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di spl aceapre Wt h respect to t he housi ng for dispensing injection fI uid
fromthe container, wherein the piston rod has an outer thread and is
arranged torque proof with respect to the housing, dose setting nmeans
conprising a threaded el enent, which threaded el enent has an inner thread
being in engagenent with the outer thread of the piston rod, is designed so
t hat it@@éh? jioposition relative to the housing is changeable and is
rotatably relative to the piston rod and relative to the housing during
setting of an injection dose, wherein the dose setting neans are desi gned
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t he pistagn rod to be axially displaced in order to press on the piston
within {MHeCYBEeer and to di spense the beforehand set injection dose. The
slipping clutch, nanely the ratchet arm is arranged on these sl eeves being
in contact wwth the container, so that the whole slipping clutch is axially
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t hese phenopena are not safefy relevant in addition
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
coupled by a slipping clutch (holding means) with further sleeves that are fixedly

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



the contam nation of the environnent. Such phenonena are due to

manuf acturing tol erances, material surface properties, undesirable inner
fricti onswendioguedgss Wit hin the injection nechani sm whi ebtierage/ot@osinwant ed
axi al nmovenents of the piston rod di spensing nedicanment fromthe cartridge.
25 Such phenonena coul d be avoi ded by étrerrel y preci se manufacturing and
frictionless construction of the different conponents of the injection
mechanism This is very costly and it is very difficult to achieve such
preci se manufacturing, also bearing in mnd, that the conponents are rather
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droplets during normal use of the injection device. Preferably, the

hol di ng neans at |east partially enconpass the piston rod. Such an
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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 extreme examples
the medicament drop falls down. Such phenomena are unintentional and are making

20 the patient insecure, although 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

It is therefore the object of the present invention to provide an injection device,

wherein unwanted droplet formation is avoided.



Preferably, the piston rod has two planar |ongitudi nal outer surfaces cut
in the outer thread and being arranged in parallel to each other on
opposi ng wodesywbesthe pi ston 25rod, wherein the hol di ngPoRAIPI00QNE6094
expediently in contact with both parallel outer surfaces of the piston rod
and exert a conpressive force on the pigton rod. In this respect it is
preferred that the hol ding neans act as”a clanp having two clanp portions
each of which being in contact with a respective planar outer surface of
the piston rod. Furthernore, it is proposed that the clanping portions are
designed in 30such a manner, that they exert static friction on the piston
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4 friction on the piston rod being as snmall as not to or only slightly

interfere with the required axial displacenent of the piston rod during
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unwanted axial displacement of the piston rod can effectively avoided as forces due to
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 to 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 parallel to each other on opposing sides of the piston
25 rod, wherein the holding means are expediently in contact with both parallel 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 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



The hol di ng nmeans having two clanping portions lead to a frictionally
engagi ng connection with the piston rod, wherein the static friction should
be as hi ghoasi1me3ésst r ansfer forces due to plays in the ipojrapbeconsseehani sm
securely to the housing. Furthernore, the frictionally engaged connection
shoul d all ow for an easy di spensi ng of €n I njection dose, i.e. a snoothly
axi al displacenent of the piston rod wwth respect to the hol di ng neans,
when the injection dose is manually di spensed by pressing on a distal end
of the injection device. 20 According to an enbodi nent, the hol di ng neans,
pr ef er alfrigtioondrythehgistonanogl bejng astsnealbas aoktodef anlysbktlly ptefereabity the

el astically defarmabl e and/ or .deflectable, wherein it is .further, proposed
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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 sliding state, wherein a contact area between the 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 kinetic friction, can be further increased with respect to the kinetic friction of the
holding 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 tilted with respect to the outer surfaces of the piston rod, so that a smaller
contact area with the piston rod is achieved. This allows for an easy axial



15especially fromspring steel, wherein the holding neans are preferably
made froma bent wre. Wien the hol di ng neans have the formof a bent wre,
t he cl anpwogoparssésons can have a curvature bei ng convexpcmEe2aionembi on to
the piston rod. In both alternatives, nanely holding nmeans in formof a
plastic disc and in formof a 20bent nmetal wire, the clanping portions are
formed in such a way, that the required’frictional forces are evoked, so
that unintentional axial displacenment of the piston rod can be avoi ded.
The hol di ng nmeans have preferably a symmetrical formw th respect to the
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and 30 the distal housing portion are renovable attached to each other,
preferably screwed, to each other. This proximal end of the distal housing
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the injection device further conprises a ing elenment which is connected
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engagenent with the housing and gui des the axial displacenent of the piston
rod during dispensing of an injection, wherein the holding nmeans are
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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 holding 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 preferably 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



10it is preferred that they are di sposed adjacent to the guiding el enent on
the distal end thereof. The guiding elenment also has the function of a
return elwoRofo/deBssor der to screw the piston rod in di stacTdipe@otosemns by
rotating the return elenent relative to the housi ng 15when the contai ner of
injection fluid is enptied and to be chémged. In this case the proxinal
housi ng portion and di stal housing portYon are renoved from each ot her.
After exchanging the enpty container against a new container, the two

housi ng portions are nounted together. Wth reestablishing the torque proof
engagenmeansidératie agaptitiog of ltieeregst ofithd injéaiononscihgniamnew seri es of

i njections can start. The piston 20 rod being arranged in its proxi mal end
position can then be screwed back in his distal start position by rotating

the gui IF“ré‘I@r@él?nﬂh@tlane@h@rﬁ 'd\ée.cbquﬁth@r EEHPpHSEs WgU‘dnb@ ieNgrhagt whighrigt ur n
el ement out of "the torq roof engagenent wi th thé housing. Subse?uently,
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dose needs a snaller axial displacenent of the threaded el enent. At
last, it is preferred, that the dispensing of the injection dose is
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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 a 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 to 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 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
example to have a rather great pitch of a dose setting member being operated directly

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



10 Figure 1lis a longitudinal cross section of a known injection device of
EP 1 610 848 BlI, which shows the basic function of this device. Figure
2shows i nwe h@B@ti ¢ perspective partial view the arrargemensoontcodbhol di ng
means of a first enbodinent in a guiding nenber. Figures 3ashow the guiding
menber and the hol di ng neans of the fir;t and 3benbodi nent before inserting
the holding nmeans (figure 3a) and after’inserting the holding neans (figure
3b). 20 Figure 4shows the hol ding neans according to a second enbodi nent,
nanely in formof a disc on the piston rod. Figure 5shows the hol ding disc
in a schweaded eleroant an the pistbrﬁiogiuse tidatrweccardangsarhalirdose cendsssefect i on

di Vi fi bl def ' f
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7shows in a schematic cross section different alternatives of holding neans

according to the first enbodinent and to the second enbodi nment.
At last, it is preferred, that the dispensing of the injection dose is operated manually,

5 where applicable with assistance through the pitch of the thread of a dose setting

member.

The invention is to be described exemplary and in no case restrictive with respect to
the following figures.

10
Figure 1 is a longitudinal cross section of a known injection device of EP 1 610
848 B1, which shows the basic function of this device.
Figure 2 shows in a schematic perspective partial view the arrangement of
15 holding means of a first embodiment in a guiding member.
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).
20
Figure 4 shows the holding means according to a second embodiment, namely in
form of a disc on the piston rod.
Figure 5 shows the holding disc in a schematic front view.
25
Figure 6 shows in a schematic cross section according to the line VI-VI of figure
4 a possible elastic deformation of the holding means during axial
displacement of the piston rod.
30 Figure 7 shows in a schematic cross section different alternatives of holding

means according to the first embodiment and to the second

embodiment.



WO 2010/ 063687PCT/ EP2009/ 066094 8 Figure 1 is a longitudinal cross section
of an injection device 10 having a proxi mal housing portion 12 and a di stal
housi ng pwot2ommeiess I n the proximal housing portion 12 ®CtmPR@9n66094 6
filled with injection fluid 18 is received. On the proximal end P of
5housing portion 12 a cap 20 having intggrated a needle 22 is screwed by
nmeans 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 conprises a dose setting and

i njection nmechani sm 26, 10which is in detail described in EP 1 610 848 Bl

The injecti . i.sm 2 [ i.stor d 28 bei iall:

di spl ac oS et OB RER PESRecTNSl B sciah dPUre o Aad APTPHIE: i on
fluid 18olisipE ddttos aRtadE Hists HBUSTRAPSIBh 14180 e bRIXirAB) hoddisd postidm12
contact with a proximal end 32 of the piston rod 28. The piston rod 28 has

an out eP qataiagr 36 filad wik injecingduid B dueeqeivast. Qn the prexpfealiendoPtdle housi ng

12, 14, rei u f : i i

L2, g OBkl 35 a8 APt & BEpBe S £ SBEBE o behs o1 5y
housi ngthdrdad 24, sbuhit@distaleend dicthdordse R i(hot stivvi )i eregariaal intctin@ni sm 26
conprises a . threaded el enent 36 having an inner thread 38 being in
engagemEANtAIRQTH & WeOrdat & Pigyidaan 9&!“6?‘:02%%“% Buign'd-0d 28. This el ement 36
i s designed such that its axial position relative to the housing 12 is
changeabl e and the threaded elenent 36 is rotatable relative to the piston
rod 28 dhe digthhhowsng pottioen hbosmpyisél adiodensetteg Bnddnjettiam meghaotsno@6dose.

Thi t hat i he . i the th ded el t 36 i
rodBar N fegf eista heSShrbedin B 38 hasfed of B el §eabeaRLEeR: ng. merber
40 axi abbbhdriﬁegiasé@ﬂon%ﬂ% b@iﬂg%@%lly"&]?ﬂaée?@%%im_ Cheiét;‘fo #Hefousig 12,

di spensed, the patient has to press’a button 42 whi pre-stressed in a
| ocked P40k dispenying igjpeiionyfluid, 18 emele candaipes 6byrmodarsof heaxston 30,noved

bei ng. bOPiT DA soRE TS Pl Br G ST Rl et oParh SpREGETodoBRes, >°
settingad dulgewirésm 3dese it arlmgddprnrestooBWith 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 rotatable relative to the
piston rod 28 and 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

25 D. When a beforehand set dose is dispensed, the patient has to press a button 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 to be dispensed.

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



WO 2010/ 063687PCT/ EP2009/ 066094 9 a rotational operation of the dose knob
40 leads to a differential transm ssion of this rotational axial novenent
to the t hwoadadesdsenent 36. For nore details, concerni ngctrhipsoknesms dose
setting and injection mechanismit is referred to EP 1 610 848 BlI. 5The
piston rod 28 is held in torque proof nner by a guiding elenent 46 having
a central opening 48 which is in nmechantfcal cooperation, in particular
engagenent, with at |east two planar oppositely disposed outer surfaces 50
cut in the outer thread 34 of the piston rod 28. In a preferred enbodi nent
t hi s guiadotajiomlaboperatios adltise dese \kesbaﬂ@ Iaadettaumdiféérenﬁalttramsmisdmn afdhiscr ew

t he piston roq 28 back in i t al ord to figure

1 af Ler MOGHBUR r?d‘%{ﬁ“%Yw%P? tosta?ttﬁre@& EneBP 36 STt ASETS! ool

pur posehis kAo disedsed éﬁa ijectdreRehadRn B islfeiifte@td EF 1 b@psemsip.ort I on
14 in order to screwp on 2 relative to the rest of the injection

mechani sm 26 by rotating el enment 46 relative to the housing porti on 14.

15lg th i.NG.oql: ogdi f th
resgect e o irBd 2 BN hodima st e SRR, Ble@liPiThadfeY
connect icentralogieéring 43, whible iint Mechavisalnedopevatiom dn partidutdr e’hﬂga@re@hémewdh stal
housi ng@gortl on 14 are renpvably attached, preferably scr

ot her ﬁaéﬁFVéo Qlwwppﬁ't%{ymlw 9’&@% %C'fbta'l:‘tthﬁlou\t@retWQ%%)pgt on
d 28 |
gar . ace\gﬁ%gls dﬁrdbuiﬁlntﬁ?%?%ré& eﬁ%o@rﬂ@nf){hlié‘ﬁgﬂg?&oﬁ%ﬁ%rﬁ 4%"5%0 gé’ﬁfe% as a

or torque p engagenent ement
Fur t her netue) etelmeaerpiriox)'rdm toesndeB2he pistone rqu 28 drack anl it2 &listal etppigposition The

hol ding to a first ried it o,
out i ng PBROi: 0408l Pich EMEAS Rerge ST BigeThE i HiaigPymnd 26651
the fiTsiis RSSUCTERE gLty BRATetH Bl BUBWANIIRIHsuSNGYsARiaR 1aan be

seen fromfigure 3 ent wire is preferably nade of spring steel and
t he tmomi%rrtors@se\mfpnst@rm& refatiyedo e rest of she injectipanmechanisa 2@ by nptiating

ot on st fo RSB hARIBoRei IG5 Snent 46, The hol di ng means or

hol ding clanp 60 is inserted through a slit 46 in the guiding el enent 46
and is held axially fixed within the 8U|d|ng el enent 46 but preferably with
sor® pl &ythetollewis. itwg m@@nts of Roldingi means arfeewplainedwrth respect to

2010/ 06%8@7&%?{@?2?9&@%@%% Heah§ $PE Ghrahgelfodio®a Bbnh&GidN 53r88n'52d 28

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

30 into the guiding element 46. The holding means or holding clamp 60 is inserted
through a slit 46 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



When inserted in the guiding elenment 46, the clanping portions 62, 62' of
the hol ding neans 60 protrude with their respective convex wire portions in
an openi ngo&610/ms3&nhi ch the piston rod 28 is axially guipdedrand/obabg in
torque proof manner due to mechani cal cooperation, in particular
engagenent, of the outer planar surface% 50 of the piston rod 28 with
correspondi ng planar surfaces 68 of t hd opening 66. This is best viewed in
figure 3b being a front view fromthe proxi mal end according to arrow |11

of figure 3a. 10 Thus, the holding nmeans 16 is automatically centered on

t he pi srespachtb & axis obth pigtaroraal 2&cond enbodi nent illustrated in figures
4 to 6 the holding neans 160 has the forma disc, wherein an inner contour
170 defines an opening through which 15 the piston rod 28 passes. The

hol di ng\pR&MHskeediif thedaidtg aldph@Rides 1k slamEing poRforEose B of i RbIgthg
defines two clanping portions 162, 162', which are in contact with the t wo
pl anar SIEFNERE PBYrUse Wit tfmlrsm@ectme 2eNVeRLYiTe KORIINS INArIPRENING®6i I8

arr ange i n stal si de
t hereof q'hi@el ndtg\goz(1 gj]?é;% xél&r@mﬁgg% gwgurgﬁ[ﬁug ﬁc??fﬁga@?s@nésjﬁ ng of an

i nj ecti enechesc beob@ﬂadbngmobancméﬂeaga@@magalomshe ohier plartirzyriacess0tof46 or
agai nst anot her fixed part of the housing and is therefore axially fixed

with T eSpBItaacies WiliaresRonEinsPIEaar SyTages 08 of RerORRAINGSONENE Ry means
for thepBspligieban gty egé%'egw gf@nwgwfréﬁnrmb'arb?%aq PR actBRd pg@é afiegefic! no

to the |ne ?I ure ht cross section o ure 6 the
cl anpi nof fgurte s 162, 162 are in a hol d| ng position. In this p05|t|on t he
rej ective front faces 172, 172' are in full contact with the respective

ar outer surface 50 of the piston rod 28. Wien the piston rod 28 is

”Dved r ghaki e H&dh@&nééhéhb)(s hutepsatfdaRJRERtrdl % tFa@QauétBn%@’Q'S”m direction
M for 30di spensing a beforehand set injection dose, the preferably elastic

cl anpi ng portions 162, 162' are slightly defl ected, so that they are only
in cont i || ,ar . | dge. area , I f t
nces, %%ﬂiﬁ,gto?a%ﬂng%Erﬁoadagu%ﬁﬁnﬁsf?gte% 19960 &P4 1d B thd H81aiRg midihd 16
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 also 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 preferably adjacent to the guiding element 46 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 element 46 or against
another fixed part of the housing and is therefore axially fixed with respect to the
housing portion 14, so that it can act as holding means for the piston rod 28.

25 Figure 6 shows simplified cross sections according to the line VI-VI 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



WO 2010/ 063687PCT/ EP2009/ 066094 11 configuration, the static friction in
the hol ding position according to the right side of figure 6, is rather

hi gh, wheweimwdagssnat ural ly smal ler kinetic friction wheattdreooiosdoon rod 28
noves with respect to the clanping disc 162 is further minimzed by the
defl ection of the clanping portions 16%, 162" due to the reduced contact
area between 5the front faces 172, 172Mand the respective outer surface 50
of the piston rod 28. It has to be nmentioned that in the schematic draw ng
of figure 6 the amount of elastic deformation during novenent of the piston
rod i s erafigwationdthessiatid frmtiosnaditmgyholdirgg positor@ccofdinghto thestight sidelob8 i n

the direction of arrow Mthe cl i ortigns, 162, .10162' are urged
t ovar ds TOHE hobdrfl BE o1 e G EBTA Y S e B FPUNT hEhanS PRGN
Wi t hout G2 8 ehd R wi rédpedb s tid 8Bnping BRcPicRt igluritesh Ahimfeeobydinegl y, there
is no retraction of the piston rod in distal direction (opposed to arrow M

of figudeflegtianef the adampmgorertioneiBat 164 dusctodharrpdueedherntrehareadmtwesn’ in
oL 1l . | \ e poviLa ,
r g2 onEftaht 1By Szpl T ATARE R b ato ikl SHURE: B c Bk od 88 LS

shows in a schematic and sinplified manner possible alternatives of the
cross section of the bent wire 60 according to the first enbodi nent, and of
the cl ag'asopthementigned ifwgtin §re peerpatic dehuipe PTHGLER REneeRIIN gbelagiCcan
be seen i : i l; i ire
navi ng S Feioh T FIThBIEmERES R Aokt ¢ bhaqdertlctled AR enBHAN H be
ci rcl e seyeementiaf tioe géston cod 28 iire Heedirdaioncoftaroiw M te dempeenpotiensetcal, wi re

ang .t he anar surface 50 of the piston rod 28. Fuyrthe r on,the right

21 de' {ndPe"E wReHBuRHR e Ao RosH R AP Ana Bl PARBR B PERA Se2,
wher ei ”mﬁiﬂh@uﬂbh?bﬂ’é&t‘ NretHe GERtiaY oPHe pistonl@dodasccardinght tHeteds Ag2a being

25in contact wwth the surface 50 of the piston 28 by two rips 176. Such an
ar r angenetnactoarofdhe pisien 409 indistal slirection {eprossed ta aresw IM ehfigwiess ) due to

def or mat,j on_of the c [ t i,ng, " . RlL.St rod
26 as 1 it Bafata Erie R LREoBRidng Bodips. fed. 8RB IER po o i dhd, oo
in for msmfe)aTHil@eran(vaihg potticiy 161 H2eate grgbem 6y 8lasaE redtafing trcaltbwardsotheol d
the piston rod 28 due to static friction between the clanping portions 62
and962' holdyzg pegHionand t he pl anar surfaces 50 of the piston rod 28. This
static friction WD 2010/ 063687PCT/ EP2009/ 066094

Figure 7 shows in a schematic and simplified manner possible alternatives 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 circle segment in order to 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 to 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 176. 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
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



12 is as high as to prevent any novenent of the piston rod 28 due to inner
friction of the injection nechanism 26 (figure 1) and/or due to plays

wi t hi n t hwoi20joagBésen mechani sm 26 or the injection devi eeTkP2@d/0vév0l e. The
symmetrical form of the holding neans 60, 160 with respect to the

| ongi tudi nal axis of the piston rod 28 | eads to a steady 5cl anpi ng action
on the piston rod 28. The forces exertdd from each of the opposi ng cl anpi ng
portions 62, 62' and 162, 162' neutralize each other in such a manner, that
t he cl anpi ng acti on does not evoke unilateral forces to be supported in
radi al 8 agbighoas to/prevenhaioy mayesiertt of dagl pistprt 28 due-to émearfriotipredf thet

e oy BubAnethaBSRSa 0 bR A RSh B R SR e
11 nj ect bgrordry iifectickPdevie® MRrdsSivAdlea TRE W hitBetritd) folh)ofiBé RGldRseAiehstaD,

receive in 5its proximal housing portion (lég a container (16) wth an
i nj ect i dROMWith tespes) toatng leagirustralvaxis af thespigiostrad dolearado goiteadn (14) a

q . fape C . . . . q
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14) for cingpiegpongprish2m2’ endf182, d 6R1Beuttdlie dduh cthet b siRth & hfgnnerhigiaei n

the piston rod 10(28) has an outer thread (34) and is arranged torque proof
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t hread beirng¥i n engagefrent wth the duter threa ston
rod (28petween the piston rod and other parts of the injection device.
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is designed so that its axial position relative to the housing (12, 14) is
changeable and is rotatable relative to the piston rod (28) and relative to
t he housiwg 20f263¢84) during setting of an injection dosectaPaeneionst he
dose setting neans (26) are designed such that the threaded el enent (36) is
held in torque proof manner relative tg _the piston rod (28) and to the
housing (12, 14) during the injection dP the beforehand set i njection dose
in such a manner that the threaded el enent (36) and the piston rod (28) are
axi ally displaceable together with respect to the housing (12, 14),
25wherei n the nechani sm (26) further conprises hol ding neans (60; 160)
bei ng i Claiost act with the piston rod (28) and bei ng designed such that the
axi al displacenent of the piston rod (28) can be substantially imobilized
during use of the device (10) except for the dispensing of the injection
dose, 1 InjectiorFB&ViE{(£0) é@ﬁwdri@,iﬁgﬂﬁhowiﬁgfmbﬁﬂ@pbéiﬁg%%abﬁébl tol/@Rbivar iR
axially fixed wth respect 30to the housing (12} 14). 2.1njection device
accbr di ng t oitslpadximg| hobaingquastionr €tR )i ancomiainear {6 hwitdiangnjestios flugh(18)@dd at

| east partially enconpass. i.ston r.od 8) ....14 3.1njection. device
nccording t o e bR st fePlbieaterdBh (144 Hesd Srling e RFIE™ 26) “has
two planar | eqghhanesnh @26)0Wherfeif Whé atehanP) ifdliddsh the outer thread (34)
and being arranged in parallel to each other on opposing sides of the

pi ston rod (28)',3’[06%1’@?145&) peiagraxiallyrdjspiagasblesuth nespechicethernqusing €2, did) h
both paralle ( L - er

conpr essi ve h%ﬁﬁ%aéﬁﬁﬁi&ﬁ%ﬁ§¥5@9§33é%@@§FRF§%§C'ﬁ%ﬂ“3§3%%§Q%}§ﬁ%%§Hg‘?€
cldom 3, cha(2@)tteas aeduter thizzid (34 ahdlislamangeatsrqiéGrodbRjth asspexs tathed anp
havi ng two clangjn gor%ions (62, 62'; 162, 162') each of which being in
contact withhgu @Q%& t1%k planar outer surface (50) of the piston rod (28).
I nj ection deyi rai a| ! [ i WO

cl anpi ng porPPgﬁgagggﬁqggﬁ?E?gg%@H fﬁngggéggﬁﬁgﬁﬁﬁgP%qgﬁgﬁmg%ﬁgﬁﬁer, t hat
they exert sedmentfriction on the piston rod (28) being as high as to
prevent unintentional. axial di cenent of the piston rod 8). lnjection
v ce. accor di ngesandnaehieesy T i foadetinbl Vi hd fitel Fikar(geFof
porki ons (62, 6e pkfsh rokb@g), are designed in such a manner, that they
exert kinetic fric?Lon on &he_ iston rod (28) being as small as not to or
only slightly iifdegigned apithat itreaxiabpesiden esdah\remt%ﬂm(%fﬂf)ﬂfe pi ston
rod (28) during_gdi j an injection dose. Injection device according to
any of the precgﬂ%%ﬁggﬁggﬁg, characterized in that the hol ding neans (60;
160), preferabl s wrhtabld gt the mstohiroa$2§ band fativel @2thelfRising ¢ di ng

to any of the ol Al Boring settg of an injection dose, ! OF MR &

20 wherein the dose setting means (26) are designed such that the threaded
element (36) is held in torque proof manner relative to the piston rod (28) and
to the housing (12, 14) during the injection of the beforehand set injection dose
in such a manner that the threaded element (36) and the piston rod (28) are
axially displaceable together with respect to the housing (12, 14),

25 wherein the mechanism (26) further comprises holding means (60; 160) being
in contact with the piston rod (28) and being designed such that the axial
displacement of the piston rod (28) can be substantially immobilized during use
of the device (10) except for the dispensing of the injection dose,
characterized in that the holding means (60; 160) are axially fixed with respect

30 to the housing (12; 14).

2. Injection device according to claim 1, characterized in that the holding means
(60; 160) at least partially encompass the piston rod (28).



I njection device according to claim?7, characterized in that the clanping
portions (162, 162') are deformable between a holding state and a sliding
state, whsoebn/m3eont act area (174, 174') between the clpanmro@opesobd ons
(162, 162') and the planar outer surfaces (50) of the piston rod (28) is
maximal in the WD 2010/063687PCT/ EP2009/ 066094 15 hol di ng state. 9.

I njection device according to any of t Hé preceding clainms, characterized in
that the holding neans (160) are made from plastics, preferably of one of a
pl astics 5or a blend of the group of polyethyl ene, polypropyl ene,

pol yam de, pol ytetrafl uoroethyl ene, polyoxynethylene, polyurethane. 10.

Inj ectiaqn deyi.ce. ding to.claimo, ,characterized in that the. hol dj
means have. t HASPITTAocs araRing fsTamn i i chocpdatres W 1T P PRIR Aont our
(170) 10def i [p@yhdd@vcprara Mggggrniaoa@te&lsﬁafa_céézso)- cutdn tHenbetet tioaadqeipe

according to any of clains 1t , characterized in that the hol ding neans
(60) are mad@nfragngretrangepireparalll io eacthokher onPRACSE] sides of thg eistaron

device accor di o, &l al - terlzad, |. g are
madd Troma BERE2r nBeRB) e noBliRY AfkaRE: 68710 B LB MR BB RS
char act eri zeduter sunfalcet (80 codfahpipistopeod i(28)saridexerd @' donheressiae dorceadrutng
being convex in direction to the piston rod 20(28). 14. Injection device
accor di ng t oP$E9N 69d {2f9- precedi ng cl ai ms, characterized in that the hol ding
means (60; 160) have a symetrical formw th respect to a plane containing
the |l ongitudinal axis of the piston rod (28) and being in parallel to

4. Injection device according to claim 3, characterized in that the holding means

10 (60; 160) act as a clamp having two clamping portions (62, 62'; 162, 162') each
of which being in contact with a respective planar outer surface (50) of the
piston rod (28).

5. Injection device according to claim 4, characterized in that the two clamping
15 portions (62, 62'; 162, 162') are designed in such a manner, that they exert
static friction on the piston rod (28) being as high as to prevent unintentional

axial displacement of the piston rod (28).

6. Injection device according to claim 5, characterized in that the two clamping
20 portions (62, 62'; 162, 162') are designed in such a manner, that they exert
kinetic friction on the piston rod (28) being as small as not to or only slightly

interfere with the required axial displacement of the piston rod (28) during

dispensing an injection dose.

25 7. Injection device according to any of the preceding claims, characterized in that
the holding means (60; 160), preferably only the clamping portions (62, 62';
162, 162') according to any of the claims 4 to 6, are elastically deformable.

8. Injection device according to claim 7, characterized in that the clamping
30 portions (162, 162") are deformable between a holding state and a sliding state,
wherein a contact area (174, 174') between the clamping portions (162, 162')

and the planar outer surfaces (50) of the piston rod (28) is maximal in the



25t he planar outer surfaces (50) of the piston rod (28). 15. Injection
devi ce according to any of the preceding clains, characterized in that the
hol di ng nwens10(@G8s7160) are arranged at a proxi mal end eCTtEreocdiosdond

housi ng portion (14) close to a connection portion (52) where the proximal
30housing portion (12) and the distal 2 using portion (14) are renovably
attached to each other, preferably scr d to each other. WD

2010/ 063687PCT/ EP2009/ 066094 16 5 16. 10 18. 15

holding state.

9. Injection device according to any of the preceding claims, characterized in that
the holding means (160) are made from plastics, preferably of one of a plastics
5 or a blend of the group of polyethylene, polypropylene, polyamide,
polytetrafluoroethylene, polyoxymethylene, polyurethane.

10. Injection device according to claim 9, characterized in that the holding means
have the form of a disk (160) having an opening with an inner contour (170)

10 defining the clamping portions (162, 162').

11.  Injection device according to any of claims 1 to 8, characterized in that the
holding means (60) are made from metal, preferably from spring steel.

15 12.  Injection device according to claim 11, characterized in that the holding means

are made from a bent wire (60).

13.  Injection device according to claim 12, characterized in that the clamping
portions (62, 62') have a curvature being convex in direction to the piston rod
20 (28).

14.  Injection device according to any of the preceding claims, characterized in that
the holding means (60; 160) have a symmetrical form with respect to a plane
containing the longitudinal axis of the piston rod (28) and being in parallel to

25 the planar outer surfaces (50) of the piston rod (28).

15.  Injection device according to any of the preceding claims, characterized in that
the holding means (60; 160) are arranged at a proximal end of the distal
housing portion (14) close to a connection portion (52) where the proximal

30 housing portion (12) and the distal housing portion (14) are removably attached

to each other, preferably screwed to each other.



19. 20 20. I njection device according to claim 15, characterized in
that it further conprises a guiding elenment (46) which is connected in

t orque prwofofaeBer” to the piston rod (28), is in renovabirarrawas@opr oof
engagenment with the housing (14) and guides the axial displacenment of the
pi ston rod (28) during dispensing of aq i njection, wherein the hol ding
means (60; 160) are arranged in the gui@ing menber (46) or between the
gui di ng nenber (46) and the housing (14). Injection device according to
claim 16, characterized in that the hol ding neans (160), when arranged
bet ween16he dnuediorgdevodaccortit)g tndainhd Sholaiacterized)in thatat lirdheosethpideacent
to the guidin elene e.dista d thereof. .Injection device
hccordi ng. +o HHOIBR AIHESHT METVHET s oo R Bring maanS ThhBISdte
setting nmeansod 24), %qrmémamedtbmlfé Qr‘Udf@h bg@m%m ﬁthﬁe%@uSm@t(tmanahe
dose. Injection devi ce according t | ai m I8, characterized in that the

differenti al gurd@(ssthe@qlaimlm@mg@tsofathplnﬁtan|r@<9 (23) duringadispersisgwéan
whegei n at \ t t he
thr 8ad pi t oh ecubovEy 8T e Bioiflr BEdiE ot 060 8% BB a e 5 5 albRE: ' (e
precedi ng cl aigrmbercdd) ae betweartheguibiag rabmbeér $4@nandithediodsisy (14)ect i on
dose is operated nmanually.
17.  Injection device according to claim 16, characterized in that the holding means
(160), when arranged between the guiding member (46) and the housing (14),
10 are disposed adjacent to the guiding element (46) on the distal end thereof.

18. Injection device according to any of the preceding claims, characterized in that
the dose setting means (26) comprise a differential transmission for setting the

dose.
15
19. Injection device according to claim 18, 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

20. Injection device according to any of the preceding claims, characterized in that

the dispensing of the injection dose is operated manually.



