WO 2010/063687PCT/EP2009/066094 INJECTION DEVICE WITH HOLDING MEANS TO PREVENT
UNINTENTIONAL MOVEMENTS OF PISTON ROD Description This invention relates to an injection
device, compr}gfﬁﬁo %{”H%%ﬁ%?ng being adapted to receive in its proximal ho‘ifsWd’ 7{98%?8??%‘1‘ container with
an injection fluid and to receive in its distal housing portion a dose setting and injection mechanism,
wherein the/IEERARISAT INCRLGEE 2 BHBIT 5T BRING SXTaM HiSPrRICERHIE Mt TESFRES t6he housing for
dispensing injection fluid from the container, wherein the piston rod has an outer thread and is
arranged torque proof with respect to the housing, dose setting means comprising a threaded element,
which threaded element has an inner thread being in engagement with the outer thread of the piston
rod, is designed so that its axial position relative to the housing is changeable and is rotatably relative
to the piston[;ggcﬁggor,glative to the housing during setting of an injection dose, wherein the dose
setting means are designed such that the threaded element is held in torque proof manner relative to
the piston rof and to the hopiiﬁ%%durin% the ingjectjon of the beforehand set injectipn dose in such a
manner that tE (AYERHRY SEREN? ARY RS ISR st SRARURANY ALPSREERRL S ERREWRh respect to
the housing,redeéveiin tkeepieeehainicwsfiugthertioora mdséainesidiity anéziastioeifigithacdritactogite the piston
rod and beiryg designgdsuchdyahibe susielisnirgemenebion pistpadamCande mobilized or

substantially immobilized during use of the device except for the dispensing of the injection dose. Such
an injection BRARBNSRBHNIES M ISR PEIRS Pty HaR!A5RaRIF N iETEES A Rjector device for
automaticallypirsadifet siepimgewtiimip dienrediieyraniknansdcen dvstepidisperisiog @a tyectiion dose,

the njecton AP helog BRIOIClANg. o6\ Hanua) REYEURDIR. s AENISS,ng lectp operation s

t
mainly effec y a prestresse urges the injection mec anisth towar roximal end
(side of a pafiéaf)SoteRw DL e iradethe'RpRinwhigbinEpaffscaIseRsReR aciingelireqdhe first step

(needle injedsigng theaiatmentianadrepsiterasisana theeasied ”lacvaibaving ap inaerdhread being in

contact with the outer.thread. of the, piston rod.. The piston rod is.coupled by a slipping clutch (holding
means) with TR Er o s S O 5 CERLAR 00 S A SE hboclle at s
proximate erdBtam tifgl frd salivetthibspanyng ges g tiioadd @risiection gissenwberstigieng clutch,

and sleeves daaxi@hthesiomenrihespianaisotbaiibenesdie Sdmeved iagethabnyiib the container
to a stop positio(??. When this stop @sitlon is reached, the %re-s_tressed S rin%jur%gs further on the

threaded el AN T PR POl FPEYSRIMA AIF bl RAHHRS #1818 DY e ™eh Reving ratchet
teeth on the pétosheod artisavios siosadingchtelrebaner trebtfiertherasiebesredisexdghged. This

enables the pisigniprin s Al slieanednaden i RssS ORI NSty R antainer and to

dispense the beforehand set injection dose. The slipping clutch, namely the ratchet arm, is arranged
on these sleBREBIFHY THEGHERTREF IO CHRATIRES BaRE thePRBIERIPME ERAdRYPaially
10moveablebeitiy reesigobdosthd featsiegeafdhtispiectiosrdevite Hudhecsmnars, teanemsiihesin a similar

injection devige, i Ao eRLER:L 10848 B g0 pecdle sxpRIlng hualion o holding

means. 15It is often o 0 at a litt e medicament t0 be injecte rom the needle
when a patieRieRifstans§-a dose knob of the dose setting mechanism. Typically, there appears firstly a
droplet on the needle point. When further rotating action is made on the dose knaob this droplet grows

further and in, extreme examples. the medicament dro fallvh c%o &u $ pg nomena are unintentional
and are maki 20 RS SAe A L RS EO U B DS Prem el S04 Hot YBHER HERRR8 in addition
to the contaramiaifaticofdgécerfoirenipmaticBlichinphérmd stenanieetidgette neadildasndtingtolerances,
material surfgee,REOPERIgRpURGaSIRDISdRNS! Histionsand Alay sudihR theniselignmesgnism, which
leads to unwanted axial movements of the Rlstovn rod dispensing medicament from the cartridge. 25

manual operation. In this device the injection operationis mainly effected by a pre-

stressed spring which urges the injection mechanism toward a proximal end (side of a

patient) of the device, when the dispensing of an injection dose is activated. In the first

step (needle injection) the aforementioned spring acts on a threaded sleeve having an

inner thread being in contact with the outer thread of the piston rod. The piston rod is

coupied by a slipping clutch (hoiding means) with further sieeves that are fixedly

connected with the container having the needle at its proximate end. In the first step,



Such phenomena could be avoided by extremely precise manufacturing and frictionless construction
of the different components of the injection mechanism. This is very costly and it is very difficult to
achieve such precise manufacturing, also bearing indmind, that the components are rather small. 30
WO 2010/063687PCT/EP2009/066094 3 This problem is solved by a generic injection device, wherein
the holditigenseaing angiaxially fineddatheiespent, tpitterhmd) rediphivh extutica , hehdi rederress inbexieg in
contact wj [ ro ially fixed with r ct to the sing and being design ch that
the axiaﬁﬁ%p%%ﬁrﬁﬁn@\gf%iﬁ%aﬁ r%gf‘I cagnypé)%e ré%%@%rﬁ |£ﬂ§ Y%%%ﬁﬁ%e% &J&ﬁlg%s%go IEf‘é%(r;istgc\)/ilcg:e
except fosttire phisiiirsivy hfothis siEcvositionds treahbidinthecaestirssrd sphiegtetgesdnstiptay of
the inject 0 dmeRRRd IRdIAlniog A ISR ORRF G AR

axially disp a’{ﬁga H%ﬁ%rﬁéect to%h?kﬁo‘é msg. Wﬁ%agn th o)%l%g ﬁg%rﬁg ;p}‘(g%lﬁ‘g%l%e fi%%?/{%ative

to the hoaklid dtanébhjeriebiridtaste, ah tm/\aﬁst@a aﬁlélQﬁis_bF&Gé?ﬁéﬁ%ﬂﬁi@gﬂﬁ&bﬁﬁoﬂéﬁh@ﬁ@ctively
avoided ag{REres SbifetoR kARG e RANISARRIAUR & HOBHITGHOR 38 BRisAGENES e

housing by means of the holding means. Therefore, there is no need for further improvement of 15 the

precisionBHRIARUPIERRIRYG, K18 tRita: WM mEantines 9Trkde ditheaspdbadaiembasnatovide
a cost-sayjRB RIS, [TRYOshmipranatan abskarletselyHrchBOEIA URE Sfrtigyiedipmdadce.

Preferably, the holding means at |least partially encompass the piston rod. Such an 20encompassing

allows a JESY ERRSIBOINGUEac Wy AR APBIRIRE pRAIN A0S MOl SURRINEAHERRHE Bidadl rod
catgbe heid vesabibiagc-Jrier ablihdhepistangpthbasjbradqranaridengitudinal outer surfaces cut in

the outer thread and being arranged in parallel to each other on opposing sides of the piston
Furthermore, there is known a similar injection device from document EP 1 610 848

B1 having no needle expelling function and no holding means.

15 it is often to observe that a little bit of the medicament to be injected leaks from the
needle when a patient is rotating a dose knob of the dose setting mechanism.
Typically, there appears firstly a droplet on the needle point. When further rotating
action is made on the dose knob this droplet grows further and in exireme examples
the medicament drop falls down. Such phenomena are unintentional and are making

20 the patient insecure, aithough these phenomena are not safety relevant in addition to
the contamination of the environment. Such phenomena are due to manufacturing
tolerances, material surface properties, undesirable inner frictions and plays within the
injection mechanism, which leads to unwanted axial movements of the piston rod

dispensing medicament from the cartridge.

25
Such phenomena could be avoided by extremely precise manufacturing and
frictionless construction of the different components of the injection mechanism. This
is very costly and it is very difficult to achieve such precise manufacturing, also bearing
in mind, that the components are rather small.

30

Embodiments of the present invention seek to provide an injection device, wherein

unwanted droplet formation is avoided.



25rod, wherein the holding means are expediently in contact with both parallel outer surfaces of the

piston rod and exeort a0 csompressive force on the piston rod. In this respecé]%% {,5%5%589 that the
holding meang 2434 ggémp having two clamp portions each of which %elng in contact with a

respective planar outer surface of the piston rod. Furthermore, it is proposed that the clamping
portions are designed in 30such a manner, that the?f exert static friction on the piston rod being as high
as to prevent unintentional axial displacement of the piston rod. Furthermore, the two clamping
portions are preferably designed in such a manner, that they exert kinetic WO
2010/063687PCT/EP2009/066094 4 friction on the piston rod being as small as not to or only slightly
interfere with tienregigre & saixedibplacanein biaeopideiteodbensiytaspeldiiadgeaiajétion dose.

The acting of afnolgliag MR PEefesakl/ Ry glnping portions from two sides on the Sparallel and
opposing outer surfaces of the piston rod leads to the advantage that the exerted compressive force

only acts on the piston rod. The holding means do not act upon the piston rod unilaterally so that the
compressiveitetnobddt have de rsebeimportediespetiathei pisaeiabditedtionelly paxdsaafthe injection

mechanism. AL {REHETRERBIRIRTHHE INREBLRIERTLEY FRFthaThe WG HismRiRgA aions pressing

piston rod can be substantially immobilized during use of the device except for the
dispensing of other injection dose, the holding means are not subjected to any play of
the injection mechanism, as in contrast to the slipping clutch of DE 299 07 871 A1

10 having parts axially displaceable with respect to the housing. When the holding
means are arranged fixedly relative to the housing of the injection device, an
unwanted axial displacement of the piston rod can effectively avoided as forces due fo
plays of the mechanism or due to inner friction can be received by the housing by
means of the holding means. Therefore, there is no need for further improvement of

15 the precision of manufacturing, so that the holding means axially fixed with respect to
the housing provide a cost-saving possibility o avoid the formation of droplets during

normal use of the injection device.

Preferably, the holding means at least partially encompass the piston rod. Such an
20 encompassing allows a good transfer of forces acting axially on the piston rod to the
housing, so that the piston rod can be held immobilized.

Preferably, the piston rod has two planar longitudinal outer surfaces cut in the outer
thread and being arranged in paraliel to each other on opposing sides of the piston |

25 rod, wherein the holding means are expediently in contact with both paralief outer
surfaces of the piston rod and exert a compressive force on the piston rod. in this
respect it is preferred that the holding means act as a clamp having two clamp
portions each of which being in contact with a respective planar outer surface of the
piston rod. Furthermore, it is proposed that the clamping portions are designed in

30  such a manner, that they exert static friction on the piston rod being as high as fo
prevent unintentional axial displacement of the piston rod. Furthermore, the two
clamping portions are preferably designed in such a manner, that they exert kinetic



10opposing sides of the piston rod neutralize each other, so that no additional forces are generated,
which have to be su Eorted by the injection mechanism. The two clamping portions are automatically
centering the H‘cﬂ&ﬁ%g H&ns with respect to the piston rod. The holding Fﬁ%@?ﬁoﬁa\%ﬁ(ﬁ"two clamping
portions lead to a frictionally engaging connection with the piston rod, wherein the static friction should
be as high as to 15transfer forces due to plays in thé injection mechanism securely to the housing.
Furthermore, the frictionally engaged connection should allow for an easy dispensing of an injection

dose, i.e. a smaothly axial.displacement of the piston rqd with respect to the. holdi eans, when the
injection dost XA ENAny BICndaaa BY Sl 5 e At e SNy Edaon HaUIE. 20 According
to an embodigqeiediaxidiclitipig reaewans Opiedaristty wdyothogldisgRnginm aionis chicn defsrmable,
preferably elastically deformable and/or deflectable, wherein it is further proposed that the clamping
portions are deformable b%tw en a h0|d:§9 &?tate and a sliding state, wherein a contact area between

the clampind PRABKESALARS 258 TR 5 S LEAY L L THRING SBHP6% TOT B4R M olding state.
Such ah arrargsEiard epgediogheutohsantagss tidhtheistatioftictials ethg matanaycstigitehshan the

Kinetic frictiogy £a %sn%(%g%wa%?@essﬂlyv;%w%ﬁqﬁgtagtﬂ}%m%&fﬁg@%%&%ﬁm&%@ ans, as a

maximal contact area in the holding state leads to a maximum possible static friction. When the
clamping poHP@ﬁs”’&r@’éﬁ%@ﬁ%@lW‘&gﬁfﬁﬁéﬁlodﬁﬁh@%@%ﬁlﬁ!%%&ﬁ@ﬁ%\ﬁ%‘ﬂtﬁé@ié‘f’d??rod, the end faces

of the clamp#getéio ssrRiesighthdiledrstivrespeatitodieoiiecsoiiaeesaiithe pigky ad, so that a
smaller contact area wit% the é)ist%p dgilas %%E;]eggg). This e}llows for an easeﬁ axial WO

2010106368 FeTER O Esad ULy Bach dhie WG o d bAqE Hra

na.on. .
|net|cgfr|ct|on is lowered

with réépectapresagsitesaidheanivataacreridiraipachaiisrasa drrigeasidisinnal feosesisat of the

piston rod. generated, which have to be supported by the injection mechanism. The two ciamping

portions are automatically centering the holding means with respect to the piston rod.
The holding means having two clamping portions lead {o a frictionally engaging
connection with the piston rod, wherein the static friction should be as high as to

15 transfer forces due to plays in the injection mechanism securely to the housing.
Furthermore, the frictionally engaged connection should allow for an easy dispensing
of an injection dose, i.e. a smoothly axial displacement of the piston rod with respect
to the holding means, when the injection dose is manually dispensed by pressing on a
distal end of the injection device.

20
According to an embodiment, the holding means, preferably only the clamping
portions, are deformable, preferably elastically deformable and/or deflectable, wherein
it is further proposed that the clamping portions are deformable between a holding
state and a siiding state, wherein a contact area betweenlthe clamping portion and the

25 planar outer surfaces of the piston rod is maximal in the holding state. Such an
arrangement leads to the advantage that the static friction being naturally higher than
the kinsetic friction, can be further increased with respect to the kinetic friction of the
hotding means, as a maximal contact area in the holding state leads to a maximum
possible static friction. When the clamping portions are elastically deformed during

30  axial displacement of the piston rod, the end faces of the clamping portions are
slightly tilled with respect to the outer surfaces of the piston rod, so that a smailer
contact area with the piston rod is achieved. This allows for an easy axial



5Preferably the holding means are made from plastics, preferable of one of a plastics or a blend of the

group of polyethylene, polypropylene, polyamide, polytetrafluoroethylene, polyoxymethylene,
polyurethane. Y eeho éﬁ ngymeans have preferably the form of a disc Wltﬁ%%@ﬁgﬁ%ﬁ(ﬁgvmg an inner

10 contour defining the clamping portions. Such a disc is most preferably made from plastics and can
be manufactured in an easy way for example as mo'?dlng part or similar. In an alternative embodiment
the holding means are preferably made from metal 15especially from spring steel, wherein the holding

means are p(ge rabl f';ldﬁfrom ben er%) the oldin means ave thef rm of a bent wire,

the clamping p8 FIOnS CAN hav 5 QUrAtSre %ﬁﬁnecgr{\r/'(caxolrﬁ' |r(§6F8n it tﬁag%efg ?1?003 fh both

alternatives frmmétyanm@nagtm@@ngmﬁfmrm@rmﬂayr iogIRchIs i foerekat20benpistetal wire, the
clamping pofigns are formed in such a way, that the required frictional forces are evoked, so that
unintentional axial displacement of the piston rod can be avoided. The holding means have
preferably a symmetrical form with respect to the plane 25containing the longitudinal axis of the piston
rod andbeirréreparylbletodahinglarezne wer rsadadesnaf | tsé qeistoafecb & uf thesrobaggl Hsédsolding means

can be arranged.at & Wg@b@g%p&%ﬂﬁ@@%ﬁmgwg&n &l)%;aqur'% connection portion where the

proximal housnv% ortion the distal housing portion are removablé attached to each other,
preferably sERiwatRTsAaeYanNS: PAVSRIBLH Hﬁ?‘éﬁ’rd’%‘ﬁ’ﬂ@tf}%}ﬁl housing portion provides the space

for arranging an additional component (holding means) without the need of a
The holding means have preferably the form of a disc with an opening having an inner
10 confour defining the clamping portions. Such a disc is most preferably made from
plastics and can be manufactured in an easy way for example as molding part or
similar.

In an alternative embodiment the holding means are preferably made from metal,
15  especially from spring steel, wherein the hoiding means are preferably made from a

bent wire. When the holding means have the form of a bent wire, the clamping

portions can have a curvature being convex in a direction to the piston rod.

In both alternatives, namely holding means in form of a plastic disc and in form of a

20  bent metal wire, the clamping portions are formed in such a way, that the required
frictional forces are evoked, so that unintentional axial displacement of the piston rod
can be avoided.

The holding means have preférabfy a symmetrical form with respect to the plane
25  containing the longitudinal axis of the piston rod and being in parallel to the planar
outer surfaces of the piston rod,

Furthermore, the holding means can be arranged at a proximal end of the distal
housing portion close to a connection portion where the proximal housing portion and

30  the distal housing portion are removable attached to each other, preferably screwed,
to each other. This proximal end of the distal housing portion provides the space for
arranging an additional component (holding means) without the need of a



WO 2010/063687PCT/EP2009/066094 6 considerable adaptation of the rest of the injection
mechanism. P&gfeza%g% t£|7e injection device further comprises a guiding element which is connected in
torque proof manier to%‘fﬁe piston rod, is in removable torque proof 5 er?g%%%%lﬁ]f}%?ﬂ% the housing
and guides the axial displacement of the piston rod during dispensing of an injection, wherein the
holding means are arranged in the guiding member®r between the guiding member and the housing.
When the holding means are arranged between the guiding member and the housing 10it is preferred

that they are dhsgggreagla%igget%go tor}%%uii_gisggﬁl?ment on the dA%taI end thereof. The guiding element

also has the TURCHON Of & Feturh alement in-order 1o %?té%twgcpls%srmbd in distal direction by rotating

the return element relative to the housing 15when the container of injection fluid is emptied and to be

changed. In ﬁ?@f&%ﬁﬁ/}%%@@ﬁ@ﬁ'M&WWEWQQ%@MH@@%H@W%@?ié‘?moved_ from each
other. After exchan%%][%the em téﬂcontamer aghalnst a new container, the two housg%portlons are

mounted tog&theF° PRLHE ISR ANyt BRIGPERTaGdmMERDARE RIHAG@¥ment with the
housing a nengErescof njbdhierns csingtand. Jlhdepisierax) dapibetngeat raiiegistats rproximal end

osition can iR ASRIRNRAUPARKR AR AISIALAATROSBIORDEAIBR R G glgment relative to

the housing with bringing the return element out of the torqué proof engagement with the housing.
Subsequent S HresRasmarR PROHGIATERRR R {ES AAtEBEtainer. 25The dose setting

means of the injection device comprise preferably a differential
When the holding means are arranged between the guiding member and the housing

10 it is preferred that they are disposed adjacent to the guiding element on the distal end
thereof.

The guiding element also has the function of a return element in order to screw the
piston rod in distal direction by rotating the return element relative to the housing

15  when the container of injection fluid is emptied and to be changed. In this case the
proximal housing portion and distal housing portion are removed from each other.
After exchanging the empty container against a new container, the two housing
portions are mounted together. With reestablishing the torque proof engagement of
the guiding element with the housing & new series of injections can start. The piston

20 rod being arranged in its proximal end position can then be screwed back in his distal
start position by rotating the guiding element relative io the housing with bringing the
return element out of the torque proof engagement with the housing. Subsequently, in
order to press on the piston of a newly inserted full container.

25  The dose setting means of the injection device comprise preferably a differential
transmission for setting the dose, wherein the differential fransmission comprises a
plurality of threaded sleeves, wherein at least one sleeve has a thread pitch being
different form the thread pitch of one another sleeve. This arrangement allows for
example to have a rather great pitch of a dose setting member being operated directly

30 by a patient, which ieads to a rather big axial displacement recognized by the patient
and allowing an easy display of the actually set dose and to have further sieeves
having smaller pitches which transmit this rotational axial displacement to the



transmission for setting the dose, wherein the differential transmission comprises a plurality of
threaded sleeves, wherein at least one sleeve has a thread pitch being different form the thread pitch
of one another sleeve. This arrangement allows for éxample to have a rather great pitch of a dose
setting member being operated directly 30by a patient, which leads to a rather big axial displacement
recognizéurbsdad mdserdnonalbeipgstm easy, dispthpibbiheactudilyssmiasaland weahabe faether

sleeves h . er niic hjic it this, rotati 1ad gl gﬁ%gg t threaded
element (‘@n¥ #glﬁi@ﬁ)&n&rﬁ%& .Bog %gagt %r? ré@%r%g s?%gﬁ%%%?%zaﬁ @egi%t, w ergi[% %k%gﬂ (?gsze needs a
smaller axial displacement of the threaded element. In one aspect of the present invention, there is
provided 3n gyectian,deyics, ;LRSI OSHRSH) HRLRL ALAIRIIALRCRIS iRderRroXHBgdouUSINg
portion a container with an injection fluid and receiving in its distal housing portion a dose setting and
injeZtion AYSEREAIE, AvheusintherieghafdrRpiaAciadeacsivRtdh Hsd BEmnatidIgugisslaretie ith

respect tedRefpysinaros disherang misstisndiuistirmdhmenstaines WasHyth RIS Hraddas an
outer thread and is arranged torque proof 10 with respect to the housing, dose setting means

comprisiri§ e &k tniselinant SANaRIaTRe MRS eiR NS IRENANIFRENHHESS BeRiginn dRgRRRR Nt

with the QixaIihipasl idhBIeiINRR Fedpisctesignshsadinat i antdamsiipmielaide tlaitherdpugieg is
changeable and is rotatable relative to the piston rod and relative to the housing during settin an
injection GOUER AFerBASTRIELS ARy LR AD FGH R SAENARY S SHRTHSL AL S is

held in toffitterpepeionianites ielativie tadike pistomgratband tothprivhuginghteadedheienjestiowiitine
beforehapd seé in'ecltion d%i]e in such am nnegjthat the. threaded eler&ent ?}&% the ist(?p' rod are
axially digﬁ'ige S61€ 861eetﬂ ﬁﬁ’tﬁpe%ecrt " h%%'&ﬁd?w%e%%efﬂgn &% 15t uﬁﬁer'&eoar%p?lses
holding ntieangibiing iad;oitadesigndde pistdmatod sinekizdinopdikigneestivod thatthe axiatig is
displacement of t istan rod.c e i i i r e pf I for the
dispensig BT aEE o oSSR SIIRE e PRGN g LA RIS B AoUSiR o
housing, séiiagtefizedinjattontite pistoh asdindbendosrusatioggmenng agciesigaedssoghiih@e outer

thh d a’lﬂé’?ﬂﬂ@?&é’i’!‘&%‘?ﬂ@rﬁ%aﬂ%!é%%%%@ 00 ABAFHS AR5 Ot BRI o VBREPHR the

[
olding means are in 25 contact with both parallel outer surfaces of the piston rod and exert a

compres#éie figtezinshduengsion iacdian whéheibeherabrndeaidaiecien Aose ifnsy Hadmgansr
clampingpartions gashRiyvBiethReing A erBtastwithiadesrectiysiplangpiaetaisieriase \kihapiston

rod. 30At last, it is preferred, that the dispensing of the injection dose is operated manually, where
applicab|ESRRBCGsKstRfcAMRINGh YHRepREh Trandaskarisrafiobe scampsaseriding means
being in contact with the piston rod and being designed such that the axial
20 displacement of the piston rod can be substantially immobilized during use of the
device except for the dispensing of the injection dose, wherein the holding means are
axially fixed with respect to the housing, characterized in that, the piston rod has two
planar longitudinal outer surfaces cut in the outer thread and being arranged in paraliel
to each other on opposing sides of the piston rod, wherein the hoiding means are in
25 contact with both parallel outer surfaces of the piston rod and exert a compressive
force on the piston rod and wherein the holding means act as a clamp having two
clamping portions each of which being in contact with a respective planar outer

surface of the piston rod.

30 At last, it is preferred, that the dispensing of the injection dose is operated manually,
where applicable with assistance through the pitch of the thread of a dose setting

member.



7a The invention is to be described exemplary and in no case restrictive with respect to the following
figures. Figure lis a longitudinal cross section of a known injection device of EP 1 610 5848 B1, which
shows the basic function of this device. Figure 2shdi&s in a schematic perspective partial view the
arrangement of holding means of a first embodiment in a guiding member. 10Figures 3ashow the
guiding rivémbieyentibthésHoldirgdesstiisedf exerfisiain dadembodirasaitrbeftesveseitingasragbliging
means (f{'ggr%ﬁg‘)’@%d@fﬁ%épserting the holding means (figure 3b). Figure 4shows the holding means
according to a second embodiment, namely 15in form of a disc on the piston rod. Figure 5shows the
holding disc in a schematic front view. Figure 6shows in a schematic cross section according to the
'(')??h\é"\_/s'lfgén&%’jﬁe 204 aPossiitiaricHs iy matiainobihe hbding Mmedish sngseEdsplagement
[ :
5 P 848 B1, which shows the basic function of this device.

Figure 2 shows in a schematic perspective partial view the arrangement of

holding means of a first embodiment in a guiding member.

10 Figures 3a  show the guiding member and the holding means of the first
and 3b embodiment before inserting the holding means (figure 3a) and after

inserting the holding means (figure 3b).

Figure 4 shows the holding means according to a second embodiment, namely
15 in form of a disc on the piston rod.

Figure 5 shows the holding disc in a schematic front view.

Figure 6 shows in a schematic cross section according fo the line VI-VI of figure
20 4 a possible elastic deformation of the holding means during axial

displacement of the piston rod.

Figure 7 shows in a schematic cross section different alternatives of holding
means according to the first embodiment and to the second

25 embodiment.



Figure 7shows in a schematic cross section different alternatives of holding means
according to the first embodiment and to the second 25embodiment. WO
2010/063687PCrEEYHE 066094 8 Figure 1 is a longitudinal cross se&ﬁ%ﬁ%%’?ﬁfg%‘fion device 10
having a proximal housing portion 12 and a distal housing portion 14. In the proximal housing portion
12 a container 16 filled with injection fluid 18 is recefved. On the proximal end P of 5housing portion 12
a cap 20 having integrated a needle 22 is screwed by means of a thread 24, so that a distal end of the
needle 22 (not shown) is inserted into the container 16 in order to provide an outlet for injection fluid
18. The distal housing portion 14 comprises a dose setting and injection mechanism 26, 10which is in
detail describigniie ER 2 I610i84i8 8 Lra¥wesijiet oh andojsatignigdasogrséagamiswimad 28 being

axially displageanle YARIJSSRedS (siAaHER d BortbroTAIRPeRINSKIRISCHAN YIS drpm the

container 16 by means of the piston 30, which is In_contact with a proximal end 32 of the piston rod 28.
The piston réPPEHAE IR Hlieer Wi QI SUPR A 'S 18RRI YBrq (e Eﬁ%’f RHAFHEEL D the housing 12,
14, 15vgherehnusitupgpiioof thearp b tvinpistegnad P8 ne edereRatadieinethbyassembigd state of the

Injection devﬁ%é@'?@@otﬂwg{ea *&%ﬂéi%‘ﬁ&& t:]’]‘é needle 22 (not shown) is inserted into the

container 16 in order o provide an outlet for injection fluid 18.

The distal housing portion 14 comprises a dose setling and injection mechanism 26,

10 which is in detail described in EP 1 610 848 B1. The injection mechanism 26
comprises a piston rod 28 being axially displaceable with respect to the housing 12,
14 for dispensing injection fluid 18 from the container 16 by means of the piston 30,
which is in contact with a proximal end 32 of the piston rod 28. The piston rod 28 has
an outer thread 34 and is arranged torque proof with respect to the housing 12, 14,

15  wherein torque proof means that the piston rod 28 is not rotatable in the assembled
state of the injection device relative to the housing 12, 14.

Furthermore, the dose setting and injection mechanism 26 comprises a threaded
element 36 having an inner thread 38 being in engagement with the outer thread 34 of

20  the piston rod 28. This element 36 is designed such that its axial position relative to
the housing 12 is changeable and the threaded element 36 is rotatabie relative to the
piston rod 28 and relative o the housing 12 during setting of an injection dose. This
means, that during the setting of a dose the threaded element 36 is moved rotating on
the piston rod 28 upon rotation of a dose setting member 40 axially in distal direction

25 D. When a beforehand set dose is dispensed, the patient has to press a bution 42
which is pre-stressed in a locked position by a spring 44, whereby the piston rod 28 is
axially moved in a proximal direction due to the engagement with the threaded
element 36 being beforehand moved a predetermined amount in distal direction D for
setting a injection dose io be dispensed.

30
it has to be noticed, that the dose setling and injection mechanism 26 has further
sleeves having different inner and outer threads with different or equal pitches, so that



Furthermore, the dose setting and injection mechanism 26 comprises a threaded element 36 having
an inner thread 38 being in engagement with the outer thread 34 of 20the piston rod 28. This element
36 is designed such that its axial position relative to the housing 12 is changeable and the threaded
element 36 is rotatable relative to the piston rod 28 gnd relative to the housing 12 during setting of an
injection dose. This means, that during the setting of a dose the threaded element 36 is moved rotating
on the piston rod 28 upon rotation of a dose setting member 40 axially in distal direction 25D. When a

beforehandzsestethsesicogiapeoaad thacdpatiemidbasiieepaess a difteerdidiicnigspisnsifassed in a
locked positign,by a spring 44, whereby, the piston,rod 28 i ially moved in a proximal direction due
to the engagge'[?rj]ﬁé}r{?f% W??Ha{;h%e’%?&%qe{goqﬁ%%ﬁ?%% ee?lr?g e@r%?é(h%a]%n?ﬁéi\a/egl(? %%’fec l&Fmindd amount in
distal directibis Pniwsdapfysglifeciohidiestian peeiepamdds 3efearad tedtBriabdpS4tisH of the dose
knob 40 leads to a differential transmission of this rotational axial movement to the threaded element

36. For more details, concerni his known dose setting and injection mechanjsm it js referred to EP 1
510 848 1. BT AFIAMH AR EBIP TR RIOE TP E by A G SRS S4Bt 78 Raving a
central openergrdBowhaithg gihwhetharniceleheperzitmrnpiarpaotic itgratigage sreydgsevitbraf tethst two

planar oppasjig sp{w@sﬂMﬁﬁgéi{é%?%é&gHtAntg}%%%re@é%%% éfbmﬁmdg%daa%f'n a

preferred embodiment this guiding element 46 also serves as a return element in order to screw the

piston rod 28%REkR 1R A8t SRhIsRb AP daRRtiRG ©HifjisceParest haRaRpRPRATfied
cartridge 1adtam gheniousingrde: foaschiais e pasen thel Edusackng geiling: etarmebsdbris drawn out of

housing portion 14 in order to screw piston 28 relative tq the, rest fé?e injection mechanism 26 by
rotatig the RIS R o A e e AR S5 Ebociments

of holding niiamsizaesexplairridivisndaspeicots!tmerisis e dramieget kb kmgingeperdiane! Aimnged close
to a connecgiR PR ieRR3HiNHS NG RAIRH RIS IDOROTHR et AR Aistalg o RiRgRgrtion 14

are removably attached, preferably screwed, to each other.
thi guid?ng eldment 46 feiafive 1o the houspng portion 14.

15 in the following, two embodiments of holding means are explained with respect to
figures 2 to 7. These holding means are arranged close to 2 connection portion 52,
where the proximal housing portion 12 and the distal housing portion 14 are removably
attached, preferably screwed, to each other.

20 Figure 2 shows in a schematic perspective partial view the piston rod 28 with its outer
thread 34 and one of two opposed planar outer surfaces 50 for torque proof
engagement with guiding element 46. Furthermore, the proximal end 32 of the piston
rod 28 is apparent. The holding means 60 according to a first embodiment are inserted
into the guiding element 46, as indicated in figure 2.

25
The holding means 60 of the first embodiment is a bent wire having substantially U-
form as can be seen from figure 3a. The bent wire is preferably made of spring steel
and the two branches-off the "U" are bent in such a manner, that clamping portions 62,
62' are formed having a convex shape with respect to the piston rod 28 inserted into

30 the guiding element 46. The holding means or holding clamp 60 is inserted through an
opening 66 in the guiding element 46 and is held axially fixed within the guiding

element 46 but preferably with some play for enabling movement in a radial plane with



20Figure 2 shows in a schematic perspective partial view the piston rod 28 with its outer thread 34 and
one of two opposed planar outer surfaces 50 for torque proof engagement with guiding element 46.
Furthermore, 8 HH8%H#47 end 32 of the piston rod 28 is apparent. The FSIEFRFIE4HE460 according to
a first embodiment are inserted into the guiding element 46, as indicated in figure 2. 25 The holding
means 60 of the first embodiment is a bent wire ha¥fhg substantially U-form as can be seen from
figure 3a. The bent wire is preferably made of spring steel and the two branches-off the "U" are bent in
such a manner, that clamping portlons 62, 62' are formed having a convex shape with respect to the
piston rod Zéeﬁf%eéiit ﬂ‘ﬁé) éft‘iﬂﬁ@nt 46. The holding means or holding clamp 60 is
inserted through an opening 66 in the guiding element 46 and is held axially fixed within the guiding

element 46 byt greferanly Wigesome-play.fae anabling SNE B&mo%g%%g @Vﬁwh&dw

2010/063687PCT/EP2009/066094 10 respect to the axis o plston en mser?ed in the
guiding elenﬁ’%?ﬁ%f’q}%cﬁ[ﬁﬁ?p‘i’ﬁé‘6|E‘)Wdﬁ§®23t'8?QS?V‘[Y%(%T@lﬁ@"ﬁﬁ@éﬂ% 80 QROHINASNN their

respective canuexiNgeifientiod LR e R 0peNieIes m@wwmﬂaﬁq@@t@@@a@&@ gy guided and held
in torque proof rﬂanne due to echanlc lc operatlon |ntpa1[t#§u ar engfglemen oft ]uter planar
i e QU R IR SRR B

surfaces 50 Of the ?JII% oR rod 28With' orrecsup%rne anar su ng‘fgg Re% This is best

viewed in figiieerBHonaTpR) 28 fraiit Wﬂﬁﬂ?@ﬁﬁmmﬁﬁﬁﬁﬁaﬁeﬁ@aﬁﬂ:ofdﬁr@o&ﬁaﬂg\ﬁalIT@ﬁa‘lgure 3a. 10
best viewed in figure 3b being a front view from the proximal end according to arrow 1l

of figure 3a.
10
Thus, the holding means 16 is automatically centered on the piston rod 28,

According to a second embodiment illustrated in figures 4 to 6 the holding means 160
has the form a disc, wherein an inner contour 170 defines an opening through which

15 the piston rod 28 passes. The holding means 160 is made of a plastic disc, and the
contour 170 aiso defines two clamping portions 162, 162', which are in contact with
the two planar surfaces 50 of the piston rod 28.

Such a holding disc 160 is arranged preferabiy adjacent to the guiding element 48 on
20 the distal side thereof, as indicated by reference 52 in figure 1. During dispensing of
an injection dose the holding disc 160 abuts against the guiding eiement 46 or against
another fixed part of the housing and is therefore axially fixed with respect to the
housing_pcr’tion 14, so that it can act as holding means for the piston rod 28.

25 Figure & shows simplified cross sections according to the line VI-V! of figure 4. In the
right cross section of figure 6 the clamping portions 162, 162" are in a holding position.
In this position the respective front faces 172, 172" are in full contact with the
respective planar outer surface 50 of the piston rod 28. When the piston rod 28 is
moved relative to the axially fixed clamping disc 160 in proximal direction M for

30  dispensing a beforehand set injection dose, the preferably elastic clamping portions
162, 162" are slightly deflected, so that they are only in contact with a small area,
namely an edge area 174, 174 of the front faces, 172, 172'. With such a



Thus, the holding means 16 is automatically centered on the piston rod 28. According to a second
embodiment illustrated in figures 4 to 6 the holding means 160 has the form a disc, wherein an inner
contour 170 d&fh<°%436Hening through which 15 the piston rod 28 pas¥eSFiHeittihg means 160 is
made of a plastic disc, and the contour 170 also defines two clamping portions 162, 162', which are in
contact with the two planar surfaces 50 of the pistohi'rod 28. Such a holding disc 160 is arranged
preferably adjacent to the guiding element 46 on 20the distal side thereof, as indicated by reference 52
in figure 1. Duriré%ldispensing of an injection dose the holding disc 160 abuts against the guiding

element 46 SPESMRICANBIRSANGHTDT 5t e MUTEHEoHIPIE 3RErEISIS DRt respect to the
housing portignré 4, sorttiadithign ateasihtidingureirsfelfdhiipistomicoon28h @b Figuistérshows

smplified crass asflgns asRaiEingdadeoen i Gt lousid JAbe g o0 sgion of figure 6 the

clamping portions 162, 162" are in a holding position. In this position the respective front faces 172,

172" are in fARRHRRPINR BRMREGRINVEIRAREr HikeHd ke SBAEEAMLCINRTH 6P BBIWERRN the piston

rod 28 & maviedrtelativeda e mdadydiredreipaingdise $60J0:B06XMed dikgstiepaMdor 30dispensing
a beforehand set injection dose, the preferably elastic clamping portions 162, 162" are slightly
deflected, so that they are only in contact with a small area, namely an edge area 174, 174" of the front

faces, 172, 17tms\Witie stentianeddhadToirs SeBTRET (EP2009/08B0eS the amount of elastic

deformation during movement of the piston rod is exaggerated, so after ending of a

movement of the piston rod 28 in the direction of arrow M the clamping portions 162,
10 162" are urged towards the holding position according to figure 6 (right hand side)

without any effect on the position of the piston rod 28. Accordingly, there is no

retraction of the piston rod in distal direction (opposed to arrow M of figure 6) due to

the back-movement of the clamping portions 162, 162" in the rest position {right hand

side). The clamping portions 162, 162' are urged by elastic restoring force towards the
15 holding position.

Figure 7 shows in a schematic and simplified manner possible aliernatives of the
cross section of the bent wire 60 according to the first embodiment, and of the clamp
portions 162, 162" of the disc shaped holding means 160. As can be seen, the first

20  cross section on the left is from a bent metal wire having a circle cross section.
Alternatively, this cross section could be a circie segment in order fo increase the
contact area between the metal wire and the planar surface 50 of the piston rod 28.
Furthermore, on the right side there is an alternative fo the already proposed clamping
portion 162, wherein the alternative clamping portion 162a has a front face 172a being

25 in contact with the surface 50 of the piston 28 by two rips 178. Such an arrangement
can also be advantageous in case of a resilient small deformation of the clamping
portion 162, during movement of the piston rod 28 as indicated in figure 6 on the left
side.

30  The holding means 60, 160 in form of a bent wire of spring steel or a disc of plastics
aliow o hold the piston rod 28 due to static friction between the clamping portions 62
and 62', 162, 162' and the planar surfaces 50 of the piston rod 28. This static friction



configuration, the static friction in the holding position according to the right side of figure 6, is rather
high, wherein the naturally smaller kinetic friction when the piston rod 28 moves with respect to the
clamping disc ¥§294%0HffEr minimized by the deflection of the clamping PotSAYYH39%62' due to the
reduced contact area between 5the front faces 172, 172" and the respective outer surface 50 of the
piston rod 28. It has to be mentioned that in the schBnatic drawing of figure 6 the amount of elastic
deformation during movement of the piston rod is exaggerated, so after ending of a movement of the
piston rod 28 in the direction of arrow M the clamping portions 162, 10162' are urged towards the
holding positASACEOraHG BHGHED MGNEMENY Lides HRROIPLRS SHELPINEIdYSHiIG B the piston
rod 28. Accargéntibn thecbasisto PéttfigtientpbtiEqpistenioqdayedidtah dive ofjectitoppeskdnierarrow M of
figure ©) ducyip dhe bAGKEMAVEEIRA' A ISAHBILPING BAIRGR a%arPGt INdHE KRSE RsIfigndrioht hand

side). The clamping portions 1 are urged g%/ elastic restoring force towards olding

, 162" are , ,
position. FigdR® WERsFORFIdS ISRV dRa! Siriprfiéte migitieioposipréa iR me@sY of the cross
section®f thebeplryiseah aecpeingde ibe JasTretpcinenirtand-ahtaatiamnpdepioamnd 62, 162' of

the disc shaped holding mea A een, the first 20¢cross sectjon on the Iq&i from a bent
metal wire hg%}nm 'Q%ng({a%é‘r%réé'ﬁ%%ﬁ %F?é?rga_i\?gliﬁr?ﬁizsegr%cs%écgé%fiénnsgghla BEYElve aEegment in
order to incré& 6 8RPESMaEPARRED a0k eEpktheniritiRlfireem b the P apertet farsiBOdietiiopiston rod

28. FUfther"ti?Xﬁaé)ﬁdu@rfMHcﬁi@@aHﬂ@de%%BEﬁESﬁE@Eh@éﬁé&ea%’i@ -RERPSRed-ElaARiAg portion 162,
wherein the ﬁtﬁrnative clar%;)iné;%)or ork)]%(_SZa has,a front face 172a being 25in contact with the
0 13 Fj5<Ct

surface 50 og WESEHNE B RSP PR ERY SN also be advantageous in case
of a re#lilient small deformation of the clamping portion 162, during movement of the piston rod 28 as
indicated in figure 6 on the left side. 30The holding means 60, 160 in form of a bent wire of spring steel
or a disc of plastics allow to hold the piston rod 28 due to static friction between the clamping portions
62 and 62', 162, 162" and the planar surfaces 50 of the piston rod 28. This static friction WO
2010/063687PCT/EP2009/066094



12 is as high as to prevent any movement of the piston rod 28 due to inner friction of the injection

mechanism 26 (figure 1) and/or due to plays Withirfbthe injection mechanism 26 or the injection device
10 as whole. The symmetrical form of the holding means 60, 160 with respect to the longitudinal axis
of the piglaged 28 leads to a steady 5clamping action on the piston rod 28. The forces exerted from
each of the opposing clamping portions 62, 62' and 162, 162" neutralize each other in such a manner,

that the ElampilyesRShHRIEn RTINS PP HORCRS IS R SRS HLEPRAIMBIE) HR LRSI the
housing such IgadisiggoraRihcentering reffedlihvaidinggeita Suesserantingneiveendhgdugton rod
and other parts,gf (g niggligndeyice. 40 L3 plams b INipction dsvics, somprisiig a igusjng being
adapted to receiveé’in fts roxmaﬁwusmg porttlo a contairier with an‘injection fluid and receiving in its
distal housing pof6bA WO IBC edFTy RIS Pletad heRe saradin dishiaeaatie Bifecaspesthtinthedes a
piston rod be'”ﬁcﬁ)@.ﬂi@ @ﬁ§|§§@ﬁ§|ﬁg’\ﬂﬁfét@ﬁ?ﬁ%f@ W%f@[@ﬁ%ﬂé%'%ﬂ@ﬁ%@dmm the
container, whefein the pi torhrod has @n outer thrggd and is a%{fi%d tor%ue Proof g‘ll?tth respect to the
ousing, dose SBRIAY AILEhUCSATH AR £ HF7ESE0 RN RO AN SRBEH e % n inner
thread being indersgagpitiregnteidn shepopesihgea dhod dded @bistantoahishdbseptit] sdhenits axial
position relative to (e haysingsls {aagepRlRRMH 1849 SHFK%F{K‘?t%t%Pé?t%é%@J %Wtﬁ?a“ve to

the housing during setting of an injection dos€, wherein the dose setting means are designed such that
thé3hreaded eleméiigton rod,

is designed so that its axial position relative to the housing is changeable
and is rotatable relative to the piston rod and relative to the housing during
setiing of an injection dose, |
wherein the dose setting means are designed such that the threaded element
15 is held in torque proof manner relative to the piston rod and to the housing
during the injection of the beforehand set injection dose in such a manner that
the threaded element and the piston rod are axially displaceable together with
respect to the housing,
wherein the mechanism further comprises holding means being in contact with
20 the piston rod and being designed such that the axial displacement of the
piston rod can be substantially immobilized during use of the device except for
the dispensing of the injection dose,
wherein the holding means are axially fixed with respect io the housing,
characterized in that, the piston rod has two planar longitudinal outer surfaces
25 cut in the outer thread and being arranged in paraliel o each other on
opposing sides of the piston rod, wherein the holding means are in contact
with both paraliel outer surfaces of the piston rod and exert a compressive
force on the piston rod and wherein the holding means act as a clamp having
two clamping portions each of which being in contact with a respective pianar
30 outer surface of the piston rod.

2. Injection device according to claim 1, characterized in that the holding means
at least partially encompass the piston rod.

35



15 is held in torque proof manner relative to the piston rod and to the housing during the injection of
the beforehand set injection dose in such a manneythat the threaded element and the piston rod are
axially displaceable together with respect to the housing, wherein the mechanism further comprises

holding greansifeloggih eRniast KB RRAR rPdciandaing sesionadiowe ety

displacement of the piston rod can be substantially immobjlized during use of the device except for the

. during use of the.
dispensing of tRRHRE&iBFPdCSISRAL RS r@ﬂﬁ&f}ﬁéﬂ?&#@%ﬁﬁﬁfﬁféa%tﬁ'?EQBeEFtéhf‘he
housing, charasisitrecbih tadtgtiae pigforasoth hae teot plaivsieditginl diné | alisgy sostaees E3tout in the
outer thread arbqsl[)&j,‘n,%grranged in parallel to each other on opposing sides of the piston rod, wherein
the holding means are’Iin contact with both parallel outer surfaces of the piston rod and exert a
corfipressive force on the piston rod and wherein the holding means act as a clamp having two

clamping portiopp.efsh abWBC:ESHRGING aensisinvil) sHasngetyedlinaiziGedtensudiasgpaidhe piston
rod. 2. Injection device according to claim 1 characterizeﬁ_lirﬁplcat t2§ *}P'dgirﬁ‘&im%?&? %t Ieat? ézartially
encompass thé B‘i‘%’hsr%f:‘ éﬁsﬁqﬁﬁg&%osﬁj%\ﬁc@%%?di ga o G Je., charac[t:erize hHhal the two
clamping portigristanerddsiging #sstroalh asanpieto thaihkystigbitysintier feicziowtbntiserpigtdrdod being
as high as to prgyaniiepjntentienabeial siselacemantabtan pisiemEosh hilisstiodavice according

to claim 3, characterized in that the two clamping portions are designed in'such a manner, that they
extHt kinetic friction on the piston rod being as small as not to or only slightly interfere with the required
axial displacenhejeictibthdeisteraccdrding pdispeothg andogelitigtiddss, Shinjectaizedwcehatcording

t fth ing: clai i i t i .
porions acea s ARG 460 BT R D BRI B S
according to clfifh Hatnarhiechzateinlasiically dsfapinaple.

15 6. Injection device according to claim 5, characterized in that the clamping
portions are deformabile between a holding state and a sliding state, wherein a
contact area between the clamping portions and the planar outer surfaces of
the piston rod is maximal in the

20



portions are deformable between a holding state and a sliding state, wherein a contact area between
the clamping portions and the planar outer surfac?g of the piston rod is maximal in the 20 15 holding
state. 7. Injection device according to any of the preceding claims, characterized in that the holding
means are maﬁ@léﬁﬂg‘ﬁﬁ%ﬁcs' preferably of one of a plastics or a 5blend of the group of polyethylene,
polypropylene, polyamide, polytetrafluoroethylene, polyoxymethylene, polyurethane. 8. Injection
device according to claim 7, characterized in that the holding means have the form of a disk having an
openingiwith amjecksrcaiigue deftaintinteclSciaofiing petietisgdcibijestichatediesiasddrdihgtto any of
claims 1 to 6, r i [ e ' e om spring
ctosl 1510, O S P S e s B e
frof a bent wirdend. Injektiot GevidiRordihg toathienenarRBFBAYICIA thEUNAAEARY portions

have a curvatusghiffafesreXHpIEHE CHBRéX JhfeRisieRdOPolyurethane.

8. Injection device according to claim 7, characterized in that the holding means
have the form of a disk having an opening with an inner contour defining the

10 clamping portions.
9. Injection device according to any of claims 1 to 6, characterized in that the

holding means are made from metal, preferably from spring steel.

15 10. Injection device according to claim 9, characterized in that the holding means
are made from a bent wire.

11.  Injection device according fo claim 10, characterized in that the clamping
portions have a curvature being convex in direction to the piston rod.
20
12.  Injection device according to any of the preceding claims, characterized in that
the holding means have a symmetrical form with respect to a plane containing
the longitudinal axis of the piston rod and being in paraliel to the planar outer
surfaces of the piston rod.
25
13.  Injection device according to any of the preceding claims, characterized in that
the holding means are arranged at a proximal end of the distal housing portion
close to a connection portion where the proximal housing portion and the distal
housing portion are removably attached to each other, preferably screwed to
30 each other.

35



20 12. Injection device according to any of the preceding claims, characterized in that the holding
means have a symmetrical form with respect to aqane containing the longitudinal axis of the piston
rod and being in parallel to the planar outer surfaces of the piston rod. 25 13. Injection device

accordingto ay ana(g@éﬁaﬁ PERSACING LRI Ghasadiriized B thaldhechalding meansern afianged at a

proximal end of the distal housing portion close tp a connection portion where I‘}he proximal housing

portion and the"ABRIIRR ikl SR SIRe R BIRbIS 8&8@9@@%'5&85%@(08 SRAABRS 4Rrfed to
30each other. gistd4. hmepﬁl@rirdeemmicmrdmgme qladrof 18nghgematarizadthn ttrathbisihgramminprises a

guiding eleme h t r f thepi ble. torque
proof engagenré(tauwgglthk? e u§|§§§'a§ ul (?e\g t Petgg;ﬁ% ﬁacflggne%tﬁg?%% é?')ston \gtr%é
dis@ensing of dNiagiRBoMeRaiRifheha el mmmﬁ@w@m&\@@@dimm guiding ﬁ‘i@ﬁ‘il‘?@i & between

the guiding elepagpiandibejpiisihaldrestiamdeniEaaeseksling to claim 14, characterized in that the
holding means, when arranged between the guiding element and the housing, are disposed adjacent
to the guiding element on the distal end thereof. Injection device according to any of the preceding
claims, dBaractejexdidin thatidee doserdistinipmelains cbinpeisaraalifferettiil tﬁbﬁtrﬁi‘&icﬁwﬁiﬁgetting the

dose. Injection deyice %ﬁ%@'ﬁ&éﬂg@%&@é&?rﬁﬁeaéﬁﬁd@ tBpimifieseniial Hansmissivs

comprises a plurality of threaded sléeves, wherein at [east one sjeeve h%;s a thread pitc belng
dift@rent from tHISBOREH IR SIHR GEIQ&%@IHIB%H%%Q* @RSl & efly of the preceding

claims, characterized in that the dispensing of the injection dose is operated manually.
16.  Injection device according to any of the preceding claims, characterized in that
the dose setting means comprise a differential transmission for setting the

dose.
15
17.  Injection device according fo claim 16, characterized in that the differential
transmission comprises a plurality of threaded sleeves, wherein at least one
sleeve has a thread pitch being different from the thread pitch of another
sleeve.
20

18.  Injection device according to any of the preceding claims, characterized in that
the dispensing of the injection dose is operated manually.



