WD 2008/ 148518 PCT/ &P2008/ 004412 | njection Device Technical Background For
the treatnent of a nmultitude of illnesses, which are now w despread, such as
di abetes, patients nmust inject thenselves independently with the needed
anount of an active substancel nedi canent, using a hypoderm c syringe or a
carpule. To nake this safer and easier, a multitude of injection devices
are known that incorporate a |largely automati c sequence of insertion of the
needl ayoi2efisadssison of the active substance and wi t hdr analPCw/EPROS/00MAeZ| €.
Prior For the use of disposable hypoderm c.syringes, a nunber of devices
for automatic injection of the active substance that is contained in the
syringe are known; docunent WD 2007/ 033638, for instance, which forns the
prior art, discloses an injection device which, while sinple to operate,
permts a fully automatic sequence, of, the above-descri bed processes, using a
t wo- chamber anpoul e whereby a séﬁ@@#@B!BWiﬁixing, needl e-i nsertion and
injection is nade possible. Disclosure of the Invention It is the object of
the invention to inprove an injection device in such a way that the handling
confort .and safety for the patient is inproved, while providing for a sinple
mecha I und The i nventive i njection device neets this object with
the characteristics of claiml. WO 2008/ 148518 PCf/ EP2008/ 004412 It is the
underlying idea of the invention that the previously seam ess progression of
t he sFonthe treatiment ofa mulgitude of illriesses,uwhich are now wislespread; suchsasdisbetes, patiegtsr
predefined, but the user is instead enabled to individually design the

dur at trst infect themselves kitlepariéntl avithahe héeded paouht@f ah hetiveesubstahicemedisanéaitat ed

using a hypodermic syringe or a carpule. To make this safer and easier, a multitude of injection
devices are known that incorporate a largely automatic sequence of insertion of the needle, injection

of the active substance and withdrawal of the needle.

Prior Art

For the use of disposable hypodermic syringes, a number of devices for automatic injection of the
active sxabstance 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

It 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.



‘process, such as e.g. the injection), as well as the transition of

I ndi vi dual strokes (and thereby in particular pauses in the sequence of the

_ novenents.) Preferred enbodinents relate to the design of the conponent
parts for adjusting the retention tine and injection duration. Brief

Description of the Drawing Two preferred exenplary enbodi nents of the
i nj ect i WP ZAMIRSL8 i | | now be explained with the aid of PCHERNOREWIIL v which
Figure I A shows a side view of a first exenplary enbodi nent of the injection

he i nj bt heRviHg et i en R TRt The ol BT stpBe R ey o4 88 stk it
pl ane, Figure 2A shows a side view of the injection device in the process of
carryi rigii¥dstrokeduration ig each ¢asp és now gﬁl@gm@mdebtg@& yspif ingiead pnabled to

corresponding to Figure 2A, Figure 3A shows a side view of the injection
devi ce iodividugllyt desigothe dumations of thi etroker(and; hen@Rthetspeed of the cespentive assoeiated
according to Figure 3A, Figure 4A shows a side view of the injection.device

duri ng précess, ShchGsieq) tlibtihjékﬁon]?, &3 Wl & thBtrahyitién 6F individuasttokes RMdIRErEBERONI Ng
to Figure 4A, 2 WD 20081148518 PC / EP2008/ 004412 Fi gure 5A shows a side view

of a fiﬁﬁicu%ﬁ%k%%h@%@ﬁé%h@&o%}ﬁed@ ection device during the idle

stroke,

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 exemplary embodiment 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 2A,

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

Figure 3B shows a sectional view according 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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Figure 5B shows a sectional view corresponding to Figure 5A, Figure 6A shows
a side view of a first exenplary enbodi nent of the injection device during

wi t hdrawal of the needle, and Figure 6B shows a sectional view correspondi ng
to Figure 6A, Figure 7A shows a side view of the first exenplary enbodi nent
of the injection device after conpleted w thdrawal of the needle, Figure 7B
shows awee009/148528 Vi ew corresponding to Figure 7A, Fi oPCHEBROMIGIER a Side
view of a first exenplary enbodi nent of the injection device during
resetting of the nechanics (maximumretention tine), Figure 8B shows a

sect i onBiguriSéw coshowspoidt viewof a ifirsg exemplary embpdiment/of sheingection denice dutingf  a
first exenplary enbodi nent of the injection device during resetting of the
mechani cs (m ni mughelidiee@ékepn tinme), Figure 9B shows a sectional view
corresponding to Figure 9A, Figure |1 OA shows a side view of a second

exenpl ’ig,ﬁgrgbodi ”%@Ws%fse&ﬁkﬁxaiwe@%h@ﬁ?ﬂﬂm' ‘ri]@f#éw”t he housi ng cover

renove gure 1 shows a section rou I nj ection device of Figure |

i ew ofPBIE 8Aond SRunsHE Meksba R Arenr RSt e nineBot dEYFr furithic
puncture stroke, Figure 11B sho a sectional view corresponding to Figure
11 A, 3 WD 20081 wa E‘?\Q&P@ngz

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 Figure 8A:

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

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 I0B  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 1B shows a sectional view corresponding to Figure 11A,



Figure 12A shows a side view of a second exenplary enbodi nent of the
injection device during the injection stroke, Figure 12B shows a secti onal
vi ew corresponding to Figure |12A, Figure 13A shows a side view of a second
exenpl ary enbodi nent of the injection device during the idle stroke, Figure
" 13B shows a sectional view corresponding to Figure 13A, Figure 14A shows a
side view of the second exenpl ary enbodi nent of the injection device during
wi t hdr aWe) 2008148518 needl e, Figure 14B shows a secti onal PCTER2e08/0043poNndi ng to
Fi gure 14A, Figure 15A shows a side view of the second exenpl ary enbodi nment
of the injection device after conpleted withdrawal of the needle, Figure
15B shobigues 124ct i shaws asidowienrofasseeond exgmplary pmbedimenhof the injectionalavich dusing
side view of the second exenplary enbodi rent of the injection device during
resetting of the thednjeotionsitokefi on time nechanics, Figure 16B shows a
sectional view corresponding to Figure 16A, Figure 17A shows a side view of
during resetting of

the seckipgrea2B P! shdwsedeedbna mevpéoriéaﬁoddmge&txiig&edm ce
the mninmumretention tine nmechanics,

corres ' to R : ' ey ks ' . a2 fiyst .
exenpl gﬁ gwgggédi n@r\%fs’éggﬁ‘%ﬁdéﬁ' §e§° gea?3 &%ﬁ?ﬁe@bé&rxgﬁgﬁﬁéﬁ’e ﬁ@\%“%‘P&é’@FEﬂBﬂ?&
Figure 1 SB shows ,a vi ew corresponding to Figure 18A, Figure 18C

shows a secti onal

Figure 13B  shows a sectional view corresponding to Figure 13A,

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 14A,

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

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

Figure 16A  shows a 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 I7TA  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 18A,

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

Figure 17B shows a sectional view

.5ectional
, i'@@/shf’g‘?'he pl anetary gear without planetary carrier



4 WD 20081148518 PCT1EP20081004412 Figure 18D shows a perspective view
corresponding to Figure 18A with bl ocked planetary «carrier, Figure 18E
shows a perspective view corresponding to Figure 18C w thout planetary
carrier, Figure 18F shows a view corresponding to Figure 18D with bl ocked
pl anetary carrier, Figure 19A shows a side view of a second exenplary

enbodi m&0 2008/148511 anet ary gear with two rotation danppCyEpkoesmesssz Fi gure
19B shows a side view and a perspective view according to Figure 19A with a
| ocked first blocking disk, Figure 19C shows a side view and a perspective
vi ew coFiguespl$Rdi nghaws dpeyspectitdrew coiresponting ite Higuee A withdhlédked pltinetary Fi gur e
19D shows a perspective view corresponding to Figure 19B with a | ocked first
bl ocking disk, Figieg 19E a perspective view corresponding to Figure 19D
wi t hout planetary carrier/second blocking disk, Figure 19F shows a section

ol ane. ATRESTEE, o Povpgfpirpertiyigh Mk bng I PR 14C ShdEHARbey Slif | e
ot ve BEREISRCe, SRR e ERpBIoRAin BB THLL L BIPERa PIBBO B 1 s type
oo EigIe 19 s ehoiga Sidq Gew of aisesonhsxgmplaiy cribodiment of a planetary gear with Wwo
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 Fighre 19B with a
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 111A, 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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‘the first, inner chanber 111 C, which faces the cannula 112, powdered
Betaferon, for exanple, is filled, and into the second, outer chanber 111

. D, a Nad solutionis filled. 5 WD 20081148518 PCT/ EP20081004412 |If a ram
104 is now pressed agai nst the outer piston 111 B, the inner piston 1 | 1 A
s init] |.gpl aced as well, as the NaC solution r i cal |

transfe %oﬁtg“?%?ce of the ramonto the inner piston Mﬁi&“%‘ﬂ%on as the
i nner piston | 11 A has passed an overflow channel 111 Ein the formof a
groove | ' ( - f , to a

3 anda: etz YO et afinibebudhinofty) I e HRREb Bl oA RS 1.7 €
into th |nnr ch nbe C.and th t aferon After the m xing
processgsﬁlﬂ &t 35 °&I%éhsql‘étll‘€‘shyﬂxa&'i'€myaﬁr¥§¥]“fm§ of M&?‘BRQ)“B% to
the conti nued m)verrent of the ram 104. Figure I A shovvs a top view, Figure
| B shovpistanddbAi daseonasdhe inner nletogtlalmulmgpmed an overfiowchennel h] K& ini the farevofe.
Al'l the conponents are situated inside a housing 101 conposed of two

t ub- shapgdohelike conebrtity intheoutepwalbbfthe anmpouleltl $, ibcemétod stairistiit aid the NaCl
injection device so as to be displaceable parallel to the Iongitudinal axis

of the JpREnTowsBrof o»@'&ﬁmﬁx&ﬁl ATSitd the ﬁﬁﬁhcl%’it?e& 12pChald v w@ the

two- chanber anpoule T1 | is held in a receptacle 103. ram 104, to t

ook 105 ore A ik sﬁﬁf@g%f%tp#ﬁﬁ%aéﬁ?m%e%%ﬂer WeSbaiReturd el

hel d on,a | ocking hook | |6A of a spring-actuated second push button 116.
Acting '8 ﬁc‘?’?@“%g’@ﬁ?'ﬁ%‘?t@fm 104he end of a traction cable 114 that is
de(flected via a roller 109

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

injection device.

All the components are situated 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 parallel 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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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 |ocking hook I |6A on the second push-button 116. 6 WO

2008/ 1493 BDOPIFZIEP2008/ 004412 The defl ection of the trBCTIEPROOSANM4E2 114 vi a
the roller 109 creates a force on the carriage 108 toward Yt the injection
site. The carriage 108 remains if its position, however, because it rests
agai nst Therdeflegtion afthe tyacsion cable J il 4 yiaftheraller 109 @eateht farce on the parréagei 198 toward
carriage 108 so as to be displ aceabl g4 perpendicular relative to the

i njectie iﬂwioﬁ@itan’ﬂhe/ﬂ&hﬁ‘dgeilm a€mhaias Ytspositionliowener, Besauseit tdsts agalitdt tHegamr am
104 is held by the | ocking hook 102A on the first push-button 102. Assigned

to the : : ' ol ' ' Shal 1R < ERTY oYl second
adj usti mlﬁlﬁlgglrrﬁg%gﬂr? gl%ﬁggflgizselg ﬁ@sﬁ%&%ﬁgﬁ q_)ﬁgo;agjz%g?iaﬁ gﬁ?)(lj%r 106

o bl R Pl 5 O M BT S b 19 i e
Vol e, s 1f el Y ek mbbogk HA2Acen Beitist Pu-BUen Bk handl e 117 whi ch i s
connected to a pull rod 115, serves to create this starting position. The
pull rod 115 is actuated bioa pul | - back spri nﬁglm. When the first

push- buAssigned tthe conteal lever 105 isiai firstadjesting shider 10%.4in whithov kecond adjustingrslidenut
of engagenent, the ram 104 is rel eased and noves toward the puncture site
until t196 if displaceablysupportede The adjusting slider 106 fovidesifor theounceaplingiel the tarriage
receptacle 103. This causes the outer piston 1 1 1 B of the
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 to 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 lever 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 serves for mixing of the NaCl solution with the Betaferon, as described above (Figure 2A,
Figure 2B). A window in the housing 101 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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anpoul e 111 to be activated, it noves forward and carries out a m xing
stroke HO. This m xing stroke serves for mxing of the NaC solution with
t he Betaferon, as described above (Figure 2A, Figure 213). A window in the
housi ng 101 nmakes it possible to nonitor the m xing of the Betaferon wth
"the NaCl solution. 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 i wo2ebamsssey d direction by pivoting at this | ocatponEPobsooa2l i ng 7
WO 2008/ 148518 PCT/ EP20081004412 force of the tension spring 110 toward the
puncture site is therefore transferred fromthe carriage 108 via the ram
104 t o foree ofthe tensioh springs] 10Moward:the punctire sit® B thenefure transferred fromdhe carriage
however, because it is |ocked in place by the |ocking hook 116A of the

push- but0® viakhidram/ 0o itheeres 108)SThexébéptatiel 103 detnafiidVin 36 (pdsitiesl however

causes the | ocking hook | 16A to nove out = of engagenent and the receptacle
103 is 3y | : fihe C he 103 to jointly
nove toxrilgéraggﬁs'hg‘%%%%?@%W?Hﬁ%@%%ﬂ?ﬁ%n o?ﬁs'?)he gﬁlsl?bn spring 110.

The needle is inserted (Figure 3A, 3B), the injection stroke H is carried

out (Figuyre AA 4 ce desired insertion d h,Ls re ., the

cont r ol st 3hé egesd Rustbifon 4T <7i SR Fie paRrORE 10ukinks Bk B0 rave
is no |l onger prevented fromdoing sQ by the first adjusting slider 107
becaus eof ¢gagement apdthe secepiasler 1035 released; thys saseetheirgm 104 apd theseerptacm 03 to
transferred fromthe ram 104 to the receptacle 103, the receptacle 103

r emai nsjointly mevetoward the puncturesito under thention of thertensiorespring 110y dheneadie is t he
injection site, i.e. injection of the nmedication takes place, the injection
st {joke igertedl (Figaiee 3 8 BB), the ifjectior siokd H vis sgribd ot (Figukd 8AL WBE) i s di spl aceabl y
nounted in the carriage 108 reaches the ranp

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 is 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 SB).

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).



106A of the second adjusting slider 106 (Figure 4B), the driving feature 118
I's pull ed downward and the carriage 108 is thus uncoupled fromthe ram 104,
i.e. at this point intine the injection is conplete (Figure 513). In
Figure 5, a toothed rack 140, which is mounted by nmeans of a first adjusting
screw 130 in the housing between a front and rear end position so as to be
abl e t o W@ 2008448518 di spl aced by the user, is shown in iRCI/ER2008/084413Nnd
position, in which the retention tinme is set to the maxi mum ( maxi num
duration of the idle stroke HX). s WO 2008/ 148518 PC [/ EP2008/ 004412 Once
the i nj &ce 8¢ nisctionipromplete; the toashadragk 140 strkesdhe secopd adjpsiing.didsn i0G dhaist i ng
slider 106, the <carriage 108 continues to nove jointly with a danpi ng

el ement carsidge hAf continues tomovejbintly with adlampingglemend $50 thak ist donsedted torthe tarviage d
rack 140, toward the puncture site, thereby causing the idle stroke HX to
occur, qo8,rekitivdtothe tobrfiedRIK 1180, tB8Watd e pilnchite sitd) fiseretiyecausing the {fe StFdkRIHX %o
novenment between the toothed rack 140 and the danpi ng el ement 150 during

t he idl r : ' g -hec | Once
the car 0o e VEidHE el Wt pLERRRE, TRE iRy BERB AR BE et The | 0
HX is conplete, |f t t pot hed rac 0, i.s pot..Jin its ontal ,end ppsition
v sor Bt laD and e oie e SFR 43D e 8 il Sk X S0 0 d5inRBB NGt he
duration for which the danping el enent 150 is effective is accordingl

shor t er elgmentel 50 to hecoms operative: Onee the carrigge (QR stekesshe second adjugting slidep &éﬁ.m; .
If the retention tine is set to the m ninumval ue, the toothed rack 140

st ri kesididstrokeHEX sgomple®e.only after conpletion of the idle stroke HX and is
not displaced relative to the carriage 108 and danping elenent 150; the
danpi ng el ement 150 has no effect and therefore does not influence the

r et ent i Ifthe toothed rack 140 is not in its frontal end position it strikes the second adjusting slider 106 at a

later point in time and the duration for which the damping element 150 is effective is accordingly

shorter as well, as is the retention time (duration of the idle stroke HX).

If the retention time is set to the minimum value, the toothed rack 140 strikes the carriage 108 only
after completion of the idle stroke HX and is not displaced relative to the carriage 108 and damping
element 150; the damping element 150 has no effect and therefore does not influence the retention

time,

The carriage 108 now rests against the second adjusting slider 106. Since the second adjusting
slider 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.



time. The carriage 108 now rests agai nst the second adjusting slider 106.
Since the second adjusting slider 106 is held formfittingly 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 sane to be pulled back and consequently
causing the needle to be pulled out of the puncture site (Figure 6A, 6B)

t he ret '¥@2PM8A48SI: oke H3 is carried out. 9 WD 2008/ 1485RGCI/ERIDOSMAGRS/ 004412
By fol ding down the pull-back handle 117, which is connected to the pull rod

115, anq b ulling, out the pull rod 115, the carriage 108 and all other

of enent Sy20ItE8 daveiihe Bulk-biok bindlol 17, whishas sRmnepeafa the ullFpg 415 cor bymeling
During the process of pulling back the carriage/ danping el enent into the

st ar t i ngupthe ipull ood 115}the camingt $68 amtall dther elements aretpudled back into theirstarting
limt-stop surface 130A of the adjusting screw 130. Wiile the carriage 108
W th t hgosldom(FigireB&8BY. 150 continue to nove away fromthe puncture site

the toothed rack 140 is held in position by the adjusting screw 130, i.e.
the toothed rack 140 noves, relative to the carriage 108/ danpi ng el enent

150, in : ' o : Wi QA face
T30A can prBTRoas) rphdl bdcRiesriddcAhmphiolorhB RRTHE @RI pos iEn e
di st anc ' t t gothed r .140.is di s e elative to t cakrj age
103/ danfremsadrisc A sbiles B% Sty Fdint sopmhef LR B st iy 1 Rhiten
positio&that produces the maxi rumretentioon 430 )

e carriage 108 with the damping element 150 continue to move away from the puncture site the

toothed rack 140 is held in position by the adjusting screw 130, i.e. the toothed rack 140 moves,

relative to the carriage 108/damping element 150, into the selected starting position.

130
The position of the surface 130A can be changed by means of the adjusting screw, and thereby the
distance by which the toothed rack 140 is displaced relative to the carriage 108/damping element

150.

Figure 8A/8B shows the adjusting screw 130 in the position that produces the maximum retention
430
time. Figure 9A/9B shows the adjusting screw in the position that produces the minimum retention

time. Between these two positions the retention time may be adjusted continuously.

Once the mechanism has been moved back into the starting position, the carpule can now be

removed.
The injection volume and needle 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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time. Figure 9A/9B shows the adjusting screw in the position that produces
the mninumretention tinme. Between these two positions the retention tine
may be adj usted continuously. Once the nechani sm has been noved back into
the starting position, the carpule can now be renoved. The injection vol une
and needl e insertion depth can be adjusted as follows: The first adjusting
slider 107 is nounted in the housing 101 so as to be axially displ aceabl e,

in the WOr28d851&xanpl e with 2 1 ocking positions (10 aRET/EP2088/P044E: to 10 nm
in the exanple). These | ocking positions are assigned to the puncture

stroke H, .since the axial position of the adjusti 10 008/ 148518

pCT/ EPASts/ 150 detemmines the diptanceiirmvesicd el therson dbfwéﬁgwm\fgdﬁmm 104 frem
control |ever 105 uncouples the ram 104 from the receptacle 103 (Figure
2A) . Moheresepthale 1QB(Figure 2A).st adj usting slider 107 in a manner so as to al so
be axially displaceable is the second adjusting slider, in the present
exanple with 4 locking positions (1.0; 0.75; 0.5; 0.25; in the exanple set

to 1.0 Moyntediinside tHedivhtiadinsting slidep 167 ir emaniter go esita alsd beaxiailyedisplaceablerio e H2,
since the axial position of the adjusting slider 106 determ nes the

di st ancgcdndadpsaih sHaks, in fh'%?mréas@ﬁ? e&gﬁlﬁieswiﬂ'l‘m Wgﬁ%sft%lﬂg"(f.mﬁﬁ fd.s;ggﬁ; 3319 the

(Figures 5A,5B) and wthdr | of the needle takes ace. It an

. ti ¢ . . et .adiusti
s R 10 AR Ehec TSR fons i B o Ul P2 A g | 1O
the scasupsRorchAdytagslaesgop determtier Beisenen S3uet kol e ien 1P s cho
first adjusting slider 107, the sanme now al so noves by 2 nmtoward the

punct unscaeypied from the casriage 1A (Bigures 5A;5B)and svithdeawal of theinsedla sakenplage no

| npact on the injection volunme setting.

If a needle insertion depth of 12 mm, for example, is now to be set, the first adjusting slider 107
must be displaced by 2 mm toward the puncture site, relative to the depicted state, to the new
locking position on the housing 101. Since the second adjusting slider 106 is interlocked in position
1.0 with the first adjusting slider 107, the same now also moves by 2 mm toward the puncture site,
i.e. setting a different needle insertion depth has no impact on the injection volume setting.
Likewise, adjusting the injection volume has no impact on the needle insertion depth; the settings 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 is 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:



Li kewi se, adjusting the injection volunme has no inpact on the needle
insertion depth; the settings of the puncture stroke H1 and injection
stroke H2 are independent from each other. The second exenpl ary enbodi nent
~shown in Figures 10-17 proceeds froman injection device as described in
the first exenplary enbodi nent, however, not for use with a carpule but with
a hypodermc syringe, i.e. a mxing stroke does not take place. The basic
concept WP 2q08i1485WBxenpl ary enbodi ment is that the injeRCRIEP2ME413n and/ or
retention tinme can be set by the patient. The design and interaction of the
corrponegt s, expl ai ned in copnection with the first exenplary enbodinent are
i dent i cafttmgt ion of the; igjestion $irakent only the additi onal conponents will be
descri bed below based on their functions: tt WD 20081148519 PC

| EP20081 004412 Setting the duration of the injection stroke: Upon actuation
of the Upesactyation abthe: finst pah butthe 202, ¢he logking baoko202A moves outuof engagemgatand: nt
and the receptacle 203 is released; this causes the ram 204 and the

r ecept agHedrecEptacie@0B % reldayedTeMe causidthd rarh 264 Mdithe YeRp&icle20316 §8inily frove tdwwardOf
the tension spring 210. The needle is inserted (Figure 11 Aand 11 B), the

punct ur Sfsfe ¢ A ﬂHqg& bifgn :

| ocki ngﬁjﬁ\?:‘:lﬁanl sssn%é qu& %&éﬂﬂfog subj éctﬁgglhgizzgea’rg% 8%%12%8%?%& ﬁlglﬁlrgghg %hdl de
nmeans 2 tqg a force acting in the direction of the receptacle (triggered by
a spri ﬁé’)z pun{:)rgreasgp e{soc%w%qqu nto the recess in the receptacle 203. This
| ocki ng mechanismis supported in the first adjusting slider 207 and is

t heref ofe i ndepende fromthe selected needle ipseriion depth. The

recept a@l’%" M&F@W ‘%@E‘HW‘WW’H STpkRe g‘&g }5‘&%"%‘?‘% Zsf’a“’ g %’gﬁq‘ﬁ& Vigg platted m

221. Once the desired insertion depth is reached, the control lever 205 is

abl e t ohqle insidecaguidecmenns 222 dova force acting in the direction of the receptacle (triggered by a

spring 223), is able to pivot into the recess in the receptacle 203. This locking mechanism is
supported in the first adjusting slider 207 and is therefore independent from the selected needle

insertion depth. The receptacle 203 is fixed in the inserted position via the locking mechanism 221.

Once the desired insertion depth is reached, the control lever 205 is able to pivot downward (arrow
in Figure 12A), since it is no longer prevented from doing so by the first adjusting slider 207

because of its recessed upper surface.
Consequently, force is no longer transferred to the ram 204.

Figure 11A shows the state of the injection device at the maximum injection duration setting, i.e. 2

toothed rack 241 makes contact simultaneously with the end of the puncture stroke with a limit stop

206B of the second adjusting slider 206.

If the injection duration is set to a smaller value, the toothed rack 241 strikes the limit stop 206A ata

later point in time.
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in Figure 12A), since it is no |longer prevented fromdoing so by the first
adj usting slider 207 because of its recessed upper surface. Consequently,
force is no longer transferred to the ram 204. Figure 11 A shows the state
of the injection device at the maxi numinjection duration setting, i.e. a
toot hed rack 241 nmakes contact sinultaneously with the end of the puncture
stroke with alimt stop 206B of the second adjusting slider 206. If the
i nj ecti YOUWB/EABSI8N is set to a snaller value, the toot REI/EPIN8/00MI2St ri kes
the limt stop 206A at a later point in tine. 12 W 2008/ 148518

PCT/ EP20081004412 After the ram 204 is yncoupl ed fromthe receptacle 203,

the recéyichthesam 204 isamgoypled from;the ﬁsmqlfeﬁpl shereceptacle 203 remaing in;its positiop

nove toward the puncture site. Starting fromthe point in time at which the
t oot hed andithe réivi 204¢antikues to movieitowardshopun2Giesites  Startingdooom thepaintsn time atl | der
206, the sane remmins stationary relative to the ram 204 and to a danpi ng

el ement which théWdothEdracR R8T birikes the lixkiestbs 2068 60theisécwnd adfuekfglsiidér LOG, thasahe g
el enent 251. The injection duration is therefore dependent wupon the

di st : : : . \ e .y
oL 51 i ¥Vl b I TREVRR O] G0 s AR O Ui W kbt g0
Che. dr 1 SreRneds BRwET o e e 23LoTht Pieediondtmuis if BeresSe dpondsiisy o -
reaches the ranp 2. 206A of the adjusting slider 206 (Figure 12b), the

dri vi ngupandhe distanceabongswhigh thedampipg eiementz3 1 ineffective, and this distance is adjustable

by the patient by means of an adjusting screw 231. Injection of the medication takes place, the

injection stroke is carried out.

2
Once the driving feature 218 that is displaceably supported in the carriage Y08 reaches the ramp
A
206A of the adjusting slider 206 (Figure 12b), the driving feature ¥18 is pulled downward and the
carriage 208 is accordingly uncoupled from the ram 204, i.e. at this point in time the injection is

complete (Figure 13b).
Setting the retention time:

In Figure 13B the toothed rack 240 is shown in its frontmost position, i.e. 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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carriage 208 is accordingly uncoupled fromthe ram 204, i.e. at this point
intime the injection is conplete (Figure 13b). Setting the retention tine:
In Figure 13B the toothed rack 240 is shown in its frontnost position, i.e.
the retention time is set for the maxinum Once the injection is conplete
"the toothed rack 240 strikes the second adjusting slider 206, the carriage
208 continues to jointly nove with the danping elenent 250 relative to the

t oot hedWRIRS/MAI8t oward the insertion site. The rel ati PETRP2M3IOMIIDet ween
the toothed rack 240 and danping el enent 250 during the idle stroke HX
causes the danping, el epent 250 to take effect. Once, the carriage 208

st ri kesifitbrtogtbed ragk 240 isnat inyits froptmosbprsitiony(sharter eetentiondime);ikstrikesthersecond. 13
WD 20081148518 PCT/ EP2008/ 004412 |If the toothed rack 240 is not in its

f r ont noadjugting slideo 204 atraclatee point fretime and therdistarice alongividdeh theaampingelementj236tis ng
slider 206 at a later point in tinme and the distance al ong which the danping

e! emntef?&ﬁvé{%acébﬁ‘diﬁglyisﬁﬁllbﬁ.aﬂeﬁ&l’sfihé@téhti%f{ﬁide@r1 and so is the retention
time. If the retention tinme is set to the m ni num val ue, the toothed rack

240 strikes the carriage 208 only after conpletion of the idle stroke HX
and is ' s o { : e K [ t 0,
t he danlg?%egrgigﬁigénxgtﬁﬁgggg{ﬁ)&l&%!ﬁﬂéﬁ@%@lﬁ%%é%%@g&% I nfl'uence %ﬂﬁgééé@grﬂnlﬁgn
time. At, the end of.the.idl ok the.ipcline of the catri 2 strikes
a ranp H55EOHP e%°‘b?ﬁ%°e%§?f§“%?“§#d‘q’§fsggggmf elt%@?i W%?ﬁgﬁ?‘gﬁ?'ﬁ%en
t he receptacle 203 and adjusting slider_206 (Figure 14A). The carriage 208
now r eslemery 250, dhe damping elsment, ineefiert and doopnot influence thereteation time.
adjusting slider 206 is held formfittingly on the housing 201 via the

fi(rst adjusting slider 207, the tension
~ At the end of the idle stroke, the incline of the carriage 208 strikes a ramp 222A of a guide means

222 and releases the locking mechanism between the receptacle 203 and adjusting slider 206 (Figure

14A).

The carriage 208 now rests against the second adjusting slider 206. Since the second adjusting
slider 206 is held form-ﬁ‘ttingly on the housing 201 via the first adjusting slider 207, the tension
spring 210 (which is fixed to the housing 201) now acts via the roller 209 on the receptacle 203,
causing the same to be pulled back and thus pulls the needle out of the puncture site (Figure

15A,15B), the retraction stroke H3 is carried out.

By folding down the pull-back handle 217 that is connected to the pull rod 215, and pulling out the

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



spring 210 (which is fixed to the housing 201) now acts via the roller 209
on the receptacle 203, causing the sane to be pulled back and thus pulls
the needl e out of the puncture site (Figure 15A, 1 5B), the retraction
stroke H3 is carried out. By folding down the pull-back handle 217 that is
connected to the pull rod 215, and pulling out the pull rod 215, the
carri agWO2008/148%d8 al | ot her el enents are pulled back i NRGI/EPRIOZRM4R2 ng
position (Figures 16A, 16B). During the process of pulling back the
carriage 208/ darn |ng el ement 250 and ram, 204/ danping. el ement 251 into the

start i rige perature sk the tnothed sack240;is heldin position Ruthe adinsting scaews 238 and the toefh
adj usting screw 230 and the toothed rack 251 strikes the surface 231A of

t he adjmdtbm@eadjnﬂingsatbw 2¥i, i.e thdwothed radks 340/24B indaerpélativectb dhedampib® or ram
204/ danpi ng el ement 251 continue to nove away from 14 WD 20081148518 '

PCr'/ EPZ0én%ched25013 1 tile twﬁcwgﬁlﬁge?é%d oothed rack 240 is held in position
by the adjusting screw 230 and th oot hed rack by the adjusting screw 231,

i.e. the toothed racks 240/ 241 nove relative to the danping elenents

cur  acemieBsBpRSt RENRiA6H Rehickd P25 Lin U, chldRy ki af e delne Sks

The d A h.t h 4

da(rarpi In?sgpéﬁ;ﬁ dis & ? %gjﬂ%fﬁ?eg@ﬁ%ﬁ%ﬁ M |r%l§{l ka‘éﬁ\f/%‘? tﬁﬁ]ﬁ%@%how
t he adj qu cre Zgg angd 231 in the position that produces the maxi num

r et ent i20W/2p bydhe BateRt on. Figures 17A/ 17B show the adj usting screws

230 and 231 in the position that produces the mninum retention

time/injection duration. Between these two positions, the retention tine
(dur at |Pjag\ml&Mb6B show the adjusting screws 230 and 231 in the position that produces the maximum

retention time/injection duration.

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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i dle stroke HX) and injection duration (duration of the injection stroke
132) may be adjusted continuously, independently fromeach other. After the
mechani sm has been noved back into the starting position, the syringe 211
~can now be renoved. In the described exenplary enbodinents it is
accordingly possible for the user, so as to adjust the duration of the

I njection stroke by nmeans of an appropriate design of the danping el enent,

t o adj utMO 2008i48518r at i on of the effect of the danpi ng elPETER2008/0084127 a Stroke
by displacing the assocjiated toothed rack, so that a portion of the stroke
proceeds undanped, the remaining portion danped Alternatively, a danping
el ement Cambinations o€ suchiTaessures fai generating a desiresl pracess charactaristidspeedprofije) off e

user to thereby vary the duration of the stroke. 15 WD 2008/ 148518

PCT/ EP26ifufke @ftpbisible @whllnat i ons of such measures for generating a desired
process characteristic (speed profile) of a stroke are possible as well. To
I npl ement these alternatives for a user-defined adjustnent of the

speed/ dpg ghpieRem thede m&ére&ﬁpes fsi'a uswaéfﬁ{ea%d Em{ehtaof eémn&ﬁ&gm stidke, for

rotation danping el ement of a conmerci al avai | ype may use

t he des od ofat i I n
ol eren HRO s TR Al R #ﬁ%%ﬁsﬁ@#@%ﬁgﬁ %ﬁn%m eva%@%%m
Wth the Iat si bl 0 set a basic danping, permtting an even
more f1USgA f the d%aﬁedaﬁeﬁwfwe{rﬁeé & ession profile of a stroke to the
I ndi vidual requirenments of a user. If the desired variation of the duration
of the respective stroke is already attainable via the adjustin range of
thi s baAdvantageguslyga potatianodamnping elementmay be viedpiueh as theranetdeacriheddn BE 2002006 20
2006 017 . ,

017 578.3 Ul. With the latter, it is possible to set a basic damping, permitting an even more flexible

adaptation of the progression profile of a stroke to the individual requirements of a user.

If the desired variation of the duration of the respective stroke is already attainable via the adjusting
range of this basic damping provided by a rotation damping element according to DE 20 2006 017
578.3 Ul, the adjustment of the associated toothed rack by means of its associated adjusting screw
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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578.3 U, the adjustnment of the associated toothed rack by neans of its
associ ated adjusting screw nay be dispensed with, if appropriate, and the
same nay then remain in the position in which it permts the maxi mum stroke
duration. Figures 18 and 19 show two exenpl ary enbodi nents of a danpi ng

el ement in which the coupling of the toothed rack, as the

stroke-determ ning conponent, to oneltwo rotation danping elenent(s) is
ef f ect MOBYO8(485Hs of a pl anetary gear that is desi gnedPCTEP20MNI413f o

| ocking el enent, as an On/Of switch for the rotation danping el enent. The
conponents are supported and/or held in_a _housing 311,411. The fjrst
exenpl dme apallesgearifl] anddhaplanetaysarrier 302 of a planetarygear 300 aresyppostaddieely 16
W)2008/ 149518 PCT/ EP2008/ 004412 The annul us gear 301 and the pl anetary
carri erot3tiig arf the shfiz003t Jhy suwe gear 300 isrigidly yress+itted to thecdhaft 303taadithng ants dshae
shaft 303. The sun gear 305 is rigidly press-fitted to the shaft 303 and

thus agdfive f57 tie roffibly Barhing elethen®36Y Eotinested T e siifeIo3Nt 304 connected to the
shaft 303. 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

t oot hi %"6&8 : ' ' |

bl ocki %"Eﬁh e’3 #go’gﬁlq{egl ‘?g%ﬁ?@e&gﬁ“?ﬂ’éﬁp g%]g?’%fro;tﬂ %%%Pﬁggtzge?&?nlq@l};h ﬁ?,ng
by engaging,into its thi ng. .Dependin n th asi,t.i on .of . t he bl.ocki ng
o7 t o Gare ooy v sup afar 08 Vi & houing Bt AthuBA eeat 3l IR kAT wRitne Orgteadsek "Te
pl anet a@%/ carrier 302 is not blocked (Figures 18C_E): The b] ocking slide 307
i s not 3¢0-08 bloskingslide,3 Qs phleyto praventthe phanetamy rarrigr 302 feomg Byping by engeging into
causing the planet gears 310 to rotate about the sun gear 305, thereby

ef f ect itnitpothingyt Depiending bn theposition of the blocking slide 307, the respective gears are operated

in the following modes:
- The planetary carrier 302 is not blocked (Figures 18C,E):

The 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, thé 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



pl anetary carrier 302. The sun gear 305, accordingly, is not noving and the
rotation danping elenment 304 is therefore not driven. This neans that an

i dl e novenent takes place, i.e. the stroke of the injection device that is
coupled to the toothed rack 306 proceeds undanped wi th maxi rum speed and
"therefore in the shortest anmount of time. - The planetary carrier 302 is

bl ocked (Figures 18A,B,D, F): The bl ocking slide 307 engages into the

pl anet awy 2008/148518 302. The annul us gear 301 rot ates beegumr200sfooasre | i near
novenent of the toothed rack 306. The annul us gear 301 drives the planet
gears 310. Since the planetary carrier 302 is fixed in its position, the

i ndi vi duednsghat adampingtakes placeairen the stroke bthe djeationtderice thatdecoupiito thewothed
pl anet gears 310 accordingly drive the sun gear 305. Since the sanme is

connect:@dc!@@p:bb&@&au‘kd@&asgeed/dmrh% i @iraigIPi ng el ement 304, the sane is
being driven. This 17 WO 2003/ 148518 PC r/EP2008/ 004412 nmeans that a danpi ng

takes place, i.e. the stroke of the injection device that is coupled to the
t oot hedy wwé Fdtatiti%a ﬁg&g r(??&@ W I jgp. If two
rotation darrpill ng ef?fg nt%ﬁ%ﬂ%ﬂi ergﬁ% a |%&v%?€g§ﬁfﬁﬁédtﬂ§r6§gp aced in
series are. . operated in this.mapner,. a.plurality, of conbinations are
possi b|°é’:°’ﬁ‘3‘9‘ﬁ|3‘5f8"BP"?’h%PQ\@"BPEE?JPMEE‘?D%&PW%Eepr essed --. idle novenent,
no stroke danping, 2) only one blocking slide is depressed -i, only the
associated r tion danping. el enent, i danpi ng, stroke danpi pg based on the
Sel ect ad r ot IR0 %@E&Tﬁmﬂﬁss i) eamgpm@ﬁiwem%@egﬁpgee@w@seed -+
both rotation danping el enents are danpi nlg, maxi mum danpi ng of the stroke.
The second e%)anwc@ebgnvkmgishdﬁilgdmsq@#q yithexassocinted rasationrdaniping clemgrbip| e
and i s designed as
F damping, stroke damping based on the selected rotation damping element,
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%Ol rotates freely on the first shaft 403A. Additionally, the
sun gear 405 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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follows: Two shafts 403A and 403B are provided. The first shaft 403A serves
as a drive for the first rotation danping elenent 404A. R gidly disposed
on, e.g. pressed onto the fast shaft 403A is a first 4 blocking disk 408A.
The annul us gear $01 rotates freely on the first shaft 403A. Additionally,
the sun gear 405 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 VuI00I/UBAB serves as a drive for the second rot BCT/BR2008AGI4IY el enent
404B. Rigidly disposed on the second shaft 403B is a second bl ocki ng di sk
408B. The second bl ocki ng di sk 408B serves as the planetary carrier, since
t he t hr Eie follawing functipns are thusceeatestanect ed 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, 40-7Ehedfiirst bleckirigdisk 408 id blocked (FigureV9CP08/ 148518 PCT/ EP20081004412 The
follow ng functions are thus created: - The first blocking disk 408 is

bl ocked (Figure 19C): The bl ocki ng device blocks, via its first bl ocking

sl i de 4fheblodkiney device bloeRs, Ma #tdfirst blotkin® blidd4072,, HieTbtatidR df it kst lheélﬁhg diske

rotation of the first shaft 403A. The annul us gear 401 rotates, due To the

| i near v, W ﬁ% ' t f

Si nce t%deggfl rsg s@faqi{’% canng{S?l%t at ej,k't e agﬁ'!r'mmgg%érﬂ%g’u sg‘f‘?‘%gtg tl?enﬁtlieg's.
osition. The net ar 10 n therefore no about the sun gear 405,

Itoherebﬁnﬁl‘ﬁ"?ﬁnﬁg’llﬁﬁg’°m%§ﬁ@é‘p§' @'ﬁf&f"gﬁ%&?ﬂ}?&g‘fﬁ%@{, ng di sk 408B. gSi nce the

sane i s connected via the second shaft 403B to the second rotation

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 blecking slide 407B, 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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danpi ng el ement 404B, the second rot-ati on danpi ng el ement 404B i s being
driven. A danping therefore takes place via the second rotati on danpi ng

el enent 404B. (The second bl ocking disk 408B rotates without effect.) - The
second bl ocking disk 408B is bl ocked (Figures 19B,D, E): The bl ocki ng device
" bl ocks, via its second bl ocking slide 407B, the rotation of the second

bl ocking disk 408B and accordingly the rotation of the second shaft 403B.
The anrnWDR808448548 401 rotates due to the |inear novenBGT/EB?008M42D0t hed
rack 406 and drives the planet gears 410. Since the planet carrier (=
second bl ocking disk 408B) is fixed in its position, the planet gears 410
Cannot Thoveempamaia deseribedoimdercEigucesd7 ah b8 ithfba designasons toatbed raek 306 4067 i ve
the sun gear 405. Since the sane is connected via the first shaft 403A to

t he fi rpldnetavy gear set 300,400 /i eptaticndanipirig)dlément 30434944 404 BYahayobe ubetd i the tivo

danpi ng of the stroke accordingly takes place via the first rotati on danping

el enentexerhBify eribddiménts 6f the Ii:ge&idﬁmedicsleeﬁi&%&iﬁ Pigatés] m'r&ggﬁ% ifflie@ofthe 19 i
WO 2008/ 1438518 PCT/ EP2008/ 004412 The conponents descri bed under Figures 17

300, a0 rePnbit il The ARGHRAGS ‘WA, 1452020 (hbios PLAGE. H0/2 21 Wiy i

exenpl a ngbeOdi ments of the injection device depicted in Figures 1 through
16 in p%\e{n T he conponent with the designations "toothed rack 140, 240, 241
/ danpi ng el ement 150, 250, 251" that is shown there. By connecting the
bl ocking slides to actuation neans outside the housing in a suitable manner,
a danBiyeenaccting the blogking:slides ta/aateatiopmesas eutsida thahqusing in asuitable manner, af or
exanpl e, achieve a sl ower

( 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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injection stroke. The patient is thereby given an added adjusting option for.
i ndividually designing the progression profiles of the strokes of "his"

i njection device. 20 WO 2008/ 148518 PCT/ EP2008/ 004412 Reference Nuneral s
housi ng 101,201 first push-button 102,202 | ocking hook 102A, 202A
receptacle 103,203 ram 104,204 control lever 105,205 first adjusting
slider 107,207 second adjusting slider 106,206 ranp 106A 206A |limt stop

206B  Gophimessk08. 208 roller 109,209 spring 110, 21Gcgestdifiedszl Syringe
211 hypoc’fer m c cannul a 112, 212

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
carpule 111
syringe 211
hypodermic cannula 112,212
traction cable 114,214
pull rod 115,215
second push-button 116
locking hook 116A

puli-back handie 117,217
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traction cable 114,214 pull rod 115,215 second push-button 116 | ocking

‘hook 116A pull-back handle 117,217 21 WD 20081148518 PCTI EP20081004412
driving feature 118,218 driving spring 119,219 pull-back spring 120, 220

bl ocki ng mechani smfor receptacle 221 guide neans for bl ocki ng nechani sm
222 ranp 222A spring 223 first adjusting screw 130, 230 second adj usting

screw 231 first limt-stop surface 130A 230A second limt-stop surface 231A

first twoldoeghassaigk 140,240 second toothed rack 241 fi pgi/pgadipiota£! ement
150, 250 second danpi ng el ement 251

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 Jimit-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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pl anetary gear 300,400 annulus gear 301,401 planetary carrier 302,402
shaft 303, 403A,403B rotation danpi ng el enent 304, 404A, 404B sun gear
305,405 toothed rack 306,406 bl ocking slide 307,407A, 407B 22 WO
20081148518 PCT1EP20081004412 bl ocki ng di scs 408A, 408B axes 309, 409

pl anetary gears 310,410 housing 311,411 23 WD 2008/ 148518

PCTI EP2008/ 004412 \What is clainmed is: 1. An injection device for
accomyp@pdobPassaagd activation of a carpule (111) or hypouEPLG0S/0BHMIZ Nge (211)
with an injection needle, and incorporating conponents whose rel ative
novenent effects the sequence of injection of the active substance, for

whi ch plockingdiss r ecept acl 408AAB8B203), into which the carpul el syringe (111,
211) is insertable and in which it is fixable, is supported inside a

housi nge£101, 201), and sgbgﬁogceptacle (103, 203) is displaceable by neans
of a carriage (108,

planetary gears 310,410

housing 311,411



208), and mounted in the receptacle (103, 203) in a nmanner so as to be

- di spl aceable is a ram (104, 204), which actuates the piston(s) (11 1A | |

I B; 211) of the carpul e/syringe, and wherein a traction cable (114, 214) is
provi ded for carrying out the puncture stroke, injection stroke and a
retraction stroke, which is deflected by nmeans of a roller (109, 209) that
I's nounted on the carriage (108), one end of which is connected to the

r eceptwoleogfidgfdis 203) and the other end of which is porveesdogtodsz 2 t ensi on
spring (110, 210), the latter being supported on the housing (101, 201),
wherein automatically and/or manual |y activated devi ces between the housing

(101, 201), receptacle (103, 20Whatischinied4s: 204) and carri age (108, 208)
control their alternating coupling to the traction cable (114, 214) and
t hereby the progression of puncture stroke, injection stroke and retraction

st rokq, Adhifetérdéviedor fecbifodalibn 86Y adivation et déepwé (1 ﬂ?%} hfptlerfiRAYAnEL"

adj ustnent of the progression profile of at |east one of the strokeS by the
user. 2. Lag.ecti-00. ' | : ' : rgi |

cabl e (11410 ihBrichied, ARERESPRRE Bt wHE Ratd BEVEAAR Shlls
and pulls the injection negdl e ut of the_puncture site via the _carriage
(108" S0a e stiench FEnicehon b s cts lansts b SR PIBRSe.S FosRInaie (H03nat, ifs
injection stroke, characterized in that the duration of a novenment-free
stat e of whigh theeaspule/syringe(ddl &t hisdnsertablejang in whish itisfinableaissupparteddnside
stroke (idle stroke HX), during 24 WO 2008/148518 PCT/ EP2008/ 004412 whi ch

t he i nj eathousingd6d) 201),camdisaiEl receptdrie (103,2203) esrdisplaceable byan¢ans bfib cariage (108,
housi ng (101, 201) by neans of at |east one first nmeans. 3. An injection

devi ce agg8) sidYolrledinthérekeptable(£03) 208)inGafanefsd s béalisplaealile W falt) t he

ram (104, 204) tothe r ecep’f)acl e (103, 203), which couplé the ram (104,

204) to (1R, 566H5Phidf heuhttOhe piston(s) (111A,111B; 211) of the carpule/syringe, and wherein a
traction cable (114, 214) is provided for carrying out the puncture stroke, injection stroke and a
retraction stroke, which is deflected by means of a roller (109, 209) that is mounted on the
carriage (108), one end of which is connected to the receptacle (103, 203) and the other end of
which is connected to a tension spring (110, 210), the latter being supported on the housing
(101, 201), wherein automatically and/or manually activated devices 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 thereby the progression of puncture stroke,

injection stroke and retraction stroke, characterized in that the devices include at least one

means for adjustment of the progression profile of at least one of the strokes by the user.

2. An injection device according to claim 1, wherein the traction cable (114, 214) pulls the
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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203) for carrying out the puncture stroke and uncouple it for carrying out
the injection stroke, <characterized in that the duration between the

begi nning and end of the novenent of the ram (104, 204) in the receptacle
(103, 203) and thereby the duration of the injections stroke (H2) is

adj ust abl e by neans of at |east one second neans. 4. An injection device
accordiwQ20es/148538 m 2 or 3, characterized in that the fPCHEP208I00a412second
means includes a displaceably supported toothed rack (140,240,241). 5. An
i njection device according to claim2 or 3, characterized in that the first
and/ or secwhich the injection meedlelzamains inghe insertion sitavisi adjustableratithe hawingti0] 201)
that is actuatable froman associated toothed rack (140, 240,241). 6. An

i nj ecti on byaueansobat densronedfirktmednsj s 4 and 5, characterized in that the
duration of the effect of the danmping el ement (150, 250, 251) is adjustable
at the housi ng via a portion of the associated stroke (HX H2) by neans of

posi ti agt@oe?a%&ardﬁ%qﬁ cBithaC Wherdth dbividas afcrsvi He@f‘ot%ﬂﬁ%h@tﬁ@?&lﬂt ed

t oot he rac (140 240, 2417) tween fwo end positions. t1on device

Séﬁ}?? ng o 0D rebleR U a@:gf@s*f Bipje i o us”%lgﬁ'tﬁgﬁvéeca«%%@h ?m&md
PCT EPZOO% 04412 8. An jinjectio e acc to, clal characterize
- O e i untirg Sk Ao SCop héawm

Ihgv;[ Egt at gear wheel on its shaft that is act %gbupon by a f%ot hed rack ®

(140, 240, 2hargcteriged imthat the duragion detvesa thabeginmingpnd end of the movemeat af themamed i n

that there is disposed between a rotation danping elenent and its toothed
rack a ge#r04y2e4)amitereceptacle (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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.10. An injection device according to claim9, characterized in that the gear
mechanismis a planetary gear (300), whose sun gear (305) is rigidly
connected to the shaft (303) of the rotation danping elenment (304), whose
“annul us gear (301), which is freely rotatable on the shaft (303) and in

whi ch pl anet gears revolve, interneshes with the toothed rack, and whose

pl anet afp 208@1{48418" (302), which freely rotates on the hE) 6@&3‘)‘" can be
put into engagenent with a user- activated bl ocking sl ?gg {%0 , wtz"lerei n the

same prevents the rotation of the planetary carrier (302). 11. An injection

devi ce gican ﬁ.gbamnkievieé adcotdifl toCd1Fines, (chkiadezdd in thd the ddinpiag alenfont i Mdtation
el ements (404A, 404B) are held on shafts (403A 403B) that are di sposed

(ri ot . . i dl
connect ed Hateing e 2GR R s HaFlgo o rhécl bn i ey 0 Mledtuibya Y
t he annul us gear £ t)@) fregy_r_otates about this first shaft (403A), wherein
t he secorf8°®ﬁ€faf: ? @P ‘rigidly connected to the planetary carrier that

is designed so as to form the second bl ocking disk (408B), and that a
user-adj ust abl e bl ocking el ement can alternatively block the rotation of
one of  hAn injgction deviceapcarding toicddunys, shamgterizeal in thatthgre is disppsed betweemacor di ng
to claiml1l. characterized in that when a carpule (111) is used, the

punct ur e Sbtatibe damping elearatiatl/itetoothed rapk atgeakmechatism.

10. 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 shaﬁ‘(303), can be put into engagement with a user-
activated blocking slide (307), wherein the same prevents the rotation of the planetary carrier

(302).

11. 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,

C wherein the first shaft (403A) is rigidly connected to a first blocking disk (408A) and to 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 alternatively

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

12. An injection device according to claim 1, characterized in that when a carpule (111) is used, the
puncture stroke is preceded by a mixing stroke.
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