I njection Device Techni cal Background For the treatnment of a

. nultltude of illnesses, which are now w despread, such as diabetes,

patients nust inject themsel ves independently with the needed anount
of an active substance/ nedi canment, using a hypoderm c syringe or a
carpule. To nmake this safer and easier, a nmultitude of injection

devi ces are known that incorporate a |largely automatic sequence of

i nsertiwh200s1id3gs needl e, injection of the active subst aReee@if/n04412

wi t hdrawal of the needle. Prior Art For the use of disposable
hypoderm c syringes, a nunber of devices for automatic injection of

t he active substance that is contained in the syringe are known;
document WO 2007/033638, for instance, which forms the prior art,

di scl oses an injection device mhiﬁg |nple to operate, permts
a fully automati c sequence of the YoV e- &escrlbed processes, using a
t wo- chanber anpoul e whereby a sequence of m xing, needle-insertion
and injection is nmade possible. Disclosure of the Invention It is the
obj ect Tdchhibe HabMesindoN to i nprove an injection device in such a way
that the handling confort and safety for the patient is inproved,
whil e providing for a sinple nmechanical design. The inventive

i nj ect i F tikaieattentBRd Multitks oDifllh@sds, Whitiark A6w A HEAE bichiak ERb&AEs, fAtRIIN
1. It is the underlying idea of the invention that the preV|oust

seam esgudd Gt Bembdies Mdepbilefily WiktEhe el Andunk&thn Sbiivekabstkcaine@Barhdht,
each case i s now no | onger predeflned but the user is instead

enabl edising al ygbdeieidaYlingede & capulk NEo HkSthisQRfePindlcAGerst fnﬁﬁﬁudc%? thiection

hence, the speed of the respective associ ated process, such as e.g.

the injReicbORd knd¥dh MlihcororitdS1ak: %e%'t&n’la@i@ s&fueﬂc@@fﬁﬁgﬂgﬂ ofthé @éé@l% ihfaBbn

thereby in particular pauses in the sequence of the novenents.

Pr ef er r@ghfRAduBRMS ah®lfth&aw A of 1 nélR gn of the conponent parts for
adjusting the retention tinme and i njection duration. Brief

Description of the Draw ngs
Prior Art

For the use of disposable hypodermic syringes, a number of devices for automatic injection of the
‘active substance that is contained in the syringe are known; document WO 2007/033638, for
instance, which forms the prior art, discloses an injection device which, while simple to operate,
permits a fully automatic sequence of the above-described processes, using a two-chamber ampoule

whereby a sequence of mixing, needle-insertion and injection is made possible.

Disclosure of the Invention

1t is the object of the invention to improve an injection device in such a way that the handling

comfort and safety for the patient is improved, while providing for a simple mechanical design.

The inventive injection device meets this object with the characteristics of claim 1.



Two preferred exenplary enbodi ments of the injection device will now
be explained with the aid of drawings, in which Figure | Ashows a side
virew of a first exenplary enbodi nent of the injection device with the
housi ng cover renoved, Figure 1Bshows a section through the injection
~device of Figure 1 inits starting position in its center plane,

Fi gure 2Ashows a side view of the injection device in the process of
carryi ngocads/isdses m xi ng stroke, Figure 2Bshows a seqidiorpadosie4diy
correspondi ng to Figure 2A, Figure 3Ashows a side view of the
~injection device during_the puncture stroke, Fiqure 3Bshows a ]
sect i onfs the wiferying idsr 9fthe snventinn teat gk previqusyse Phegressien efthe pieakepwith
the injection device during the injection stroke, Figure 4Bshows a
sect i onafixed; sgﬁ}cft@]:qtt@gé@) Bash §epedongy ploeges predefined, but the user is instead enabled to

individually design the duration of the stroke (and, hence, the speed of the respective associated
process, such as e.g. the injection), as well as the transition of individual strokes (and thereby in

particular pauses in the sequence of the movements.)

Preferred embodiments relate to the design of the component parts for adjusting the retention time

and injection duration.

Brief Description of the Drawings

Two preferred exemplary embodiments of the injection device will now be explained with the aid of

drawings, in which

Figure 1A shows a side view of a first exempiary emnbodiment of the injection device with the

housing cover removed,

Figure 1B shows a section through the injection device of Figure 1 in its starting position in its
) center plane,
\ Figure 2A shows a side view of the injection device in the process of carrying out the mixing

stroke,

Figure 2B shows a sectional view corresponding to Figure 24,

Figure 3A. shows a side view of the injection device during the puncture stroke,

Figure 3B shows a sectional view accoréing to Figure 3A,

Figure 4A shows a side view of the injection device during the injection stroke,

Figure 4B shows a sectional view corresponding to Figure 4A,
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WO 2008/ 148518PCT/ EP2008/ 004412 Fi gure 5Ashows a side view of a first
exenpl ary enbodi ment of the injection device during the idle stroke,
Figure 5Bshows a sectional view corresponding to Figure 5A, Figure
6Ashows a side view of a first exenplary enbodi nent of the injection
device during withdrawal of the needle, and Figure 6Bshows a
sectional view corresponding to Figure 6A, Figure 7Ashows a side view
of the {iobsessespl ary embodi nent of the injection devissBe@bbRliz
conpl eted withdrawal of the needle, Figure 7Bshows a sectional view
corresponding to Figure 7A, Figure 8Ashows a side view of a first
exenpl aFigugibodi nelisws@fsidetview of aclirst exemplenyi codbodimeitaf the injection device during

the idle stroke,
Figure 5B shows a sectional view corresponding to Figure 5A,
Figure 6A shows a side view of a first exemplary embodiment of the injection device during

withdrawal of the needle, and

Figure 6B shows a sectional view corresponding to Figure 6A,

Figure 7A shows a side view of the first exemplary embodiment of the injection device after
completed withdrawal of the needle,

Figure 7B shows a sectional view corresponding to Figure 7A,

Figure 8A shows a side view of a first exemplary embodiment of the injection device during
resetting of the mechanics (maximum retention time),

Figure 8B shows a sectional view corresponding to Fignre 84,

Figure 9A shows a side view of a first exemplary embodiment of the injection device during
resetting of the mechanics (minimum retention ﬁme), |

Figure 9B shows a sectional view corresponding to Figure 9A,

Figure 10A.  shows a side view of a second exemplary embodiment of the injection device with
the housing cover removed,

Figure 10B shows a section through the injection device of Figure 1 in its starting position in its
center plane 1,

Figure 11A shows a side view of a second exemplary embodiment of the injection device during
the puncture stroke,

Figure 11B shows a sectional view corresponding o Figure 11A,



resetdi.ng of the mechanics (maxi numretention tine), Figure 8Bshows a
sectional view corresponding to Figure 8A, Figure 9Ashows a side view
ofy a first exenplary enbodi nent of the injection device during
resetting of the nmechanics (mninmumretention tine), Figure 9Bshows a
sectional view corresponding to Figure 9A, Figure 10Ashows a side
view of a second exenplary enbodi nent of the injection device with

t he housiowgoszi@asses renoved, Figure 10Bshows a secti onpdrnmongodsire
“injection device of Figure 1 in its starting position in its center

pl ane 1 ure 11Ashows a side view of a second exenplary enbodi nent

F
of the Fi&]l%gt’-ﬁon shansceesideyienef 2 saeond grerriay embpditoent of ihgimiectipn Betiesdiriag

sectional view corresponding to Figure 11A,
the injection stroke,
Figure 12B shows a sectional view corresponding to Figure 12A,
Figure 13A shows a side view of a second exemplary embodiment of the injection device during
the idie stroke,
Figure 13B shows a sectional view corresponding to Figure 134, .
Figure 14A  shows a side view of the second exemplary embodiment of the injection device

during withdrawal of the needle,

Figure 14B shows a sectional view corresponding to Figure 144,

Figure 15A  shows a side view of the second exemplary embodiment of the injection device after
completed withdrawal of the needle,

Figure 15B shows a sectional view corresponding to Figure 15A,

Figure 16A  showsa side view of the second exemplary embodiment of the injection device
during resetting of the maximum retention time mechanics,

Figure 16B shows a sectional view corresponding to Figure 16A,

Figure I7A.  shows a side view of the second exemplary embodiment of the injection device
during resetting of the minimum retention time mechanics,

Figure 17B shows a sectional view corresponding to Figure 17A,

Figure 18A  shows a side view of a first exemplary embodiment of a planetary gear with a
rotation damping element,

Figure 18B  shows a sectional view corresponding to Figure 184,

Figure 18C shows a sectional view of the planetary gear without planetary carrier



WO 2008/ 148518PCT/ EP2008/ 004412 Fi gure 12Ashows a side view of a
second exenpl ary enbodi nent of the injection device during the
“injection stroke, Figure 12Bshows a sectional view corresponding to
Figure 12A, Figure 13Ashows a side view of a second exenplary
enbodi ment of the injection device during the idle stroke, Figure
13Bshows a sectional view corresponding to Figure 13A, Figure

14Ashowsyazosd/tigsiyi ew of the second exenpl ary enbodi np&tmﬁﬁ%gp 12
i njection device during withdrawal of the needle, Figure Shows a

sectional view corresponding to Figure 14A, Figure 15Ashows a side

“vi ew of Fighe 188t onghessansrspestive miswdomrespdndifis tlfigura | 82 tvith blodledipleaft er
carrier,

Figure 18E shows a perspective view corresponding to Figure 18C witilout planetary carrier,

Figure 18F shows a view corresponding to Figure 18D with blocked planetary carrier,

Figure 19A shows a side view of a second exemplary embodiment of a planetary gear with two
rotation damping elements,

Figure 19B  shows a side view and a perspective view according to Figure 19A with a locked
first blocking disk,

Figure 19C shows a side view and a perspective view corresponding to Figure 19B witha
locked second blocking disk,

Figure 19D shows a perspective view corresponding to Figure 19B with a locked first blocking
disk,

Figure 19E a perspective view corresponding to Figure 19D without planetary carrier/second
blocking disk,

Figure 19F shows a section in the plane B-B of Figure 19A,

Figure 19G shows a first section in the plane A-A of Figure 19A, and

Figure 19H shows a second section in the plane A-A of Figure 19A.

Description of the Exemplary Embodiment

To inject the active substance, a two-chamber ampoule 111 is used. An ampoule of this type (Figure
1B) has two pistons 1114, 111B, resulting in two initially independent chambers 111C, 111D, Into
the first, inner chamber 111C, which faces the cannula 112, powdered Betaferon, for example, is

filled, and into the second, outer chamber 111D, a NaCl solution is filled,
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conpl eted wi t.hdrawal of the needle, Figure 15Bshows a sectional view
correéponding to Figure 15A, Figure 16Ashows a side view of the
second exenpl ary embodi nent of the injection device during resetting
of the maxi mumretention time nechanics, Figure 16Bshows a sectional
view corresponding to Figure 16A Figure 17Ashows a side view of the
second exenpl ary enbodi nent of the injection device during resetting

of the mgYopaHmsgt ention tinme nechanics, Figure 17Bsh FosnEhl | onal
view corresponding to Figure 17A, Figure 18Ashows a sﬁglg%’zv? @gﬁff a

first exenplary enbodi ment of a planetary gear with a rotation

danpi nglfelremeld is wivgpresed &Biis0NS owteritsd nBl the ixRiét Sistod €BIROR HiRdLyt O

Figure 18A, Figure 18Cshows a sectional view of the planetary gear

wi t hout displaceetaampellcaaithie M4Cl solution hydraulically transfers the force of the ram onto the inner
piston 111A. As soon as the jnner piston 111A has passed an overflow channel 111E in the form of
a groove-like convexity in the outer wall of the ampoule 111, it comes to a standstill and the NaCl
solution flows through this overflow channel 111E into the inner chamber 111C and mixes with the

Betaferon. After the mixing process, the injection then takes place (after the puncture stroke) due to

the continued movement of the ram 104.

Figure 1A shows a top view, Figure 1B shows a sectional view in the starting position of the

injection device.

All the components are sitvated inside a housing 101 composed of two tub-shaped half-shells, The
movable components are held inside the injection device so as to be displaceable parailel to the

longitudinal axis of the needle. The components are assigned to each other as follows:

A two-chamber ampoule 111 is held in a receptacle 103. A ram 104, to the rearward end of which a
control lever 105 is hinged, is held on a locking hook 102A of a spring-actuated first push-button
. 102. The receptacle 103 is held on a locking hook 116A of a spring-actuated second push-button

116.

Acting on the receptacle 103 is the end of a traction cable 114 that is deflected via a roller 109
mounted in a carriage 108 and connected to a tension spring 110 fixed to the housing 101, The
tension spring 110 accordingly exerts a pulling force on the receptacle 103 in a direction away from
the injection site. The receptacle 103 cannot slide in an axial direction, however, because it is held

by the locking hook 116A on the second push-button 116.
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Fi gure 18D Figure 18E Figure 18F Figure 19A Figure 19B Figure 19C

Fi gur'e 19D Figure 19E Figure 19F Figure 19G Figure 19H shows a
perspéctive view corresponding to Figure 18A with bl ocked pl anetary
carrier, shows a perspective view corresponding to Figure 18C wi t hout
- planetary carrier, shows a view corresponding to Figure 18D with

bl ocked pl anetary carrier, shows a side view of a second exenplary
enbodi neotzomsfi<ss1pl anetary gear with two rotation dargdmigpzekesnt S,

The deflection of the traction cable 114 via the roller 109 creates a force on the carriage 108 toward
the injection site. The carriage 108 remains in its position, however, because it rests against the ram
104 via a driving feature 118, which is mounted in the carriage 108 so as to be displaceable
perpendicular relative to the injection device and which is actuated by a driving spring 119, and the

ram 104 is held by the locking hook 102A on the first push-button 102,

Assigned to the control lever 105 is a first adjusting slider 107, in which a second adjusting slider

( 106 is displaceably supported. The adjusting slider 106 provides for the uncoupling of the carriage
108 from the ram 104. The adjusting sliders 106, 107 are designed as displaceably supported limit-
stop elements for adjustment of the needle-insertion depth and injection volume, as will be

explained further below.

A pull-back handle 117, which is connected to a pull rod 115, serves fo create this starting position.

The pull rod 115 is actuated by a pull-back spring 120.

When the first push-button 102 is actuated, this causes the locking hook 102A to move out of
engagement, the ram 104 is released and moves toward the puncture site until the front edge of the
control leyer 105 comes to rest against the receptacle 103. This causes the outer piston 111B of the
ampoule 111 to be activated, it moves forward and carries out a mixing stroke HO. This mixing
stroke sexves for mixing of the NaCl solution with the Betaferon, as described above (Figure 2A,
Figure 2B). A window in the housing 10! makes it possible to monitor the mixing of the Betaferon

with the NaCl solution.

Since the free end of the control lever 105, on the other hand, slides on the second adjusting slider

107 and rests on it, it cannot yield in a downward direction by pivoting at this location; the pulling
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shows.a side view and a perspective view according to Figure 19A with
a locked first blocking disk, shows a side view and a perspective
view corresponding to Figure 19B with a | ocked second bl ocki ng di sk,
shows a perspective view corresponding to Figure | 9B with a | ocked
first blocking disk, a perspective view corresponding to Figure 19D
wi t hout planetary carrier/second bl ocking disk, shows a section in

t he pl ane BodhaedisFi gure 19A, shows a first section iﬁbl“liﬁ (B}oil A- A
of Figure 19A, and shows a second section in the plane A—?A o? I gure

| 9A. Description of the Exenplary Enbodi nent To inject the active

~ subst anfuce o thefignsiorespting 1 Khtpwerdhelpibetive sits isdherdfhrearapsiotrel fodm theicsrriayoE08
(Figure 1B) has two pistons 111A, 111B, resulting in two initially

. i ndepenwyiathe ramaifh éo the tebti@acld 108D. The ndceptadie 1 3i embins infi@osidhg kibeeved, bh&Guse
whi ch faces the cannula 112, powdered Betaferon, for exanple, is
~fill ed, it énldcked implatesbysbe lookdng backd1 64 natib eushibutiby 186.NaCl sol ution is
filled. If aram104 is now pressed against the outer piston 111B,
the inner piston 111A is initially displaced as well, as the NaCl

sol ut i oWhey thesedond apshybutton hiF ie new atteatéd thiecanfestited ocking mok 0164 & movessut
pi ston 111A. As soon as the inner piston 111A has passed an overfl ow
channel ofenggeement and thegeseptatied 03 isodivased; ithie canses\ixiatnyl 04 and the rexdpiadlc 164 fo
of the anpoule 111, it cones to a standstill and the NaCl sol ution
flows tikmblygiove thwardthe pirhatwwe siraunded thd dctibn bfithe tenkien spping 1 edaeedid 1C
.and mxes with the Betaferon. After the m xing process, the injection
t hen t akestep(Eigae GAS 3BY, thelgeqionstrakedISik cakied od (Egie 4ahgr Font i nued
novenent of the ram 104.

Once the desired insertion depth is reached, the control lever 105 is able to pivot downward (arrow
in Figure 4A), since it is no longer prevented from doing so by the first adjusting slider 107 because
of its recessed upper surface. Consequently, force is no longer transferred from the ram 104 to the
receptacle 103, the receptacle 103 remains in its position and only the ram 104 continues to move
toward the injection site, i.e. injection of the medication takes place, the injection stroke H2 is

carried out.

Once the driving feature 118 that js displaceably mounted in the carriage 108 reaches the ramp 106A
- of the second adjusting slider 106 (Figure 4B), the driving feature 118 is pulled downward and the
carriage 108 is thus uncoupled from the ram 104, i.e. at this point in time the injection is complete

(Figure 5B).

In Figure 5, a toothed rack 140, which is mounted by means of a first adjusting screw 130 in the
housing between a front and rear end position so as to be able to be freely displaced by the user, is
shown in its frontal end position, in which the retention time is set to the maximum (maximum

duration of the idle stroke HX).



Figure I A shows a top.view, Figure 1B shows a sectional viewin the
starting position of the injection device. All the conponents are
si:tuated inside a housing 101 conposed of two tub-shaped half-shells.
- The novabl e conponents are held inside the injection device so as to
be di splaceable parallel to the |longitudinal axis of the needle. The
conponents are assigned to each other as follows: A two-chanber

anpoul ewbbhodragdig! d in a receptacle 103. A ram 104, war d
end of which a control |ever 105 is hinged, is held %%W%Q g@E@%b hook
102A of a spring-actuated first push-button 102. The receptacle 103

i s hel dOoge tge ingrekipmiy chmplete] the footied sack P40 strjkaadheasated adimstimadlider 106, the
push-button 116. Acting on the receptacle 103 is the end of a

tract i othrdzge| 168 tdmintéseo mose fhirftlyerithedianipingalaneint 890 tHA% svatkteddo the carriage
carriage 108 and connected to a tension spring 110 fixed to the

housi ngliBDfelativh & the mwited rch i #6) gowlatd the pamyndt Bigd, thebe bAsing tRUllleisRgke HX to
force on the receptacle 103 in a direction away fromthe injection
site. Téveur, derdyy wietlethi A2edammains Bl thel@micmreasite AXh@delablié R6VdnRRt bMIMRUES .
~because it is held by the | ocking hook 116A on the second push-button

116.  ibbihedimbk ¢4 andnhedaniphg: denaet i UduciaPliR idld §rokle 3t ERsdsThd @fpio
creates a force on the carriage 108 toward the injection site. The
carri agserdéhd 15@REIeBGNd dpekdtise. POBdelthOrripe 16/ Riikes RRCGRALNE alijustin@lider 106, the
against the ram 104 via a driving feature 118, which is nounted in

t he carigieagekelO% iSenidett.0 be di spl aceabl e perpendicular relative to
the injection device and which is actuated by a driving spring 119,
and the ram 104 is hel d by the | ocking hook 102A on the first

push- buf thenodthd radksBigsied i its frdifal eADpds@on hitaMades #8 Redofid Adjhdting blider 106 at a
adjusting slider 107, in which a second adjusting slider 106 is

di spl adeabpointit fipeihethe difatofdy Which fig dhbigllekRf BOGYEEREVS 9 hedoBngly

uncoupling of the carriage 108 fromthe ram 104. The adj usting

sl i der shdfdr.as R, R liethe asingibemd shditRRbameald ok pxgrted im t-stop

el ements for adjustnent of the needle-insertion depth and injection
volunme, as wll be explained further below A pull-back handle 117,
whi ch iIBthe ectaivheithetiosean tpiié iniddmbie, thefov@sd fadk CARMIERs el Bkl 48 iy
position. The pull rod 115 is actuated by a pull-back spring 120.

When t htef éangiletion i the die srok: B2X rfd iasdtdapReed bhiise 1 MxBHiakh €09 £KhAYIng
hook 102A to nove out of engagenent, the ram 104 is rel eased and

noves tefsneenell 307 ehe@ampingleRmzhd BOWAY hd effedant R foR UGS Rt infilience BlE@htion
| ever 105 cones to rest against the receptacle 103. This causes the

outer pington 111B of the anpoule 111 to be activated, it noves
forward and carries out a m xing stroke HO This m xing stroke serves
for mxing of the NaCl solution with the Betaferon, as described

above (1 garriage? 8 rogbsteagdBt thédsesbmri@ustify JiHIer 108U SinRe thd QdcolBEHSsiink

possible to nonitor the mxing of the Betaferon with the Nad

sol uti @hder 106 is held form-fittingly on the housing 101 via the first adjusting slider 107, the pulling
force of the tension spring 110 (which is fixed to the housing 101) now acts via the roller 109 on the

receptacle 103, causing the same to be pulled back and consequently causing the needle to be pulled

out of the puncture site (Figure 6A, 6B), the retraction stroke H3 is carried out.



Since ,.the free end of the control |ever 105, on the other hand,
slides on the second adjusting slider 107 and rests on it, it cannot
yield'in a downward direction by pivoting at this |location; the
pulling 7 force of the tension spring 110 toward the puncture site
is therefore transferred fromthe carriage 108 via the ram 104 to the
receptacle 103. The receptacle 103 remains in its position, however,
because wd 200§1486i¢ked i n place by the | ocking hook 11

push-button 116. Wen the second push-button 116 is ﬁ§V£%%%ﬂ§f%%,
.this causes the | ocking hook 116A to nove out of engagenent and the

r ecept a8lydolding down thel padishack hantifed 17, anisesis toimedtedo B4m@nsd 1 1 and by pulling
“receptacle 103 to jointly nove toward the puncture site under the
action ot théylkreddiHhesqariagg 1081 alldehengembrs iré philahdiSso(thliSitn @A
3B), the injection stroke H is carried out (Figure 4A, 413.) Once

t he despesitibni (Rigerct82Q8Bilept h i s reached, the control lever 105 is able
to pivot downward (arrow in Figure 4A), since it is no |onger
prevented from doing so by the first adjusting slider 107 because of

i ts recPudegitheppeess slipillingbackireeaiagiidmping bt info 16 sth@RE Bbsition, the
transferred fromthe ram 104 to the receptacle 103, the receptacle

. 103 r enwpthed fack I 4Gstrilossithe fonta ekt HivfitstdpharficdMA4f 40 AkuRiHR Sk 138V Hhile
toward the injection site, i.e. injection of the nmedication takes

- place, thheariingeciOBiviith thé dmgeing-Blerhéit C5U donBheqd novENeS) 18 cl Nt site the
feature 118 that is displaceably nmounted in the carriage 108 reaé%es

- the ranpothebrclot4d i gelden porstiondly et ddfiatisd sV 13006, (it 4B 140 dGes
driving feature 118 is pulled downward and the carriage 108 is thus
uncoupl refdtit¢ orthd dxeridea M08/Qdnpihg Gemat: 158iiso BRI ' rérh"ﬁ%% i njection
is conplete (Fi guregSB) . np Fff, gures, a toot ﬁg%a%d]a%k 1 J,'Sn%ﬁi ch is
nmounted by nmeans of a first adjusting screw 130 in the housing

bet weerilte posidion ofthelsurae 13070cAn®8 chidn@et 0méEs bthD8diaHhE sérbw 150, Lh&&k¥b
di spl aced by the user, is shown in its frontal end position, 'in mhlc%

the retteadisancetbiyvhicisthe alotlied rick 401RXisPlBBd(r8IN ¥ Medbfifabd f0%/@npiliSiement
idle stroke |l a). Once the injection is conplete, the tootheg raék

140 striskes the second adjusting slider 106, the carriage 108
continues to nove jointly with a danping elenent 150 that is
connected to the carriage 108, relative to the toothed rack 140,

t owar d Rigree pafiBishoes tie bdjnsitngaced)l 30 a1tae pesitidathdt ghodudel K @axiilurh Petention
occur, during which the needle remains 1 n the puncture site. The

rel ati vimerdRigneds/IBahweethe bilisting 6érbwd 30 a0ke Jokflion Mtht pldBuAR AR Himum
el ement 150 during the idle stroke HX causes the damping el ement 150

t 0 becoeentopeinnt iBeoveeliinge tWiposiaibhd &R tehAS Bihb H5E Be 4 teﬁ%ﬁ&}%
adjusting slider 106, the idle stroke EX is conp?e%ém%f the F%%%hed

rack 140 is not in its frontal end position it strikes the second

adj ust idnge Heintehanidbhatbeen inatedbagiOintdtthe fartihgBostide, thdBarfllE Sdnl W HeO'
whi ch the danping elenent 150 is effective 1s accordingly .shorter as
wel |, asméewdthe retention tinme (duration of the idle stroke HX).

The injection volume and needie insertion depth can be adjusted as follows:

The first adjusting slider 107 is mounted in the housing 101 so as to be axially displaceable, in the
present example with 2 locking positions (10 and 12 mm, set to 10 mm in the example). These

locking positions are assigned to the puncture stroke H1, since the axial position of the adjusting
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If the retention tinme is set. to the mninmumvalue, the toothed rack

140 strikes the carriage 108 only after conpletion of the idle stroke

Hx and is not displaced relative to the carriage 108 and danpi ng

€l enent 150; the danping elenment 150 has no effect and therefore does

"not influence the retention tine. The carriage 108 now rests agai nst

the second adjusting slider 106. Since the second adjusting slider

106 is fittingly on the housing 101 via the first adjusting

sl i der ?gggm%ﬁgﬂgulling force of the tension spring ESEF%WWW@ is

fixed to the housing 101) now acts via the roller 109 on the

' r ecept abver IG3eteonines the disharcesAivEed thtld GreRohtrd? evBITS 1AEGhpCS BHRGAHE 04 F¥m

. causing the needle to be pulled out of the puncture site (Figure 6A,

6B), ththereepactiloh(FiguroR&). 113 is carried out. By fol ding down the

- pul I -back handl e 117, which is connected to the pull rod 115, and by

pul ling out the pull rod 115, the carriage 108 and all other elenents

are pul Metntodbide thedirsthadjusting stidéri 107 irpOSbdnieO$d o5k G50 1€ KA lly3RblacdMleiiHie

the process of pulling back the carriage/ danping el enent into the

start i nggcprolidiiisting slidkg irt the pleadht xaalplchdith $lotkili@positas {Ir@OtA! 0.5i 5.5 in the

limt-stop surface 130A of the adjusting screw 130. Wiile the

- carri agexaif set tohl .0t hm).da@hese gkiay eoevns 42 AssEaiRd tdtH@mﬁééﬁ&Péﬁ%k@H@%’ il QP
the puncture site the toothed rack 140 is held in position by %e

adj ust i axjal positen df3hk adjuseing §1der 105UeRAMINEABRK itk TRAVESI uft iRt} God & t he
carriage 108/ danping el enent 150, into the selected starting

pasi ti amcodplel Has el @Riagé 168 Figakds5A0R) haPRitkE v Bf ﬁl@ﬂaﬁﬂﬁ@[ﬁﬁﬁéns of
I C e

t he adjusting screw 130, and thereby the di stance by
toothed rack 140 is displaced relative to the carriage 108/ danpi ng

el enentIf a Gi€edidingtion @AM 13 RokyFor dkempld] ibl 5w BObeSBS, ﬂi@ﬁ}é’tgdﬁ:&h%i%ﬁder 107
position that produces the maxinmumretention tinme. Figure 9A/9B shows

the adjmst bedisslaced by 230mitdwdrd thePpasdrirt Gite, tltve B MEHERSed i, T e D
retention tine. Between these two positions the retention tine my be

adj ust dockinyyidsition o5 ki houSRE BOTL SncBRENBENa BUjiR e REERR 16PX SHleRRkK i}l?allagﬁon

the starting position, the carpule can now'be renoved. The I njec

vol une landith €Rdlre atjis@istslios 108RhNseRMo BRI Vel 1?852 A tfogv%.tldg}é\?%ug&?ge site,

first adjusting slider 107 is nounted in the housing 1

axi al | \.efdettlcaCRAERER neédle InbQH {é’%ﬁﬂ{as ﬁ&‘ﬁi%g:t%nll’ﬁﬁé ﬂjegﬁiénoﬁhmeg%gg%i tions

(10 and 12 mMm set to 10 nmin e exanp ese | ocking tions

?Lg 23 ?JJ??\IQ%Q bAudting tRUAREIS oRinfe MW End thnpaSi AR AciBe HELRbn ng%l!l;ttli)eos@tn%gs of

the puncture stroke H1 and injection stroke H2 are independent from each other.

. The second exemplary embodiment shown in Figures 10-17 proceeds from an injection device as
described in the first exemplary embodiment, however, not for use with a carpule but with a
hypodermic syringe, i.e. a mixing stroke does not take place. The basic concept of this exemplary

embodiment js that the injection duration and/or retention time can be set by the patient.

The design and interaction of the components explained in connection with the first exemplary
embodiment are identical in their functions, so that only the additional components will be described

below based on their functions:
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lever,107 determ nes the distance traveled until the control |ever
105 uncoupl es the ram 104 fromthe receptacle 103 (Figure 2A).
Mount €d inside the first adjusting slider 107 in a manner so as to

al so be axially displaceable is the second adjusting slider, in the
present exanple with 4 |ocking positions (1.0; 0.75; 0.5; 0.25; in
the exanple set to 1.0 mm. These | ocking positions are assigned to

t he i nj &a31008n484180ke H2, since the axial position of j | Ng
slider 106 determ nes the distance traveled until thléé#]g%ﬂ%@ﬂaﬁ%
uncoupled fromthe carriage 108 (Figures 5A 5B) and wi thdrawal of the
“needl e Betkipgthglduration of thainfretiod srokerser ti on depth of 12 mm for
exanple, is nowto be set, the first adjusting slider 107 nust be

di splaced by 2 mmtoward the puncture site, relative to the depicted
. state, Voon sramagienof e first gushdutted 202, ti lacking hoals2084. ks oSiofeszaghfent and
second adjusting slider 106 is interlocked in position 1.0 with the
first atpoeceptagle 2303 idesleansy this tressalmeram® ahdthe raosiracldy032o foRtlyMS doward
the puncture sit; i.e. setting a different needle insertion depth has
no i npa@e pereturh sitd yidecthe action of thergension spring 210.i Kieamesdle istafertsd %Fﬂ@ré PEA and
- injection volunme has no inpact on the needle insertion depth; the
set t i ngblBf the hencphuestrakeds simtedloat.HL and i nj ection stroke H2 are

i ndependent fraom each other. The second exenplary enbodi mrent shown in
Figures 10-17 proceeds froman injection device as described in the
first eQmomPiet@nbéthb prendtyre Moske adockingotechamisnu2H , which issubREpdIVia allstted
wi¢th a hypoderm c syringe, i.e. a mxing stroke does not take place.
The basiole igside @ gridemersi 222 exefapdcacinginitedineivn df thetrb@ptatp @tﬁ'ﬁgeir&pssi on
duration and/or retention tinme can be set by the patient. The design
and i ntsering 2230s1s eble tdpiverimp dirandess i ratapedlei203.CORIS Reking heWiahRmi e
first exenplary enbodinent are identical in their functions, so that
only t reppmitdin tadlst edinpmgelides 207 hnld ibthefteie ndBREdde Fony thoeRee® Reddhei
functions: Setting the duration of the injection stroke: Upon

act uat iinsertivh deptb. The sdeepaddr203us fived iR @R, indeR@] poftich MG hORKKIRORAHRNG D71 .
out of engagenent and the receptacle 203 is rel eased; this causes the
ram 204 and the receptacle 203 to jointly nove toward the puncture

si te urdiee thehlssisdtinserionfdepthds teachsd,ae @prolneveR2ds is e @esHdBwhward (arrow
inserted (Figure | A and Il B), the puncture stroke is carried out.
Upon cdmBigetd 19a)aiince ts's po eaperipecvahtedRom doing 6K by he g Q%ﬁétﬁl@‘sﬁ&; pohi ch
is subjected via a slotted hole inside a guide neans 222 to a force
act i ng beeruschef idirecessted appedburfhee receptacle (triggered by a spring
223), is able to pivot into the recess in the receptacle 203. This

| ocki ng mechanismis supported in the first adjusting slider 207 and
i s thelGsheaquernitlydfoperisiemionger cmmdféresdse tiecimdofieed| e i nsertion depth.
The receptacle 203 is fixed in the inserted position via the | ocking
mechani sm 221. Once the desired insertion depth is reached, the

cont r olFigues/BlA showsithe stdté of thoingictiot detivenivhe chagiatunoinieciondngition sddny), ie. a
since it is no longer prevented fromdoing so by the first adjusting
sl i der t@ORdbekadsd endbés dontct shoelsmeaislyprier th end Fele: puGaBRRGUIR WY 2 lifiRERS
is no longer transferred to the ram 204. Figure 11A shows the state
of t he206f efthe ssvontbadjustingslideh206raxi mum i nj ecti on duration setting,
i.e. a toothed rack 241 makes contact sinultaneously with the end of
the puncture stroke with a limt stop 206B of the second adjusting

sl i der Iftbeinjection duration is set to a smaller value, the toothed rack 241 strikes the limit stop 206A at a

later point in time,
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If the injection duration is set t.o a smaller value, the toothed rack
-241 strikes the limt stop 206A at a later point in tine. After the
ram 204 is uncoupled fromthe receptacle 203, the receptacle 203
remains in its position and the ram 204 continues to nove toward the
puncture site. Starting fromthe point in tine at which the toothed
rack 241 strikes the limt stop 206B of the second adjusting slider
206, thevcam®qgaeai Ns stationary relative to the ra gl%l, a
danpi ng el ement 251 and the injection stroke is accg%dln&ﬁeﬂ%%@ﬁed by
t he danpi ng el enent 251. The injection duration is therefore

. dependefiteihe ram A4 id usecupleé framdhgrevdptacte 2B ahelmngpiely 208 eemaiis i2 %8 pbstion
effective, and this distance is adjustable by the patient by neans of
. an adj uand thyrasc2@eoRBdues lpecttoward dfe puhereBile. CSrirtinm fibRkRSp kA€ Bme hh e
injection stroke is carried out. Once the driving feature 218 that is

di spl acwhishyhesophat meld24 Irstriltes the dintii saepe20BB & the 36d8S adiing Slider 265 MeQhime
~the adjusting slider 206 (Figure 12b), the driving feature 218 is

pul | ed vowmsardoznylreldtie wethe 1aaE04208 td SdAGHR dkintat Y5 LR MuThRetidn saBke is

the ram 204, i.e. at this point in time the injection is conplete
(Fi gur eact8idjnglySddwédiy thi@anipiipcdlérheni 28 1. M idjBetioh itaBonli3 Fheldisie HORLAGH
rack 240 is shown in its frontnost position, i.e. the retention tinme

i's set fpon thedistameeialougwhidhcle dabiirgbléddnt 251 ik SREAMDLEL ﬁistd?s@an%@f&tagglgtable
rack 240 strikes the second adjusting slider 206, the carriage

cont i nuisthé Patjeni B hyan§ Y h dbidsting ffevrl 2D IHAGCHRh SFRE incdRMidnehiak bite, 1R
the toothed rack 240 toward the insertion site. The relative novenent
bet weeninfebor! BOkORGaria8 ku240 and danpi ng el enent 250 during the idle
stroke HX causes the danping el enent 250 to take effect. Once the
carriage 208 strikes the second adjusting slider 206, the idle stroke

HX i s cOmpltiet driving featinee218 @t Redhpladebiydifbdred Hohe bdridde208 FAM SRR ramp
position (shorter retention tine) it strikes the second adjusting

sl i der 2D68 cithemdjuatiy sliden 206 (Figuiei10B), 8RUrVAE fhid 213GE pAllAREwIRLA AN BR
danping el enment 250 is effective is accordingly snal?er, and so IS

the r etoatiiaigen0s is@cordifgly Bcoufle@ BbmQRe dain™4) i, HGhis iza&u{ itlﬁiffg‘tg% @é?iom is

val ue, the toothed rack 240 strikes the carriage 208 o
conpl etdoaiplets (Figuge 13b).e stroke HX and is not displaced relative to the
carriage 208 and danpi ng el enent 250, the danping el enment 250 has no
effect and does not influence the retention tine.
Setting the retention time:
In Figure 13B the toothed rack 240 is shown in its frontmost position, ie. the retention time is set
\ for the maximum. Once the injection is complete the toothed rack 240 strikes the second adjusting
slider 206, the carriage 208 continues to jointly move with the damping element 250 relative to the
toothed rack 240 toward the insertion site. The relative movement between the toothed rack 240 and

damping element 250 during the idle stroke HX causes the damping element 250 to take effect.

Once the carriage 208 strikes the second adjusting slider 206, the idle stroke HX is complete.
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"At the end of the idle stroke, the incline of the carriage 208
~strikes a ranp 222A of a guide neans 222 and rel eases the | ocking
mechani sm bet ween the receptacle 203 and adjusting slider 206 (Figure
14A). The carriage 208 now rests agai nst the second adjusting slider
206. Since the second adjusting slider 206 is held formfittingly on
"the housing 201 via the first adjusting slider 207, the tension
spring #dobssaeqb is fixed to the housing 201) now a '
roller 209 on the receptacle 203, causing the sane tg&@?ﬁgﬁi{nf}%? back
-and thus pulls the needl e out of the puncture site (Figure 15A 15B),
t he ret Hatq foethed rack R0 isimof ip its Fontmedt mosition @horten kadémign dioe)it btkikes the second
pul | -back handl e 217 that is connected to the pull rod 215, and
pul | i ngadivgting plidep 2P atradatersoint int tiree et the diglen@ARng mdhichlthe duitphry «MresIe DS (Sis
are pulled back into the starting position (Figures 16A, 16B).
- Duri ng efifRetipe is eecosdingly pukllaragd baskhd leentartimage 208/ danpi ng el ement
250 and ram 204/ danpi ng el enment 251 into the starting position, the
toothed rack 240 strikes the surface 230A of the adjusting screw 230,
_and t heMfthsoelenidon tiakis 38ito dremikissim yedues the frentted 28k 240 btrikésahackintias 208 only
screw 231. Wiile the carriage 208/ danpi ng el enent 250 or ram
- 204/ dangften gorapletinmnf tixcidlestoke HiXiend i3 noodisplavedyeldtive o the Eeeriqne208 tiddasipig
the toothed rack 240 is held in position by the adjusting screw 230
and t hecleroest B&Q theadsikaping dléneenn2lj0iss no gifieot aldodSiot influencelthereteatdate.
_racks 240/ 241 nove relative to the danping el ements 250/251 into the
selected starting position. The position of the limt-stop surfaces
230A/ 23At hapndgdf tetidlegaake therincking obthe tirdagedios strikexp mmpEARA BHER3d medze
di stances by which the toothed racks 240/241 nove relative to the
danpi ng?22laadaieases2bologlsing inschadismdtetizier theyredejrectp 203 awdtadjubtirplities 206 (Figure
16A/ 16B show the adjusting screws 230 and 231 in the position that
producelAhe maxi numretention tine/injection duration. Figures
17A/ 17B show the adjusting screws 230 and 231 in the position that
produces the mninmumretention tine/injection duration. Between these
two poshheicamsge 2fnaverestn pgainst the secotdiadieting slidef 206 Sincd fite sstand ledjubiie
and injection duration (duration of the injection stroke H2) may be
adj ust etider@fe ishebdny-fitiingleprothe bontsing 201 oin thafirkt alfjissig s1idbt 207, i &nsion
mechani sm has been noved back into the starting position, the syringe
211 carsprieg? 19 whisirgy Bixkd to the hohangi2(H3 ndwb eds eix erpblsr20® obod rdepthde 293, S
accordingly possible for the user, so as to adjust the duration of
t he i njcawusingthe samegk de pyllevdacisamdfthasrpullp i apsdiedue ofihe paitndd sifelBigdRi ng
el ement, to adjust the duration of the effect of the danping el enent
wi t hi n 1aAsltSBykke teyraddionpirale Histclreiedswoci at ed t oot hed rack, so that a
pertion of the stroke proceeds undanped, the renmining portion
danped. Alternatively, a danping el enent may be used whose danpi ng
char actirfollingaiownahe pal-batk batdia 17ythdt heconsetedttotht pell eddy2 19 4y pliligg out the
duration of the stroke.

pull rod 215, the carriage 208 and all other elements are pulled back into the starting position

(Figures 16A, 16B).

During the process of pulling back the carriage 208/damping element 250 and ram 204/damping
element 251 into the starting position, the toothed rack 240 strikes the surface 230A of the adjusting
screw 230, and the toothed rack 251 strikes the surface 231A of the adjusting screw 231, While the

carriage 208/damping element 250 or ram 204/damping element 251 continue to move away from
14



Conbi pati ons of such nmeasures for generating a desired process
characteristic (speed profile) of a stroke are possible as well. To
“inpl enent these alternatives for a user-defined adjustnent of the
_speed/duration of a stroke, for instance of the injection stroke, a
rotation danping el enent of a comrercially avail able type may be used
-in the described exenplary enbodi ments. Advantageously, a rotation

danpi ngwal fgeksgey be used, such as the one describgd in DE 20 2006
017 578.3 U. Wth the latter, it is possible to setg‘g”%%%g?a@"ﬁ%pi ng,

_permitting an even nore flexible adaptation of the progression

prof i | ethgfpuacteiersivkthe tavtliddeadki2dd s Hdlih pbRii HyaRRA Stifg scewr! SR and kife thétBed
-desired variation of the duration of the respective stroke is already
at t ai nabick by e atljustimrcresit 2310i.¢. @RIV ridkb 3407281 o 3ARERTo %%B?ﬁg by
“a rotation danmping el ement according to DE 20 2006 017 578.3 , the
adj ust nelament$ 250425 ldatoaks Rleerdd baginBpekifichck by nmeans of its associ at ed
adj usting screw nay be dispensed wth, if appropriate, and the sane
may then remain in the position in which it permts the maxi num

st r oke e position of e diuritesoplGirfared 230/ D0 HEBhENETTY REhs BIHRO S IRMAL Scrdls
~a danping elenment in which the coupling of the toothed rack, asthe

st r oke- 2R 23 niThe riytanas by bivh, the ©otBEEAERYR40/08 Binb 4 reRBIDIONEE Bl@TR idnSonts
is effected by nmeans of a planetary gear that is designed, by reans

- of a | oZIVa3q ieddiuseadble byathe patichl)/ OF f switch for the rotation danpi ng

el ement. The conponents are supported and/or held in a housing
311,411. The first exenplary enbodi nent shown in Figures 18A-18F is

desi gneldigarss 1@V Ghshow thbedjasting kerewgE@rand@il Anke pdRioRHARSLAEs @ kiakShum
302 of a planetary gear 300 are supported freely rotating on the
shaft 3@@ntidthimainfecjeadurd®n. i s rigidly press-fitted to the shaft 303
and thus acts as a drive for the rotation danping el enent 304
connected to the shaft 303.
Figures 17A/17B show the adjusting screws 230 and 231 in the position that produces the minimum
retention time/injection duration. Between these two positions, the retention time (duration of the
idle stroke HX) and injection duration (duration of the injection stroke H2) may be adjusted

continuously, independently from each other.

After the mechanism has been moved back into the starting position, the syringe 211 can now be

removed.

In the described exemplary embodiments it is accordingly possible for the user, so as to adjust the
duration of the injection stroke by means of an appropriate design of the damping element, to adjust
the duration of the effect of the damping element within a stroke by displacing the associated

toothed rack, so that a portion of the stroke proceeds undamped, the remaining portion damped.

Alternatively, a damping element may be used whose damping characteristics can be adjusted by the

user to thereby vary the duration of the stroke.
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The planetary carrier 302 is rigidly connected via three axes 309 to
the three planet gears 310. They rotate about the sun gear 305 via a
‘toot hing. The annulus gear 301 is driven via the toothed rack 306. A
bl ocking slide 307 is able to prevent the planetary cattier 302 from
turning by engaging into its toothing. Depending on the position of
the bl ocking slide 307, the respective gears are operated in the

fol | ow 13- 1he planetary carrier 302 is not bl ocked ures
A18C,E):mgﬁgmﬁﬁégﬁing slide 307 is not blocking the pFPGHER280%0 gﬂ% rier
302. The annul us gear 301 rotates, causing the planet gears 310 to
rotate Sbubinatibes of suchgeasurdor g@&aﬁ@a'd@ﬁémbd:eagc@meehaw (e roh Zofa
_planetary carrier 302. The sun gear 305, accordingly, is not g
and t hestrakeatd masiblampivelg el ement 304 is therefore not driven. ThIS
means that an idle novenent takes place, i.e. the stroke of the
injection device that is coupled to the toothed rack 306 proceeds

undanpedo whplbmemtihese altestion; fondudehsfRboEdustfer: BEthe Bﬁeﬂﬁ%ﬂ&f@%@mﬁé fﬁor
~time. - The planetary carrier 302 is blocked (Figures 18A B, D F):

bl ocki nipstghdiede ti3(Zjcctivmageise, b Ritgtidhiemping BRIBANGLF Q%Bﬁﬂn%fclaﬁggvml-g type may be
-annul us gear 301 rotates because of the |inear novenent  of

t oot hedused okth8 déscrifiddeexamplatylsnt@aiden01 drives the planet gears 310.
" Since the planetary carrier 302 is fixed in its position, the
_individual planet gears 310 cannot rotate about the sun gear 305. The

pl anet 4danegenBlyag miatishidghying elementiig 1w QR 2308 oncHdd& el REDS %’éoos
i connected via the shaft 303 to the rotation danping el enent

t he san®7i558BdingWith hedatter, This BossTbRa Setlalbalic AarfiAng ipBichikiak %e&h%%e flexitie
i.e. the stroke of the injection device that is coupled to

t oot he chdrptetior3ifBhqxrogresiin prifileof LHEE D BORBRIRNEEqAreBRIEE, Sidf at i on.
If two rotation danping elements with different danplng val ues t hat

are placed in series are operated in this manner, a plurality of

conbi ndf thedesirederapammiolf e durafipn dheredfechiRatok®is lﬁh’é)ﬁ? afitindbld HE Beladjusting
depressed idl e novenent, no stroke danping, 2) only one bl ocking

sl i de isngdefteskasi da&pﬂ@@h}&ﬂdﬂﬁ%y&&&@@dﬁdaﬁ@ufg@le%eh%c&ﬁﬂ@'t@ﬁEQb90@@617
i s danpi ng, stroke danping based on the sel ected rotation danping

el ement578.33]1, etadjusinenkofthe Sbociasl BsBedtasl R5EEEs aﬁtmwala'ééataafuké}& screw
danpi ng el ements are danpi ng, maxi num danpi'ng of the strok

may be dispensed with, if appropriate, and the same may then remain in the position in which it

permits the maximum stroke duration.

Figures 18 and 19 show two exemplary embodiments of a damping element in which the coupling
of the toothed rack, as the stroke-determining component, to one/two rotation damping element(s) is
effected by means of a planetary gear that is designed, by means of a locking element, as an On/Off

switch for the rotation damping element. The components are supported and/or held in a housing

311,411.

The first exemplary embodiment shown in Figures 18A-18F is designed as follows:
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The sgcond exanpl e shown in Figures 19A-19H expands upon the first
exanple and is designed as follows: Two shafts 403A and 403B are
-provided. The first shaft 403A serves as a drive for the first
rotation danping el enent 404A. Rigidly disposed on, e.g. pressed onto
the first shaft 403A is a first blocking disk 408A. The annul us gear
401 rotates freely on the first shaft 403A. Additionally, the sun

gear 405a soo8ng@s@l y connected to the first shaft 403 ive 1 s
-effected via the toothed rack 406, which drives the gﬁ%%?%ggdé“e% 401.

The second shaft 403B serves as a drive for the second rotation
danpi ng Tap amwins s4048]1 afl the playetdiyspoize30200f atphactagcrad haf supfhRB feslya
second bl ocki ng di sk 40813. The second bl ocki ng di sk 408B serves as

t he pl afdetmgyondhe shiall 303.sThecsan b 305 iseizidly protiiteaas te 4845 F3QnE ORDESGE £,
freely rotating via the three axes 409. The planet gears 410 are
driven viive fohtheaotatidnuinnpiay eletikht 20%ctotfidersd td the ska@saCt i ve gears in
“dependence upon the position of the blocking slides 407A, 407B of the
bl ocki n& device. WD 2008/ 148518PCT/ EP2008/ 004412 The fol | owi ng '
f unct i ohbe Plpestaryigarier ¥atiedgidly chhwecteil viatthrbé Dk BoMtodhetired QRnétsekth 9k erhey
(Figure 19C): The bl ocking device blocks, via its first bl ocking

sl i de 40Tat¢ ahdubthe stragdanB0sofia & bveting, Sthe hittisigagr 381 skdrfeB Naamttobth&l kY
“the rotation of the first shaft 403A. The annul us gear 401 rot ates,

~due to ¥0e A blodeing stisle 0% istabifto pheerit datpeearatlkict 862 fr&ﬁ@urﬂ&h%?%néagﬁg into
pl anet gears 410. Since the first shaft 403A cannot rotate, The sun

gear 408s fogthirigx Supémdirigt o thopdsitionns thEbcRh@ BRfe 308 ahSredltifARal RRIBEAA
nove about the sun gear 405, thereby driving the planetary

carri erihskchilowhkoaaklesig di sk 408B. Since the sane is connected via
the second shaft 403B to the second rotation danpi ng el enent 404B,

the second rotation danping el enent 404B is being driven. A danping

t her ef orEretpldoennpiaane 302 & Hohblosled gRigureol s EPn danpi ng el ement 404B.
(The second bl ocki ng disk 408B rotates without effect.) - The second
bl ocki n_ﬂ1 di sk _408B i s bl ocked (Figures 19B, D, E):

e blocking slide 307 is not blocking the planetary carrier 302. The annulus gear 301 rotates,
causing the planet gears 310 to rotate about the sun gear 305, thereby effecting a rotation of the
planetary carrier 302. The sun gear 305, accordingly, is not moving and the rotation damping
element 304 is therefore not driven. This means that an idle movement takes place, i.e. the stroke of
the injection device that is coupled to the toothed rack 306 proceeds undamped with maximum

speed and therefore in the shortest amount of time.
- The planetary carrier 302 is blocked (Figures 18A,B,D,F):

The blocking slide 307 engages into the planetary carrier 302. The annulus gear 301 rotates because
of the linear movement of the toothed rack 306. The annulus gear 301 drives the planet gears 310.
Since the planetary carrier 302 is fixed in its position, the individual planet gears 310 cannot rotate
about the sun gear 305. The planet gears 310 accordingly drive the sun gear 305. Since the same is

connected via the shaft 303 to the rotation damping element 304, the same is being driven. This
17



The bl ocki ng device blocks, via its second bl ocki.ng slide 407B, the
rotation of the second bl ocking di sk 408B and accordingly the
_rotation of the second shaft 403B. The annul us wheel 401 rotates due
to the linear novenent of the toothed rack 406 and drives the pl anet
-gears 410. Since the planet carrier (= second bl ocking disk 408B) is
fixed in its position, the planet gears 410 cannot nove about the sun
" gear 40%o 2bo$14p41@net gears 410 accordingly drive the z?HBli 5.
~Since the sane is connected via the first shaft 403AP 0 %@%f“?@t
rotation dangi ng el ement 404A, the sane is being driven. A danping of
- the st r okansghat e dainpigk yakespless, ¥. destrokeofitheinfetticitdeviot tiad 1 Boupdednb 0@ toothed
el ement 404A. (The first blocking disk 408A rotates without effect.)
The contack 36§ proceede atiayedhcadisheed/diega tongerdaratiol 18 Wit h t he
~designations "toothed rack 306,406 / planetary gear set 300,400 /
rotation danpi ng el enent 304, 404A, 404B" nmay be used in the two
~exenpl afywe nsesibndampingslements withj differens darping esluchalvit ategihckdinfsegesres 1
through 16 in lieu of the conponent with the designations "toothed
" rack l4opepated p4liis magizans plgrabity effeortbidBidnP&e p&sible: t hat is shown t here.
~ By connecting the bl ocking slides to actuation nmeans outside the
housing in a suitable manner, a danping el enent can be activated or
- sel ected by DRlengekthe tweblaekingxlidesis depresspl -, idainivement snosdtrokedamping,
injection stroke. The patient is thereby given an added adjusting
option for iQ@nlyiceklockingdidegndapepstcde— pnlyghemsicinedroafiod @&mpdig dléigent is
strokes of "his" injection device. WO 2008/148518 Reference Nunerals
housi ng101, ampings stokp darhpibgbasedidDtbe 2A&-tddootatigdangingldldfens 02A
receptacl e103, 203

3) both blocking slides are depressed — both rotation damping elements are damping,

maximum damping of the stroke.

The second example shown in Figures 19A-19H expands upon the first example and is designed as

follows:

Two shafts 403A and 403B are provided. The first shaft 403A serves as a drive for the first rotation
damping element 404A. Rigidly disposed on, e.g. pressed onto the first shaft 403A. is a first
blocking disk 408A. The annulus gear 401 rotates freely on the first shaft 403A, Additionally, the
sun gear 4035 is rigidly connected to the first shaft 403A. The drive is effected via the toothed rack

406, which drives the annulus gear 401.

The second shaft 403B serves as a drive for the second rotation damping element 404B. Rigidly
disposed on the second shaft 403B is a second blocking disk 408B. The second blocking disk 408B
serves as the planetary carrier, since the three planet gears 410 are connected freely rotating via the
three axes 409. The planet gears 410 are driven via the annulus gear 401 and drive the respective

gears in dependence upon the position of the blocking slides 407A,407B of the blocking device.
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The following functions are thus created:
- The first blocking disk 408 is blocked (Figure 19C):

The blocking device blocks, via its first blocking slide 407A, the rotation of the first blocking disk
408A and thereby the rotation of the first shaft 403A. The annulus gear 401 rotates, due to the linear

movement of the toothed rack 406, and drives the planet gears 410

Since the first shaft 403A cannot rotate, the sun gear 405 is fixed in its position. The planet gears
410 can therefore move about the sun gear 405, thereby driving the planetary carrier/second
blocking disk 408B. Since the same is connected via the second shaft 403B to the second rotation
damping element 404B, the second rotation- damping element 404B is being driven. A damping
therefore takes place via the second rotation damping element 404B. (The second blocking disk

408B rotates without effect.)
- The second blocking disk 408B is blocked (Figures 19B,D,E):

The blocking device blocks, via its second blocking slide 4078, the rotation of the second blocking
disk 408B and accordingly the rotation of the second shaft 403B, The annulus wheel 401 rotates
due to the linear movement of the toothed rack 406 and drives the planet gears 410. Since the planet
carrier (= second blocking disk 408B}) is fixed in its position, the planet gears 410 cannot move
about the sun gear 405. The planet gears 410 accordingly drive the sun gear 405. Since the same is
connected via the first shaft 403A to the first rotation damping element 404A, the same is being
driven. A damping of the stroke accordingly takes place via the first rotation damping element

404A. (The first blocking disk 408A rotates without effect.)
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The components described under Figures 17 and 18 with the designations “toothed rack 306,406 /
planetary gear set 300,400 / rotation damping element 304,404 A,404B” may be used in the two
exemplary embodiments of the injection device depicted in Figures 1 through 16 in Iien of the
component with the designations “toothed rack 140,240,241 / damping element 150,250,251 that is

shown there.

By connecting the blocking slides to actuation means outside the housing in a suitable manner, a
damping element can be activated or selected by the user, so as to, for example, achieve a slower

injection stroke.

The patient is thereby given an added adjusting option for individually designing the progression

profiles of the strokes of “his” injection device.
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ramp222A spring223 first adjusting screwl30, 230 second adjusting
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Reference Numerals
housing 101,201
first push-button 102,202
locking hook 102A,202A,
receptacle 103,203
ram 104,204

( control lever 105,205
first adjusting slider 107,207
second adjusting slider 106,206
ramp 106A,206A
limit stop 206B
carriage 108,208
roller 109,209
spring 110,210

B carpule 111

. ;yringe 211
hypodermic cannula 112,212
traction cable 114,214
pull rod 115,215
second push-button 116
locking hook 116A

pull-back handle 117,217
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planetary carrier302,402 shaft303, 403A, 403B rotati on danping.
el ement 304, 404A, 404B sun gear 305, 405 t oot hed rack306, 406 bl ocki ng
sl i de307, 407A, 407B WD 2008/ 148518 PCT/ EP2008/ 004412 bl ocki ng di scs

- 408A, 408B axes

WO 2008/148518 PCT/EP2008/004412
driving feature 118,218
driving spring 119,219
pull-back spring 120,220
blocking mechanism for receptacle 221
guide means for blocking mechanism 222
ramp 222A
spring 223
( first adjusting screw 130,230
second adjusting screw 231
first limit-stop surface 130A,230A

second limit-stop surface 231A

first toothed rack 140,240
second toothed rack 241
first damping element 150,250

second damping element 251

{ planetary gear 300,400
annulus gear 301,401
planetary carrier 302,402
shaft 303,403A,403B

rotation damping element  304,404A,404B

sun gear 305,405
toothed rack 306,406
blocking slide 307,407A,407B
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309, 409 pl anetary gears 310,410 housing 311,411 WO %
2008/ 148518PCT/ EP2008/ 004412 What is clainmed is: 1. An injectio
~devi ce" for accommbdati on and activation of a carpule (111) or
hypoderm c syringe (211) with an injection needle, and incorporating
conponents whose rel ative novenent effects the sequence of injection
~of the active substance, for which purpose a receptacle (103, 203),

i nt o whivadnzgofigssgi@r pul e/ syringe (111, 211) is inserta j i ch
it is fixable, is supported inside a housing (101, 23%?Fﬁﬁﬂﬂh§%¥g
receptacl e (103, 203) is displaceable by nmeans of a carriage (108,

1 208), ahleckipgdisesd .in the rd@®pdefd e (103, 203) in a manner so as to

. be displaceable is a ram (104, 204), which actuates the piston(s)
(111A, 139B; 211) of the caBdd syringe, and wherein a traction cable
(114, 214) is provided for carrying out the puncture stroke,

i nj ecti plangtarygkas and a r ef BHB4ldon stroke, which is deflected by neans
“of aroller (109, 209) that is nounted on the carriage (108), one end
_of whi choustngconnected to tBH,4laceptacle (103, 203) and the other end
of which is connected to a tension spring (110, 210), the latter

- bei ng supported on the housing (101, 201), wherein automatically
and/ or manual |y activated devi ces between the housing (101, 201),
"receptacle (103, 203), ram (104, 204) and carriage (108, 208) control
. their alternating coupling to the traction cable (114, 214) and

t hereby the progression of puncture stroke, injection stroke and

- retraction stroke, characterized in that the devices include at |east
one nmeans being adjustable in its position for adjustment of the
progression profile of at |east one of the strokes by the user. 2. An
i njection device according to claim1, wherein the traction cable
(114, 214) pulls the receptacle (103,203) wth the carpul e/syringe
and pulls the injection needle out of the puncture site via the
carriage (108,208) and roller (109,209) during the retraction stroke
followi ng the injection stroke, characterized in that the duration of
a novenent-free state of the carpul e/syringe between the injection
stroke and retraction stroke (idle stroke BX), during
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‘which,the injection needle remains in the insertion site, is «

adj ustabl e at the housing (101,201) by neans of at |east one first
neans.* 3. An injection device according to claim11, wherein devices
are provided for coupling the ram (104, 204) to the receptacle (103,
+203), which couple the ram (104, 204) to the receptacle (103, 203)

for carrying out the puncture stroke and uncouple it for carrying out
t he i nj & 2008148¢180ke, characterized in that the duragj t he

. begi nning and end of the novenent of the ram (104, 2%%; |2qu5®8%0|\?€4%1
receptacle (103, 203) and thereby the duration of the injections
~stroke (H2) is adjustable by neanWhaffis eitimeddst one second neans. 4.

An injection device according to claim2 or 3, characterized in that
"the first and/or second neans includes a displaceably supported

. t oot hed!r ABliigction dovies fprageomgrodatieniand extivatine of e earpele tid porhypgddrmicodysihgs
2 or 3, characterized in that the first and/or second neans includes

- at | east o#élEitpimigicetiamenadle, (a8 ycofporating jompvaents whae relaiva Movehemertads
associ ated toot hed rack (140, 240,241). 6. An injection device

accor di ng the seuenasof jestion 6f the frtivaatbstanceefbr ihich patpodeerechiptaalei( D08, 263), into
~the effect of the danping elenent (150, 250,251) is adjustable at the
housi ng vi whigh ferceipole/spiingel{t] 158 51) ds inserelbls tuidievhichlidis HR)b1BMs fppOEedAhiside
positioners (130,230,231) that effect the displacenent of the

associ at eds hayeing €01y 2B, apd 441d 26Ept2elcl (100D QispMeeabld Yy BREAS df AR Brriade (108,
An injection device according to claim®6, characterized in that the
danpi ng el 208pahd haented thathpiengptateal 08;203)iif b nfaniddad ad t6 b_@disgﬁ&ea@lh% #Mam
the housing. 8. An injection device according to claimb,

char act er i (264 204), whizh attheeChePisRE(sP{1S RN 1B;21 &) drohedlalRl/SRAAR BH wherein a
el ement (304, 404A, 404B) having a gear wheel on its shaft thaf is

act ed uponrdotioracableqll e d14)as HrobillddfoR 6@:}2&%}&\{ th purkdturk ShdXe! inRBEAENY Ik and a
according to claim8, characterized in that tﬁere i s disposed between

a rotati Onrewtaeph stepke) ATEINEs dafiébiddiby nheafd dFadol@ 092208 flat ARESARE t%H‘tﬁhelo-
a e

An injection device according to ¢claim9, characterized in th

gear mechanirbige (1981 oft EHAN WhEhIESnnéAADD heWBR5GIS !E'I‘b39§13?r%r(é”rﬂ§ ))ﬁhialsend of

rigidly connected to the shaft (303) of the rotation i ng el enen

(304), WhogfcHB BotneSe MRA tefsiilbring¥1i16/2 105 ﬂ{eﬁ&é} Mehtﬁég don %JEI?‘IH%

shaft (303) and in which planet gears revolve, Interneshes wt

t oot hed rq¢i, ZQQQWMQ%%WBMH&?I?HW&%%% z(c?lgﬁédv\ﬁlep'%E&&t&ée%%é@gd’ug&giﬁﬁ,

on the shaft (303), can be put”into engadgemnent a user-activa

bl ocki [ , i t ' f_1.h
ol anot ar'y OBt e M SO0 S i (0, AATEaRAET Be 0B PP AP Bl

' ng
10, char aghgfiing @k '&a&tmtcaﬁmglﬁt lgfﬁ E&H’th%@@mﬁ#e?%”&fﬁ

04A, 404B)
are held on'shafts (403A, 403 are 0sed conce r‘#‘ggﬁr %o

edch ot hefy; 7y &St f s rigidly.connected to a
first bl oc?lgfar%ﬁﬁélﬁésl{% f’%ggeé'fﬁﬁ’ﬁf’g‘nsé‘%?%lc Edablt e s iipes AR kS oh8 s
gear (40 1)’“*?@'&% adiusiatde Indsaesitiohifer ddjusthens hftht pfobBSéibn prdfae ef a1 1édee
second sh@hgoftﬁggﬁgk&%yqﬂ @l y connected to the planetary carrier
that is designed so as”to tormthe second bl ocki ng disk (408B), and

Lhat 8 2S8Rl Sl Mkt SHERL BB CLRRL] 104 Bl e

rotation of ‘one of the two ocki ng discs (

receptacle (103,203) with the carpule/syringe and pulls the injection needle out of the puncture
site via the carriage (108,208) and roller (109,209) during the retraction stroke following the

| injection stroke, characterized in that the duration of a movement-free state of the
carpule/syringe between the injection stroke and retraction stroke (idle stroke HX), during
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12. An injection device according to claim1, characterized in’'that -
when a carpule (111) is used, the puncture stroke is preceded by a
m Xi ng- stroke. 26 :

WO 2008/148518 PCT/EP2008/004412

which the injection needle remains in the insertion site, is adjustable at the housing (101,201) by

means of at least one first means.

3. Aninjection device according to claim 1, wherein devices are provided for coupling the ram
(104, 204) to the receptacle (103, 203), which couple the ram (104, 204) to the receptacle (103,
203) for carrying out the puncture stroke and uncouple it for carrying out the injection stroke,
characterized in that the duration between the beginning and end of the movement of the ram
( (104, 204) in the receptacle (103, 203) and thereby the duration of the injections stroke (H2) is

adjustable by means of at least one second means.

4. An injection device according to claim 2 or 3, characterized in that the first and/or second means

includes a displaceably supported toothed rack (140,240,241).

5. An injection device according to claim 2 or 3, characterized in that the first and/or second means
includes at least one damping element (150,250,251) that is actuatable from an associated

toothed rack (140,240,241).

6. An injection device according to claims 4 and 5, characterized in that the duration of the effect of
the damping element (150,250,251) is adjustable at the housing via a portion of the associated
stroke (HX,H2) by means of positioners (130,230,231) that effect the displacement of the

associated toothed rack (140,240,241) between two end positions.

7. An injection device according to claim 6, characterized in that the damping element has a

damping characteristic that is adjustable at the housing.
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8. An injection device according to claim 5, characterized in that the damping element is a rotation

damping element (304,404A,404B) having a gear wheel on its shaft that is acted upon by a

toothed rack (140,240,241).

9. An injection device according to claim 8, characterized in that there is disposed between a

10.

11.

12.

rotation damping element and its toothed rack a gear mechanism.

An injection device according to claim 9, characterized in that the gear mechanism is a
planetary gear (300), whose sun gear (305) is rigidly connected to the shaft (303) of the rotation
damping element (304), whose annulus gear (301), which is freely rotatable on the shaft (303)
and in which planet gears revolve, intermeshes with the toothed rack, and whose planetary
carrier (302), which freely rotates on the shaft (303), can be put into engagement with a user-
activated blocking slide (307), wherein the same prevents the rotation of the planetary carrier

(302).

An injection device according to claim 10, characterized in that two rotation damping elements
(404A,404B) are held on shafts (403A,403B) that are disposed concentrically to each other,
wherein the first shaft (403A) is rigidly connected to a first blocking disk (408A) and 1;0 the sun
gear (405), and the annulus gear (401) freely rotates about this first shaft (403A), wherein the
second shaft (403B) is rigidly connected to the planetary carrier that is designed so as to form
the second blocking disk (408B), and that a user-adjustable blocking element can altematively

block the rotation of one of the two blocking discs (408A,408B).

An injection device according to claim 1, characterized in that when a carpule (11 1) is used, the

puncture stroke is preceded by a mixing stroke.
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