Descri ption Medication delivery device and nethod for operating a

nmedi cation delivery device The present invention relates to a nedication
del i very wevommesmr the adninistration of a dose of a dragEerbaw/oexanpl e
insulin or heparin. The nedication delivery device nay be a pen-type
injector to adm ni ster a nunber of pre-set doses of a nedication. In
particul ar, the device may be a device where a user nay activate the

medi cation delivery device. Such nedication delivery devices nmay have
application where persons without formal nmedical training, i.e. patients,
need t oDedeiipiien er an accurate and predefined dose of a nedication. In
particul ar, such devices nay have application where nedication is

adm ni stered on a regular or an irregular basis over a short-term or
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device for delivering an intended dose, the device conprising an engine. US
4,601 ,212 discloses a precision mcropipettor device, which includes a
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enbodi meletigergrdevigieven in the sub-clainms. According to a first aspect a
medi cation delivery device conprises a housing having a proxinmal end and a

di st@l end, a cartridge for holding a medication, the cartridge having an
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drivemenber noveable in a’proxina irection with respect to the housing
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t he do nd a piston.r

with respect to the housing for deliverin e ton.rqd .
adapt ed TR {HBRiREn P eSSV eV Ectrigiation Whére® miedication is
administered on a regular or an irregular basis over a short-term or long-term period.
15
WO 02/05876 A2 discloses a liquid medication delivery device for delivering an intended

dose, the device comprising an engine.

US 4,601,212 discloses a precision micropipettor device, which includes a spring for
20  returning a plunger shaft assembly to a preferred resting position after each use.

The object of the invention is to provide a medication delivery device and a method for
operating the medication delivery device which enable a simple and precise usage of
the medication delivery device. In particular, it is an aim to reduce weeping of

25  medication from the medication delivery device after dose delivery.

The object is achieved by the features of the independent claims. Advantageous

embodiments are given in the sub-claims.

30 According to a first aspect a medication delivery device comprises a housing having a
proximal end and a distal end, a cartridge for holding a medication, the cartridge
having an outlet, a moveable piston being retained within the cartridge, a drive



wWith respect to the cartridge for delivering the dose. The drive nmenber is
rel easably coupled to the piston rod. The nedi cation delivery device
further owopoigmws7oa resilient nmenber which is arranged troTmrPz@9ba29ri ve
menber in the proximal direction with respect to the housing after dose
delivery, thereby reducing pressure of the piston rod on the piston. This
has the advantage that a sinple and pre2i se usage of the nedication
delivery device is enabled. A user may adm ni ster a nunber of pre-set doses
of the medication. For exanple, when, after dose delivery, a force in the
di st al diersben movexkietied rroxinta dinectien mithibrespeécirtodos odeingver yetting aodase
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in the proximal direction wth respect to the housing, whereas the piston
rod nayr%%Per%\%H"q h‘alﬁ'%ﬁﬂ?rﬁ‘?%ﬁ@“v%@/r thesaby ReHSING PressurR O ARIIN &1 t he
drive nmgph ﬁé diohhe proximal direction with respect to the housing that is
transferre tpo the piston rod. Thus, the piston rod may be noved rel ative
to the piston in the pI’OXI mal direction. Thereby, the di stance bet ween the
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Accordl ngly, after the piston rod has been noved proxinmally, the pressure
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member is moved in the prOX|maI direction with respect to the housing due to the

15 resilient member mechanically interacting with the drive member. The drive member
may move in the axial direction with respect to the housing and/or rotate with respect

to the housing. The proximal movement of the drive member may take place before

the next dose is set. The piston rod may follow at least partly this movement of the

drive member in the proximal direction. In particular, the drive member may be moved

20  directly by the resilient member in the proximal direction with respect to the housing,
whereas the piston rod may be moved indirectly by the resilient member via the
movement of the drive member in the proximal direction with respect to the housing

that is transferred to the piston rod. Thus, the piston rod may be moved relative to the
piston in the proximal direction. Thereby, the distance between the piston rod and the

25  piston may be increased. In this way, room is provided that allows a deformed piston,
in particular an elastically deformed piston, to relax in the proximal direction after dose

delivery.

Accordingly, after the piston rod has been moved proximally, the pressure exerted by
30 the piston rod on the piston may be reduced or removed from the piston. Thus, the
deformed piston may mainly relax in the proximal direction after dose delivery.
Uncontrolled relaxation of the piston in the distal direction which may result in



Uncontrol l ed rel axation of the piston in the distal direction which my
result inunintentionally dispensing nedication fromthe cartridge nmay thus
be reduceso 2b1wdsbmrnor e, an i ncreased di stance between the/rreawossicod and
the piston before setting a subsequent dose may result in reducing the risk
of medi cation being unintentionally dispensed fromthe cartridge, due to

vi brations, for exanple, as the nechani8al connection between piston and
piston rod is interrupted. Overall, the dose accuracy may be inproved by
noving the piston rod in the proximal direction after dose delivery.
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pi ston PB§°W§PEEV¥HXW%*§ﬁ§CB8 xi mal direction after dose delivery. For
exanpl e, drugs such as heparin may cause visible bruising when naki ng

contact with the surface of the human body. By reducing or preventing
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q15 rod to piston in the distal direction for dose delivery. The piston may be compressed,
for example. Deforming of the piston may result in a change of the volume of the piston

or the volume of the piston may be constant during and/or after deformation.

After the force in the distal direction is removed from the piston, the deformed piston

20  tends to return to its previous, i.e. undeformed shape. Thereby, the piston may exert
pressure on the medication in the distal direction, which may result in medication being
unintentionally dispensed from the cartridge after dose delivery should already be
completed (weeping). Weeping may be considerably reduced, if the piston rod is
moved in the proximal direction after dose delivery. For example, drugs such as

25  heparin may cause visible bruising when making contact with the surface of the human
body. By reducing or preventing weeping of the medication delivery device, the risk of
visible bruising on the surface of a user’s body may be reduced or prevented.

The piston rod may be retracted from the piston by mechanical energy which may be
30 stored in the resilient member during dose delivery. No electric energy is required for
this purpose.



this purpose.ln an advantageous enbodi nent the resilient nenber is arranged
to nove the drive nenber and thereby the piston rod in the proxinal

di rect i onwoizntymeempect to the housing after dose deli vergTaredonbaby t he
piston rod is noved away fromthe piston by a distance. It is preferred for
this distance to be in the range of (about) 0.1 to 2.0 mm in particular in
the range of (about) 0.1 to 0.5 nm A déstance of this kind may be

particul arly expedient for providing sufficient roomfor relaxation of the
piston in the proximal direction, in particular if the piston conprises
rubber. In ﬂnaadmmowdembod@@@usthemﬂien’ememb@ igrarvangashisemave thel @riveabl y
coupled to the &Pn roj such, t hat thqp I ston r€% f ol | ows, novenent o{ t he
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The first rack of the drive nenber I's expediently noveable with respect to
t he houstaugmentexféhabriye merber insthemaeximas direttéon yithoesied toérabensiagffor st
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15  respect to the housing which is caused by mechanical interaction of drive member and
resilient member after dose delivery and, in particular, before the next dose is set.

This has the advantage that a simple and precise usage of the medication delivery

device by a user is enabled, for example to administer a number of pre-set doses of a
20  medication with high dose accuracy. Thus, persons without formal medical training, i.e.

patients, may administer accurate and predefined doses of the medication repeatedly.

In a further advantageous embodiment the drive member comprises a first rack and
the piston rod is coupled to the first rack via a pinion, wherein the pinion is engaged

25  with a second rack and the second rack is connected to the housing. The first rack of
the drive member is expediently moveable with respect to the housing. Preferably, the
first rack is axially movable between a first and a second end position.

In a further advantageous embodiment the drive member comprises a first supporting

30 element and the piston rod is coupled to the first supporting element via a lever,
wherein the lever is engaged with a second supporting element and the second
supporting element is connected to the housing.



wherein the lever is engaged with a second supporting el enent and the
second supporting elenent is connected to the housing.Iln a further
advant agewoommssrment t he second rack or the second sepp@mrRimge@benrent is
formed unitarily with the housing or is secured against rotational and/or
axi al nmovenent with respect to the housing. In this way an advant ageous
coupling for actuation of the piston rod nay be provided for. In a further
advant ageous enbodi nent the resilient nenber is forned integrally with the
housi ng or as a separate elenment, e.g. integrally with an insert of the
housing. In this way a precise and secure coupling of the resilient nmenber

i ent nenpber and the

to the housi.ng nmay, be .provi ded for. reover, the resi
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exanple, the resilient nenber is forned Integrally with the insert of the

housi ngaxigharemamaviihvespecidp tha&oNsigi ng conpri ses the second rack in
addié;i on to the resilient nmenber. Preferably, the resilient nenber is
different fromthe piston. In a further advantageous enbodi nent the

resiliem thiemzsr an adeantageseds icouptad for asliatior of tieagiston tdd inag sl provideeiber
at a distal end side of the drive nenber, in particular during dose
deIiver{ﬁ?r-Thus, the resilient nmenber nay interact with the drive nmenber to
nove the drive nmenber in the proxinmal direction with respect to the housing
after dose delivery in a sinple way. In a further advantageous enbodi nent

t he resin ieerthee @deantageous endvodiment the resilientaneanbge ds famed frvegrally iwithhe

distal directi.on to be exerted on the resilient . penber during dose deliver
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delivery and after renoving the force in the distal direction, the biased

resilient menber noves the drive nmenber in the proximal direction with
r espect In ¢his weayha psecige Bndssecare epupling atjtheetasilient shameerdiostve housingsiay ent

menber ib% %?8\?.88&’ %oor. %Feotv%?, the resilient member and the housing are easily
manufactured. Preferably, the insert of the housing is fixed to the housing. The insert

15 may comprise the resilient member. For example, the resilient member is formed
integrally with the insert of the housing, wherein the insert of the housing comprises

the second rack in addition to the resilient member. Preferably, the resilient member is

different from the piston.

20 In a further advantageous embodiment the resilient member is arranged to
mechanically interact with the drive member at a distal end side of the drive member,

in particular during dose delivery.

Thus, the resilient member may interact with the drive member to move the drive
25 member in the proximal direction with respect to the housing after dose delivery in a

simple way.

In a further advantageous embodiment the resilient member and the drive member are
arranged for a force in the distal direction to be exerted on the resilient member during
30 dose delivery such that the resilient member is biased in such a way that after dose
delivery and after removing the force in the distal direction, the biased resilient member

moves the drive member in the proximal direction with respect to the housing.



drive nmenber in the proximal direction with respect to the housing. For
exanple, the resilient nenber is a spring, |like a circular spring, a |leaf
spring orwem/deé3mpri ng. Preferably, the resilient nmenbectirr2absfhesined
during the distal novenent of the drive nenber during dose delivery, e.g.
near the end of dose delivery, for storing mechanical energy for noving the
drive nmenber in the proxinmal direction.6According to a second aspect a

met hod for operating the nmedication delivery device of the first aspect of
the invention is provided. After having set a dose of nedication by noving
the drive nenber in the proximal direction and after having noved the drive

menber iLn the.di stal directi for del,iveri.ng,the dose by, exerting a force
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nunber déiccording & adeseosd alspebica meihod forcoperafing thedoediadtibn detiyerydesmceaof

a usbr R FistRoveaPoblbe Aigaliod f Aoy drs Ao TOMS SRLSH9PcOhaBRTRE e

moved i fdigy RO EHDBImEBBE i &k ﬂ—éﬂm%ﬁﬁﬁéét‘ior{ ané Nt W nfBiRd Pe drive
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next dosemeersiottheptisthbdinettionsionsetjverng the dose byelxertiingya faiee adtisgaon thed
T o RO oL b R PRRY e e 8 S B et g
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15 member to be biased, the method comprises the steps of waiting for a preset period of

time, and thereafter removing the force in the distal direction from the drive member

with the drive member being moved in the proximal direction with respect to the

housing by mechanical interaction of the biased resilient member and the drive

member, which mechanical interaction causes movement of the piston rod in the

20  proximal direction with respect to the housing.

This has the advantage that a simple and precise method for operating the medication
delivery device is provided for. For example, a user may administer a number of pre-
set doses of the medication. After dose delivery, when a distal force acting on the drive

25 member has been removed, for example when a user has removed the finger from a
dose button, the drive member may be moved in the proximal direction with respect to
the housing due to interaction with the biased resilient member and, in particular,
before the next dose is set, preferably subsequent to dose delivery. The piston rod
may at least partly follow the movement of the drive member in the proximal direction.

30 Thus, the piston rod may move with respect to the piston, thereby reducing pressure of
the piston rod on the piston and possibly increasing the distance between piston rod
and piston. Accordingly, the piston may mainly relax in the proximal direction.



the piston rod on the piston and possibly increasing the distance between
pi ston rod and piston. Accordingly, the piston may mainly relax in the

pr oxi mal wonremicemsThe di stal force acting on the drivepPoe/msres09jos6129

expedi ently renmoved before a subsequent dose of the nedication is set,
preferably subsequent to dose delivery, causing the piston rod to be noved
in the proximal direction with respect To the housi ng by nechani cal
interaction of the resilient nenber and the drive nmenber. After having
noved the drive nmenber distally and into abutnment with one end of the
resilient nmenber during dose delivery, and preferably biasing the resilient
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during the preset period to be part of the dose. A deformed piston tends to
retu?n MAYy pe carried out without interaction of medication and human body.

In an advantageous embodiment the piston is elastically deformed during movement of
the piston rod in the distal direction and the piston starts to resume its undeformed
shape by relaxing in the distal direction during the preset period of time thereby
20  expelling further medication from the cartridge. Preferably, the piston continues to
resume its undeformed shape by relaxing (essentially) in the proximal direction after

the piston rod has been moved in the proximal direction with respect to the housing.

By waiting for the preset period of time, the deformed piston is given time to relax in
25 the distal direction before the pressure of the piston rod on the piston is removed.
Relaxation in the distal direction causes further medication to be expelled from the
cartridge. It is therefore preferred for the amount of medication which is expelled during
the preset period to be part of the dose. A deformed piston tends to return to its
previous shape more quickly soon after the distal movement of the drive member for
30 dose delivery is finished. Later on, relaxation is slowed down. Therefore, it is advisable
to wait the preset period of time after distal movement of the drive member and the

piston rod for dose delivery has been completed and to regard the amount of



previ ous shape nore quickly soon after the distal novenent of the drive
menber for dose delivery is finished. Later on, relaxation is sl owed down.
Ther ef or ewoi2b10/®3mdvi sabl e to wait the preset period of prirmr2abiesi2gi st al
novenent of the drive nenber and the piston rod for dose delivery has been
conpleted and to regard the anount of nedication expelled to be part of the
(pre-set) dose. Dose accuracy can be in8reased in this way. After the

pi ston has relaxed partly in the distal direction and, thereafter, the
distal force on the drive nenber has been renoved, the piston may

(essent mediggtiane¢xpelied torze pacafriae (diersri) dose. Dasarcadrasyitcageer ncreased
enbodinen{.the preset period of tine is greater than or equal to 5 seconds
and Iesgqu%WaXr equal to 15 seconds, e.g. 10 seconds. In a further

advant ageous enbodi nent a restriction nenber limts that novenent of the
drive nenber in the proximal direction with respect to the housing, which
i s causédtepyhe nisterebas relaxedreamlyrin tflfﬁéﬂlﬁ‘rtéls(ﬂlfﬁcélpﬁ(ﬂﬂdfréfh@@ﬁftﬁhjh%é'l%@'rfarﬁﬁad
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novenment of the drive nenber in the proximal direction caused by
interaction of drive nmenber and resilient nenber, for exanple. Wen a

SUbseqUﬁﬂ‘}aﬁ%?ﬁ/gngge%giﬁ‘fﬁ%&dﬁeﬁ?tt@aﬂ%{%ﬁi FS@Fi%&’ of §meeik: ré%%&%éﬁ’@r &ﬁﬂéﬂ% gan

be nove ox1 ma Irection espect to the si ng, erein the
pr oxi malketondsearg fdssadahwyr aquskeio tosedunddr evge 10esdwendeay easily overcone
the resistance provided by the restriction nenber. In contrast thereto,
novetrent of the drive menber in the proxi mal direction which is caused by

I nt er acy anfethefibdvant#ReBas etisbdigent izeristridicheerisdrandil hal 4fsverhent of

overcone the resistancé provided by the restriction nenber. In a further
advant affepddve nssaberentthe peoximet dineetionhwitin respectto the heudieg, wiichis/eaudead t he
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interact with the drive member for this purpose.

15
Uncontrolled proximal movement of the drive member after dose delivery is avoidable
in this way. A detent as a restriction member may limit the movement of the drive
member in the proximal direction caused by interaction of drive member and resilient
member, for example. When a subsequent dose of medication to be delivered is set,

20  the drive member can be moved in the proximal direction with respect to the housing,
wherein the proximal force applied by a user to the drive member may easily overcome
the resistance provided by the restriction member. In contrast thereto, movement of
the drive member in the proximal direction which is caused by interaction of drive
member and resilient member preferably doesn’t overcome the resistance provided by

25  the restriction member.

In a further advantageous embodiment the distance which the drive member is moved
in the proximal direction with respect to the housing after dose delivery caused by the
resilient member is less than the distance the drive member is movable in the proximal

30 direction for setting a (subsequent) dose of medication to be delivered.



resilient menber is |less than the distance the drive nenber is novable in
the proximal direction for setting a (subsequent) dose of nedication to be
del i ver edwohe1dmsTr" medi cati on delivery device" nmay nmeamca/EpRovgloesidose or
mul ti-dose or pre set dose or pre-defined, disposable or re-useabl e device
designed to dispense a user selectable or pre-defined dose of a nedication,
for exanple 7 multiple pre defined dose3. The nedication may conprise

i nsulin, growth hornones, |ow nolecul ar wei ght heparins, and/or their
analogues and/ or derivatives etc. Said device may be of any shape, e.g.
conpact Tbe teen- "nmbcatlan delemwo@wqeﬁern@sarr@eama|scmle’a$osecm'pmu§edase1@e¢ﬂre~ or
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maxi mum dose stops a apted to be abutted by an axial stop provided on the
drive nofthe injetlier-ty@em "engaged” may particularly nean the interlocking of
two or nore conponents of the medication delivery device, e.g. a spline,

t hread, or neshed

The term "housing" may mean any exterior housing ("main housing", "body", "shell")

15 or interior housing ("insert", "inner body") having a unidirectional axial coupling to
prevent proximal movement of specific components. The housing may be
designed to enable the safe, correct, and comfortable handling of the medication
delivery device or any of its mechanism. Usually, it is designed to house, fix, protect,
guide, and/or engage with any of the inner components of the medication delivery

20  device (e.g., cartridge, piston, piston rod) by limiting the exposure to contaminants,
such as liquid, dust, dirt etc. In general, the housing may be unitary or a multipart
component of tubular or non-tubular shape. Preferably, the exterior housing is
provided with a plurality of maximum dose stops adapted to be abutted by an
axial stop provided on the drive member.

25
The term "engaged" may particularly mean the interlocking of two or more
components of the medication delivery device, e.g. a spline, thread, or meshed
teeth connection, preferably the interlocking of meshed teeth of components.

30 The term "drive member" may mean any component adapted to operate
through/within the housing, designed to transfer axial movement through/within the
medication delivery device, preferably from an actuation means to the piston rod.



teeth connection, preferably the interl ocking of nmeshed teeth of

conponents. The term "drive nenber" may nean any conponent adapted to
oper at e twWoeughissiorhi n t he housi ng, designed to transfercaspadoomesresrent
through/within the nedication delivery device, preferably froman actuation
means to the piston rod.In a preferred enbodi nent the drive nenber is
further releasably coupled with the pidtion rod. The drive nmenber nay be of
unitary or multipart construction. The term "rel easably coupl ed" may
preferably nmean that two conponents of instant device are joined for

t r ansf ein @f pfederred emipedisranitthe driveemeinizart isdurtbar yelepsablyrehlped witmtne

di spense. .Preferably.. the drive nber i.s releasably coupled to the piston
rod sucRISATOF nEeitiye Merber SOy ark iy Tontoat cBRefuciathmer i 't he
distal direction with respect to the housing for delivering the dose and

does not_follow movenent of the drive nenmber in the proxinmal direction with
respect The terdn hoelgasgyvrecammledngnaperedseablyh@eginstiat fwel corapemnentar ol e
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be of uhbuaing whidkuist cpased dynsreaheniaah . inferadtionabf driveheepikaroand gésilient
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conjunction with a rack,

15 The term "piston rod" may mean a component adapted to operate through/within
the housing, designed to transfer axial movement through/within the medication
delivery device, preferably from the drive member to the piston, for the purpose of
discharging/dispensing an injectable product. Said piston rod may be flexible or
rigid. It may be a simple rod, a lead-screw, a rack and pinion system, a worm gear

20  system, or the like. The term "piston rod" may 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 and may be of unitary or multipart
construction. Preferably, the piston rod comprises a series of one or more sets of
longitudinally spaced ribs and/or indentations.

25 The term "pinion" may mean a toothed wheel used in conjunction with a rack,
preferably a rack to transmit force and/or motion. Preferably, the term "pinion"

means a pinion mounted within a carrier.

The term "lever" may mean any beam component pivoted about a fulcrum to
transmit force and/or motion. In a preferred embodiment the fulcrum point is located

30 on the housing and load is applied through the drive member. In yet another



preferably a rack to transmt force and/or notion . Preferably, the term
"pinion" neans a pinion nounted within a carrier. The term"lever" nmay nean
any beamworrpmngsto7pi vot ed about a fulcrumto transmt fror@ae2em@déare moti on.
In a preferred enbodi ment the fulcrumpoint is | ocated on the housing and

| oad is applied through the drive nenber. In yet anotherpreferred

enbodi mrent the term "l ever" may nean arlyl beam conponent that is pivoted
essentially proximally with respect to the piston rod during dose setting
and that is pivoted essentially distally with respect to the piston rod
during gosferngel eudradimeot teeatepine,leser emery mﬁlny begmmeampangnt dhdloisent

consisting,of a lev and.a carr er desi to. transmt. force and/ or
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ribs anﬂﬁeﬂfls'd\ﬁﬁé@@s‘s@ﬁﬁal?"é/sfﬁllyt\ﬁmﬁ fﬂesdébtaoﬂh@fpﬁtbﬁdpér&@wgr@cﬁﬁe élelf\ﬁlafrii is
| ocated in the housing an further rack is located in the drive nenber.

In a fuFOREXaiMRIera devanBBeRMEht MAle MeRN GNYbeeMPORENE qensisiingnplyadaeer of
the fackg, ﬁ&?ﬁr%ﬁ d8§||g‘h%8 tB%?fsPrﬂt %rc&%n&ib? fbfiye menber is flexible and/or

p|vo ed "an nmova n-one or I's, nore preferably one. The
"distal end" of the device or a corrponent of the device may rrean t he end,
whi ch iﬁ- cl osest, ,the dispensing end of the device. The ' xi,mal end" of
the devil®& & @ pJRBKtMBENt Y HRMRA &R HHAE & Eeéﬁ@”%io KB angdfehest
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expl ained 1n the owing with e ald of schematic draw ngs. Figure 1
shows ahsestngoaall a ifwwhef rank isxlocpted yn éime)@hhweemenmbera Imealifigriin € o preferieder y
device in . a firs cartrld fuII 03| i_on 1A sh a further
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device in a second

or more axis, more preferably one.

The "distal end" of the device or a component of the device may mean the end,
which is closest to the dispensing end of the device.

The "proximal end" of the device or a component of the device may mean the
15 end, which is furthest away from the dispensing end of the device.

Exemplary embodiments are explained in the following with the aid of schematic

drawings.

20  Figure 1 shows a sectional view of an exemplary embodiment of a medication
delivery device in a first, cartridge full, position,

Figure 1A shows a further sectional view of the medication delivery device in
the first, cartridge full, position,

25
Figure 2 shows a sectional view of the medication delivery device in a second,

first dose set, position;



first dose set, position;Figure 3 shows a sectional view of the nedication
delivery device in a third, final dose dispensed, position, Figure 4 shows
a 3-di rensoaorlosyioew of a part of the nedication deliverygTd®Priodssibs gure 5
shows a sectional view of a further exenplary enbodi nent of the nedication
delivery device, Figures 6A and 6B show a sectional view of a schematic
illustration of the nedication deliveryi2zdevice. Elenents of the same design
and function that are shown in different illustrations are identified by
the sane reference nuneral. Figure 1 shows a sectional view of a nedication
del i ver yiglgei &e 1shows o isestionalaview d@feheumedigadivint dehiveryhdewisei ivaaitbind,
delivery d gice 1 conprises.a cartridge housing 2 and a cartridge 3 . The
cartrid gag ?%3?@PQP%%$ Wﬁqithe cartridge housing 2 . The cartridge has
an outlet 3'. The device 1 conprises a main (exterior) housing 4 having a
proximal_end P and a distal end, which is closest to the dispensing end D
of the MmiGHrest i ons@ws varJ-direensienal view ef ékinaal ddntheofmedicatiant dietiyery
hous%ngd%V d the distal end of the main housing 4 are secured together by
any suitable’nmeans known to the person skilled in the art. In the
illustrated enbodi nent, the cartridge housing 2 is secured within the
distal end of the nmin hous%gg 4 . The cartridge 3 fromwhich a nunber

YWe¥h
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housi ng A Dl 0 LSyikgetained in the proximal end of the cartridge 3 .
A remvgﬁ?décété%h gbﬁseaeijé\gggbl y retained over the distal end of the

cartridge housing 2 . The renovable cap 6 may be optionally provided with
oneor re windows to.the cartridge 6 through which the sition of the
o S b BidurEh o a0 o (S edtionat ViRkodt o) Ackdwatt fbRraEs OF e

embodi mpsddichtien diefilaty §8dicef the cartridge housing 2 is provided

Elements of the same design and function that are shown in different illustrations are
identified by the same reference numeral.

15
Figure 1 shows a sectional view of a medication delivery device 1 in a first,

cartridge full, position.

The medication delivery device 1 comprises a cartridge housing 2 and a cartridge

20 3. The cartridge 3 is retained within the cartridge housing 2. The cartridge has an
outlet 3. The device 1 comprises a main (exterior) housing 4 having a proximal end
P and a distal end, which is closest to the dispensing end D of the medication
delivery device 1. The proximal end of the cartridge housing 2 and the distal end of
the main housing 4 are secured together by any suitable means known to the

25 person skilled in the art. In the illustrated embodiment, the cartridge housing 2 is
secured within the distal end of the main housing 4.

The cartridge 3 from which a number of doses of a medication M may be dispensed
is provided in the cartridge housing 2. A piston 5 is retained in the proximal end of
30 the cartridge 3. A removable cap 6 is releasably retained over the distal end of
the cartridge housing 2. The removable cap 6 may be optionally provided with one



with a distal threaded region 7 designed for the attachnent of a suitable
needl e assenbly to enabl e nedication to be dispensed fromthe cartridge 3 .
I n the ilwobroaised7enbodi nent, the mai n housing part 3 ipsTEPosbaesi2ai t h an
insert, i.e. internal housing 8 . The internal housing 8 is secured agai nst
rotational and axial novenent with respect to the main housing 4 . The
internal housing 8 is provided with a siécond rack 9 extendi ng al ong the
main axis of the internal housing 8 . Alternatively, the second rack 9 may
be formed unitarily with the main housing 4 . Alternatively, the internal
housi ng o8 nerg Wwiedbwsntiedhergastiidgd §' thirokigh idictathe positongfane pigtdintd withln vy,
the internal hqusing 8 is.proyided with a plurality of guide lugs 32 (cf.
figure %e 8%”@8%3 %&Qﬂﬁg V?B’V?aclf. figures 1A and 4). The pawl neans 34 nay
be an integrated part of the internal housing 8 or nay be a separate
conmponent. A piston rod 10 extending through the main housing 4 has a first
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the second set of Indentations 11 15 essentially equal. A pinion gear 13,
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the secoerdfiggke @) and pawl means 34 (cf. figures 1A and 4). The pawl means 34 may be
15 an integrated part of the internal housing 8 or may be a separate component.

A piston rod 10 extending through the main housing 4 has a first set of indentations
11’ (cf. figure 1A) extending longitudinally along external surfaces of the piston rod
10. In particular, the piston rod 10 is designed and arranged to be secured against

20  rotational movement with respect to the main housing 4. A second set of
indentations 11 extends longitudinally along internal surfaces of the piston rod
10. The first set of indentations 11’ of the piston rod 10 extends through and is
engaged with the pawl means 34 provided on the internal housing 8, for example
on or connected to the second rack 9, to prevent movement of the piston rod 10 in

25 the proximal direction with respect to the housing during setting of the dose. A
bearing surface 12 located at the distal end of the piston rod 10 is disposed to abut
a proximal face of the piston 5. In the illustrated embodiment the longitudinal
spacing of the first set of indentations and the second set of indentations 11 is
essentially equal.

30
A pinion gear 13, consisting of a carrier 14 and a pinion 15, free to rotate within the
carrier 14, is located within a channel within the piston rod 10. Pawl arms 16



I ndentations 11 of the piston rod 10 . The paw arnms 16 of the carrier 14
are designed to transmt force to the piston rod 10 in the distal direction
during diwpensmesnd to allow rel ative novenent between the/mpRowossigear 13
and the piston rod 10 in the proximal direction during setting the dose.
The teeth of the pinion 15 are permanently engaged with the teeth of the
second rack 9 of the internal housing 84 A drive nenber 17 extends about
the piston rod 10 and is rel easably coupled to the piston rod 10 . The
drive nmenber 17 conprises a rack part 18 and an activation part 19 . The
rack paffigu® aAdladededoni thet carniepdbtarereigasabiy engaged vt theoseéeond set of

prevent . rotatj.onal, ,.an xi al . nove ere_bet ween. natively,  the
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the illustrated enbodi ment the guide slots also prevent rotational novenent
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15 The rack part 18 is provided with a first rack 20 extending along the main axis of
the rack part 18. The teeth of the first rack 20 of the rack part 18 are permanently
engaged with the teeth of the pinion 15.

The drive member 17 has a plurality of guide slots (not shown) in which the guide
20 lugs 32 (cf. figure 4) of the internal housing 8 are located. These guide slots define
the extent of permissible axial movement of the drive member 17 with respect to
the housing 4. In the illustrated embodiment the guide slots also prevent rotational

movement of the drive member 17 relative to the main housing 4.

25  The medication delivery device 1 further comprises a resilient member 21. The resilient
member 21 is arranged to move the drive member 17, preferably to move the drive
member 17 and the piston rod 10 together, in the proximal direction with respect to the
main housing 4 after dose delivery, thereby reducing or even removing pressure of the
piston rod 10 on the piston 5. The resilient member 21 is arranged to mechanically

30 interact with the drive member 17 at a distal end side of the drive member 17. In this
exemplary embodiment, the resilient member 21 is formed integrally with the internal
housing 8. Alternatively, the resilient member 21 may be formed integrally with the



housing 8 . Alternatively, the resilient nmenber 2 1 may be forned
integrally with themain housing 4 . In another enbodi nent, the resilient
menber nayohkeloawssmrenent separate fromthe housi ng and Pcempkéve/ose1ber nal
housi ng. For exanple, the resilient menber 2 1 is a spring, for instance a
circular spring, a leaf spring or a coil spring. The activation part 19 of
the drive nenber 17 has a plurality of 1¢rip surfaces 22 and a di spensi ng
face 24. To increase intuitiveness of the operation of the nedication
delivery device 1 and to indicate visual feedback regardi ng dose setting,

t he mai maioUuwusinNgt 4odp mmthemamty)dbeeptr dhe desilieht membendmy be amelemenke

menber 4' through [ | status,indi ators rovided o the drive
Tonber sopRiane My itk bR Bh st B i et BOUTES PP OB SRR dnh e a0
del i ver yngiawércel s é{\ﬁsbhn@a‘oﬂmféddé@éimra@aﬁgérlrfg @OBaf SpritPor @I’cbwgphhg grip

surfaces 22 of the drive nenber 17 . The user then pulls the drive nenber

17 in a proximal direction away fromthe main housing 4 thereby novi ng t he
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by interacti®on of pawl nea he i nternal housin th the tirst
set of dnwenltrmhmsﬂjlhramrghthmml graph oad si@ttmjmdrrrgatd[ssprcs/eded 0Q.thasdrivee

drive merrbeg &Ztravels in the proximal direction relative to the piston
rodt 40, MGMBOBLN CEPRE YEWSH the carrier 14 are elastically displaced

inwardly by interaction with the second set of indentations 11 of the
piston rod 10 . The proxinmal travel of the drive nenber 17 is limted by

t he gui dreths tmllowsig tthe apesatigaet thesmedigationedaliverytievine 1t williee descrited.dri ve
menber 17, the pawl arnms 16 of the carrier 14 engage with the next
sequential indentation of the second set of

To set a dose a user grips the grip surfaces 22 of the drive member 17. The user
15 then pulls the drive member 17 in a proximal direction away from the main housing

4 thereby moving the rack part 18 in a proximal direction. The proximal movement

of the rack part 18 causes the pinion 15 to rotate and move proximally by virtue of

the engagement of the teeth of the pinion 15 of the pinion gear 13 with the teeth of

the first rack 20 of the rack part 18 and the teeth of the second rack 9 of the
20  internal housing 8 thus moving the pinion gear 13 in the proximal direction.

The piston rod 10 is prevented from moving proximally by interaction of pawl
means 34 of the internal housing 8 with the first set of indentations 11’ on the piston
rod 10 during dose setting. As the drive member 17 travels in the proximal direction

25 relative to the piston rod 10, the pawl arms 16 of the carrier 14 are elastically
displaced inwardly by interaction with the second set of indentations 11 of the piston
rod 10.

The proximal travel of the drive member 17 is limited by the guide slots of the rack
30 part 18. At the end of the travel of the drive member 17, the pawl arms 16 of the
carrier 14 engage with the next sequential indentation of the second set of
indentations 11 of the piston rod 10 as indicated in figure 2. The action of the pawl



indentations 11 of the piston rod 10 as indicated in figure 2 . The action
of the pawarns 16 of the carrier 14 positively engaging the second set of
i ndent at iwooloesfo7t he piston rod 10 creates an audi bl e pemadro@otosd1eo
feedback to the user to indicate that the dose has been set. Wen the dose
has been set, the user may then dispense this dose by depressing the

di spensing face 24 of the activation pd6t 19 of the drive nenber 17 . By
this action the drive nmenber 17 and the rack part 18 are noved axially in
the distal direction relative to the main housing 4 . As the teeth of the
pi ni on a8msf1G bé the camergéhmosdively eaggguwithe sacomd sekef inddntatiens ilrlsof

rack 20 0f the ra part. 18 and the teeth .of t second rack, 9. of th

|t or nalhBIRERE0E. T Bl PO AUASTE AP iacH R s BaER S T MASE I dieatE That at o
and novenhd Yokkensd peah shitrection thus noving the pinion gear 13
longitudinally in the distal direction. As the pawl arns 16 of the carrier

14 of the pinion gear 13 are engaged with the second set of indentations 11
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axi al mivenigpersfing Hecepizsit of thi@dhctiVattonsest tBeobaay idnigesmefrige 12 Bf thive
pi ston rod 10 to bear agai nst the gi ston 5 in the cartridge 3 causing the
pi st on §ctien JRe &1\ MRIMBAL Tfoded testagk part i pepymevediagxply Hothe gistal
nedi ca : 1 |l e ldhgl t;
Shown Cigglich PRIEVEREIAB AN AHEGNEIE AL 16 MEEIGMaTpnEH, 18R hE dibien,
sl ot s (gear d3phriecémnd agesxhaithn) thef tetdtle afdbk fpar tack820 ofdle vbek padt 1 &and e
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f eedbacKk regardi ng dose di spense may optionally be indicated by a graphical
st at us gedr datengitystinallydisdhelistabduectien . nasbeg paw! anmiscltd obihebeaniesvigdof

t hrough t he. opti onal, ™. ndow to the, drive nenber., 4. .0 th i.n usi.ng 4 .
Fur  her 1o SUCBheop 0 A Sl aded Mty et el T LB B
rod 10, the piston rod 10 is caused to move longitudinally in the distal direction with
15 respect to the internal housing 8.

The distal axial movement of the piston rod 10 causes the bearing surface 12 of the

piston rod 10 to bear against the piston 5 in the cartridge 3 causing the piston 5 to

be deformed and moved distally, thereby causing a dose of medicament to be
20 dispensed through the attached needle (not explicitly shown).

The distal travel of the drive member 17 is limited by the guide slots (not explicitly
shown) of the rack part 18. Audible and tactile feedback to indicate that the dose
has been dispensed is provided by the interaction of the pawl means 34 of the
25 internal housing 8 with the first set of indentations 11’ of the piston rod 10.
Additionally, visual feedback regarding dose dispense may optionally be indicated
by a graphical status indicator, provided on the drive member 17, which can be
viewed through the optional window to the drive member 4’ in the main housing 4.

30 Further doses may be delivered as required up to a pre-determined maximum
number of doses. Figure 3 shows the medication delivery device 1 of instant

invention in a condition where the maximum number of doses has been



nunber of doses. Figure 3 shows the nedication delivery device 1 of instant
I nvention in a condition where the maxi mum nunber of doses has beendel
ivered . wo2otwm3mondition a proxinmal face 26 of the carcrar2ddiosdze s an
internal distal face 28 of the piston rod 10 to prevent further axial
novenent of the pinion gear 13 and thus the drive nenber 17 in proxinal
direction. After distal novenent of thd7drive nenber 17 for dose delivery
is finished, the resilient nmenber 2 1 has been biased. For exanple, a
distal end face of the drive nmenber nmay have noved into abutment with the
resiliedelivenddr 112 thisandntHéonia peoxieabéacel 26 fythapasribedh aboneanfiotarhar

into the.di | g ' t t ith th i |ient mber .2 t her eb
bi asi ng Ol 126 25 fhaniseR 2o T0 AP ueverE il +ERboRReRRtiribe Bl
on the debya3meiPeiuslifel driviehetitsdrad7 M pregim A diirebhién bi ased resilient menber
2 1 noves the drive nenber 17 and the piston rod 10 in the proxinal

direction with respect to the main housing 4 . Thereby, pressure of the
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pr oxi mameahbec21 das eentsiapsd \Wateskantkiste ax alistalneradf fdoeeofithetdpiveomembehenay
distal direction may be reduced or avoided in this way. Correspondingly,
uni nt enfA¥RANOVRELIBIG gbeimerHavieiiiecesiigpt Bembitieeand ie deyamembehé/ pidt on
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rember 17+FDEEH ARG JBR G the BIshA drcetiod b hep ARna resiertingngete, |
parti cultareby bidsing thegesdien{ atemkbgr 2. After tile bisar ramovdsethprfordenadtingi oretita on
with respect to the majn housing 4 b ans of the resilient menber 2.1
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the distance the piston rod 10 is noved, i.e. the piston rod 10 and the
drive mbBobeingl4. hiegreby, passhiesl ohithé pistehaod d&I oadhemisige.S & reskicedas the

menber 30 f. . figure A, 6B). far . .exanple one. of or I | .ty of

ot ent s Pt rod s fEtERTe ot inn Pty dhaanTae Trbbiel el pEt: bkl

di recti gk ptddimal direction may be provided. Relaxation of the piston 5 in the distal direction
15 may be reduced or avoided in this way. Correspondingly, unintentional weeping of the

device may be reduced.

Preferably, the piston rod 10 is moved away from the piston 5 by a distance and/or the
drive member 17 is moved by a distance in the range of (about) 0.1 to 2.0mm, in
20  particular in the range of (about) 0.1 to 0.5mm, in the proximal direction with respect to
the main housing 4 by means of the resilient member 21 moving the drive member 17
in the proximal direction after dose delivery. The distance the drive member 17 is
moved does not have to be the same as the distance the piston rod 10 is moved, i.e.
the piston rod 10 and the drive member 17 may be coupled with mechanical

25 advantage.

A restriction member 30 (cf. figures 4, 6A, 6B), for example one of or a plurality of
detents, may limit that movement of the drive member 17 in the proximal direction with
respect to the main housing 4, which is caused by the resilient member 21. The
30 restriction member 30 may be provided on or secured to the housing. When the next
dose of medication M to be delivered is set, the drive member 17 can be moved in the

proximal direction with respect to the housing 4, wherein a proximal force applied by a



respect to the main housing 4, which is caused by the resilient nenber 2 1.
The restriction nmenber 30 nay be provided on or secured to the housing.
When t he wexbiudesm7of nedi cation Mto be delivered is seCI/Epb@odséize nmenber
17 can be noved in the proximal direction with respect to the housing 4,
wherein a proximal force applied by auser of the nedication delivery device
1 may easily overcone the resistance ad& nst proxi mal novenent of the drive
menber 17 which is provided by the restriction menber 30. Uncontrolled
proxi mal novenment of the drive nenber 17 by means of the resilient nenber 2
1 may beseawof twinmedicaiionrdsiivery tdevige e msyr e3sly gferepmehibediesist@naepagaivat of

the drive me r 17 for e deljvery, has n_ fi.ni shed, and after th
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whi ch period he holds the drive nmenber 17 in the distal end position, and

onl y t heesdiigntenember ehvay beavegledoyaloeiragtricion mrerabet 3. direction on the
drive nmenber. This is of particular advantage, if the piston 5is
el astically defornmed, e.g. conpressed, during dose delivery on account of

the pregdter ehexstaladovemeheopingt diivémamtbdrel Pfsrtduser @elivedy hasdeehinigheate
I mredi ately after the end of the distal npvenent of the piston rod 10 for
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equal to 15 seconds, e.g. 10 seconds. As the anount the piston is

conp? esg@gxe@@xponentlally Thus, it is advantageous to allow the piston 5, at first, to relax in
the distal direction. The amount of medication expelled during relaxation in the distal
direction may be part of the dose. Therefore, it is advisable to leave a needle of the
device in the body for the preset period of time, if the medication is injected into a body
by the user. After the preset period of time has lapsed, the distal force is removed from

20 the drive member 17 and, on account of the biased resilient member 21, the drive

member 17 and the piston rod 10 are moved in the proximal direction, thereby allowing

the piston 5 to finish relaxation mainly in the proximal direction.

The preset period of time may be greater than or equal to 5 seconds and less than or
25 equal to 15 seconds, e.g. 10 seconds. As the amount the piston is compressed may
depend on the force which is applied, waiting for the preset amount of time after distal
movement of the drive member has been finished has the advantage that dose
accuracy is increased as initial relaxation of the piston after the distal movement of the
drive member has stopped contributes to dose delivery. The distance the drive
30 member 17 is moved in the proximal direction with respect to the main housing 4 after
dose delivery due to interaction of drive member 17 and resilient member 21 is



depend on the force which is applied, waiting for the preset amount of tinme
after distal novenent of the drive nenber has been finished has the

advant agewbhato/@sme accuracy is increased as initial relpaxrareao/nedi2e he

pi ston after the distal novenent of the drive nmenber has stopped
contributes to dose delivery. The distance the drive nmenber 17 is noved in
the proximal direction with respect to1She nmain housing 4 after dose
delivery due to interaction of drive nenber 17 and resilient nmenber 2 1

i sexpediently smaller than the distance the drive nenber 17 is noved in the
pr oxi maexpediesty smaer thandbedisiinee theditivememnber beisdeovedinetthe praxinad for

illustrated odi_ne ti del ivery device 1 is a fixed dose
pen. Al ?8&W§ﬁﬁ§&%§, ?ﬁ%ecijr%%focna& ﬁjedgelgiv\%‘?? device 1 may be a pen for
delivering variable, preferably user-settable doses. Figure 4 shows a
3-di nensional view of a part of the nedication delivery device 1. The
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i's arrapgsdrdbdy Ug@ﬂ:gettamétj;asemt eract with the drlve menber 17 at a di stal
end side of the drive nenber 17. In this exenplary enbodi nent, the
resilient menber 2 1 is fornmed integrally with the internal housi ng 8. A

r oxi mal f &S nd
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housing 8 . Wen the user Tenoves the distal force fromthe activation part
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nepber t he
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30, for egEmPRArG eMiBodimedtt, thePledniaht Merdberd2t eférmed integrally with the mternal
15 housing 8. A proximal end face of the internal housing 8, which comprises the second
rack 9, comprises the resilient member 21. The resilient member abuts the activation
part 19 of the drive member 17 near the end of dose delivery and is bent in the distal
direction while the drive member is moved further in the distal direction, thereby
biasing the resilient member. The resilient member 21 is designed as a flexible, e.g. U-
20  shaped, region of the internal housing 8. When the user removes the distal force from
the activation part 19, the resilient member 21 relaxes in the proximal direction and
moves the drive member 17 in the proximal direction. The drive member 17 may be
moved proximally until the drive member 17 engages the restriction member 30, for
example one of or a plurality of detents.
25
Movement of the drive member 17 in the proximal direction results in the piston rod 10,
which is coupled to the drive member via the carrier 14 and the pinion 15, being moved
in the proximal direction and away from the piston 5.

30 Figure 5 shows a sectional view of a further exemplary embodiment of a
medication delivery device 1. The illustrated medication delivery device 1
comprises a further actuation mechanism of the piston rod 10.



Movenent of the drive nenber 17 in the proximal direction results in the

pi ston rod 10, which is coupled to the drive nenber via the carrier 14 and
t he pi ni owokb1o/dsgiong noved in the proximal direction angcamwego®nesd he
piston 5 . Figure 5 shows a sectional view of a further exenplary

enbodi mrent of a nedication delivery device 1. The illustrated nedi cation
delivery device 1 conprises a further & uati on nmechani sm of the piston rod
10 . The internal housing 8 is provided with a ful crumpoint 36 for
attaching a | ever 38. Alternatively, the internal housing 8 nay be forned
integrally with the main housing 4 . The |l ever 38 conprises one or a
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consisting of the integrated slot 46 and the activation part 19. The flrst
support elfgn@nte%rbtelr@cmnmie@tt@dhwhdmsmgt ﬁeTbecﬁecmedauan@étlrtg eleeneninsels 17.

T eopop s e i AR I G el W BRI e ement -
rel ati veetwedmmedeide3sanbete kfernarHousing goarts of the de3| gn and the
meclhéanl sm of the nedication delivery device 1
The drive member 17 comprises a slot 46 and the activation part 19, wherein the slot
46 and the activation part 19 are secured to each other to prevent rotational and/or
axial movement there between. Alternatively, the drive member 17 may be a unitary
component consisting of the integrated slot 46 and the activation part 19. The first
20  supporting element 42 is located within the slot 46 of the drive member 17. The slot 46
of the drive member 17 is designed to allow transverse movement, but not longitudinal

movement, of the first supporting element 42 relative to the drive member 17.

Further parts of the design and the mechanism of the medication delivery device 1
25  correspond to the above mentioned embodiment of the medication delivery device
1.

Figures 6A and 6B show a sectional view of a simplified, schematic illustration of a
part of the medication delivery device 1 to further illustrate the operating mode of
30 the medication delivery device 1.



correspond to the above nentioned enbodi ment of the nedication delivery
device 1. Figures 6A and 6B show a sectional view of a sinplified,
schenat i cwol2bigitssmti on of a part of the nedication deli verErdegiosa24 to
further illustrate the operating node of the nedication delivery device

1. For setting a dose of nedication to be delivered, the drive nmenber 17 is
noved in the proximal direction with re&dpect to the housing 4 . During
delivery of the dose of nedication, the drive nmenber 17 is noved in the
distal direction with respect to the housing 4 by a first distal force F 1
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renoved the first force F 1, the second force F2 causi ng novement of the
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respect to the housing 4. The pressure of the piston rod 10 (not explicitly shown) on
15 the piston 5 may be reduced in this way and relaxation of the piston 5 in the proximal
direction is facilitated. For example, the distance Z may be in the range of about 0.1 to

2.0mm, preferably 0.1 to 0.5 mm.

Thus, the piston 5 may relax essentially in the proximal direction after dose delivery
20  and after having removed the first force F1, the second force F2 causing movement of
the piston rod 10 away from the piston 5.

Preferably, the resilient member 21 is biased, e.g. by deformation and/or compression,
during the distal movement of the drive member 17, in particular near the end of distal

25  movement of the drive member for dose delivery.

Devices similar to the ones described above are described in WO 2008/058666 A1,
the disclosure content being explicitly incorporated by reference into the present
application.

30



novenent of the drive nenber for dose delivery. Devices simlar to the ones
descri bed above are described in WO 2008/ 058666 A 1, the disclosure content
bei ng exploebtdoszioncor porated by reference into the pre®emEP2009/066129
application. Reference signs 1 nedication delivery device 2 cartridge
housing 3 cartridge 3 outlet (of cartridge) 4 (main) housing 4° w ndow to
drive nenber 5 piston 6 renovable cap &2 wi ndow to cartridge 7 threaded
region 8 internal housing (insert) 9 second rack 10 piston rod 11, 11’
i ndentations (of piston rod) 12 bearing surface 13 pinion gear 14 carrier
15 pi ni Kefaenpawignsr ms 17 drive menber 18 rack part (of drive menber) 19
activation part
1 medication delivery device
2 cartridge housing
5 3 cartridge
3’ outlet (of cartridge)
4 (main) housing
4’ window to drive member
5 piston
10 6 removable cap
6’ window to cartridge
7 threaded region
8 internal housing (insert)
9 second rack
15 10 piston rod
11, 11" indentations (of piston rod)
12 bearing surface
13 pinion gear
14 carrier
20 15 pinion
16 pawl arms
17 drive member
18 rack part (of drive member)
19 activation part
25 20 first rack (of rack part)
21 resilient member
22 grip surface
24 dispensing face
26 proximal face of carrier
30 28 distal face of piston rod
30 restriction member

32 guide lug



20 first rack (of rack part) 2 1 resilient nmenber 22 grip surface 24

di spensing face 26 proxinmal face of carrier 28 distal face of piston rod 30
restrictiwo 20mnissero732 gui de | ug34 pawl neans 36 ful cr umppwiproosBediever 40
lug (of lever) 42 first supporting elenment 44 second supporting el enent 46
slot (of drive nenber) D dispensing end F 1 first force F2 second force M
medi cation P proximal end Z distanceWH&B IS CLAIMED |IS: 1. A nedication
delivery device ( 1) conprising - a housing (4) having a proximal end (P)
and a distal end (D), - a cartridge (3) for holding a nedication (M, the
cartri dgé gyl maaensig an outlet (2), - a noveable piston (5) being retained
W thin qufartrld g (3), - adrive nenber ( 17) noveable in a proxi mal
directl an}@%g ct to the housing (4) for setting a dose of nedication
(M to bg|dett vered and in a distal direction with

40 lug (of lever)

5 42 first supporting element
44 second supporting element
46 slot (of drive member)

D dispensing end
10  FA1 first force

F2 second force

M medication

P proximal end

Z distance



respect to the housing (4) for delivering the dose and - a piston rod ( 10)
adapted to drive the piston (5) in the distal direction with respect to the
cartri dgewb3p1dimws7odel i veri ng the dose, the drive nmenber PCTEPR0IO®661Q9

rel easably coupled to the piston rod ( 10) characterized in that the

medi cation delivery device ( 1) further conprises a resilient nenber (21 )
which is arranged to nove the drive neffder ( 17) in the proxinal direction
with respect to the housing (4) after dose delivery, thereby reducing
pressure of the piston rod (10) on the piston (5). 2 . A nedication

del i ver WHAVIISECIAERdISBording to claim 1, characterized in that the
resilient menber (21 ) is arranged to nove the drive nenber ( 17) and
thereby the piston rod ( 10) in the proximal direction with respect to the

housi ng1(A)maat@ﬂoﬁiaéﬁvé}wde\o%y(ﬁ@@hphbwg the piston rod ( 10) is noved
away fromthe piston (5) by a distance in the range_of 0 to 220 mMm 3 . A

medi cat i rhQusing, eéhhaying @ ergximpl gad 67 Hang atcsta| @nd{ld).or 2, characterized in

that.th t 10
such?  haf TERIRPE R lgd AReRERRGTEM BRI Be Brhaind o R D ( 17) 1
t he di stalmdvessiéipiEiomi(shoging peainddowitthia theeartriggé 43), f or delivering the
dose and does not follow novenent of the drive nenber ( 17) in the proxinmal

di recti of iMenmesRsEd(l 7} Boveableolsd REPX Ml digpction: Wit gesnest i the housing (4)
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and t hergspeichto thech@uisg (4) foodplll\ﬁedln'gdheldesélanslt rack (20) via a pinion
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the cartridge (3) for delivering the dose,
the drive member (17) being releasably coupled to the piston rod (10)
characterized in that
the medication delivery device (1) further comprises a resilient member (21) which is
15 arranged to move the drive member (17) in the proximal direction with respect to the
housing (4) after dose delivery, thereby reducing pressure of the piston rod (10) on the
piston (5).

2. A medication delivery device (1) according to claim 1,
20  characterized in that
the resilient member (21) is arranged to move the drive member (17) and thereby the
piston rod (10) in the proximal direction with respect to the housing (4) after dose
delivery such that the piston rod (10) is moved away from the piston (5) by a distance
in the range of 0.1 to 2.0 mm.
25
3. A medication delivery device (1) according to claim 1 or 2,
characterized in that
the drive member (17) is releasably coupled to the piston rod (10) such that the piston
rod (10) follows movement of the drive member (17) in the distal direction with respect
30 to the housing (4) for delivering the dose and does not follow movement of the drive
member (17) in the proximal direction with respect to the housing (4) for setting the
dose.



5. A nedication delivery device ( 1) according to any one of clains 1 to
3, characterized in that the drive nenber (17) conprises a first supporting
el ement (Wd)rosn@3tohe piston rod ( 10) is coupled to thepCrmEpRomopaesti ng

el ement (42) via a lever (38), wherein the lever (38) is engaged with a
second supporting el enent (44) and the second supporting elenment (44) is
connected to the housing (4). 6 . A nedbcation delivery device ( 1)
according to claim4 or 5, characterized in that the second rack (9) or the
second supporting elenent (44) is formed unitarily with the housing (4) or
is secured against rotational and/or axial nmovement wth respect to the
housi ng ,( i catjon delivery.device cordi.ng, to any one of
ol ai e 4 Bsngdicarigh BB caier(Th RSt Pty onsibr BBREET 031 ) T2 or ned
integrabhynyméﬁtédhﬁth@p5|ng (4) or integrally with an insert (8) of the
housing (4). . A nmedication delivery device ( 1) accordln%qto any one of

claims e 6rlve maraPerct1d) iCoRPrisestentnst Fark (293 |a|nidethe igtapend (29) is Gosipied thged

h h
i vo. nonp ARt gk 2657 s Birich L, WHetEniThERfigh FeListtndocielhith £ 86k °
one of cah@k(@ahdttbe&ecoh@rm(@)neze@hme"ctédmtHeehclsmmg (Ont nenber (21 ) and

the drive nenber ( 17) are arranged for a force in the distal direction to
be exerted on the resilient nmenber (21 ) during dose delivery such that the

resiliest \TREBRGOR Hehvdry d%\/?%e(q&%cér‘dﬁ@ ® AYohdst ﬂ% r@@'ﬁ tgase delivery and

Blig*fel

after renoving orce’i I st al rect’ on, I ase re5|I|ent
menber C:Bara)cte'rmeeisintthat drive nmenber ( 17) in the proximal direction with
respect .to the hou

A hod fqr operatin di cation
dei [ vor YSetiEanempef 4t boaptiaes & iy eogig Bentent ta) 3hd"Re' Siton"fod
(10) is coupled to the first supporting element (42) via a lever (38), wherein the lever
(38) is engaged with a second supporting element (44) and the second supporting

element (44) is connected to the housing (4).

15 6. A medication delivery device (1) according to claim 4 or 5,
characterized in that
the second rack (9) or the second supporting element (44) is formed unitarily with the
housing (4) or is secured against rotational and/or axial movement with respect to the
housing (4).
20
7. A medication delivery device (1) according to any one of claims 1 to 6,
characterized in that
the resilient member (21) is formed integrally with the housing (4) or integrally with an
insert (8) of the housing (4).
25
8. A medication delivery device (1) according to any one of claims 1 to 7,
characterized in that
the resilient member (21) is arranged to mechanically interact with the drive member
(17) at a distal end of the drive member (17).
30
9. A medication delivery device (1) according to any one of claims 1 to 8,
characterized in that



the preceding clainms, wherein after having set a dose of nedication (M by
nmovi ng the drive nenber ( 17) in the proxinmal direction and after having
noved t hewdnowaesmrber ( 17) in the distal direction forcaapr2eenseiget he
dose by exerting a force acting on the drive nenber ( 17) in the distal
direction, wherein the force in the distal direction causes the piston rod
( 10) to nove in the distal direction \#6th respect to the housing (4) and
the resilient menber (21 ) to be biased, the nethod conprises the steps of
- waiting for a preset period of time, and thereafter - renoving the force
in the theregiliefitrroemben (21 band Hiee diriveeneeniies(1() am awianped Her drforee ivetitger (

17) bei ed .| t h ' I ' t it t.to th ' 4
by, moch AR Bed racieB: b Breted e Mt B albinpeh f2FEfiuld poté i R
drive mefdiehe tediifent mbmeBr (DS BidRld ih@@h@%bg@h&w&?%ﬁ@\@méﬁy Md bher
piston rod ( 10) in the tErom mal direction with respect to the housm%e 11.

A net hoserae¥isgdhadoras 6l terflistal dispetian, ihe ttagadstasiiensmersbe e&t)irpaves
def of med, .dur.i e7§1ﬁp 0, {:St r ' Lstalydi rection and
whergei ng{'gé %%Pgﬁﬁ( ) isqeaértoé(hﬁ%lpdr":egﬁgr% Vﬁ&skéﬁégﬁtgrthggogﬁg]ég%y relaxing in
the distal direction during the preset period thereby expelling nedication
(M fromthe cartridge (3). 12 . A nethod according to claim11l, wherein

) .M .
the pi stl@nABEthashior hresating thesmegicetion dedueryrdaice (Bpreaeyding |t @y POt he
pr oxi ma ' ' fter -piston rod (10) has been noved in the proxinal
di rectiEhné.jb'rleg%.mr%ncr@ﬁ\%dviégggrdi ng to any one of clains 10 to 12, wherein
t he preséer pavingdsef atdose 06 npdicdatean (Madyomorpgathet dride seembds (ANdin dees

than or equal to 15 seconds.,6 14 . A nethod,according tg any one of. clains
10 7o 1 8TONmet Efctor 3] et NafinaREd (o METOHAC) Rofeine: bt
drive mepsdliveridd thé Hoéé‘%%@x‘é?‘t'i b fehiceetihgdrvheirmeseRibdr 17 theusitao
(4), which is caused by the resi’lient
direction, wherein the force in the distal direction causes the piston rod (10) to move in
the distal direction with respect to the housing (4) and the resilient member (21) to be
biased, the method comprises the steps of
15 - waiting for a preset period of time, and thereafter
- removing the force in the distal direction from the drive member (17) with the drive
member (17) being moved in the proximal direction with respect to the housing (4) by
mechanical interaction of the biased resilient member (21) and the drive member (17),
which mechanical interaction causes movement of the piston rod (10) in the proximal

20  direction with respect to the housing.

11. A method according to claim 10,

wherein the piston (5) is elastically deformed during movement of the piston rod (10) in

the distal direction and wherein the piston (5) starts to resume its undeformed shape
25 by relaxing in the distal direction during the preset period thereby expelling medication

(M) from the cartridge (3).

12. A method according to claim 11,
wherein the piston (5) continues to resume its undeformed shape by relaxing in the

30 proximal direction after the piston rod (10) has been moved in the proximal direction.

13. A method according to any one of claims 10 to 12,



menber (21 ) . 15 . A nethod according to any one of clains 10 to 14,
wherein the distance the drive nenber (17) is noved in the proxi mal

di rect i onwoi2otv/gsgmpect to the housing (4) after dose delpcrapyovassed by the
resilient menber (21 ) is smaller than the distance the drive nmenber ( 17)
I's nmovable in the proximal direction for setting the dose of nedication (M
to be delivered. 27

wherein the preset period of time is greater than or equal to 5 seconds and less than or

equal to 15 seconds.

14. A method according to any one of claims 10 to 13,
5 wherein a restriction member (30) limits that movement of the drive member (17) in the
proximal direction with respect to the housing (4), which is caused by the resilient

member (21).

15. A method according to any one of claims 10 to 14,

10 wherein the distance the drive member (17) is moved in the proximal direction with
respect to the housing (4) after dose delivery caused by the resilient member (21) is
smaller than the distance the drive member (17) is movable in the proximal direction
for setting the dose of medication (M) to be delivered.



