AXI ALLY ADJUSTABLE CONNECTI ON OF PI STON ROD TO PI STON FOR DRI VE MECHANI SM
OF A DRUG DELI VERY DEVI CE Description Field of the Invention This invention
rel at es twoaotvizyeimechani smfor a drug delivery devi cepthatr2@blossyso a user
to select single or nmultiple doses of an injectabl e nedicinal product and
to di spense the set dosage of the produgct and to apply said product to a
patient, preferably by injection. In particular, the present invention
relates to such devices, which are handl ed by the patients thensel ves.
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and further providing adm nistration of the liquid to a patient, are as
such well-known in the art. Cenerally, such devices have substantially the
same purregeip@ient hat of an ordinary syringe. Drug delivery devices of this
ki nd have to neet a nunber of user specific requirenents. For instance in
case of those with di abetes, many users will be physically infirmand may
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cons ruff”@%ﬂ%hé?ﬂg%@@ﬂfo use, both in terns of the manipul ati on of the
parts and understanding by a user of its operation. Further, the dose
setting_nmust be easy and unanbi guous and where the device is to be

di sposaB_I és F‘élleﬁé'P”trﬁbﬁ{%é@@cﬁjbe%mqqli‘@”é(’éVlf@easq{HGI%ﬂl’!@rY ﬁexweﬁ@aw“@ws
f th
Tt 2B AR S h b ORI KRS pydRShId RERSC RAIGAER 8l e
nunber dispeaserthel satyjusagehsf thevproducsandde afprpdmsamiverdd@cb&) kaptiend, a
'ni m Typically, .the d|C|naI r.oduct tobeam’nl dis V|ded|n
ol PerEPe oW inie cliar Ja oy GopiBR TP sBOnEN RRLRRAPELF? §0 PHERREY (e
W'th a pniEraré %n@feoag%‘t?{@pﬁﬁ@ﬁ%”!h%%éélvé@e drug deli very devi ce.

applying thrust to iston in

Background and Prior Art

15 Drug delivery devices allowing for multiple dosing of a required dosage of a liquid
medicinal product, such as liquid drugs, and further providing administration of the
liquid to a patient, are as such well-known in the art. Generally, such devices have

substantially the same purpose as that of an ordinary syringe.

20  Drug delivery devices of this kind have to meet a number of user specific
requirements. For instance in case of those with diabetes, many users will be
physically infirm and may also have impaired vision. Therefore, these devices
need to be robust in construction, yet easy to use, both in terms of the
manipulation of the parts and understanding by a user of its operation. Further,

25 the dose setting must be easy and unambiguous and where the device is to be
disposable rather than reducible, the device should be inexpensive to manufacture
and easy to dispose. In order to meet these requirements, the number of parts
and steps required to assemble the device and an overall number of material
types the device is made from have to be kept to a minimum.

30
Typically, the medicinal product to be administered is provided in a cartridge that
has a moveable piston or bung mechanically interacting with a piston rod of a



di stal direction, a certain anpunt of the nmedicinal fluid is expelled from
the cartridge. Due to inevitable manufacturing tol erances there may for

i nst ance weoenrsimt4mwxi al cl earance between a cartridge's pcstEPRo@NsSIUNE

pi ston rod. Typically, prior to a primary use of the device, an end-user
has to conduct a so-called primng of the drive mechanismin order to
ensure, that already with an initial doSe setting and a subsequent dose

di spensi ng step, an accurate anmount of the nedicinal product is disposed in
a predefined way. Since a self-admnistering user mght be physically
infirm driweingedre@niserbofetheodrsigwqbelii\rejy@reves%r’ay apelying tatiet tchthenpistorf o such
a user- le prinm.n rocedure. Docunent ,EP .1 9 1 79 A.1 discloses
2 tose GRUALFLr i & pEesR FIERERG B s SREHERAL T P el drandne

el ectrogagafiggecal |y or nmagnetically coupled, wherein the piston and piston
rod conprise a magnetic effect generating nenbers. Since the generation of
an el ectromagnetic field requires a supply of electric energy such a

solutio S I
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mechani emarmhee @emeemarcm@d@é srpdstoncavpttiengistbre redit Tysicaing prier toca m of a
rearwardl y extendi n lindrical extension is centrally |ocated on a
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I'i'ng mechani sm ani sm s located
on the fsobaaquieretmibsﬁ desppherlq;aste@r ianeagcama e ar;normat efthne mEIIIGIWaI poedydtusger
and js in the formof two pawls. These pawl s are bi ased away fromthe
pl urlrger difnoredrin A Breda ek Waymet ry by neans of springs. Cperation of a
not or advances the drive ramforwardly along its |longitudinal axis to nove
t hepawl s of the coupling nmechanismtoward and i nter engagenent with the
cyl i ndr Sdrge gxaedihadministeringeussminigiy g physically infirm, it is desirable to simplify

or even to eliminate the need for such a user-conductible priming procedure.

15 Document EP 1 911 479 A1 discloses a dose dispensing device, wherein a piston
and a piston rod are electromagnetically or magnetically coupled, wherein the
piston and piston rod comprise a magnetic effect generating members.

Since the generation of an electromagnetic field requires a supply of electric
20 energy, such a solution is generally not applicable to drug delivery devices of pen-

injector type.

Further, document US 6,196,999 B1 discloses a coupling mechanism, wherein a
syringe plunger coupling element having the form of a rearwardly extending

25  cylindrical extension is centrally located on a rearward face of a syringe plunger.
This coupling element contains an interior T-shaped cavity, wherein the walls of
said cavity are knurled to aid the grip of the coupling mechanism. The coupling
mechanism is located on the forward end of a plunger drive ram proximate to the
syringe plunger and is in the form of two pawls. These pawls are biased away

30 from the plunger drive ram’s axis of symmetry by means of springs. Operation of a
motor advances the drive ram forwardly along its longitudinal axis to move the



As the advancing pawls initially enter the cavity of plunger extension,
their forward ends are forced toward one another by the walls of the
cavity, owercmm2m®it he outward bias of the springs. |n ect@pioositison nate
an initial clearance between plunger and drive ram the pawls have to fully
enter the cavity to grip the knurled wal]l of the cavity. Henceforward, the
syringe plunger and drive ramw ||l nove’in a cooperated notion. These known
solutions feature the comobn drawback, that for elimnation of axial

cl earance between piston rod and piston, the piston rod has to be axially
shi ft edpanss af the eaupling: meohdnisokewast agdi interaangagdment wihttbe lmylingricale

pi st on ct abutnent position with a cartridge's piston. Such

rod in dir
axi al dleé(gqr}fé%'?’rﬂﬁ %?y'f'ﬂ%e;ﬁ)ll%qggq{'rod for the purpose of clearance

elimnation is regarded as di sadvant ageous, because it typically involves a
respective actuation of dose setting or dose dispensing nmeans by the user.
Obj ect 6 theeadvangiiig eawlg inidalihepterdhe cavityigfedunggr exenpioss dneir forwaidi on
to provi Fel i i i I i orpr oved
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further oabyect biels dfitael gprigisi. dm orderr @oelird mzite 2@ iaitR ichearanpe teedeea to be
conducted by the end user. The invention further focuses on_ inprovenents
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i nexpensoopetaiegrmodiiee. and bei ng easy to assenble. Finally, it is an object

of ﬁlge invention to provide a nethod of elimnating clearance in a drive
mechani sm of a drug delivery device. Summary of the Inventionln a first

aspect, Thigel KROWH 568MitBhSEHRFedhE dontmBRUAIRAWLEEK! HatFoH EHEIMRIAY BF ¥x@eVi ce
for dispensing of a dose of a nedicinal product, typically a nedicinal
flui d, clearance between piston rod and piston, the piston rod has to be axially shifted.
Axial clearance- and backslash elimination implies to bring the piston rod in direct
abutment position with a cartridge’s piston. Such axial displacement of the piston
15 rod for the purpose of clearance elimination is regarded as disadvantageous,
because it typically involves a respective actuation of dose setting or dose

dispensing means by the user.

Object of the Invention
20
It is therefore an object of the present invention to provide a drive mechanism for
a drug delivery device featuring improved and facilitated clearance and
manufacturing tolerance elimination. It is a further object of the invention to
redundantize a priming procedure to be conducted by the end user. The invention
25  further focuses on improvements related to patient safety and intends to simplify
the general device handling. It is a further object of the invention, to provide a
drive mechanism for a drug delivery device with clearance eliminating means
being inexpensive to produce and being easy to assemble. Finally, it is an object
of the invention to provide a method of eliminating clearance in a drive mechanism

30 of a drug delivery device.

Summary of the Invention



such as a fluid drug. The drive nechani smconprises a holder for a

product -containing cartridge, wherein the cartridge has a piston being

sl i dabl y worangeastherein in an axial direction. The dripce/precihariism
further conprises a piston rod to be operably engaged with the cartridge's
pi ston for dispensing of a well-defined, dose of the nmedicinal product. Wth
a distal outlet, the container nmay be éﬁgaged with a needle, a cannula, an
i nfusion tube or simlar delivery devices in a fluidtransferring way. The
cartridge itself may be designed as repl aceabl e or di sposabl e anpoul e,
carpule or syringe. Its piston is displaceable in distal direction for

purgi ng,or expelling.,a pre-defined. dose of nedicinal prodyct frpomthe
Conta nt 5 TEEAsRect e BERDRrREViIEE PlenBRPSatem M Ol Ry "o,
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arranged in axial direction relative to the piston and/or relative to the
pi ston edah aphe flaif 8849.ng menmber serves to elininate axial clearance

bet ween the piston and the piston rod, that m ght be due to manufacturing

or assenbly tol erances of the drive nechanism the drug delivery device and

t hei r vahieadrives orgedia@isrs .comerishs & dolgehfaniaspnods ct-eohteningr cartridge Wi t h - an
interlock neans adapted to interact with the adjusti n&@ge,nher for mutually
| ocki ng WNEreBsing eATtHidee pAsteoRiSien Pemg pidakin arsngad espiecniaeayiel t he
relative;di n ! i - ni i i action
of adj ugé@%géﬁeﬁ@%%Qﬁﬁ?ﬁﬁgﬁﬁr@&&%&ﬁ%&é? ﬁ%%%’%\%lgf&r%@&‘ﬁo‘é‘@%ogeﬁ@ rance-
or backshgapedlwith treg cariridgl'erpston toe diserming od ai wekidefimey daseohthe

statjonary, e.9g. wt ect to the rtridge or with respect o a housing
comibnemedieiharais. UEF S chstefieblige 166 arfdlig! st be cagzben i Aenber
axi al | y nabneeNcah®tiaNaAnfiict Qibd 8Fsinking @&l\}é?%'d'égid&”iheé flulcgel T may
provide a cl earance-conpensating function, e.g. by neans of an axi al
movenentransferringevay. tie cprisidge itaedl mayrg desigaetdns replpteada arod.

disposable ampoule, carpule or syringe. Its piston is displaceable in distal

direction for purging or expelling a pre-defined dose of medicinal product from the

15 container in an accurate way.

The drive mechanism further comprises at least one adjusting member being
axially displaceable or being slidably arranged in axial direction relative to the
piston and/or relative to the piston rod. The adjusting member serves to eliminate
20 axial clearance between the piston and the piston rod, that might be due to
manufacturing or assembly tolerances of the drive mechanism, the drug delivery

device and their various components.

The drive mechanism is further provided with an interlock means adapted to

25 interact with the adjusting member for mutually locking in position the piston and
the piston rod, irrespective of the relative distance between piston and piston rod.
In this way, interaction of adjusting member and interlock means effectively
provides a clearance- or backslash-elimination, wherein the piston rod itself may
remain stationary, e.g. with respect to the cartridge or with respect to a housing

30 component of the drug delivery device.



Such axi al novenent of the adjusting nmenber is predom nately governed by

t he anobunt of clearance to be elimnated. As soon as the adjusting nenber
reaches awoleswmme- el i m nating position or configurati egr/EPRoto®ssiypi cal |y
i mmobi i zed by the interl ock neans, thus providing a rigid nmechanical
coupling of piston and piston rod either directly or indirectly, e.g. by
means of the adjusting nenber. |If the pfston and the correspondi ng piston
rod are mutually | ocked in position by adjusting nmenber and interl ock
means, any axial novenent, preferably any distally directed axial novenent
of the Bysarsangiod the atijusiing ynexnbiemaailaﬂlgrbaﬂw?enrrdsntgheamiaaiat@n roe, the

cartridge' s ,pi ston al nmovenent  of the adj usti relative to
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devi ce, respectively. typi cal configurations, a relative novenent of
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i nteraction of t elnter neans W ead us

i mobi | cldargntéelisdnatieg toosition bhc@ﬂﬂﬁgmﬂbﬂnltds typutbll;t hﬁrrwbﬁsltz@m bpcheray be
conducted after the drive nechanismor after the drug delivery deV| ce have
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cooper at ed novenent ton rod in stal“direction is
provided. It is not generally reqU|red to have a bi-directional coupling of

pi st on pi.s r arti uar configuratjons with a re-usable
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rod to hgj d@?‘h@%bﬁlﬂﬁr%dﬁteﬂ'béﬁﬁ?éa‘?& ‘M’rh'y'é(lélr‘rﬁo‘?éﬁierrftdﬁr%férd%lyﬂaﬁg) remains
stati onary In"a second aspect of the invéntion, the interlock neans is
adapt ed dissaly dved@ohamet gaviesreitorfab elssion roghistdiradtiy ayd vaaterediyhan an
axi al | ytr%'nts erreecﬁj to ¥ C%art?galersegs{on The axial movement of the adjusting member
relative to the piston and/or relative to the piston rod may be conducted during or
15 after assembly of the drive mechanism or the corresponding drug delivery device,

respectively.

In typical configurations, a relative movement of adjusting member, piston and/or
piston rod only occurs during assembly of the drive mechanism or the drug

20 delivery device. Subsequent mechanical interaction of the interlock means with
the adjusting member for immobilizing the same either with the piston or with the
piston rod may be conducted after the drive mechanism or after the drug delivery
device have been assembled.

25 The interlock means and/or the adjusting member provide an at least
unidirectional coupling of piston rod and piston. At least a cooperated movement
of piston and piston rod in distal direction is provided. It is not generally required
to have a bi-directional coupling of piston and piston rod. In particular, in
configurations with a re-usable drive mechanism, adjusting member and interlock

30  means may allow the piston rod to be moved in proximal direction while the
cartridge's piston remains stationary.



di spl ace or to nove the adjusting nenber and/or the piston rod, preferably
in distal direction. In particular, the retention force to be provi ded by

t he i nt erwockiomeawss i s substantially |arger than the sumwcofepsdiaiszis@nd
dynamic friction forces required to axially nove the piston inside the
cartridge plus a force required to expel the nedicinal product fromthe
cartridge and to di spense said product Yn biological tissue. In effect, the
interlock means and its interaction with the adjusting nenber has to be

di mensi oned in such a way, that the nmutual |ocking in position of piston
and pi siva seadndeaspant Qﬁrhheﬁwréwrdmlne m@ﬁeﬂnaka{ne@ms iSep@a}md toeprowitses of
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pi ston rod and piston can be established erein the actual axial distance

bet ween pi ston and p| ston rod nay vary due to nmanufacturing and/ or assenbly
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of the piston and further comprises a receptacle to receive a distal portion of the
15 piston rod. Alternatively, the adjusting member is attached or pre-assembled to
the distal portion of the piston rod. The receptacle comprises an axial extension
allowing for a relative clearance-compensating motion of piston and piston rod, in
particular during assembly of the drive mechanism or the drug delivery device,
respectively. Depending on the geometric variations of the various mechanical
20 compounds of the drive mechanism, a post-assembly position of the piston rod’s
distal end inside the adjusting member's receptacle may vary within certain
tolerable limits. The distal portion of the piston rod may be slidably and/or

threadedly received in the receptacle of the adjusting member.

25  Irrespective of these clearance or backslash variations, the interlock means is
adapted to immobilize and/or to lock in position the piston rod’s distal end with the
adjusting member's receptacle. In this way, a mechanical coupling rigid in
compression of piston rod and piston can be established, wherein the actual axial
distance between piston and piston rod may vary due to manufacturing and/or

30 assembly tolerances.



rod's distal portion in place at an arbitrary position inside the adjusting
menber's receptacle. Therefore, the interl ock nmeans may be designed as

posi tive,worbovizewal or adhesive | ock, adapted to | ock ipoTmEP3IDI0S3144 he

adj usting nenber's receptacle and the piston rod irrespective of their

mut ual di stance, as soon as piston and Piston rod are axially offset within
certain limts, governed by the size of‘the receptacle. In a further

enbodi ment, the adjusting nmenber's receptacle and the distal portion of the
pi ston rod are nmutually bonded or wel ded, e.g. by neans of an appropriate
adhesi vé arfunyemaspechithe épesiock oneafis énaeegrdingla and@@itenhto wmtéerréem acl e

d pi st d l a di,al_d t E f
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f urt her O& @bEBMeNoCk aadiapiednaupek i Resitios iesadiveting membersjraseptagle
BHFETSE G ARG 1R REP W BaRIR ARIAGES B4 BLNALIGAG, R 2

dlspfacenen ston 1o gspeci uring assenbly

and mangisioh woe aré el lydoffyet mmimacmrsaﬂhamdw@rgd\/@enéd by tdeléuzeby tikevi ce. The
interlocking of the adjusting member and the piston rod is then achieved in
a seconﬂe%QFgB curing of said adhesive. The curing of said adhesive and
hence the i mmbl lization and nutual interlocking of adjusting nenber and

pi ston rod can be supported or triggered by energy deposition, e.g. by
means ofn arfuatdeatemt[bod/mdmteﬂk@cadjus’agglemmbead|reCepiraaote abgi tapmlistaapodiorof

t her icall t hi s, enbodi the receptacle is onl
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receptacle. Furthernore, 1t 1's of advantage, he piston rod

cr oss- s@istbomal aveglapiis redisd ichnectiont nengy bleposnhl@n foh&@purrw@m ng
mutually welding the adjusting member and the piston rod’s distal portion can for
instance be provided by electromagnetic radiation, e.g. by laser irradiation of the

15 respective portions.

According to a further embodiment, a deformable adhesive disposed in the
adjusting member's receptacle is adapted to provide a clearance-eliminating axial
displacement of piston rod and adjusting member, especially during assembly and
20  manufacture of the drive mechanism and/or the drug delivery device. The
interlocking of the adjusting member and the piston rod is then achieved in a
second step by curing of said adhesive. The curing of said adhesive and hence
the immobilization and mutual interlocking of adjusting member and piston rod can
be supported or triggered by energy deposition, e.g. by means of irradiation with
25 electromagnetic radiation or by application of thermal energy.

Typically, in this embodiment, the receptacle is only partially filled with the
plastically deformable adhesive, such that the piston rod’s distal portion is at least
partially insertable into said receptacle. Furthermore, it is of advantage, when the
30 piston rod’s cross-sectional area is substantially smaller than the corresponding
cross-sectional area of the receptacle. Preferably, upon insertion of the piston
rod’s distal end into said receptacle, at least one circumferential gap between an



cross-sectional area of the receptacle. Preferably, upon insertion of the
piston rod's distal end into said receptacle, at |east one circunferenti al
gap bet wewo 2arvmmen surface of the receptacle and a cir egnfere@otosabo out er
surface of the piston rod's distal portion may persist in order to receive
and to absorb at |east portions of the gefornable adhesi ve purged and
squeezed during insertion of the piston®rod's distal portion into said
receptacle. In a further enbodi nent, the adjusting nenber is preassenbled
with the distal portion of the piston rod by nmeans of the deformable

non- cur dthexdhefdaecof thiei receptatiefangsa eirslinfeigytital bateyfsurthcmotte gistwe t he
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drive nmechanismand its various conponents. Since the adhesive during

assenbl yod's distal pettiuinde saidireesripale. def ormable, it allows for a
cl ear ance-conpensating or clearance-elimnating axial notion of adjusting
menber, piston and/or piston rod. In a typical assenbly configuration, it

i's intendadurtheaentdwdipiesit other adjusting nmémber & pesbsphibledivaitatie dassienbl ed
adj usting nenber is axiall % di spl aced during assenbly of the drive .
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abut ment configurati'on has been reached, the a SsIve iS to be cured, thus
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of a two-conponent  adhesive. As soon as the two conponent are brought into

contact, e.g. during a final assenbly of the drive nechanismor the drug
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allows for a clearance-compensating or clearance-eliminating axial motion of
15 adjusting member, piston and/or piston rod. In a typical assembly configuration, it
is intended, that the piston rod with its pre- and provisionally assembled adjusting
member is axially displaced during assembly of the drive mechanism at least until
the adjusting member with its distal portion entirely abuts against the cartridge's
piston. Thereafter, when said abutment configuration has been reached, the
20 adhesive is to be cured, thus immobilizing and rigidly connecting adjusting

member and piston rod.

In a further preferred embodiment, in a pre-assembly configuration, the adjusting
member comprises a first adhesive component in its receptacle and the piston rod

25 atits distal portion comprises a second adhesive component of a two-component
adhesive. As soon as the two component are brought into contact, e.g. during a
final assembly of the drive mechanism or the drug delivery device, a curing
procedure may be triggered accordingly, which may lead to a bonded connection
of adjusting member and piston rod even without supply of external energy for

30 curing purposes. Also here, curing of said two-component adhesive might be
supported and accompanied by additional deposition of energy.



of adjusting nenber and piston rod even w thout supply of external energy
for curing purposes. Al so here, curing of said two-conponent adhesive m ght
be supporwedomndsmeconpani ed by additional deposition ofrcemre@yoiiose
enbodi ments i nplying a bonded connection between adjusting nenber's
receptacle and distal portion of the piéton rod are preferably applicable
w th di sposabl e drive nmechani sns and disposabl e drug delivery devices. For
refillable drug delivery devices, wherein a used or enpty cartridge m ght
be replaced by a new one, the interl ock neans are preferably adapted to
provi de Thoselarabadinentatiogplyingtaebond&d wgnoecior betwegn edjustingdmamipes

adj ustin mber. I n.another aspect .of the iLnvent.io the.interl ock neans
e ol ePRaCE and iAo S ERE Sl 5 AE S Bl eBpreRbE Wi, he

pi ston gahosadis Al eprethMsmisnaidbsporabladra) delvergi ddgted. For regigabre! e
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cyl i ndr nastlabk im@eockidg iofigistoat plstporoéd @mdidr adjesiihgneeémbed nmay be of
correspondi ng cylindric shape, respectively. The degree of clanping between
pi ston rod and adjusting nenber's receptacle has to exceed the axial force

require ' | ' ; e, [ gt al
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engage with a correspondi ngly sl anted surface of° an axially noveabl e | ock
rod. Addtheghamasmyis adapted &0 be adivatethpréspactiverl thewpasitidn ohgigioedod@nd
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shape and the distal portion of the piston rod may be of corresponding cylindric
15 shape, respectively. The degree of clamping between piston rod and adjusting
member's receptacle has to exceed the axial force required to displace the
adjusting member and/or the piston in distal direction.

In a further preferred embodiment, the piston rod at its distal portion or at its distal
20 extension comprises at least one radially moveable or radially pivotable jaw
adapted to interact with the adjusting member’s receptacle, in particular with the
inner sidewalls of the receptacle. Furthermore, the jaw has a slanted inner
surface, which is adapted to engage with a correspondingly slanted surface of an
axially moveable lock rod. Additionally, the piston rod comprises a hollow shaft
25 adapted to slidingly receive the axially moveable lock rod. Due to the
corresponding bevelled surfaces of lock rod and the at least one distally arranged
jaw, an axial movement of said lock rod in distal direction is at least partially
transferred to a radially outwardly directed movement of the jaw, leading to the
intended radial clamping of the adjusting member and the jaw and hence to a

30 radial clamping of adjusting member and piston rod.



jaw, an axial novenent of said lock rod in distal direction is at |east
partially transferred to a radially outwardly directed novenent of the jaw,
| eadi ng twotom/izmdeended radi al cl anpi ng of the adjusti ngcrmrben/oss1do t he j aw
and hence to a radial clanping of adjusting menber and piston rod. This
enbodi ment is generally further adapted o provide a reversible clanping
effect. By axially renoving said | ock &d in proxi mal direction, the radial
cl anpi ng can be reduced or even suspended In a further enbodi nent, the

i nterl ock means conprises at | east one eccentrically supported cl anpi ng
nenber fThisrembadiyeot ingenérallydluber adaptathter peovide Bgepissible ¢ledping

Typlcall eccentrically supported .cl anpi n IL,S ro I

o Vot al FYerb i B4R ntvind, sRERSK B R BRI ST e FEWBLRBNRER ray
be rot akahlpe AAdubedOdBéVeh BOsHéeded 0 the axis of symretry of the piston
rod. In this case, the clanping nmenmber itself conprises an eccentric outer

geonetry. For instance, it may conprise an oval or ellipsoidal shape.

A 1 ofal) o e BLASSARIE it ot o ARG ITRBBELS BRI ROTR e uriadipl |y

synnetrlc S e Support axi’s 8ecent i ¢ Y support ed

cl anpi nguppohed cﬂiamemg pnemberndj mechally clahgy thed adjuistihgshdeelrlamdothet he
adj usting nenber's receptacle. In an indirect interacting enbodi nent, the
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respective drug del’ivery device, the adjusting nember is aX|aIIy dlsplaced

with redpectanpingheepibsrgnay somprisid airadiadyclyssmetriashapebut pay béon with

the supported off-axis.

15 The eccentrically supported clamping member directly or indirectly interacts with
sidewalls of the adjusting member's receptacle. In an indirect interacting
embodiment, the clamping member of e.g. oval shape might be surrounded or
enclosed by radially deformable jaws provided at the piston rod’s distal portion. By
pivoting or rotating said clamping member, a radially directed force acting on the

20 jaws leads to a radial expansion of the piston rods distal extension, leading to the

intended clamping effect.

In another aspect of the invention, the adjusting member is pre-assembled to the
piston rod’s distal portion. During or even after assembly of the drive mechanism

25 or the respective drug delivery device, the adjusting member is axially displaced
with respect to the piston rod until it reaches an abutment position with the
piston’s proximal face. When this abutment position has been reached, in which
axial clearance between piston and adjusting member has been eliminated, the
adjusting member is at least locked in position with respect to the piston rod. As a

30 consequence, any subsequent distally directed displacement of the piston rod is
then directly and unalteredly transferred to the pistons free of clearance.



pi ston's proxi mal face. Wien this abutnent position has been reached, in
whi ch axi al cl earance between piston and adjusting nenber has been

el i m nat eslo 20tver2awjiust i ng nenber is at |east |ocked in poFiEPRO0/0FS UM
respect to the piston rod. As a consequence, any subsequent distally
directed di spl acenent of the piston rog Is then directly and unalteredly
transferred to the pistons free of cle dance.In a further preferred

enbodi ment, the interlock nmeans conprises a blocking ring arranged on the
outer circunference of the piston rod's distal portion. The bl ocking ring
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adj usti f cking ring. In this way, the assenbly of piston
rod andPglgﬁgglsﬁgé%gon%%ﬁggb%ﬁeans of the blocking ring can be interpreted

as a kind of tel escopelike extending arrangenent, wherein the blocking ring
[ i al cont ti f ' ly. .| furth nbodi th
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and/or for elimnating axial clearance between the receptacle and the
cartri dgoaking singrandg prexinzaleind pectiat Rf telpistoape@dAny cprioferadjegcied a
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blocking ring. The same applies to the relative movement of the adjusting member
15 and the blocking ring. In this way, the assembly of piston rod and adjusting
member by means of the blocking ring can be interpreted as a kind of telescope-
like extending arrangement, wherein the blocking ring impedes axial contraction of

said assembly.

20 In a further embodiment, the piston rod comprises a hollow shaft being adapted
for axial insertion and guiding of a lock rod. Said lock rod is adapted to activate a
locked mode and/or for eliminating axial clearance between the receptacle and the
cartridge's piston. By means of the lock rod, adapted to prop against a proximal
end face of the adjusting member's receptacle, the adjusting member is driven

25 and pushed in distal direction until it moves up against a proximal face of the
piston.

According to another preferred embodiment, the adjusting member and the piston

rod are threadedly engaged and are further rotatably biased by a spring member.
30 In this way, the spring member serves to rotate the adjusting member relative to

the piston rod, wherein due to the threaded engagement the adjusting member

moves in distal direction for the purpose of clearance compensation or elimination.



and pushed in distal direction until it noves up against a proximl face of
the piston. According to another preferred enbodi nent, the adjusting nenber
and t he pwveton/newiare threadedly engaged and are furthecTmrre@babiiyo bi ased
by a spring nenber. In this way, the spring nmenber serves to rotate the

adj usting nenber relative to the pistoq rod, wherein due to the threaded
engagenent the adjusting nenber noves i'? distal direction for the pur pose
of clearance conpensation or elimnation.In a final assenbly configuration,
in which axial clearance between piston and adjusting nmenber is

subst antn alfinal ésiseimiay eonfiguthtionalin which exiat ¢léaranae datweeneristonf andhe

piston rad i.s directly an nal teredly transferred to the piston., due to
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rod and radially engages with a correspondi ng recess at an inner surface of

t he adj irderlagkirgrivactiomes iR irfegpck meeant.er | ock menber, a
cl ear ance-elimnating relative rotation between piston rod and adj usting
menber can be selectively released and/or interlocked. If for instance the

t hr eadeth enfgaerentbadim@ntt am inted ogk tnatpestis npveaibhearranget! isehdlial ocki ng
type, the interlock nenber may only serve to release the
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di spl acenent of the piston rod n.be unalteredly transferred to the
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towards eadch other. These receptacles are further threadedl y engaged by
neans ointarlobk eaeiebendjasoniyraerse develeashi theadparancerelisineding resathnva at abl y
bi ased Pgtaﬁigﬁ os‘fppri'st%gl rod and adjusting member. As soon as the adjusting member

abuts against the piston’s proximal end face, the rotation will autonomously stop

15 and due to the self-locking threaded connection of piston rod and adjusting
member, a distally directed displacement of the piston rod can be unalteredly

transferred to the piston.

In a further preferred embodiment, the adjusting member and the distal portion of
20 the piston rod each comprise threaded receptacles facing towards each other.
These receptacles are further threadedly engaged by means of a threaded
adjustment sleeve. This adjustment sleeve is rotatably biased by the spring
member relative to the piston rod or relative to the adjusting member. In this
embodiment, it is important, that the threaded engagement of adjusting member,

25 adjusting sleeve and/or piston rod is of self-locking type.

If the spring member rotatably couples the adjustment sleeve and a piston rod’s
distal portion, by releasing said rotational motion, in a first adjustment step, the
adjustment sleeve together with the adjusting member will be is set in rotational
30  movement relative to the piston rod, accompanied by a respective axial
displacement of the adjusting member in distal direction. When an abutment

configuration of adjusting member and piston has been reached, in a second



menber relative to the piston rod or relative to the adjusting nenber. In
this enbodinent, it is inportant, that the threaded engagenent of adjusting
menber, awpustongsesl eeve and/ or piston rod is of self-| eckippgotppado | f the
spring menber rotatably couples the adjustnment sleeve and a piston rod's

di stal portion, by releasing said rotati,onal notion, in a first adjustnent
step, the adjustnent sleeve together wi'th t he adj usting nenber will be is
set in rotational novenent relative to the piston rod, acconpani ed by a
respective axial displacenent of the adjusting nenber in distal direction.
VWhen anadhustment stemfthgadiustorenifslaelyeisangtilhbatserjecidoghstspmingamdoced

reached, jn a secondadjustnent step. the _adjustnent sleeve may.still be
subj ect eUPRE BigEREET At forSedisnsern S bITRING SI8VE N BRE A0S, (he
adj ust i agislyemie wigy rédspedt ¢o dbth axdadthyleshoffgistdnt fod &sd@efudtihgo®iember
receptacl es of piston rod and adjusting nmenber until a predefined spring

def | ect UpH! pPradpfiee@grripgaafiecting isslePletedki ng property of the threaded
engagement of adjustment sleeve and receptacles of adjusting nenber and
pi ston rod, an additional axial interlock becones superfluous. The

i nventi Drig 1t #vd ssiklomang prepdigof feottrdaded e nglag esed ritl afcddjogtn dritesidede
interaction of adjusti ng nmenber, adjustnent sleeve and piston rod. In
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cartridge e e nedi ci nal product to be dispensed, Insulin,
and f ur tduking thmeaidsdrigterbetiain of adjestimgninem terc adplistig end stdey epared erdton
invention, In a further aspect, the housing of the drug delivery device
cong i s€°& through opening or at |east a transparent window for delivery of
an adhesive or for the delivery of energy adapted for curing of adhesive

di sposed between the adjusting nenber's receptacle and the piston rod's

di stal poenptrer aspesisibetineentos ipngvidems drigsdaliarygyicefar dispelosing of

espect alaI a/osfe%f E%egigpr%? 'ptrbglﬁlctoéor’ﬁbﬁgi%boa”ﬁgﬂgltn'g(,: a cartridge filed with the
medicinal product to be dispensed, e.g. insulin, and further comprising the drive

15 mechanism according to the present invention.

In a further aspect, the housing of the drug delivery device comprise a through
opening or at least a transparent window for delivery of an adhesive or for the
delivery of energy adapted for curing of adhesive disposed between the adjusting
20 member's receptacle and the piston rod’s distal portion. In case the housing

comprises a transparent window, especially for the deposition of electromagnetic
radiation, said window is preferably substantially transparent for the
electromagnetic radiation to be used. Said radiation is intended for e.g. curing of
an adhesive or for directly welding and/or interlocking of piston rod and adjusting

25 member.

Additionally or alternatively, the through opening of the housing may be adapted
to provide access to an interlock mechanism by means of an applicable tool to be
inserted into said through opening for engagement and actuation of the interlock

30 mechanism..



radiation, said windowis preferably substantially transparent for the

el ectromagnetic radiation to be used. Said radiation is intended for e.g.
curi ng ofwenosdhesive or for directly wel ding and/ or i nteriepekiongsiaé pi st on
rod and adjusting nenber. Additionally or alternatively, the through
openi ng of the housing nmay be adapted t% provi de access to an interl ock
mechani sm by neans of an applicable tod* to be inserted into said t hr ough
openi ng for engagenent and actuation of the interlock nechanism.In stil
anot her aspect, the invention provides a nethod of elimnating clearance
bet ween Iraspll @inethemaisreqsi dreoinveotion pravides\eemetedd oif ehnvhatinglclepreaetever y
devi ce.  The drive chani sm i cal | onprises a holder to, hold .
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ar r angedhieh@ived mdohadisratygicaly cesiprives d helddrabdivld @dmiedlidifalbsrodpet-abl y
engaged with the cartridge's piston for di spensing of a dose of the
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between the piston and the piston rod. After this first step, piston and

pi ston FIRRraREe fYDgG MATRIRREMAYRIShei Yive Messgasm Femprisaseine Hees Mice
by an '%%Fdllg%gv%a&ﬁhenﬁb% todl RAERIE L Eag dd}&?trirgq:];n bér LAGIALXSY NI
menber. To summari~ze, the invention provides axi cl earance el mnation
for a dmayidglthe adusieng mentbealrhelativeetmhine gistorwfteredinminatiod wecdialasiearathce

manyf acturing-rel ated geonetric tole es_ of .nmechani ca] conponents can be
el | 10 na DEL R oo Rl e Siarorod AT B BT P R RS ARRRIRIPEIPEr ¢ he
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clearance elimnation, product and manufacture of various conponents of
drive meugrns, vhiahds adagtateia indenact ewitrcthecagjustingepemibera | ow cost range in
a mass production process. Inevitable
To summarize, the invention provides axial clearance elimination for a drug
15 delivery device’s drive mechanism, wherein production and manufacturing-related
geometric tolerances of mechanical components can be eliminated and
compensated on site, i.e. before the drive mechanism or the drug delivery device
is distributed to end-consumers. Thanks to the clearance elimination, product and
manufacture of various components of drive mechanism and drug delivery device
20 can be kept in a low cost range in a mass production process. Inevitable
manufacturing or assembly-related tolerances can be eliminated in a fast, reliable
and cost-saving way. Furthermore, general handling of the device and user
security can be advantageously enhanced.

25 The term ,medicinal product “, as used herein, means a pharmaceutical formulation

containing at least one pharmaceutically active compound,

wherein in one embodiment the pharmaceutically active compound has a molecular
weight up to 1500 Da and/or is a peptide, a proteine, a polysaccharide, a vaccine, a
30 DNA, a RNA, a antibody, an enzyme, an antibody, a hormone or an oligonucleotide, or

a mixture of the above-mentioned pharmaceutically active compound,



manuf acturing or assenbly-related tol erances can be elimnated in a fast,
reliabl e and cost-saving way. Furthernore, general handling of the device
and user wecuritysstan be advant ageously enhanced. The tecmEr2omasmal
product " , as used herein, nmeans a pharnmaceutical fornulation containing
at | east one pharmaceutically active cqonpound, wherein in one enbodi nent

t he pharnmaceutically active conpound hd® a nol ecul ar wei ght up to 1500 Da
and/or is a peptide, a proteine, a polysaccharide, a vaccine, a DNA a RNA,
a anti body, an enzynme, an anti body, a hornone or an oligonucleotide, or a
m xt ur e whfereiheinad durehere@mbodisteriHae nelasatacesticgllyaactiveecoppponch ds wisefudifor i n
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active atmgposcidrasprid/eeshaimateibartiontes, pepti de for the treatnent and/ or
prophyl axi s of diabetes nellitus or conplications associated with di abetes
mel litus such as diabetic retinopathy, wherein in a further enbodi nent the
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a yi %21 cpmpligatignEsasSociatad WIBLIFDREHAE TS AUCH .89 Japels TeliaoRaide) huran
insulin; Lys(B28), Pro(B29) human insulin; Asp(B28) human insulin; human
insulin, wherein proline in position B28 is replaced by Asp, Lys, Leu, Val
or Al a afgreihene furtherisbedioenB2ige Ipharmeagedticatiy sickive ¢obypamng; CorhprisZoat
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peptide (GLP-1) or an analogue or derivative thereof, or exedin-3 or exedin-4 or an

15 analogue or derivative of exedin-3 or exedin-4.

Insulin analogues are for example Gly(A21), Arg(B31), Arg(B32) human insulin;
Lys(B3), Glu(B29) human insulin; Lys(B28), Pro(B29) human insulin; Asp(B28) human
insulin; human insulin, wherein proline in position B28 is replaced by Asp, Lys, Leu,
20  Val or Ala and wherein in position B29 Lys may be replaced by Pro; Ala(B26) human
insulin; Des(B28-B30) human insulin; Des(B27) human insulin and Des(B30) human

insulin.

Insulin derivates are for example B29-N-myristoyl-des(B30) human insulin; B29-N-
25  palmitoyl-des(B30) human insulin; B29-N-myristoyl human insulin; B29-N-palmitoyl
human insulin; B28-N-myristoyl LysB28ProB29 human insulin; B28-N-palmitoyl-
LysB28ProB29 human insulin; B30-N-myristoyl-ThrB29LysB30 human insulin; B30-N-
palmitoyl- ThrB29LysB30 human insulin; B29-N-(N-palmitoyl-Y-glutamyl)-des(B30)
human insulin; B29-N-(N-lithocholyl-Y-glutamyl)-des(B30) human insulin; B29-N-(w-
30 carboxyheptadecanoyl)-des(B30) human insulin and B29-N-(w-carboxyheptadecanoyl)

human insulin.



insulin. Insulin derivates are for exanple B29-N nyhst oyl - des(B30) hunman
i nsulin; B29-Npal mtoyl - des(B30) human insulin; B29-N-nyhstoyl human

i nsul i n; Wa2eN/padem t oyl human i nsulin; B28-N-nyhstoyl ysB28H00EA% human
i nsulin; B28-Npal mtoyl- LysB28ProB29 human insulin;

B30- N- nyri st oyl - Thr B29LysB30 human i nsHI i n; B30-Npal mtoyl- ThrB29LysB30
human i nsulin; B29-N (N pal mtoyl-Y-gl l6arryl ) -des(B30) human insulin;
B29-N- (N-1ithochol yl - Y-gl utanmyl ) -des(B30) hunman insulin; B29-N (w

car boxyhept adecanoyl ) - des(B30) human insulin and

B29- N- ( lmxeadivek yoregxaropleameans Exendin-#(1s39), a. Exelicd of thef spquexaapt-dlisaéalys

Exendi n; 213 { Lde ,of the.sequence H H.s- -

G oG y CHte b BB SRE b R Y S MR B A Yol bR Leu
- Phe-  |le-Glu-Trp-Leu-Lys-Asn-Gly-Gly-Pro-Ser-Ser-Gly-Ala-Pro-Pro-Pro-Ser-NH2.

Il e-d u-Trp-Leu-Lys-Asn-Ad y-3 y-Pro-Ser-Ser-d y-Al a- Pro- Pro-Pro- Ser-NH2.
Exendi n-4 derivatives are for exanple selected fromthe following |ist of

Prosh. | aenBrhyRplafs Aot SRR Mol i arioyies ) 7
des Pro36 [l soAsp28] Exendin-4(1 -39), des Pro36 [Met (O 14, Asp28]

Exendi n-4(1-39), des Pro36 [I\/btéO) 14, |1sqAsp28] Exendin-4(1 -39), des Pro36
[ Tr p( 2f 28.YsKE88Prel@RgPrm3y Exg)dindét-38)-b8#2.[ Tr p(2) 25, | soAsp28]

des protb TREt PEp F 109 T A AR, 401" o) or des Pross.
[ Asp28] dErdirdB6 {AgH2&} Bxendes4 (-85 [ | soAsp28] Exendin-4(1 -39), des Pro36
I[Exwgﬁléjf))r]%géﬁggé%]sogégﬁlgf Eie%%}ﬁ-ﬁ??ag?,es Pro36 [ Met (O 14, | so0Asp28]

des Pro36 [Met(O)14, Asp28] Exendin-4(1-39),

des Pro36 [Met(O)14, IsoAsp28] Exendin-4(1-39),

des Pro36 [Trp(02)25, Asp28] Exendin-4(1-39),

des Pro36 [Trp(02)25, IsoAsp28] Exendin-4(1-39),

15 des Pro36 [Met(O)14 Trp(02)25, Asp28] Exendin-4(1-39),
des Pro36 [Met(O)14 Trp(02)25, 1soAsp28] Exendin-4(1-39); or

des Pro36 [Asp28] Exendin-4(1-39),
des Pro36 [IsoAsp28] Exendin-4(1-39),
20  des Pro36 [Met(O)14, Asp28] Exendin-4(1-39),
des Pro36 [Met(O)14, IsoAsp28] Exendin-4(1-39),
des Pro36 [Trp(02)25, Asp28] Exendin-4(1-39),
des Pro36 [Trp(02)25, IsoAsp28] Exendin-4(1-39),
des Pro36 [Met(O)14 Trp(02)25, Asp28] Exendin-4(1-39),
25 des Pro36 [Met(O)14 Trp(02)25, IsoAsp28] Exendin-4(1-39),
wherein the group -Lys6-NH2 may be bound to the C-terminus of the Exendin-4

derivative;

or an Exendin-4 derivative of the sequence

30 H-(Lys)6-des Pro36 [Asp28] Exendin-4(1-39)-Lys6-NH2,
des Asp28 Pro36, Pro37, Pro38Exendin-4(1-39)-NH2,
H-(Lys)6-des Pro36, Pro38 [Asp28] Exendin-4(1-39)-NH2,



des Pro36 [Trp(O2) 25, Asp28] Exendin-4(1 -39), des Pro36 [Trp(Q2)25,

| soAsp28] Exendi n-4(1-39), des Pro36 [Met (O 14 Trp(Q2)25, Asp28]

Exendi n- A d-280)1249bes Pro36 [Met (O)1 4 Trp(2) 25, | soAsp8i/EEzendsi4el( 1
-39), wherein the group -Lys6-NH2 nay be bound to the C-term nus of the
Exendi n-4 derivative; or an Exendin-4 q\e7ri vative of the sequence

H (Lys) 6-des Pro36 [Asp28] Exendin-4(1''39)-Lys6-NH2, des Asp28 Pro36,
Pro37, Pro38Exendin-4(1 -39)-NH2, H (Lys)6-des Pro36, Pro38 [Asp28]
Exendin-4(1 -39)-NH2, H Asn- (G u) 5des Pro36, Pro37, Pro38 [Asp28]

Exendi nHAsn-(G4))5teR Pro@s, FnodZsPradéo@esp28t baendinsii2639)-NH2,

Exondi ot 17036, P10l Bt fasod) RRMIE I EE Ve B2 b 37, pr 03 | Aspoe)
Exendi ﬂfﬁﬁ_s%%%s Pra3e) Bro¥72 Présd [Asp8T ERendihoRE-dM(R($B) KRB, Asp28]

Exendi )-1_ys6-NH2, H-des Asp28 Pro36, Pro37, Pro38 [Trp(Q2)25]
Exendi nti4 §n-4§©))5rq¥¢§, P'IQ3@L§’§9%7-,d:é’§3gr{63@2,8]Fﬁm,ln-ﬁ’(bég)-{%dfg 25, Asp28]

rep2t] Bttt 1o MR PR A M s B (o) B mepze)

Exendi nHidés 38p28 IPry36,6PM3Z, Phb38-yiap@O2i2s] Bxeddin-Ar BB),NHR0o38 [ Tr p( Q2) 25,
Asp28] Exendin-4(1 -39)-(1 _ys)6-NH2, H Asn-(d u)5-des Pro36, Pro37, Pro38
[ Tr p( oz)LbéL,yS)A@fﬁég]PrE?z@r%ﬁW4F)103835F)rp(@2_)2§) BSPREPEXenqin-¢£ 189D 036

broay, H o3 ERRares o o oS T SPea (S - bEp T2
[ Met (O tiés PhoP@8ProBre Rdo3IB Alrh(C31R6; Nsp28 HeXedif-@i( 1138)-(leyss)ei3B, Pro37,
o0 o Vi ARBARLp BT e A R 8
H-Asn-(Glu)5-des Pro36, Pro37, Pro38 [Trp(02)25, Asp28] Exendin-4(1-39)-(Lys)6-
NH2,
H-(Lys)6-des Pro36 [Met(O)14, Asp28] Exendin-4(1-39)-Lys6-NH2,
des Met(O)14 Asp28 Pro36, Pro37, Pro38 Exendin-4(1-39)-NH2,

15 H-(Lys)6-desPro36, Pro37, Pro38 [Met(O)14, Asp28] Exendin-4(1-39)-NH2,
H-Asn-(Glu)5-des Pro36, Pro37, Pro38 [Met(O)14, Asp28] Exendin-4(1-39)-NH2,
des Pro36, Pro37, Pro38 [Met(O)14, Asp28] Exendin-4(1-39)-(Lys)6-NH2,
H-(Lys)6-des Pro36, Pro37, Pro38 [Met(O)14, Asp28] Exendin-4(1-39)-(Lys)6-NH2,
H-Asn-(Glu)5 des Pro36, Pro37, Pro38 [Met(O)14, Asp28] Exendin-4(1-39)-(Lys)6-

20 NH2,

H-Lys6-des Pro36 [Met(O)14, Trp(02)25, Asp28] Exendin-4(1-39)-Lys6-NH2,
H-des Asp28 Pro36, Pro37, Pro38 [Met(O)14, Trp(02)25] Exendin-4(1-39)-NH2,
H-(Lys)6-des Pro36, Pro37, Pro38 [Met(O)14, Asp28] Exendin-4(1-39)-NH2,
H-Asn-(Glu)5-des Pro36, Pro37, Pro38 [Met(O)14, Trp(02)25, Asp28] Exendin-4(1-

25  39)-NH2,
des Pro36, Pro37, Pro38 [Met(O)14, Trp(02)25, Asp28] Exendin-4(1-39)-(Lys)6-NH2,
H-(Lys)6-des Pro36, Pro37, Pro38 [Met(O)14, Trp(02)25, Asp28] Exendin-4(S1-39)-
(Lys)6-NH2,

H-Asn-(Glu)5-des Pro36, Pro37, Pro38 [Met(O)14, Trp(02)25, Asp28] Exendin-4(1-

30  39)-(Lys)6-NH2;



H (Lys) 6-des Pro36, Pro37, Pro38 [Met(O) 14, Asp28] Exendin-4(1
-39)-(Lys)6-NH2, H Asn-(d u)5 des Pro36, Pro37, Pro38 [Met (O 14, Asp28]
Exendi n- Ayd 208@p4delys) 6- NH2, H Lys6-des Pro36 [ Met (O 1#CTEPpq10@32%0 Asp28]
Exendin-4(1 -39)-Lys6-NH2, Hdes Asp28 Pro36, Pro37, Pro38 [Met (O 14,
Trp(Q2) 25] Exendi n-4(1-39)-NH2, H (Lys)6-des Pro36, Pro37, Pro38 [Met (O 14,
Asp28] Exendin-4(1 -39)-NH2, H-Asn-(GIL] 5-des Pro36, Pro37, Pro38

[ Met (O 14, Trp(Q2)25, Asp28] Exendin-4(1 - 39)-NH2, des Pro36, Pro37, Pro38
[ Met (O) 14, Trp(Q2)25, Asp28] Exendin-4(1-39)-(Lys)6-NH2, H (Lys)6-des

Pro36, Pr@3pharnacaiticetly (eOreptiabier salb®r2slvatepaisanEanedphing siorggpentioned
(Lys) 6- E;Q . H-,ésn-thl u) 5-des Pro36, Pro37, Pro38 [Met (O 14, Trp(Q2) 25,
Asp28] X&H@i’ﬁ-&f"i- '\f:eg) -(Lys) 6-NH2; or a pharnaceutically acceptable salt or
solvate of any one of the afore-nentioned Exedin-4 derivative. Hornones are
for exanpl e hypophysis hornones or hypot hal anus hornones or regul atory
active g&@ﬁmég aied fomexpmaie dymersysisasormenes arnhyeetbalenyise hosaongs 0gr,

Chapt er r opl Fol.Lit r.oni i .

Chort onfaRIaBHY dshRe RARERSLAM el MpbONRR, 95 Istkd 1B Rete Lisienes: 2008,
Ter | i pr €gipter GOnagacrel ah, Gohadoreping, (Eslitpssin el liutropiys @redriomgohadietredinn,
Coserelin. A polysaccharide is for exanpl e a gl ucosam nogl ycane such as

hyal ur oM&IHARN): SPBPHPPIE ASPHRURBINGC HEEMAREEHD, hEPHPTESSH: GRANAERTEEN ow
I | gt Lght i { i , | phat ed, e.qg.
T oo SR AR, Shsgclit e cperagl, o o Sulpreted, o0 @

r .
pol y- sul plﬁ ve-nentione ysacchari des, and/or a
pharmaceutically acceptable salt thereof. An exanple of a pharmaceutically

acc ta%{]e [syalt of . ol -SU|r‘8hft ed | ow no) eC|J| ar wei ght g?e}}) rinis .

enoXApafin PONEREHErSRa ISR BYATBRIS § HLEIATINOENVEANE SUENe 2P JIY QRIS BCideid

addi t i oRepatik Sa #W rh@eEGiaf deight heparin or an ultra low molecular weight heparin or a
derivative thereof, or a sulphated, e.g. a poly-sulphated form of the above-mentioned
polysaccharides, and/or a pharmaceutically acceptable salt thereof. An example of a
pharmaceutically acceptable salt of a poly-sulphated low molecular weight heparin is

15  enoxaparin sodium.

Pharmaceutically acceptable salts are for example acid addition salts and basic salts.
Acid addition salts are e.g. HCI or HBr salts. Basic salts are e.g. salts having a cation
selected from alkali or alkaline, e.g. Na+, or K+, or Ca2+, or an ammonium ion
20  N+(R1)(R2)(R3)(R4), wherein R1 to R4 independently of each other mean: hydrogen,
an optionally substituted C1-C6-alkyl group, an optionally substituted C2-C6-alkenyl
group, an optionally substituted C6-C10-aryl group, or an optionally substituted C6-
C10-heteroaryl group. Further examples of pharmaceutically acceptable salts are
described in "Remington's Pharmaceutical Sciences" 17. ed. Alfonso R. Gennaro
25 (Ed.), Mark Publishing Company, Easton, Pa., U.S.A., 1985 and in Encyclopedia of

Pharmaceutical Technology.
Pharmaceutically acceptable solvates are for example hydrates.

30



Acid addition salts are e.g. HCl or HBr salts. Basic salts are e.g. salts
having a cation selected fromalkali or alkaline, e.g. Na+, or K+, or Caz2+,
or an amwoiamvizess1N+(RL ) (R2) (R3) (R4), wherein R 1 to RéTiprd@pesdent |y of
each ot her nmean: hydrogen, an optionally substituted C 1-C6-al kyl group, an
optionally substituted C2-C6-al kenyl graoup, an optionally substituted C6-Cl
O-aryl group, or an optionally substitUfed 8- C 10- het eroaryl group.

Furt her exanpl es of pharnaceutically acceptable salts are described in
"Rem ngton' s Pharmaceutical Sciences" 17. ed. Alfonso R Cennaro (Ed.),
Mar k Pulll wilhvengpoergrdig, theaes tskilledRa. thepestinent aggthain@rionsenodidicapedsa of
Phar maceut.i cal ,Technol . _Pharmaceut i cal.l cceptable solvates arge for
exanpl 6 ML ARG BF padd Il Rreqinte i bifout oRPeit et fine art,
that vasppisanPstdpeat tHmveRdorMaFuaheP NS iR R oM@ ehbe ahhecfireneat
invention w thout departing fromthe spirit and scope of the invention.
Fur t her Signed gsed imtherapeended gtaimganesietrtorke cangfieed @sdimitingtthe se9pended
cl ai rued as limting the scope of the present

Cnvent %ﬁ?”%gf%%eqﬁgﬁ‘é‘%ﬂp I'on of the Drawings Wthout linitation, the
present invention will be explained in greater detail below in connection
with preferred enbodi nents and with reference to the drawi ngs in which:
Fig. 1 SEERAsERIe) ofithgdonan(iegSa first enbodi nent of the invention in
crosssectional view, Fig. 2 shows the enbodi nent according to Fig. 1 in a
cl earance-elimnated configuration, and Fig. 3 schematically depicts the
enbodi mithaetdonidation ttbeprgsentlinvedtianwiitl ha ex@alrmakiodg r@ade ode tanldoglostion

20 e SO S R0 TR0 I SIS ©

which:
Fig. 1 schematically illustrates a first embodiment of the invention in cross-
sectional view,

15

Fig. 2 shows the embodiment according to Fig. 1 in a clearance-eliminated
configuration, and
Fig. 3 schematically depicts the embodiment according to Figs. 1 and 2 with

20 interlocked piston and piston rods,

Fig. 4 in cross-sectional illustration shows another embodiment of the
invention in a pre-assembly configuration,

25 Fig. 5 illustrates the embodiment according to Fig. 4 during interlocking of
piston and piston rod by means of externally supplied energy or
adhesive,

Fig. 6 schematically depicts another embodiment, wherein an adjusting

30 member's receptacle is partially filled with an adhesive,

Fig. 6a shows the configuration of Fig. 6 in cross-section along A-A,



Fig. S5 illustrates the enbodi nent according to Fig. 4 during interl ocking
of piston and piston rod by neans of externally supplied energy or

adhesi ve,wbi2gio/4wehemat i cal | y depi cts anot her enbodi nerCI/Erb@0®54@N
adjusting nenber's receptacle is partially filled with an adhesive, Fig. 6a
shows the configuration of Fig. 6 in ckgﬁs-section along A-A Fig. 7
schematically illustrates the enbodi ne according to Fig. 6 with adjusting
menber and piston rod in a clearance-elimnated configuration, Fig. 7a
shows a cross-section of Fig. 7 along A-A, Fig. 8 depicts in
cross-sectional illustration another enbodi nent conprising a clanping
menber, _Ei 9 illustrat.es,t | [N nber _accordin o Fi in an
enl argel4ew i n PeneRBLegn fEsTTeleT b R oaRE BRERTe I 8 6 M r aces

t he embodi nent acg@%@tiﬁg rhembed-ard pistdh Edeirth A rae ceBsThaihatéy | ocked
position, Fig. 11 shows the clanping nenber according to Fig. 10 in an

enl arged vi ew, Fi §oNfiQunatiods oss-section schematically illustrates another
enbodi ment with the adjusting nenber being axially displaceabl e nounted on
a distal portion of the piston rod, Fig. 13 depicts the adjusting nenber
accordi Fig.t7a Fi g. shdwkra efserdedtpadofviFigw7i dloagpk-#, cl ear ance-el i m nati ng
configuration, Fig. 14 shows the enbodi nent according to Fig. 12 with the
adj usting nenber in final assenbly position, Fig. 15 illustrates an

justing member n final a _ san
esenbiy G B B BB R I e R e BRI SoRP G L1

renoved a clamping member,

10
Fig. 9 illustrates the clamping member according to Fig. 8 in an enlarged
view in release configuration,
Fig. 10 schematically illustrates the embodiment according to Fig. 8 with the

15 clamping member in locked position,

Fig. 11 shows the clamping member according to Fig. 10 in an enlarged
view,

20 Fig. 12 in cross-section schematically illustrates another embodiment with
the adjusting member being axially displaceable mounted on a distal
portion of the piston rod,

Fig. 13 depicts the adjusting member according to Fig. 12 in an enlarged

25 view in a pre-clearance-eliminating configuration,

Fig. 14 shows the embodiment according to Fig. 12 with the adjusting
member in final assembly position,

30 Fig. 15 illustrates an enlarged view of the adjusting member at the end of a

clearance-eliminating assembly step,



|l ock rod and Fig. 17 reflects the correspondi ng enl arged view of the

adj usting nenber, Fig. 18 in a perspective illustration shows the bl ocking
ring, andwbixgio/iesitl | ust rat es anot her perspective il | uscatEresoobsitihe
bl ocking ring, Fig. 20 in cross-sectional illustration depicts another

cl earance-el i m nati ng enbodi ment, wher 3i n the adjusting nenber is

t hreadedly engaged with the piston rod, TFi g. 2 1 depicts the enbodi nent
according to Fig. 20 after releasing a rotational novenent of adjusting
menber and piston rod, and Fig.22 shows a final assenbly configuration of

t he enbbdd Aént acsbowsribe tentFddimers ancording torFig. ¢ emndaihv avitl famoweed
configuration, Fig. 23 schematically illustrates another enbodi nent,

wher ei n adj usting H@gra%q?d pi ston rod conprises oppositely directed
receptacles interconnected by neans of a threaded adjustnent sleeve, Fig.
24 shows the enbodi ment according to Fig. 23 with a spring-bi ased cl earance
el i m nafigg! 7 ot at reflecss theicogespgndinepeniasgrr Higvwi et thaadpistiegeneamerri g. 25
depi gts the enbodi nent according to Fig. 23 and 24 in a postclearance
elinination configuration.. Detail ed Descriptionln the enbodi nent accordi ng
to FigsFid 1® 3 teagearspecehisiossatioh showsighedsibekigigyringvare 10 is
illustrated in a first enbodi nent. The mechani sm conprises a cartridge 16
filled with a medicinal product to be dose-w se di spensed. The cartridge 16
i S nmoun gy a Caf ikl r ' ; portion
towards i '51% Staﬁ‘iutesﬁlr‘g?&e\;\ﬁﬁgk%‘?ipﬁ?;ﬁ%&\é&%@g?ﬁéﬁ?ﬁgﬁggggzw%lﬂfrg‘ﬁl_nl s. 1to 3
is located on the left hand side. In proximal direction, directed to the

A g% h%rlléj 2% de i |r}1 c'::rlo%%-slec;[t%n%1 ilfug?ra(f\i%%thelﬁjlgg éLr?other clearance-eliminating
embodiment, wherein the adjusting member is threadedly engaged

with the piston rod,

Fig. 21 depicts the embodiment according to Fig. 20 after releasing a
15 rotational movement of adjusting member and piston rod, and
Fig.22 shows a final assembly configuration of the embodiment according to

Fig. 20 and 21 in a clearance-eliminated configuration,

20 Fig. 23 schematically illustrates another embodiment, wherein adjusting
member and piston rod comprises oppositely directed receptacles

interconnected by means of a threaded adjustment sleeve,

Fig. 24 shows the embodiment according to Fig. 23 with a spring-biased
25 clearance eliminating rotation of adjusting member and adjustment

sleeve, and

Fig. 25 depicts the embodiment according to Fig. 23 and 24 in a post-
clearance elimination configuration..
30
Detailed Description



has an axially slideably arranged piston 18, which - under an inpact of a
di stal novenent of a driven piston rod 26 - is stepw se noved in distal

di recti onrwbanioinespur pose of expelling or purging an exaCi/Eepalopsage Se
anount of the nedicinal product contained in the cartridge. The piston rod
26 is radially secured by neans of a n§§nt 32. It is axially displaceable
by nmeans of a not further illustrated se di spensing or drive nechani sm
The cartridge holder 14 is further connected with a proxi mal housing
conmponent 12 . Cartridge hol der 14 and housi ng conmponent 12 are arranged in
an i nt eln dx echbadlimen! asherding ta Fs&g%pbé&dbwdr'rvecmepbanismoia arugt he
cartrld hol d IS . rece | rres eptacle of a distally
ocat ed SPLLENTRGCR IO RolaRER b i GERRET bBongRimag dniBn SohbTh8E LY, o
is furthesartdidgtst 6afied @.t@@pm%é.dcw@w@@uet €8 QéQioséﬂ\le‘ée@l%pr@ﬁsé’@._ Phet he
piston rod 26 and a proxi mal end face of the piston 18 . The axial size of

this cl éartadee mlampuvéﬁcylrua@amlmmla@f dfihaying@ sfeereddawn peekances of

the, SomBaRGNt foghrdehes sk I NARNS A e EHBoLGnUPY HEAG RIS RS Ol 41

pi ston I NSi cartri To e | M nat ypass a

backsl awlo@btag:bnqhetléftmmps@é there is provided an adjusting nmenber 20
of hollowcylindrical shape formng a receptacle for the distal portion 22
of the piston rod 26. The adjusting nenber 20 may be pre-assenbled to the

i ston’ I a termpat I Ein e al so
b pr o- T LSRR AT HohaRecEd € MR AR, Hand BRI HB5 14, TefsrtasiogBy el
Duri ng aasea’rbaylaﬁf/ stileadlyi a/reamgecﬂmmtemk& wmeh r-esmimtan/mnphai@fcmdlsw@lry

d t d 26, t | t th th
el AT MR Rt s Cie R disBIag 26 n e Wiee Reved it Bt Q@%ﬁiﬁgﬁﬁem
12, as Pbrb@s@@f’é?b’élhﬁ{;%@r@ﬁ@)éﬁ leX@ Bt Qﬁdtd?écﬁerﬁrhgbl'ﬁlaéf 92 Rledidifal 2 Wi th

the configuration of can be further seen fromFig. 2, the axial
si ze of prmcgmrealnledsntibercammg@ea heppisten seth PP islradially isecysgd bytrmeans

Pg;t gg‘ fg?%lerp%@f S?sﬁ %%%ﬁél&gqlgﬁﬁgﬁgpﬁegbgﬁge%hso gﬁot?GHhe?qlusPraté$808' ston
dispensing or drive mechanism. The cartridge holder 14 is further connected with
15 a proximal housing component 12. Cartridge holder 14 and housing component 12
are arranged in an interleaved manner, wherein a stepped down neck portion 15
of the cartridge holder is received in a corresponding receptacle of a distally

located receiving portion 13 of the housing component 12.

20 In Fig. 1 there is further illustrated a gap 34 between a distal end section 22 of the
piston rod 26 and a proximal end face of the piston 18. The axial size of this
clearance 34 may vary due to manufacturing and geometric tolerances of the
components of the drive mechanism or due to varying positions of the piston 18
inside the cartridge 16. In order to eliminate or to bypass a backslash effect of this

25 gap 34, there is provided an adjusting member 20 of hollow-cylindrical shape

forming a receptacle for the distal portion 22 of the piston rod 26.

The adjusting member 20 may be pre-assembled to the piston’s proximal end
face. Alternatively, the adjusting member 20 may also be pre-assembled

30 provisionally to the distal portion of the piston rod 26. During assembly of the drive
mechanism or the respective drug delivery device, the piston rod 26, eventually
together with its mount 32 might be axially inserted in distal direction with respect



not entirely vani shed, axial clearance between piston 18 and piston rod 26
is effectively elimnated by neans of inserting a |lock rod 28 and by
activat i ngoaolooeksd node of a coupling el ement 22 arranged/Eepomssipe St on
rod's 26 distal end. By inserting the lock rod 28 in distal direction into
and through the hollow and shaft-1ike eﬁfton rod 26, due to nutually
correspondi ng bevel | ed surfaces 28, 30 coupling elenent 22 and | ock rod
24, the coupling elenent 22 is noved radially outwardly with the effect of
generating a clanping effect with the adjusting nmenber's 20 receptacle. In
t hi s wayQ thgy hpbusiegt camponerial 4, ap ks nbyiqus franr adioanparisart dOhigecl anpi ng

effect of the piston_rod' s. 26 distal rtion_22 ,and the adjusting nenber 20
can be §8Hf' V@E'.Onﬁgpg'gc%n\g%gré%(?@ﬁgu%ﬁt%]eﬁ E‘Ilgt 1di stally directed axi al
novenent of the piston rod 26 is directly and unalteredly transferred to
the piston 18 and according to the axial displacement of piston 18 or

pi ston AScarBbe JurtBer seien il Figrmdinthedaxigksizeiafdhe gepddt hasdespeadused; r om
Pl : o el . ; YEAPERT o
ot 1 R Bt Re SRn Oy RA WA, S 6 52 R S BBhCT SF

i rrespeprdoxMmadienidhfaice afehatgistendiost 20166l parsietyy Evignothalugpr thei gup B4 deedur e
for depl ogi@g and preparing a drive mechani sm and/or a respectiyve drug
|

del i ver y1O ey vanishad, @xfal fderaneet R ety eenRPIaiah bR AN IBEY LIRS 2BB% ol et e.

Ef f ecti - - 0 i - inhed
during SOCGHETY F AL B7HEAAS il HecliRG'd 1BEICFER 28 BREDY, RXEBNB ")) aced
nount ed lockeiddmodeeofreoasupling ergroaen??2 d2ranglctt atviaei miatonf rads @6sdstal egdor

dose_di spensi ng neans to be actuated by the end-user becomes superfluous.In

the?%rrbodi ment according to Figs. 4 and 5, the interlock nmechani sm of

adj usti By iABERAIG tHe RRA rBUtPH dii@@bl‘b@ré@ibhgﬁtd é?ﬂlt%ﬂ%g@‘ﬂ@fédﬁm ahd

illustrated and described with respect to Fig. . Instead of a
radi al | ghatitlikegoistaminchgbodua tpinstivially edrespongingngeeeliataurfaces B8y 80 afhe

proxi mal,_h i n ent, 42, ¢ i t hr ough Ln [ transparent
Wi ndow gguBﬁ@g e??ég%??@&%log{( rgﬁﬁﬁeﬁﬁg c%upnna 9EmBREBLNE RV racﬂaﬁy
outwardly with the effect of generating a clamping effect with the adjusting

15 member's 20 receptacle.

In this way, by insertion of said lock rod 24, a radially acting clamping effect of the
piston rod’s 26 distal portion 22 and the adjusting member 20 can be achieved. As
a consequence, a subsequent distally directed axial movement of the piston rod

20 26 is directly and unalteredly transferred to the piston 18 and according to the
axial displacement of piston 18 or piston rod 26, a well-defined amount of

medicinal product is expelled from the container 16.

Since the invention provides clearance elimination and an at least unidirectional
25 axial coupling of piston rod 26 and piston 18 irrespective of their relative distance,
a conventional priming procedure for deploying and preparing a drive mechanism
and/or a respective drug delivery device for a first dose setting and dispensing
becomes obsolete. Effective clearance and backslash elimination can already be
obtained during assembly of the drive mechanism, e.g. when the piston rod is
30 placed mounted inside the housing component 12. Activation of dose setting or

dose dispensing means to be actuated by the end-user becomes superfluous.



sone kind of adhesive or for the purpose of energy deposition. Conparable
to the enbodi nent according to Figs. 1 to 3, also here, the adjusting
menber 46woQuurizg®s a receptacl e adapted to slidably reeerner2eodsstal
portion 49 of the piston rod 48. As soon as a final assenbly position has
been reached, as illustrated in Fig. 5, the adjusting nenber 46 and the
pi ston rod 48 are mutually interlockedzﬂ means of energy deposition,
provi ded by e.g. a radiation source 50, such as a laser. In this way, by
deposition of thermal energy in an overlapping region of adjusting nenber
46 and P Sreosmundingnt acdorwog towligs.fgaot adpednienigckendenamismaot pi st on

rod 48 ¢ e achi ved Addi tional ly, or alt rnalvel concei vabl e,
hat - an BlIBe0RRgiE e a0t i CRTo/ar kafint bR b Erboditnart g TEaiFd eans
of the bhyaiHtripReNVg réﬂpé(ﬁrto'Fqgkﬂﬂgfi MRSt oA radia iy bicheg BrampIngt6f and
piston rod 48. The drug Ilveég/?edew ce 40 according to the enbodi nent of

Fig. 4 &iR0B rpd'sppaimdingelgmaniZederer the prgximakausingrarepenentyd devi ces,

reans ofofRsRS ABIFEEn Hhdfif B al GnSabten? windob DAL 1L RiY HefRINE Aty | ¢
i Il ustrsbatk kindesfeadhddinee ptr mmermwaemmrerg?@e@o@nmwmmparerﬁle ng tiaend

radi ally stquped down distal_portion 55, which is adapted for |nsert|on
into an® Mend areating £a Fdgs . FRJ3a§|S<‘9 Q%rrer é@%@ﬁ’dz&i‘sﬂﬁ‘gr@@@?ﬁ%’c‘} In a

pr e- ass Mt t a,
bhe rec§§ﬁ9‘|s%%2%ﬁ%§p§é?'%%ﬁ??pt@9 PIREIE R B fot gty o B
non- cur ead d8hesi ve 58. By subsequent insertion of the piston rod' s 52 distal
porﬁ@on 55 into said receptacle 54, the adhesive 58 squeezes between

various circunferential gaps forned between the radially outward

ci rcunf Wseéﬁdrﬁ!as‘éaﬂnhaloéss@h%lp'pﬁs@tfbﬁ Ads beed dazhal, BQﬁI‘IusQthéé |ﬁrFq|?t!S‘ethe
corresponding inward facing Sidewal | of the receptacl e . | 1 ng of
sai d gapdjustiognmembdrdénangdyiha pistepaodsthars wmtgallsemtaﬁdcl?@d by means of
energy deposition, provided by e.g. a radiation source 50, such as a laser. In this
way, by deposition of thermal energy in an overlapping region of adjusting
15 member 46 and piston rod 48, a direct welding of adjusting member 46 and piston

rod 48 can be achieved.

Additionally or alternatively, it is conceivable, that an adhesive or some other
fixing means is externally supplied by means of the through opening 44 for locking

20 in position adjusting member 46 and piston rod 48. The drug delivery device 40
according to the embodiment of Fig. 4 and 5 is preferably adapted for single-used
drug delivery devices, since adjusting member 46 and piston rod 48 are
inseparably connected by means of welding or bonding.

25 In Figs. 6 through 7a, a further embodiment is illustrated, wherein the piston rod
52 comprises a downward pointing and radially stepped down distal portion 55,
which is adapted for insertion into an adjusting member 54 serving as a
corresponding receptacle. In a pre-assembly configuration as for instance
illustrated in Figs. 6 and 6a, the receptacle 54 is partially filled with a deformable,

30 preferably non-cured adhesive 58.



illustrating the cross-sectional area along A-A as givenin Fig. 6 and 7 .
In order to form adhesive-receiving axial gaps, the piston rod 52 at its

di stal stwppedy/dewsn portion 55 conprises radially outwardirErpeosside ng and
axially extending ribs 53. These ribs 53 further serve to provide a radial
guiding during insertion of the distal portion 55 into said receptacle 54.
Furthernore, as illustrated in Fig. 6 d 7, the piston rod 52 conprises a
socket 56 being adapted to abut against the receptacle's 54 side wall in
axial direction. After having introduced the piston rod's 52 distal portion
55 at | Byssubsequieal insdrkion of lee pisteptradisedB4istabporion saiintomthdsi ve 58, the
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be di r egdrinyedBEtWESH ties ¥y RNFERT ERELMeereREaPvall YT tA8 pdistod rod’s 52
cl earance-free way. The receptacle 54 may be pre-filled with adhesive 58

bef or e disdahpPiiiont 53 paddhe\aeriasReadirginvEdgpiesEe sidemalloiihei reeeptaciden
Ki f oo i it i.vabl e . i th
ot opbad tonn SrURgR SAFPORRE beBURR Afineht ol S CHRESHAY T £l B PRI o

of sai diladiesingethanstobe-sdicsipnakeare s glongoA Foap @ieatt irnfig Wanadhésioveer it 0
the receptacle 54. As sqon as piston rod 52 and receptacle 54 mate, the

t wo- conpoie AENGalEsTare \WRg Pxial1anRsy (e WISIAN rAd 2 ity diytal $ieepes vt i ng

pi ston ; i | nati Al tayd - vabl e,
Phat T nRBRIFTEEBtbrANILes I o BBRLahy pfot RiN8 ot ool X nEREFEISET, on
rod' s 52hesstridls Pdrftitoer S&rveTiogprovile a mgdied gending ,during indpcisin aftheediséal 54
i's ought .intg .aputting conptac i th the piston 18 wherein the

ei adl | ¢ DOTYOD PO RS HIETRe SO TS SmbLanedecs ves Sy sTiatetdt Fish & AT Tedd r ec
cl ear angest6R ¥BE B30 MAPITES i08ockRY SERORGdRIbEd tbRBUMRlg ARy, €. 9. by
meansof external heat treatnent or by n€ans of irradiation by an applicable

el ect r oneegacie’'s adisade avall inuaxiagdisgéctian.d adhesi ve 58 can be conducted and
accel erat ed.

After having introduced the piston rod’s 52 distal portion 55 at least partially into
15 the receptacle 54 and into said adhesive 58, the adhesive 58 is cured for locking

into position of receptacle 54 and piston rod 52. This way, any further distal

displacement of the piston rod 52 can be directly and unalteredly transferred to

the piston 18 in a clearance-free way.

20 The receptacle 54 may be pre-filled with adhesive 58 before assembly of the drive
mechanisms components. Alternatively, when making use of a two-component
adhesive, it is conceivable, to provide the stepped down distal portion 55 of the
piston rod 52 with a first component of said adhesive and to dispose a second
component of such adhesive into the receptacle 54. As soon as piston rod 52 and

25 receptacle 54 mate, the two-component adhesive starts to cure with the effect of

interconnecting piston rod 52 and adjusting member 54.

Alternatively, it is conceivable, that the adjusting member 54 is provisionally pre-
assembled to the piston rod’s 52 distal portion 55. Then, during assembly, the
30 adjusting member 54 is brought into abutting contact with the piston 18, wherein
the elastically or plastically deformable adhesive 58 allows for the required
clearance-compensating motion. By deposition of thermal energy, e.g. by means



In Fig. 8 to 11, another enbodi nent conprising a clanping nmenber, in
particul ar an eccentrically designed or eccentrically supported clanping
menber i swol2bwstnamted. Al so here, a receptacl e-form ng ProrErtopiosagr 64 is
di sposed at the piston's 18 proximal end face. The receptacle 64 is opened
towards the piston rod 62 being slidabgé di sposed in axial direction. The
receptacle 64 is further adapted to rec¢eive the piston rod' s 64 distal
portion conprising two jaws 68, 69, as illustrated in Fig. 9 . The jaws 68,
69 being elastically deformable in radial direction forma receptacle 67
there bef ﬂamfnauhgatemeahmamrebmrmﬂmoh@jracéarﬁm bgarogippheabler el liptic

shape. The_.rece cle 67,.conprises r _di S|on n.r di,rection
than i neatmag el FaupRnRuingyr R e etk G ot oe pietanter o6 o
about 9Qcctleea@ppositely | ocated jaws 68, 69 experlence aradially

outwardly directed force |leading to a radi al expansion of the jaws 68, 69.
Due to this clanping nenberi nduced radi al widening, the jaws 68, 69 clanp

h 64, I ' 10
and 11 "D €10 danafatfnarfioed Bl SERAATRG £ Soriin G sheElel: fipartellef? o oo
a rat heenoamernaﬂntaflde@@ghéedwaéwépltrrtgalwemmforfﬁd clantibing membairiisul ar
external shape, simlar enbodi nments conprising a ngn-central I%abut
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pi st on recept acle or thrust piece 64 is re
al | ow n@2tbzeisg$ﬁelablyt dnep(medamnatxaﬂl dmr@lmpbnn@hefreceptamlewnés édrtbedagagtedn rod
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t he cl anpi ng rrenber 66. Fi gs. 9 a further enbodi nent of
pr esent formvyamecentdaie ol tb§f¢ @eweem@ﬂ@pted to house a clamping member 66 of

oval or elliptic shape.

15 The receptacle 67 comprises smaller dimensions in radial direction than in axial
direction. Hence, by a rotation of the clamping member 66 of about 90°, the
oppositely located jaws 68, 69 experience a radially outwardly directed force
leading to a radial expansion of the jaws 68, 69. Due to this clamping member-
induced radial widening, the jaws 68, 69 clamp with an inward facing wall of the

20 receptacle 64, as illustrated in Figs. 10 and 11.

Even though the illustrated embodiment of Figs. 8 to 11 illustrates a rather

centrally supported clamping member 66, with a non-circular external shape,

similar embodiments comprising a non-centrally but eccentrically supported
25 clamping member of arbitrary shape are also within the scope of the present

invention.

Furthermore, the radial clamping of piston rod 62 and receptacle or thrust piece

64 is reversible, thus allowing to suspend the mechanical coupling of receptacle
30 64 and piston rod 62, e.g. for replacing of an empty cartridge 16. Also, the

housing component 12 may comprise a not particularly illustrated through opening



the receptacle-formng thrust piece 78 conprises a blocking ring 80
circunferentially surrounding a stepped down neck portion 84 of the piston
rod's 76 woval12¢9sd section. The bl ocking ring 80 all oweCTmP2@0/055140
unidirectional relative axial novenent of thrust piece 78 and piston rod
76. Hence, the thrust piece 78 is aIIO\%%d to be noved in distal direction
towards the piston 18 of the cartridge<l6 relative to the piston rod 76. A
counter-directed relative axial novenent is inhibited by the bl ocking ring
80. As illustrated in Figs. 13 and 17, the stepped down neck portion 84 of
t he pi sedawingiforensertioneof a topradaped fentikeingand twistingeoftbe clgmpiial cat ch
for the bl ogki ring 80. Typically, the receptacle-containing thrust piece
78 is plnée-rﬁégreﬁgl ed to the piston rod 76 as illustrated in Fig. 12 and 13 .
During or after assenbly of housing conponents 72, 74 of the drive

mechani sm 70 or_respective drug delivery device, a gap 34 is fornmed between
the di sﬂra|Flg%c1@t@r18raefuman§mm@aeenis>fathe pcrﬁée'btrl@XB Onﬂ%dblsﬁﬁt@%e"'gi%ton

: Ny is axially
|nserte @%&Edﬂgél&nt%ﬁr ogﬁmﬁ%ﬁﬂ géw%g rof%;ésr%‘gllc%&q_ﬁﬂg%ock rod 82 with
its di sbabuﬁﬁdrerﬁlaﬂp\s@mrdtmm@@lar&épaeb@dvﬁmheék fpoetiéri B4sdf thegriston rod’s
receptacle. as illustrated in Fi g y further driving the I ock rod 82

in distdP diﬁ?aé@PF‘o??Ctloﬁ‘eT@ﬁrW@Pk'@ige”é@ $8 Q@V\tﬁ fq}”e%UPW'r(ﬁC%'Pa?" Eﬁ'?‘@é@ Agial

ntil |
UL AR En SRR BiBEe O AR GO e Ing AR cldee 7815
respect eﬂeweddnttmr rrativiegicinedi s tag Idareictien roweanash theo pisttdm dﬁtofpthec&ar’r?r&jgm% pi st on
tion

d | t he .| k d 2 b
" Ol oy rlabi i Sildton P & & Uy faries et vhabran e et s 0" P

confi gurrﬂ{,b@@d@thblwégmﬁb%g 8oFigs. 16 and 17 .Due to the radial clanping
provided by the’bl ocking ring 80, any subsequent axial novenment of the

piston rod 76 in distal direction is dlrectly and unalteredly transferred
to the %@rlﬂsgtrgéeeocl |%svl1§e;[nhoe11?| fhe kétre]%p negk) o?ﬂ%e% %"th% pqgtsé%
rod 76 further comprises a socket 85, that serves as axial catch for the blocking
15  ring 80.

Typically, the receptacle-containing thrust piece 78 is pre-assembled to the piston
rod 76 as illustrated in Fig. 12 and 13. During or after assembly of housing
components 72, 74 of the drive mechanism 70 or respective drug delivery device,

20 agap 34 is formed between the distal face of the thrust piece 78 and the proximal
face of the piston 18. For eliminating this axial clearance 34, a lock rod 82 is

axially inserted and urged through the hollow piston rod 76.

The lock rod 82 with its distal end is moved up against a bottom of the thrust

25 piece’s receptacle, as illustrated in Fig. 15. By further driving the lock rod 82 in
distal direction, the thrust piece 78 is driven in distal direction until it abuts against
the proximal end face of the piston 18, as illustrated in Figs. 14 and 15. Since the
blocking ring 80 impedes a respective counter-directed relative movement of
thrust piece 78 and piston rod 76, after elimination of axial clearance 34, the lock

30 rod 82 can be removed from the piston rod 76 leaving the drive mechanism in a
configuration as illustrated in Figs. 16 and 17.



di spensi ng axi al novement of the piston rod 76 is transferred to a
correspondi ng dose-di spensi ng novenent of the piston 18 . Figs. 18 and 19
further iwbustwatsit he shape and geonetry of the bl ocki rgTmEPP@OBSs14M

vari ous perspective illustrations. The blocking ring typically has a
sonmewhat rectangular or quadratic contgﬁﬁ. It is preferably nade of netal,
such as brass or steel. It therefore p I des a large resistivity against
geonetric deformations and is suitable for transferring of axially directed
forces. In Figs. 20 through 22, a further enbodinent is illustrated,

wher ei n Dueetaaitieurswdialcl amnpiveg poovided bynbegbleckingrring 69, any subhsegdent gxial
engaged. Here, the adjustin nber 90 conprises. a receptacle w,th an inner
Chroad GEmentel R ALBR TB1T Grotorararien i piacbssalpa Gatty

cor r espéidisiirredit@thd MredtpRice FRIVINBIEBIORKINY GRg 180 GUreQehtld, 8ok its
di stal end section conprises a receptacle for receiving a spring el ement

98, pr eflEnENSING axiah QY eiBenipkingnpistan mfl 70vis ranstersed talp efeespRAingr si on
spring - | ' er 90 and with its proximal end,
t he ?orglggﬁsds'%@%%dﬁgéﬁ‘?\éérggﬂgﬁtﬁ g@?%'gqg?ston rod 92. Further, there is
provi ded an interlock nmenber 100, which is adapted to selectively rel ease
and to inter]lock a rotative novenent of adjusting nenber 90 and pi ston rod

92. As Fli9%std apdd 9 Wrifiey illugiratgpeRhane and eecriaiphsl heoplockngdrng 80 in
mechani - chil [ ' - ' S

per si st 3’%%3?&???@% Il'%ﬁa%H%ngﬁ% bYI sk%{%?ﬁ\éﬁgt%g%ﬂyo Sf%gga ngritatti ng
menber @€ctaBygukrtarajuamratipicehtywabltyisprefarebli mgdéavimetead, sutreab dckssrenber
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engagempnt,@hplefier &dndfdriing dTenbarly §Pedid fohgedi ston rod 92, the adjusting

menber 90 al so noves in diStal direction until the gap 34 and respective
axial clearance is elimnated such that the adjusting nenber 90 with a
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member 90 and the piston rod 92 are threadedly engaged. Here, the adjusting

15 member 90 comprises a receptacle with an inner thread 94 and the distal portion
of the piston rod 92 comprises a corresponding outer thread 96. Furthermore, also
the piston rod 92 at its distal end section comprises a receptacle for receiving a
spring element 98, preferably designed as torsion spring. With its distal end, the
torsion spring 98 is coupled to the adjusting member 90 and with its proximal end,

20 the torsion spring 98 is coupled to the piston rod 92. Further, there is provided an
interlock member 100, which is adapted to selectively release and to interlock a

rotative movement of adjusting member 90 and piston rod 92.

As illustrated in Fig. 20, during or after assembly of the drive mechanism or the

25 respective drug delivery device, an axial gap 34 is persists between the piston 18
and a distal end face of the adjusting member 90. By actuation, preferably by
pressing down the interlock member 100, the adjusting member 90 starts to rotate
under the effect of the torsion spring 98, as illustrated in Fig. 21. Due to the
threaded engagement of the adjusting member 90 and the piston rod 92, the

30 adjusting member 90 also moves in distal direction until the gap 34 and respective
axial clearance is eliminated such that the adjusting member 90 with a distal end



When axi al clearance has been elimnated and adjusting nenber 90 abuts

agai nst the cartridge's 16 piston 18, the interlock nmenber 100 returns in
its interwvockiopsisti on, either by manual actuation or apComEP®mUSE340e.g. by
means of a separate spring elenment. Alternatively or additionally, it is

al so conceivabl e, to make use of a self-locking threaded engagenent of

adj usting nenber 90 and piston rod 92. 2%n such a configuration, the return
of the interlock nmenber 100 into an interlocking position becones redundant
since an axial and distally directed novenent of the piston rod 92 woul d be
t r ansf efaceimayes uwagemsd adinoyinal and dacpbhtenpistonfl Sadps ubtstreiedenidg. 90
and pisggn 18 devoid of any rotative novenent of the adjusting nmenber 90
relativé“to the piston rod 92. In Figs. 23 to 25, another enbodi nent of a

t hreaded engagenent of adjusting nenber 112 and piston rod 116 is
illustrated. Here, adjusting nenber 112 and piston rod 116 are not in

direct Wien axipdiclearancedias beenalioninaiga b adjusyingeaAmber Hhabuiser  acent
ad] ust Meab 38Ry &l e The AADHST T TRIEABI 2 EAIR0S RSy HGEPT acl e 128

to recel Just sleeve respondingly, the piston rod 116
conpri séstedotkpepitiel, ithad biyonaeael actuationrpanitoeromiowsiyTal.g poy meanodf sai d
adj ust nent sl eeve 114 . For a threaded engagenent of piston rod 116 and
adj ust mSRPaLAteSPEINg19/eMatY.- r ecept acl e 130 of the piston rod 116 conprises
an inner thread 120 matching with the outer thread 118 of the adjustnent
sleeve 114 . Simlarly, also the adjusting nenber's 112 receptacle 128
conpr i sédteanatdspe or iadditiomadly, iths edsb t@Aceikdbig, itomahke uselod aasi|fHdckemg

sl eeye 114 and the piston rod 116 are ring biased b ans of a spring
ol orlint Hisgdetantipdieneflatadluryiomerbar i BRicn fiie S25RstEng fFom o
confi guEBhtigiiraARFOHE: RtUFR ofitle iBriobk PhEMBeRN 08%h&) alaRte?rbckid PHSTREN
between the piston 18 and a distal end face of the adjusting nenber 112, by
act uat i bgcomes neglupdent sincieaan axial tind cidjallytditgnted ineevementot tgepiséon wi t h
the rod 92 would be transferred to a corresponding axial displacement of adjusting
member 90 and piston 18 devoid of any rotative movement of the adjusting

15 member 90 relative to the piston rod 92.

In Figs. 23 to 25, another embodiment of a threaded engagement of adjusting
member 112 and piston rod 116 is illustrated. Here, adjusting member 112 and
piston rod 116 are not in direct but rather indirect threaded engagement by means

20 of an interjacent adjustment sleeve 114. The adjusting member 112 comprises a
receptacle 128 to receive the adjustment sleeve 114. Correspondingly, the piston
rod 116 comprises a receptacle 130 to receive an opposite proximal portion of
said adjustment sleeve 114. For a threaded engagement of piston rod 116 and
adjustment sleeve 114, the receptacle 130 of the piston rod 116 comprises an

25 inner thread 120 matching with the outer thread 118 of the adjustment sleeve 114.
Similarly, also the adjusting member's 112 receptacle 128 comprises a respective
inner thread 122.

Additionally, the adjustment sleeve 114 and the piston rod 116 are spring biased
30 by means of a spring element 126, which is preferably of torsion spring-type.

Starting from a configuration according to Fig. 23, wherein an axial gap 34 is

formed between the piston 18 and a distal end face of the adjusting member 112,



adj usting nenber 112 starts to rotate, as illustrated in Fig. 24. If the
axial gap 34 is elimnated and the adjusting nenber 112 with its distal end
face get swonomonismet with the piston's 18 proximal end fPerEp2610isiis®n of
the adjusting menber 12 will stop because of the mechanical and hence
frictional contact. Even though an abutgsnt position as illustrated in Fig.
24 has been reached, the adjustnent sl e 14 may further rotate under the
effect of the torsion spring 126 as illustrated in Fig. 25. In effect, the
adj ust ment sl eeve 114 further enters the adjusting nenber's 112 receptacle
128. Pr byeacibaing ohe releassdexdcbagsgentoet adtismagnisslseve 1§|4e©getr1qr4with the

adj ustin nber on rod 116 s of, sel f t hat
ool s ARUS g el 0 Seouindie 88 IefhetloiFioat: Fnp bl &k %
unal t er egdbiminaBafeid e dgusheg adémbelr Ng 2neithets didél @hd fb@etdéﬂés atlcopeitt

pi ston 18 during repeated dosedl spensi n?ﬁtste ps. To sunmari ze,

enbodi msathsthecRisian'sd 8trroximal erd fage UgFALEE of b @I@luétlﬂﬁ(f@ﬂmbgﬂﬂ@b\{vé' or
det aghali, Leaianer sl bl A o tiMElLd el shasdy suitable for drug

deliver VI Ces desi ARceabre cartrl ges |st of Reference
Nuneral s 10 drive rrechanl sm 12 hou5| ng conponent 13 receptacle 14 housing

conponent 15 neck portion 16 cartridge 18 piston 20 thrust plece/receptacle
22 couplFVeY tBPEERAN 2QuineRikt pesition asTillustrated in Fig. 24 has been reached, t

adjustment sleeve 14 may further rotate under the effect of the torsion spring 126
as illustrated in Fig. 25. In effect, the adjustment sleeve 114 further enters the

10  adjusting member's 112 receptacle 128.

Preferably, the threaded engagement of adjustment sleeve 114, adjusting member
112 and piston rod 116 is of self-locking type, so that any distally directed axial
movement of the piston rod 116 is directly and unalteredly transferred to the

15 adjusting member 112 and to the adjacent piston 18 during repeated dose-
dispensing steps.

To summarize, all embodiments according to Figs. 8 through 25 provide a
reconfigurable or detachable clearance-elimination, which is particularly suitable
20 for drug delivery devices designed for replaceable cartridges.



26 piston rod 28 slanted plane 30 slanted plane 32 nount 34 cl earance 40
drive nmechani sm 42 housi ng conponent 44 through opening 46 thrust

pi ece/ r ecwptani49%8 pi ston rod 49 di st al
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List of Reference Numerals

10
12
13
14
15
16
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20
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24
26
28
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34
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42
44
46
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49
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54
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56
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60
62

drive mechanism
housing component
receptacle

housing component
neck portion

cartridge

piston

thrust piece/receptacle
coupling element

lock rod

piston rod

slanted plane

slanted plane

mount

clearance

drive mechanism
housing component
through opening

thrust piece/receptacle
piston rod

distal portion

laser

piston rod

rib

receptacle/thrust piece
stepped down portion
socket

adhesive

drive mechanism

piston rod

31

porti on 50 | asecTAP2@iossxano rod 53

d64 thrust piece/receptacle 66
jaw 70 drive nechani sm 72 housi ng



74 housi ng conponent 76 piston rod 78 thrust piecel/receptacle 80 bl ocking
ring 82 lock rod 84 neck portion 85 socket 86 sidewall 90 adjusting nenber
92 pi st orwoadi®d4dsnner thread 96 outer thread 98 spri ngprelrareni/ oido
interlock menber 112 adjusting nenber 114 adjustnent sleeve 116 piston rod
118 outer thread 120 inner thread 122 igner thread 126 spring el enment 128
receptacle 130 receptacleCains 1. Dri mechani smfor a drug delivery
device for dispensing of a dose of a nedicinal product, conprising: a

hol der ( 14) for a product-containing cartridge ( 16), the cartridge

64  thrust piece/receptacle

66 clamping member
67 receptacle
68  jaw

5 69 jaw
70 drive mechanism
72 housing component
74 housing component
76 piston rod

10 78 thrust piece/receptacle
80  blocking ring

82 lock rod
84 neck portion
85 socket

15 86  sidewall
90  adjusting member
92 piston rod
94 inner thread
96  outer thread

20 98  spring element
100 interlock member
112 adjusting member
114 adjustment sleeve
116 piston rod

25 118 outer thread
120 inner thread
122 inner thread
126 spring element
128 receptacle

30 130 receptacle



( 16) having a piston ( 18) slidably arranged therein in an axi al
direction, a piston rod (26; 48; 52; 62; 76; 92; 116) to be operably
engaged wvohotdnesmwartri dge' s piston ( 18) for dispensi ngcofEraoidosa4®of the
medi ci nal product, at |east one adjusting nenber (20; 46; 54; 64; 78; 90;
112) displ aceably arranged i n axial d|r ctlon relative to the piston ( 18)
and/or relative to the piston rod (26 52; 62; 76; 92; 116) for

el imnating axial clearance (34) between t he piston ( 18) and the piston
rod (26; 48; 52; 62; 76; 92; 116), wherein the adjusting nmenber (20; 46;
54; 64; Cl8im90; 112) is attached to a proximal end of the piston ( 18) or
is pre-assenbled to a distal portion of the piston rod (26; 48; 52; 62; 76;
92; 116) and further conprises a receptacle to receive a distal portion

(22; 491, 55; Dhihe @%bhgﬁ%nﬁ)ffor{@@r@%%ﬂbﬂﬂeﬂ'w@e\(laé1f0|4§bsp53$|r@2of d Glos8%f 3116)
an interlock neans (24; 58; 66; 8 100) adapted to interact with the

adj usting meMRAICINROPrayictsaoMeaisings: 90: 112) for | ocking the piston rod' s
(26;-.48; 52; 62; 76; 92; 116) distal portion (22; 49; 55; 68, 69; 84) in
pl ace at an ar bi trary posi tion inside the adjusting nenber's (20; 46; 54;

64; 78; 90; 112) nenggéncide.fola. praihacdcbwt@mﬁﬁghmirmtgeam@)rtﬁengarttndgéaiml
wherein the interl ock neans @24 58 ; ; 100) is adapted to provide a

retention foktR) BaHEYPISEN 1$)a$|{;?e3rb'l( ﬁérr@”@ﬁdatiaieé‘?'”f'ar%ba?"@hmr?@ .0

di spl ace the adjusting nenber (20; 46; 54; 64; 78; 90; 112) and/or the
piston ( 18).3 . The drive nechani smaccording to any one of the preceding
cl ai ms, wherein tbq)iéshomaloldo((% MaISQ 62476592 666) &Dbe Dp@yably etegageteditas
posi @I ve, fricti o or P | ock. 4 . g [ ve chanl sm ccordl Qg to
any%ne of tﬁéeﬁ? 898?n°'gp'§ f%@ﬁéﬁﬁ‘sﬂ%o ] feRfEfoIa (QdeUS
receptacle and a distal portlon (49; 55) of the pi ston rod (48; 52) are

bonded or wel ded.
- at least one adjusting member (20; 46; 54; 64; 78; 90; 112)

displaceably arranged in axial direction relative to the piston (18) and/or

relative to the piston rod (26; 48; 52; 62; 76; 92; 116) for eliminating axial
15 clearance (34) between the piston (18) and the piston rod (26; 48; 52; 62;

76; 92; 116), wherein the adjusting member (20; 46; 54; 64; 78; 90; 112) is

attached to a proximal end of the piston (18) or is pre-assembled to a distal

portion of the piston rod (26; 48; 52; 62; 76; 92; 116) and further comprises

a receptacle to receive a distal portion (22; 49; 55; 68, 69; 84) of the piston
20 rod (26; 48; 52; 62; 76; 92; 116),

- an interlock means (24; 58; 66; 80; 100) adapted to interact with the
adjusting member (20; 46; 54; 64; 78; 90; 112) for locking the piston rod’s
(26; 48; 52; 62; 76; 92; 116) distal portion (22; 49; 55; 68, 69; 84) in place

25 at an arbitrary position inside the adjusting member’s (20; 46; 54; 64; 78;
90; 112) receptacle.

2. The drive mechanism according to claim 1, wherein the interlock means
(24; 58; 66; 80; 100) is adapted to provide a retention force substantially
30 larger than an axial force required to displace the adjusting member (20; 46;
54; 64; 78; 90; 112) and/or the piston (18).



5 . The drive nechani smaccording to any one of the preceding clains,
wherei n a defornmabl e adhesive (58) disposed in the adjusting nmenber's (54)
r ecept aclwoizsioada@ed to provide a cl earance-el i m nati ngcaxirad10058pé acenent
of piston rod (52) and adjusting nenber (54), and wherein the adjusting
menber (54) and the piston rod (52) ar&r 0 be nmutually interl ocked by
curing of said adhesive (58). 6 . The # ve mechani sm accor di ng to claim4
or 5, wherein in a pre-assenbly configuration, the adjusting nmenber (54) is
pre-assenbled to the distal portion (55) of the pi ston rod (52) by neans of
t he def 8 mablTd@endnive esthaaitresiocerdibg)to any. ormhef tre peccasihgusiaimsaccor di ng

to claimb5, wherein,in asse nftLg a he adj ustln rrenber
(545 compri s e el nfkfie; G285 0k S oo a0 A oPEl Bt hulE b e
di stal porti eict{dral of @ipieisirRSIogksecond adhesi ve conponent of a

t wo- conponent adhesive (58). 8 . The drive nechani smaccording to any one

of the preceding clains, wherein the interlock neans (24; 66; 80) is

ecobiad o aneihivereERnict ACUERGTE TR of i Urodind el 0o, 4o

84). 9 . Thewherem trmcataausﬂngm@mbéreq%pmwe@maolb éﬁtﬁarﬁu@t@e@br@mt@nﬁ
wherein piston rod (26) at its distal portion conprises at |east one

radi al | yrmval§|5é°faw P@i?ntred|(ﬁ§e5%b@rq/\£9ﬂd@%@rd%ﬁld§@| ng menber's receptacle
(20), wherein the jaw (22) has a slanted inner surface to engage with a
correspondi ngly slanted surface (28) of an axially novable |ock rod (24).
10 . Thé.dri ﬂ’émermti,\reamesxfmaadm'nrad:icngding taranyooree of thdergrextieglichagjmsl, ains 1 to

o1 i g monbIeTeBE) e RAE T g DS aes 0] P ARMSUPO(BATEERG ¢ he
piston rod (3 receptacle is adapted to provide a clearance-eliminating axial
displacement of piston rod (52) and adjusting member (54), and wherein the
adjusting member (54) and the piston rod (52) are to be mutually
interlocked by curing of said adhesive (58).
15
6. The drive mechanism according to claim 4 or 5, wherein in a pre-assembly
configuration, the adjusting member (54) is pre-assembled to the distal
portion (55) of the piston rod (52) by means of the deformable nun-cured
adhesive (58).
20
7. The drive mechanism according to claim 5, wherein in a pre-assembly
configuration, the adjusting member (54) comprises a first adhesive
component and the piston rod (52) at its distal portion (55) comprises a
second adhesive component of a two-component adhesive (58).
25
8. The drive mechanism according to any one of the preceding claims,
wherein the interlock means (24; 66; 80) is adapted to radially clamp the
adjusting member’s (20; 46; 64; 78) receptacle and the piston rod’s (26; 48;
62; 76) distal portion (22; 49; 84).
30
9. The drive mechanism according to any one of the preceding claims,
wherein piston rod (26) at its distal portion comprises at least one radially



11. The drive nmechani smaccording to any one of the preceding clains 1 to
8, wherein the interlock nmeans conprises a blocking ring (80) arranged on
t he out erwoiotuziissnence of the piston rod's (76) distal poumrren/o§84) to
radially prop against an inside facing wall of the adjusting nenber's
receptacle (78), wherein the blocking rjng (80) is further adapted to
i npede an axi al novenent of piston rod3@76) and adj usting nenber (78)
towards each other. 12 . The drive nechani smaccording to any one of the
precedi ng clains, wherein the piston rod (26; 48; 62; 76) conprises a
hol | ow shaft makgiiedawd22pid mteiaet avith the adjustingarember'é2éceptclé ¢20),
activating a_locked, node for elim.n Lin% axi al glearance. The drive
(2 dinddy

i s o e (Fay s, 7 <{aTleg b Stts fo BBORARS LT A { o

adj usti ng negbresp8Rdingh?slamted sherapegRen of ad dﬁaﬂg AbRabis dkhoea@ay! vy
engaged and rotatably biased by a spring nenber (98, 126). 14 . The drive

mechani sm according to claim 13, wherein an interlock nenber ( 100) novably

arrapgeqoi n Hadi @HivéjHet%%tain%?naatCCBPcﬂnQitgta a/f&?%g(‘grﬁ% 8@?&@%@@%&?8@ gnith a

correspondi ng recess at an 1 nner surface )" for
sel ectively wtlezaii thg iateliouk mebes! arkprsebinaotkeaatianiyeipportet tlagnping
relative rotation between piston rod (92) and adj usti n((:l menber (90). 15 .
The drive mefMIAPSH ROkl FClaMp the1adiugHag snembre (Bd) aRd thg PideBer ( 1
12) and the ﬁq%@é)_porti on of the piston rod ( 1 16) conprise threaded
receptacl es .’ 130) facing towards each other, wherein the receptacles
( 128, 130) are threadedly engaged by neans of a threaded adjustnent sl eeve

G at0 i R e Etal P A SRS of R B 0B e
drive nmechanigarafCHedinferidck MRENSDRprisdeatiISsBHE HMhE{eU) BrrdfgdPon the
outer circumference of the piston rod’s (76) distal portion (84) to radially
prop against an inside facing wall of the adjusting member’s receptacle
(78), wherein the blocking ring (80) is further adapted to impede an axial
15 movement of piston rod (76) and adjusting member (78) towards each

other.

12. The drive mechanism according to any one of the preceding claims,
wherein the piston rod (26; 48; 62; 76) comprises a hollow shaft adapted for
20 axial insertion of a lock rod (24; 82) for activating a locked mode or for

eliminating axial clearance.

13. The drive mechanism according to any one of the preceding claims,
wherein the adjusting member (90; 112) and the piston rod (92; 116) are
25 threadedly engaged and rotatably biased by a spring member (98; 126).

14.  The drive mechanism according to claim 13, wherein an interlock member
(100) movably arranged in radial direction at the piston rod (92) radially
engages with a corresponding recess at an inner surface of the adjusting

30 member (90) for selectively releasing and/or interlocking of a clearance-

eliminating relative rotation between piston rod (92) and adjusting member



15, wherein the threaded engagenent of adjusting nenber (90; 112),

adj usting sleeve ( 1 14) and/or piston rod (92; 116) is of self-Iocking
type. 17 woAotvgedel i very device for dispensing of a dese/rpkoia/ossade ci nal
product, conprising a housing ( 1 2, 14; 42; 72, 74) and a cartridge ( 16)
conprising the nedicinal product, the %%rtrldge 16) further conprising a
piston ( 18) slidably arranged in an a direction, wherein the device
further conprises a drive nechani smaccording to any one of the preceding
clainms. 18 . The drug delivery device according to claim17, wherein the
housi ng (42) (8@npri ses a through opening (44) or a transparent w ndow to
deli ver an adhesive or an electromagnetic radiation for |locking in position
of piston ( 18) and piston rod (48). 19 . A nmethod of elimnating clearance

(34) betﬂseenTEhepcumﬁ@me(chla&)srﬁradzc@rdxhgtt@rcléuﬁd1e2ﬁ/he4@|n the; acgastuﬂ meétabed 16)
in a drive nechanismof a drug delivery device 10; 40; wher ein

the drive meéhh?ﬁ 8 SoprpistalOrdioRNidee Qiston, r01d4()1 yrcomnprisritiveagsdt ai ni ng

tgid I
i cbt i on,  wherAEUIRY BeEr 3T Fading Shmal LY oier WiRtal R eplads T ©
oper abl y eng@gw, V@O)rvaﬁehtenr@@dédlycw@a@embymee(nsJ@f)af[mfeadlealrmd]asttmgemf a dose
of the nmedicinpal product, further conprising an adbustl né;)c menber ;

54; 64; 78; §tﬁev:@1(é)14a\tﬁ%ei?&h>’P@S&dp%m%ﬁpr'%cﬂ%? ge (2 @rl.atcvem”@r be| ng
nbl »\48; 52; 62; 76;

02 110y, whoreon ofdTa8) aERReR 1o me BB FERepRerd12) 87 00 1 1)

conprises a receptacle to receive a distal portion (22; 49; 55; 68, 69 84)
t 48; .52; 62: .76), the nethod o I t

ol eb andB”( SApecTife ieshanistactOluAglty P R onnTe BreRRdiBh Ry h%? fses

the steps of 1sawnalrbin tFRVthASaddd bﬂgaﬁéﬁfe‘h‘ﬂorf%ljdﬁﬁlg ﬁ‘@m&% (3@2,1@2) oo

116) relative fo the adjusting ne
axi al | y novi agjusting sleeve (114) and/or plston rod (92 116) is of self-locklng type.

17. A drug delivery device for dispensing of a dose of a medicinal product,
15 comprising a housing (12, 14; 42; 72, 74) and a cartridge (16) comprising
the medicinal product, the cartridge (16) further comprising a piston (18)
slidably arranged in an axial direction, wherein the device further comprises

a drive mechanism according to any one of the preceding claims.

20 18. The drug delivery device according to claim 17, wherein the housing (42)
comprises a through opening (44) or a transparent window to deliver an
adhesive or an electromagnetic radiation for locking in position of piston
(18) and piston rod (48).

25 19. A method of eliminating clearance (34) between a piston (18) and a piston
rod (26; 48; 52; 62; 76; 92; 116) in a drive mechanism of a drug delivery
device (10; 40; 60; 70), wherein the drive mechanism comprises a holder
(14, 74) for a product-containing cartridge (16) having a piston (18) slidably
arranged therein in an axial direction, wherein the piston rod (26; 48; 52;

30 62; 76; 92; 116) is to be operably engaged with the cartridge’s piston (18)
for dispensing of a dose of the medicinal product, further comprising an
adjusting member (20; 46; 54; 64; 78; 90; 112) attached to a proximal end



t he adj usting menber (20; 46; 54; 64; 78; 90; 112) relative to the piston (
18) for elimnating axial clearance (34) between the piston ( 18) and the
pi st on roglo(Bfiy12481 52; 62; 76; 92; 116), |ocking the pirsr@EP20100584¢ 26; 48;
52; 62; 76; 92; 116) distal portion (22; 49; 55; 68, 69; 84) in place at an
arbitrary position inside the adjusting_nmenber's (220; 46; 54; 64; 78; 90;
112) receptacle by an interl ock nmeans 4; 58; 66; 80; 100) adapted to
interact with the adjusting nmenber (20; 46; 54; 64; 78; 90; 112).

of the piston (18) or being pre-assembled to a distal portion of the piston
rod (26; 48; 52; 62; 76; 92; 116), wherein the adjusting member (20; 46; 54;
64; 78; 90; 112) comprises a receptacle to receive a distal portion (22; 49;
55; 68, 69; 84) of the piston rod (26; 48; 52; 62; 76), the method of

5 eliminating said clearance (34) during or after assembly of the drive

mechanism comprises the steps of:

- axially moving of the piston rod (26; 48; 52; 62; 76; 92; 116) relative
to the adjusting member (20; 46; 54; 64; 78; 90; 112) and/or axially moving

10 the adjusting member (20; 46; 54; 64; 78; 90; 112) relative to the piston (18)
for eliminating axial clearance (34) between the piston (18) and the piston
rod (26; 48; 52; 62; 76; 92; 116),

- locking the piston rod’s (26; 48; 52; 62; 76; 92; 116) distal portion (22;

15 49; 55; 68, 69; 84) in place at an arbitrary position inside the adjusting
member’s (220; 46; 54; 64; 78; 90; 112) receptacle by an interlock means
(24; 58; 66; 80; 100) adapted to interact with the adjusting member (20; 46;
54; 64; 78; 90; 112).

20



