 60radial stop element on piston rod 63biasing means
64locking member 65ramp feature 66locking feature of the housing 67dose increasing direction
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Reference Numbers
1 medication delivery device 29 saw teeth at distal end of clutch
cartridge holder 30 flange of clutch
housing 31 saw teeth at proximal end of

3A  insert of the housing clutch
4 second engagement means 32  flexible arms
5 first engagement means 33 saw teeth of clutch plate
6 cartridge 34 flange at distal end of dose
7 piston limiting member
8 engaging means 35  first stop element of dose limiting
g locking means member
10 face teeth of locking means 36 second stop element of piston
11 reset element / nut means rod
12 face teeth of nut means 37 internal flange of dose limiting
13 opening of nut means member
14 biasing means 38 opening of internal flange
15  first thread of piston rod 39 abutment surface of internal
16 second thread of piston rod flange
17  piston rod 40  window
18 pressure foot 41 outer helical thread of dose dial
19  drive sleeve sleeve
20  flange of drive sleeve 42 helical thread of the insert
21 internal thread of drive sleeve 43 insert of the housing
22A  shoulder 44  stop features on dose dial sleeve
22B  extension 45 radially extending members
23 flange 46  dose dial grip
24  clutch 47 central opening of dose dial grip
25  clutch plate 48  annular recess of dose dial grip
26  biasing means 49 button
27  dose dial sleeve 50  stem of button
28  dose limiting member 51 head of button



68clutch ring 69locking ring 73teeth of clutch ring 74insert 75engaging feature of the insert 76biasing
means 77thread between the dose limiting member and the insert 78teeth of the locking ring 49

Claims: 1.A medication delivery device comprising a medication receptacle,
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52  skirt of button
53 threaded insert of dose dial
sieeve
54  endcap
55 stop features on insert 43
56 stop features on insert 43
57 web
58  protrusion on piston rod
60 radial stop element on piston rod
63  biasing means |
64  locking member
65 ramp feature
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clutch ring

locking ring

teeth of clutch ring
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member and the insert
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a dosing mechanism comprising a piston rod which is moveable in a distal direction for medication
delivery a drive device for moving the piston rod in the distal direction for medication delivery, a dose
setting member for setting a dose of medication to be delivered and a dose limiting member which
prevents the setting of a dose of medication which exceeds an amount of medication contained in the
medication receptacle and a housing which housestét least part of the dosing mechanism,
characterized in that the dose limiting member is designed for axial movement in a proximal direction
with respect to the piston rod during dose setting and the dose limiting member comprises a first stop
element &ildiths: piston rod comprises a second stop element, the first and second stop elements
stopping an axial movement of the dose limiting member in the proximal direction with respect to the
piston rod when the first and second stop elements catch, thereby limiting a movement of the dose
setting mémberAomiadiessingielbatryl ok islemealicptisingo be delivered, wherein the dose limiting

member and th%pi%t%]e@gaqu i@tgéﬁ%ﬁgectly, when the first and second stop elements catch. 2.The

medication delivery device according aim 1, characterized in that the dose limiting member is
engaged with the dastosatgmyenbarbien tewigngniting member stopping a movement of the dose

fﬁf’gc?s?ﬁiﬂ.?.i ;ﬂ;ﬁgﬁ‘%”@%%ﬁi@%%%%ﬂS%%?&i%b@ ReSglMErer-Lheh R g agygment of
delivery
o adrive device for moving the piston rod in the distal direction for
medication delivery,
o a dose setting member for setting a dose of medication to be
delivered and
o a dose limiting member which prevents the setting of a dose of
medication which exceeds an amount of medication contained in the
medication receptacle and
o a housing which houses at least part of the dosing mechanism,
characterized in that
the dose limiting member is designed for axial movement in a proximal direction
with respect to the piston rod during dose setting and the dose limiting member
comprises a first stop element and the piston rod comprises a second stop
element, the first and second stop elements stopping an axial movement of the
dose limiting member in the proximal direction with respect to the piston rod
when the first and second stop elements caich, thereby limiting a movement of
the dose setting member for increasing a set dose of medication to be delivered,
wherein the dose limiting member and the piston rod only interact directly,

when the first and second stop elements catch.

2. The medication delivery device according to c.laim 1, characterized in that the
dose limiting member is engaged with the dose setting member, the dose
fimiting member stopping a movement of the dose setting member for
increasing a set dose of medication to be delivered when the axial movement of

the dose limiting member is stopped



3.The medication delivery device according to one of claims 1 or 2, characterized in that the dose
limiting member is coupled to or engaged with the dose setting member so that the dose limiting
member is moved in the proximal direction with respect to the housing and with respect to the piston
rod during dose setting when the set dose of medication to be delivered is increased by moving the
dose setting member in a dose increasing direction 80d so that the dose limiting member is moved in
the distal direction with respect to the housing during medication delivery. 4. The medication delivery
device according to claim 3, characterized in that the dose limiting member is engaged with an internal

thread of $he doFeeetimnijonernbgsiveendagrd witbardlitgadeshinsediaintae1dose, seltingtesraler. 5.
The medication de&lg}‘/e%de%ce ECQ rdir%% tﬁa%n}f of claims 1 to 4, characterized ig that the dose setting
member is a dod® Al BELRSRATMRIPERRE & ORI IRIPIHNREEA Y HNd tReRRS §§HIR%s and

moves proximaliyavitbeespect to the housing during setting of a higher dose, rotates and moves

distally with respect to the housing during reducing of a set dose and rotates and moves distally with
respect to the hdusﬁ%t%ﬁfiﬂbe&%%gﬁﬂ{;@%."@n?’h@rnﬁm%laéﬁ%ﬁ’m@b%&ﬁﬂ?ﬁhﬁ% any of

claims 1 to 5, charagjgpgectinttahtissdRseHmiing reephiriteaRHRRS A ESRIMIR]Mddbular sleeve
which is threadedly ea?gggsw with the do\ae settir:g% member or with an insert of the dose settin

member. 7. The m& VAR S AeEe Rt BIaRIGaECahP R Aeheied I8, IpRiFasRS DY i that the

dose limiting membeiovaipfisesox? epeiHadmwhiiginithe gistented extends-duiaiohrihe opening and
wherein the first stop element is provided as a surface surroundinapge o&ening. 51 8. The medication

delivery device &ccSRIAGHEaAPERJITHHRY MEMRelarscRavR i I dintakirdtagipreydthent an

abutment surface ofgpiretsahlandsspighetrreiedtstisieatifery. The medication delivery device
according to any of claims 1 to 8, characterized in that the second stop element is a protrusion which

extends radially from the piston rod, the axial position of the protrusion on the piston rod.being related

to the total amoqeofiugrRisasnedtiodre dispessriording s MaRICRtiNAstNa Y AEYGRAGRAIMING tO

any of claims 1 to 9, characterized in that the second stop element is the end of a thread on the piston

rod. 11. FRESHGIHAG SRTRRGE P RAGEISE WitliRyg 15iarA tigRR<oT Hoeidosn spllingisemiehat the
piston rog centpitias e hipasiarbepiess o el dosrdedirgaineniiieh does not influence axial

movement of the dose limiting member and a second threaded region, wherein one end of a thread in
the second threaded region forms the second stop element.

5. The medication delivery device according to any of claims 1 to 4, characterized
in that the dose setting member is a dose dial sleeve which is threadedly engaged
with the housing and therefore rotates and moves proximally with respect to the
housing during setting of a higher dose, rotates and moves distally with respect to the
housing during reducing of a set dose and rotates and moves distally with respect to

the housing during dose delivery.

6. The medication delivery device according to any of claims 1 fo 5, characterized
in that the dose limiting member comprises an essentially tubular sleeve which is
threadedly engaged with the dose selting member or with an insert of the dose

setting member.

7. The medication delivery device according to any of claims 1 to 6, characterized
in that the dose limiting member comprises an opening, wherein the piston rod
extends through the opening and wherein the first stop element is provided as a

surface surrounding the opening.



12. The medication delivery device according to any of claims 1 to 11, characterized in that the dose
limiting member is allowed to move axially and is prevented from rotation with respect to the housing.
13. The medication delivery device according to claim 12, characterized in that the dose limiting
member is splined to the housing and is thereby prevented from rotation with respect to the housing.
14. The medication delivery device according to anysaf claims 1 to 13, characterized in that the piston
rod comprises two threaded regions, the two threaded regions having threads which are oppositely
disposed. 52 15. The medication delivery device according to any of claims 1 to 14, further
comprising a drive device which is engaged with the piston rod and releasably engaged with the dose

setting mgmber_.16. The medication deliyery device according to ¢laim 15, characterized in that the
piston ro Comp—lriégsr?\?/@?ﬁ‘f@éb%a YEoREY ﬁ'ﬁ% %8‘%@%%3%6%?@?@\%5 %aéa?&la&ﬂﬁ@{%?
oppositelindisposedfimheteincdetrenndinstadedregioridsp i adaditnnt facgs engagement with the
drive de\:hce .17. The medication delivery device according to any of claims 1 to 16, further comprising

a clutch @é%%&gfgg%etween the dose setting member and the drive device which is provided to
releasably couple the drive device with the dose setting member, wherein when the dose setting

member gand the.drive device are coupled, both are allowed to rotate with respect tp the housing and
hen thediose S D TSAED SHINAE SRASEars SR SaRATbIen SALETon B e hor ey
member wittha¢ $hectdodhe Slopsitgnieatldwednwhilsicataiiniiofte sty exdiexiigefiin trespesbio the
housing is not allowed and. axial movement af the drjyve device is allowed sq that a force is transferred
to the pisl[’8ﬁﬁ’)rt8%3 ift %?s%'lo&r ﬁﬁoenprf YFid n?&j%gt%ﬁtaglWéfykfév%éei%%éé% ‘l:‘btﬁﬁél of claims
1 to 17, charaeteifedeaditmmh & @olse tispmgsarember comprises a tubular part which surrounds the
piston rod, a drive sleeve and a clutch means and which is surrounded by the dose setting member.

19. The medication delivery device according to any of claims 1 to 18, characterized in that the dosing
mechanisti.conifits escatidedishomhelileritie vieendmeiciainackirghthef dtsiensettingonenabasiwithcdiie
housing, there reventing rotation of the dose setti emb rwitﬁ_%res ct to the housing in a dose
increasinbngﬁg?:}é#\,sﬁw%o%ogﬁtﬁg r%? MEE Id%iﬁ'ge aec'?é/gr}g%r%&ﬁee%gthoenf ?&% Bi&%ent of the dose
limiting member catches the second stop element of the piston rod and 53 when a force is exerted on
the dose setting4nember.in the dose increasing direction. ,20. The. medicatjon delivery device
accor ding% ?d c|§?n13%§“§§ﬁ%‘8ﬁéf% § %?N%QISP%H%C accorchng to any of Iaalms 4 to % c%gractenzed

in that the piston rod comprises two threaded regions, a first threaded region which

does not influence axial movement of the dose limiting member and a second

threaded region, wherein one end of a thread in the second threaded region forms the

second stop element.

12.  The medication delivery device according to any of claims 1 to 11, characterized
in that the dose limiting member is allowed to move axially and is prevented from

rotation with respect to the housing.

13.  The medication delivery device according to claim 12, characterized in that the
dose limiting member is splined to the housing and is thereby prevented from rotation

with respect to the housing.

14.  The medication delivery device according to any of claims 1 to 13, characterized
in that the piston rod comprises two threaded regions, the two threaded regions

having threads which are oppositely disposed.



locking member which interacts directly with or is connected to the dose setting member and/or which
interacts directly with or is connected to an insert of the dose setting member, which insert is in
engagement with the dose limiting member and designed for movement with respect to the dose
setting member. 21. The medication delivery device according to claim 20 comprising at least one
locking member which is a separate part and which5& connected to the dose setting member via a
swivel axis. 22. The medication delivery device according to any of claims 19 to 21, characterized by
an insert of the dose setting member, the dose setting member being allowed to perform a movement
in a doseiBcreaSimg rdied@t’mﬂbwiﬁelieanedemd@e@mcﬁmgjﬁmahe tifstiainalssecontd stogedements abut,
thereby movm .the at g ast ane. lock |r}% ember and atllﬁn one %ockln fea re o%%%?) housing into
engagement 1§ T2 FEGSaISRTa &Y 8 e\ﬂgg%%% §R% RiBiRY 295 A4 f:%"‘r‘ fM that the
insert is aetigegde dvitiséhiaduch &tl:lrfgadmmbengaged with the dose limiting member. 24. The
medication delivery device according to any of claims 19 to 23, characterized in that the at least one
locking member is swivelled out by means of at least one ramp feature when activated, thereby
engaging’a. Ieaéfmmmﬁk:mfg)feéelhmoj theyiteusoagrdihg T@&lmedit@,tidmmﬁmtzeiemqeamding to

claim 24, characterized in that ert of the dose seftin ber,c rises the at | one ramp
54 featurg stﬁ oée X nrglsr%sé |ng glfg\%g@?ﬁ Sr r?r?tgﬁcﬁg?%r{é) HW&H(‘:WQ?
|ncrea5|ngruzcbmmopmmsnedtsmm:lln@bﬂmheeebgomndlti@relae!aﬂ leggbonis mmcfedtw;e along the
at least ope Io%qu% embﬁ{éme’\lk%cbﬁ%q nember. thereby swivelling out and engaging the at least one

ngage a&vi
locking feature o $oEh ce.

17.  The medication delivery device according to any of claims 1 to 16, further
comprising a clutch means located between the dose setting member and the drive
device which is provided to releasably couple the drive device with the dose setting
member, wherein when the dose setling member and the drive device are coupled,
both are allowed to rotate with respect to the housing and when the dose setting
member and the drive device are decoupled, rotation of the dose setting member
with respect to the housing is allowed, whilst rotation of the drive device with respect
to the housing is not allowed and axial movement of the drive device is allowed so

that a force is fransferred to the piston rod in the distal direction.

18.  The medication delivery device according to any of claims 1 to 17, characterized
in that the dose limiting member comprises a tubular part which surrounds the piston
rod, a drive sleeve and a clutch means and which is surrounded by the dose setiing

member.

19.  The medication delivery device according to any of claims 1 {o 18, characterized
in that the dosing mechanism comprises at least one locking member for locking the
dose setting member with the housing, thereby preventing rotation of the dose setting
member with respect to the housing in a dose increasing direction, the locking
member being activated when the first stop element of the dose limiting member

catches the second stop element of the piston rod and



26.The medication delivery device according to one of claims 19 or 25, characterized in that the at
least one locking member or the at least one locking feature of the housing is held in a first deactivated
position by a biasing means. 27The medication delivery device according to any of claims 19 to 26,
comprising at least one locking member which is an integral part of an insert of the dose setting
member, the locking member extending through an&fpening in the dose setting member, the dose
setting member being allowed to perform a rotational movement in the dose increasing direction with
respect to the insert, thereby moving an edge of the opening against the locking member, the locking
member thieeeby fwbecliraxerttdruhdhgaling adtitiing deabere of the tessingre28intheimettieation
delivery device according to claim any of claims 19 to 27, characterized in that the at least one locking
member is engaged with grooves or splines in the housing when the locking member is activated,
thereby p2éventiftgeamadieatientds! therg deeisettiogordimbes Wﬁhrre!sﬁ)eom;srthm@wmﬂ@ﬁedose
increasin rectlon 9. The.medicatio I|v ice accor laim any of C| ims 19 to 28,
character%(;}ﬂ "H R&MRE aﬁgbs '(')"r%r ?l%lﬁe e&%}%@(‘ ?188[2%?%?9 Ohtggk% Fal'ldast one
hooking feeontaeof mmmgwhmabe Idickitty withbeidscaatieatied) ﬁ@mb‘}spm\tﬁr‘tﬁmﬁmovement
of the dose ett| mberr\}/}/l resp ct to the housin % ngﬁe incre sm directlorE] 55 30.The
medlcatlon eryrH Vice ac%oralng 4l ye&%?g%q% e} ﬁa%?r?& T Qﬁllénl%'@' Dl mprising at
least onedesntjnfm tngagivereeioickiitiy :feamtﬂ tf the Howsisgtiihg laeldigzmember being connected to
or interacting directly with the dose setting member and the locking feature being connected to or
interacting directly with the housing or with an insert of the housing such that a movement of the
locking feiture Wik respécitiortusliversinipiica dosertiog &sinigidir@Cliconpistve atddathereby

preventi movement of the dase setting member with ect to theCF dose increasing
dlrectlonq\%@( e Toc ﬁw{gvrvnheicr;n Sreandnn a’foc%rqg egturﬁe arése%%%% \q:j??ﬂ% nﬁjg)(f’ %a%? h @ellvery
device acuerdivey toielaisvB80elchasacterized in that the locking member is a first toothed ring connected
to a dose dial sleeve and the locking feature is a second toothed ring, the second toothed ring being
prevented from rotation with respect to the housing, thereby preventing rotation of the dose dial sleeve
with resp22t to tﬁbmmmih:@ﬁmedeheamy@imtinbmtdogﬁrageceagggﬂdzlaaﬁs'l’lmetmaijcation delivery
device ace to c 1, ch in that the dose dial sleeve has g threaded insert which is
engaged vq\;'l‘ﬁwatﬁ 58 ‘I)yn ﬂlg';nsmem %Osseeccs)%t Sothe rlnglhelncgjgﬁevgﬁ&e% DEM tPﬁ(r)vmg axially
with respbetrtg Hille\bméadmbnfmen amnmmbrﬁade{jdnsertrmtzeagsm@‘dmedtm wuiih | resverh entiveith
respect t do I e when th secq d sion members catch d af rther force is
exerted (;Pn%ﬁ% c}&%e dia Flfé?;{v%qﬁ% ose m% egs?rgse Iracl érlﬁ the-firstand Sago Hg ?ot g ??@s
thereby Heirlgnmoveohbeto endagjdamsitone locking feature of the housmg info engagement.

23. The medication delivery device according to claim 22, characterized in that the

insert is a threaded insert which is threadedly engaged with the dose limiting member.

24.  The medication delivery device accarding to any of claims 19 to 23,
characterized in that the at least one locking member is swivelled out by means of at
least one ramp feature when activated, thereby engaging at least one locking feature

of the housing.

25.  The medication delivery device according to claim 24, characterized in that an

insert of the dose setting member comprises the at least one ramp



33. The medication delivery device according to any of claims 19 to 32, characterized in that a biasing
means is located between the locking member and a locking feature of the housing for keeping the
locking member and the locking feature disengaged until the locking member is activated. 56 34.The
medication delivery device according to claim any of claims 1 to 33, further comprising a cartridge
which contains the medication, the cartridge compriS#hg a piston which is moved in a distal direction by
the piston rod for medication delivery, wherein the dose limiting member is provided to prevent setting
of a dose of medication which exceeds the amount of medication left in the cartridge. 35.The
medicatideatalivetiycdevie settiog mg ttbanybeficipatsvieth B4 ¢ medicatidio nec epiacie @oniaiaing a
medicinal product. 36.The medication, delivery device accordjng tg any of.claims 1 to 35 provided for
W Ly I e e R o MR e G

consistingesh inading g ravathghibrenaine akive necleckilag weigitane flari g dkieig amdgelesme'lmﬁeir

denvatlvessv'viveiling out and engaging the at least one locking feature of the housing.

26.  The medication delivery device according to one of claims 19 or 25,
characterized in that the at least one locking member or the at least one locking

feature of the housing is held in a first deactivated position by a biasing means.

27  The medication delivery device according to any of claims 19 to 26, comprising
at least one locking member which is an integral part of an insert of the dose setting
member, the locking member exteﬁding through an opening in the dose setting
member, the dose setting member being allowed to perform a rotational movement in
the dose increasing direction with respect to the insert, thereby moving an edge of the
opening against the locking member, the locking member thereby swivelling out and

engaging a locking feature of the housing.

28.  The medication delivery device according to claim any of claims 19 to 27,
characterized in that the at least one locking member is engaged with grooves or
splines in the housing when the locking member is activated, thereby preventing a
movement of the dose setting member with respect to the housing in a dose

increasing direction.

29.  The medication delivery device according to claim any of claims 19 to 28,
characterized in that the at ieast one locking member is a hook which is hooked into at
feast one hooking feature of the housing when the locking member is activated,
thereby preventing a movement of the dose setting member with respect to the

housing in a dose increasing direction.
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30. The medication delivery device according to any of claims 19 to 29, having a
locking member comprising at least one footh for engaging a locking feature of the
housing, the locking member being connected to or interacting directly with the dose
setting member and the locking feature being connected to or interacting directly with
the housing or with an insert of the housing such that a movement of the locking
feature with respect o the housing in a dose increasing direction is prevented,
thereby preventing a movement of the dose setting member with respect to the
housing in a dose increasing direction when the locking member and the locking

feature are engaged.

31 The medication delivery device according to claim 30, characterized in that the
locking member is a first toothed ring connected to a dose dial sleeve and the locking
feature is a second toothed ring, the second toothed ring being prevented from
rotation with respect to the housing, thereby preventing rotation of the dose dial sieeve

with respect to the housing when the two toothed rings are engaged.

32. The medication delivery device according to claim 31, characterized in that the
dose dial sleeve has a threaded insert which is engaged with the dose limiting
member, the second toothed ring being prevented from moving axially with respect to
the threaded insert and the threaded insert being provided for axial movement with
respect to the dose dial sleeve when the first and second stop members catch and a
further force is exerted on the dose dial sleeve in a dose increasing direction, the first

and second toothed rings thereby being moved into engagement.

33.  The medication delivery device according to any of claims 19 to 32,
characterized in that a biasing means is located between the locking member and a
locking feature of the housing for keeping the locking member and the locking

feature disengaged until the locking member is activated.
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34.  The medication delivery device according to claim any of claims 1 to 33,
further comprising a cartridge which contains the medication, the cartridge
comprising a piston which is moved in a distal direction by the piston rod for
medication delivery, wherein the dose limiting member is provided to
prevent setting of a dose of medication which exceeds the amount of

medication left in the cartridge.

35.The medication delivery device according to any of claims 1 to 34, the

medication receptacle containing a medicinal product.

36. The medication delivery device according to any of claims 1 to 35 provided 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.



