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present invention relates to a hand-hel d, : .
electronically controlled injection device for

injecting liquid nedications, and in particular of the

't y pe HAND-HIEL D ELECTROMAC ReLEED ' |

aut omatically. BACKG?QJNDMAER?Q?L%EEE%LS %Pnlg&%ﬂé&hﬁWCE FOR
types of diseases, HNJECHNGILIbEITPMEmEATIONE

i njecting nmedications, such as insulin, several tines

a day, and. the nedication dosage to be injected may

vary fromr-%&@_'ﬁlagl'l_elglgpo another, and, for the same

patient, T and fromone day to another.

Over the pR&tprESYnt i or el ectronical |

cont ; ol led i nﬁ ect | oln‘?é{{@nd—(%\r/éﬁégio ﬁ'g"\ﬁg‘&ﬂ%"gﬁi %!eqtrcyw)(lnmntroued
wi delnjeatioaddevice ésminfectny fiqhial M6 kical sald RS

in the required doses. I?:?c!;\tc(!:nt Applclggl%rgl' oaHHq'q pafticul3? of the type
Us- Al RspiopnImsubastansoub injeciunsfulaibhiegbaign  devi ce
substanti @!t\ 9 [.si.ng a hand-hel d housi ng,” which

houses a ining.the liquid nmedication

for 1 nj echkom, def | on 0 contact surface

for cont af:\thi I%gkt ﬁe 'pg'%'jitée}ﬁfty ge§la? IS@ASeRr SUgh aspdiabetgs, call for
by winjediingt enéditatordi SERMARIE | e ne _end of the
cartridge. The injection d?\?i é@ﬁﬁgr ssoé\_'gﬁ'pﬁ'!"gﬁsaaﬂayr and. the
el eciMeginatinardasabedo thedhjecteatsmayvhyy frihi sie ba?ien% to anqther, and,
acti goatted selectively to slide a plunger hernetica

i nsi 58 0% §ame; Ratienh clusigg jheday addiffoneone day to Shbiser.

medi cati o fhe needle into the patient's skin. |
. 25 QOper at P&’%Pg'?&%%%{ F"ﬁ! ¥8?'?o$h?f'§f9r8eel rejnallyotenimbliey injection
25 pr devieea Bz bBLAT ARFSSESHY widkll Cld LG8l ves signals
from various sw tches é%ﬁbuttgvﬁé@& e éF?%rﬁ?rB‘l't fejection of
medi Bedicelions fetheglequireddosas.t ons and an i nj ection
~start button - and generates signals by which to

::ontrol t @tegéﬁﬂi’@'ﬁ?t'%g%%@oﬂmmnmIddsbriltd§ bhe shéh hnjection

1 . 1] . s s
devicd substantially comprising a hand-held housing, which houses a

cartridge containing the liquid medication for injection, and defines, on a

20 contact surface for contacting the patient's skin, a through opening by which

to fit a disposable needle to one end of the cartridge. The injection device |

also comprises an electromechanical actuator assembly, which is activated

selectively to slide a plunger hermetically inside the cartridge body and

deliver the liquid medication through the needie into the patient's skin.

25 Operation of the injection device is controlied by a programmable

microprocessor, which receives signals from various switches and buttons —
€.g. one or more medication dose selection buttons and an injection start

button - and generates signals by which to control the actuator assembly
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to a programstored in the m croprocessor. The PCT/EP2005/050711
i njection device described therefore provides for

sel ecting each nedication dosefor injection, and
delivering the dose automatically. Though functionally
valid, the above type of injection device still |eaves

5 roon1Q€r %yrther i nprovenent. Mre specifically, a
needSFRNY "1‘Bpgmgqfeﬁ@tmmicgomdcessof.urther reduce

t he anou of.; n.intervention required, and to
further 21113 e'b%ﬁ%&?&%, %cf'heﬂéhﬂ"@fiﬁ%dlm\édegsefcbleeelecting each

in aditi ' .nedi cati ons.
DI s@%uﬁ%ﬁ%ﬁéﬁhﬁc&r'ﬁ{’é%"% ScseEEmetigally.
. present Tivoagh funttiveallyt/aid] %\,@I% éﬂ@éﬁWQVice still leaves

controlled injection device for 1nj

e diTee IR durtiasdmpnevemant nibiire SpRENRYE eBAUL RIFERT solutions
and ich Hn particul ar provides for preparing and
per g %f’fﬂﬂﬁlﬂ Epdisgdhe naeunt of buinah lintervention required, and to

aut qRtd Yy, di to the present invention,
t-her gﬁi%s,r%%lrf%%“iaa e ggéa)l&h‘gﬁ% nR &ngdicalexperience; isrpreparing and self-

continjettrgfmelicatéiOn device for injecting preset doses
of liquid nedications, conprising a housing which- is
adapt ed DUSCLOSHRE Gff INVERETIGN:! i On_cont ai ner

@ont aining the |liquid nedication, and has a contact

urface flofs 8BRbiratiofdhe presesnirventidd tb_pﬁ&W@Cér?rél%fﬂfbnilly
- by &H{FBﬁéc?i .%ﬁfi :?%ty afct uator means for noving sail
medi cat I on contal fEVIaR; PhiTiectingliquid, siedigations, 28esigtled to meet
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pr eserformingesubtotansbld infRtioAS a4 ié%?cgnél}éa y of exanple
with reference to the accorrpanylyng raw }ri%s, '

According to the present invention, there is provided a hand-held
15  electronically controlled injection device for injecting preset doses of liquid

medications, comprising a housing which- is adapted for receiving a

-medication container containing the liquid medication, and has a contact
- surface for contacting a' patient’s skin, characterized by comprising first
- actuator means for moving said medication container within

20  and from said contact surface. -

said housing to

BRIEF DESCRIPTION OF THE DRAWINGS

A preferred, non-limiting embodiment of the present iﬁvenﬁon will be
described by way of example with reference to the accompanying dréwings
in which:
"25 Figure 1 shows a front view of an injection deVice in accordance with a
first embodiment of the present invention;

Figures 2 and 3 show, with parts removed for cl_arity, Iargér-scale

yiews in perspective, from opposite sides, of the internal components of the



in which: 25 Figure 1 shows a front view of an

%go t_/i on device in accordance with a fi rst | _
MRt of the present invention; Figures 2 PEEEB2005/050711

show, with-parts renoved for clarity, larger-scale '

views in perspective, fromopposite sides, of the

i nternal conponents of the WO 2005/ 077441

PCT/ EP2005/ 050711 3 Figure 1 injection device;

Figures 4, 5 6, 7 and 8 show a portion of the Figure

1 i nfiourq binierdionipvide; | ustrating assenbly of a '

di sposab'If nee%%; Figures 9, 10 and 11 are simlar to

Fi gures 4-'8734d 3 B} (AR shoveapertion o tied Fidire eifticBion device

fro Al j vice according to the first
enbgiélllhﬁgar?tnacﬁ%irﬁ@ ‘?ﬁ%gﬁf’?iﬁ%ﬁe peeflgie 12 shows a bl ock

di agr am ifFiuekratq raf i . cont unit. for
control | i nlg theg?l;iogﬁcgﬁ a?%jsg@{a?g%e@é'{ﬁsc%ﬁ%'ﬁ"&dp‘@éfﬂ% removal

ahd olthermeeiteofronvinevmjeetiondelith AEE) Vige "
according to a .10 second embodi rrenrtal?‘ggtst%% first embodiment of

i nveHEild¥entigni h a front wall removed to show the
interior of thfﬁ c‘?vi ce; Figures 15 and 16 are section
views of 't AES it RIS affogkitiagramdtiustrating dperation of a control unit

accofi . odi,nent, show ng two
di fffedfgﬁ?r%@‘ itﬁlgoﬁg&%gfmielgﬁﬁgﬁe}?ﬁ%er of t%e devi ce;

15 Fi gur eSgdrésar®ardd 14 &fe #85LV; j . showi ng. a _
needl e and an end of a ca§ﬁ*‘%gse¥fl%ﬁ%ﬁ‘%ﬂ"icﬂg’iqﬁ’@"m’d'"g toa
10 nj 2Reond eroadiment.of tedinuenton, With £26RNWal FERRTEFEE Show th

a di sassenbl ed state and 1 n an e

respective [
assewge'"é’aég‘ﬁé{]eé’fcef:i gures 19 to 22 are section views

showi ng g=Qf f nnecting 20 the needle to the -
cartri dgﬁ'@éﬁ?%ﬁ?&' %@egﬂ"g' ¥igwsi frthei inderiorhaftheginjection

- a prdeisacordihg 46 MESLESHY embodiment, showing two different

of a push member of the deviée;

positions
15 Figures 17 and 18 are section views showing a needle and an end of
a cartridge inserted in the injection device according to the second
embodiment, respectively in a disassembled state and in an aésembled

state;

Figures 19 to 22 are section views showing a process o
20 the needie to the cariridge; '

f connecting

Figures 23 to 25 are section views showing a process of disco
the needle from the cartridge;

nnecting

Figures 26 to 29 show an interior portion of the 'injéction device

according to the second embodiment, including sensor means for sensing

25  connection of a needle to a cartridge;

- Figures 30 and 31 show alternative senslor means for sensing
connection of the needle to the cartridge;

Figures 32 to 34 are 'respectively a front view, a side view and a



the needle fromthe cartridge; Figures 26 to 29 show .
“@gmbﬂtgggor portion of the injection device according
, Y7’¥dcond enbodi ment , i ncl udi ng. sensor nedX¥S/ERZP05/050711
sensing 25 connection of a needle to a cartridge;
Fi gures 30 and 31 show al ternétive sensor neans for
sensing connection of the needle to the cartridge;
Figures 32 to 34 are respectively a front view, a side
- view and a WD, 2005/ 077441 PCT/ EP2005/ 050711 4
parfErtally yout g1de \ViRw Wik Parts repved fosfilariy. pbe portion of the

cl af.i f p ~YaJio) he _injection device
ac?ﬁFgl}/dr?g% B hgéésoé '8ﬂd{°em%o§%‘f8h ?ngﬂ'&?% igclydipg a door
OPELy j: aani i i rst
conenhaTRECRMIH0 8 ook W O arie I cifEcbBpdpraant
front viFgures 35 e 3Vi e Rifedtively BafrbhitlileW, @'Side! Héw and a
view with parts renoved for clarity, of the portion of

X hepariiallyecuti side view wdthaparts démgved forhelasitys afidhe portion of the
enmbodi pent, i ncl udi ng t he ﬁ‘oor openi ng mechani sm and

t heNigEHON (d5¥IeenRRIEHNG riP; Hhe, sasanish gmbodiment: iacluding the door
Fi ' f t_view, i de.

v g eblartin i g BBEIG Madniant B = et clnfiapsstion:
for cl arfigiresods td@oPard i'éé‘beeﬁavél)hea frbBt VEWEC :s view and a

devi ce according to the second enbodi nent 1'ncludi ng

t hepattially opteside ovieve obitiniparis aathoidd T80 elanty df 18 Poritins&F the
in a third configuration; Figure 41 is a block
1¢5i atpiestirn |dayiqer gecargingpter the sacerid empadiment indudingothe door

control.lin he injection device accordjng to the )

s o SR, BT ARAT Arigcine Herfocl echanienm 10 i capguration;
| NVENTI f i ' i ndi > _ le.

a hand- (htiﬁéé gﬁ?@? rb (lndlnclkcaia {?W@gﬁhtgwgﬁdé afidh 8a %O'\Ml& uhit for
i nj eoritradirigdeiinjectionr ddvitjeeticiording tcithetsedBA# efiioaitent.2Nd

in particular for perform ng subcutaneous injections
fully aveead DR [GARRY ING QWKL ITHE INVENSEIOMt i al | y
onprises a hand-held housing 2 defining a seat 3 for

15 ocer v guBeRRT i st 4 iiates 2 Wdle A hgarchei, clectionically
medi oo e - oo dri v = ' qur e
gk bg?ﬁﬂ%& S!réjgglﬁbnrgtlﬁbg)é%%ﬁ Lﬂﬂ%ng Illgﬁf(gﬂqe&%ﬁoé, GRl & L cudtar for

performing subcutaneous injections fully automatically.

Injection device 1 substantially comprises a hand-held housing 2

defining a seat 3 for receiving a cariridge 4 containing the liquid medication:

20  an injection driving unit 5 (Figures 2 and 3) housed inside housing 2 ahd

. selectively activated to cooperate with cartridge 4 and inject the patient with a

preset dose of medication; and an electronic control unit 6 (Figure 12) — in

the example shown, a microprocessor — also. housable inside housing 2 to
control operation of injection driving unit 5.

25 | More specifically, housing 2, in the example shown, is of thin prismatic

shape, and comprises a front wall 7 fitted with an LCD display 8 and set-uip

buttons 9 (operation of which is described in detail later on); a rear Wall 10;

- two sides 11, 12; a bottom wall 15 defining a contact surface 16 for



tar

- selectively activated to cooperate with cartridge 4

and inject the patient with a preset dose of

WRHOFA#n; and an el ectronic control unit 6 (FTEPZ05/050711

12) - in the exanple shown, a mcroprocessor - also
housabl e inside housing 2 to Xontrol operation of
injection driving unit 5. 25 Mire specifically,

housing 2, in the exanple shown, is of thin prismatic
shape, and conprises a front wall 7 fitted with an LCD

di sganigctisgadhe patients skipland ras toro wall it fitédowitivfanvihjection start
i's descrk?ed in detail later on); arear wall 1 O;

t woPWHne1S. as explained igletailiatanan. 15 defining a cont act

f A5 WQ-2005 077441, PCT] EP 050711 . 5
i_g;t acti ngs']tz‘?%é" pat 'égﬁet {'s"“?kcfdfr]’r,he g Sﬁ? g{f hQUsing J127has a door 19
f1 1 hiaged'at thePbbtionh 8BEUICH ﬁ§b§gﬁéﬂﬂ%&dﬁ]’ t&%ogﬁﬁall 7 apd rear wall
on °S i gur e “T,

explained in detail later . shown 1 n

Hne 10faridwehish dpeng dijwards foquernitindefiah ofcatfitige 49nside seat 3.
hi nged at the bottom about an axis perpendicular to

front waln the example shown, seats3 k¥, reaeitlingtdadtidgméas an axis A
outwards fo permf inse ié’)on of cartridge 4 inside o
seaPerpengicuidhdo Botinm wall 1% ARd oe avalk1 7, and s Eemermpse to side
caryyidge 4 has an.-axis A perpendicular to bottom

wal |' 15 and top wall 17, and is forned close to side

11. d oseidse ich%é’ﬁi%géisifée sﬂedQZl%oug%jst s dBlifdS a, seat 20

defines a seat 20 (Figures 1 to having an axis

19ar 4Figatest b tad) haringaanl akisrparabeli toi axjs & andrfor reeerwing one or

batteries 21 for electrically powering injection )
devireere patigrgs ¢ fen, electrically, pewesng iniestingrdeyidet, tandrwhich are

1 andeeb IR TuRGe BB 83, torad i Bt pn B, O ©°
cylindri pal sRQlY igFrigarbad NbN91,2cRARGR &' 11l B8fhed by a hollow

a
quantity of liquid nmédication, =15 and having a

¢l oswytindrizahbbdys 28 tdootainingl asredetermirgid quntty ¢f liqoi@maditation,

mar ket ed di sposabl e needle 25 is insertable in known

Ran@id hawagas dprad. spplbasctioncaad 224, etirugbdwhish a commonly

0 bl AR o5 R B B ranfi 4 3 open

flh:r g«ﬁpgdﬁﬁﬁée %@F?ﬁéé?g@@iﬂ%ﬁﬁdh‘{ Fhatdd 81 kRihSPed member or
plunger 27, which is activated by injection driving unit 5 to slide inside body
23 and deliver the medication through néedle 25.

20 ‘Cartridge 4 is inserted inside housing 2 with end 24 for needle 25
facing bottom wall 15 and, therefore, contact surface 16.for contacting the
patient’s skin; and bottom wail 15 has a through opening 30, of axis A, by
which to fit and remove needle 25 toffrom 6artridge 4, and through which

- needle 25 is ejected to inject the skin.

25 Cariridge 4 has known external markings (not shown), e.g. bar codes,

notches, conducting or reflecting material in a predetétmined pattern, etc., by

which to determine the presence of cariridge 4 inside housing 2, and to

obtain information relating to the medication, such as composition,



20 Cartridge 4 is inserted inside housing 2 with end
4 for needle 25 facing bottomwall 15 and, '
%‘]ﬂa/PUr‘él, contact surface 16 for contacting tReT/EP2005/050711
patient's skin; and bottomwall 15 has a through
opening 30, of axis A by whi€h to fit and renove
needl e 25 to/fromcartridge 4, and through which
needle 25 is ejected to inject the skin. 25 Cartridge
4 has known external markings (not shown), e.g. bar _
codeycenfigtien @xpiry daiguetci Agother posdiiityiforgdentifging @artiidge 4 is

a predeterm.ned pattern, etc., b whi ch to determ ne
thetod’rsgsaef?rcgéo §quﬂ(§%§°ﬁﬂ%§v housing 2, and to
obtain i i l.at i 0 the medication, such.as .
conposi t%%ﬂ% g%@@?d@?ﬁ@%r‘%’?ﬂ% gbzfggg? 747 is supplied in a
congrefddtiobi rRiedicehdlising 806 iAot i il | :
for identifying car tﬁrgl dge Erf@\;séﬁttlé stggéle ?l%%f,(?nd defifes, with
3 r energhie rousieg 3i1f a aebdlorassyRiby32.As shown clearly in
Figures 4 to 6, needle 25 is supplied in a protective
needl e HYQEs sgediically, peediends iis|fined toardhprajes froa@ plastic
3 a needl e assenbly

def | i th h [ 1
32, hEHe st AR wiR NS ABEead 36 o body Roef eartion 4,
| ect I ' l.e t 33 jch fit
bt o ond 5SS 1&eble’as BETNSeSH IR badion 34 (i e botiom i
Higaréts2 ¢® My '
RS2 079 e phrond TR o S i e 8 oo
1Qndsupnarh 3gr ené @ eear randh 32 ¢ell the 1P inUPgores $30 13)@ndiosed in
the top in Figures 4 to 11) encl osed

rear end 35 t

in H%%‘ﬂ?él@aﬁgéﬁ angbwhich fithi thipughtend 24 ofipbdy 28 o 4aedfidge 4.
bod ' 4, ifically, dl

oupHsre sBaofiGiy] hdefie bupphf BRRGices # oulingn gt slasti flanges

Sur 86 40ffbgding 2&arcéil 85 oPhed , |
end 24 of boldyg/ a23 of cgrt?i ggéﬂ%aﬁg w@?%%%eh?rﬁé‘gﬁ%?body

det 88 of paritidgeoh as U8saxibedrin detaitiaet bke not shown, the
everse arrangepent of the engagenent between the., -
eedl e sgﬁpaf‘t ayermativee RAtr shpwhe thadrdversel sarrangement of the

pOS§| il ' er_case, the cartridge end may

be %b@%?egg{aﬁ’tw%@gb;‘é\% CeHIP aTiRROTe AR PR gCarkidorerd ds also

SUppesdibiehirs tHis! dter ca8EPRE EHifdghahd nﬁy be provided with elastic
flanges engaging the needle support. This further embodiment has the

1

advantagé that the needle support need not be specially designed with

20 elastic flanges, but rather a standard commeréially available needle

assembly may be used (even one with screw threads, which is a common
commercially available version).

Needle housing 31 is deﬂnéd by a cylindrical, cup-shaped body

housing front portion 34 of needle 25, and the open end of which is fitted to

25 needle support 33. In the example shown, needle assembly 32 also

comprises an inner needie housing 37 covering front portion 34 of needle 25.

With reference to Figures 2 and 3, injection dn'vihg unit 5 comprises an

electromechanical actuator assembly 40, which is selectively activated to act



advant age that the needl e suppor; need not be _
“&pe%Lal[ designed with 20 elastic flanges, but rather

a giﬂﬂﬁ%XH. conmercially avail abl e needl e assRG¢HIER2005/050711
may be used (even one with screw threads, which is a
conmon commerci al |y avail abl € versi on). Needl e

housing 31 is defined by a cylindrical, cup-shaped
body housing front portion 34 of needle 25, and the

open end of which is fitted to 25 needle support '33,

I n PhPIWIGEIHE & of IK3RAdo deaP@ TR ithingidEp batly 0'23f of cartridge 4,
co IS iL,nner.needl e housing ,.37,.coverin ront

por woa]ﬁ%gﬁ@‘%ﬁ%gap\éer% ﬁq‘&ﬁf‘ﬁ“}%ﬁ‘@? QHGEQ‘B Be&"ﬁ es 2

and 3, iRj ' iy i ] . ST
ol ect r ornCREan g 4l YR decncf BT Bie BReR jnvegion. injecton
sel dfving einit Saedmpridest fufthacéle WRMOSHINEl 4ddiator assemblg 41 for
PCT/ EP2005/ 050711 7 on plunger 27 of cartridge 4 an
fovanaving cartidge 4ddgide haubinga? and dipnglaxis tAQwerame feord contact
24 to deliyer the |jquid nedication through needl e 25.

AccSHReRy 16 &P QHtoF'Pﬂiﬁg'ﬁYaﬁﬁa"&’srﬁ@EﬂV??ﬁgdlﬁeZ@ : kemtcartridge 4, and
[ ' ey j Vi ng, unj CO i ses .a
o e 0 L R B

0" ang § Mt spiancaly, Daitel 8 4o 6 4 3pBndfig b 42 which
and slideadaliciadide s2at 3 of heuming2rtri dge 4, and to

i nsert needl e 25 inside the patient's skin at a _ :
19r edet er ni AEEheYBLA Figwses:2 apd & surrarling sleave 42 ifgepen, net only

fitt A Supporti | eeve, 42 which slides axially

| nsionbBs SXBREs, Bt e 61 Toe Se drdtim oBfr 1 qupembinberton

and ting sleeve 42 is open, not only at

oppoozictagﬂ‘g%g'l ends, but also on the side facing door

19 to per mMorenspectically, sQpp6rihg lsisige 42 chibfises a small-section

specifically, supporting sleeve 42 conprises a '

sl batiggy end portisnt 3% far Reciviogtandr28ef Carridgec4, anmglglfmdwhen
4 .cartri.d 4, and which, when, 15 fitting needle

5 ?%‘"f%P??‘i"S% 1p catlidg A 8 PI93SER Y #iastq fiaaes ¥ of necdie

nee ; t [ .

T PR i o e U SR 30w e e

s| eeofesuporting sleeve 42. "

Actuator assembly 40 comprises an electric gear motor 43; a push

member 44 which acts-on plunger 27 of cartridge 4 to move it, inside body 23

20 of cértridge'.4, towards end 24; and a transmission 45 for coﬁverting the
rotation genefated by gear motor 43 into translation of push member 44.

More specifically (Figure 2), transmission 45 substantially

comprises a pinion 46 fitted fo the output member of geér motor 43; a screw

assembly 47 connected to push member 44; and an intermediate gear 48

25 having external teeth meshing with pinion 46, and internal teeth engaging-a

leadscrew 49 of screw assembly 47. -
More specifically, leadscrew 49 is fitted to housing 2 to rotate but not

translate axially; and screw assembly 47 also comprises a nut screw 50 fitted



Actuat or assenbly 40 conprises an el ectric gear notor
_ “4@ K] %USh nmenber. 44 which acts on plunger 27 of

F¢ _ é\‘e‘ 4 to nove it, inside body 23 20 of pc1/EP2005/050711
cartridge 4, towards end 24; and a transm ssion 45 for
converting the rotation gener&ated by gear notor 43
into translation of push nenber 44. Mre specifically
(Figure 2), transm ssion 45 substantially conprises a
pinion 46 fitted to the output menber of gear notor
43; 1oleadscsow 48; Juiepra) with pusm endmblert 84 pasd fil®IRe hofding 2 to
and, an, ita'itafrrregi a%ﬁ gear 48 25 having external teeth
rrestﬁ?rf*’&’ Q0Gy P NG ratgte Withirespest inalleadsetew 4h1gagi ng a
| eadscr 9 new.assenbly 47. Mre specifically,
| eadscr gyvésﬁ\_gmlgénb% |F t4ti e anga'ﬁtggépﬂﬂy Lqfiged hyaihe asne ofatknown
t r aBOwWad Rty fRixlbie c 47. al.so i
conpr | sestygén ut secfgl\s/]vgff(ﬁ)" Pﬁ%@éﬁﬁg%“o‘g/ﬁ'ﬁsﬁif portion fixed to
PCTheRrgO® /0803 1dp wallti®. | eadscrew 49, integral with
push nmenber 44, and fitted to housing 2 to translate
al ong, HWHUFHBE assamably 4dicomprisepent eléctﬁcl(?badmm;ﬁ% slide 54
Pusint en 44 | s. advant a&iousl y defined by the core
of a WA BIRAEING SIpeve 44 of saidridas#andimovdbie pheiitito axis
52 Af ' ' fixed to 5 housing 2, e.g.
to ﬁ’o%ﬂ&]mgiﬁ?ngﬁ/\.%s%%fdé 2 A8 the ratationgenesatedzhy gear motor

el e53 intetranslatioinéfelidéd4. @ slide 54 integral with
supporting sleeve 42 of cartridge 4 and novabl e

1 / : G |
Gar al | elMerg srecifically ¢Figire 3), asikis $ai wdéﬁnéd)fbly a_nut screw

conyerti.ng the rojation generated by gear noto
i nt r°ﬁ"h?§l'3*€ﬁ5${ PMsFURROMNG slepvebA2 apkdittéd tal housing 2 to
(Fi ) [ 1 s .def.ined by a nut screw
pr oﬁisﬁtﬁgal?gé’eggl 'I$c§/k 'ﬁ%ﬁw@h}uﬁ%ﬂ‘?‘ﬁd"s?@eﬁ?@s parallelito axis A.
fi t Tedsinssionuss BImArisés alpifas 5! el ﬁ]g‘e ‘?‘%E’%r}%tgmﬂ_er of gear

rotate with respect to, an axis para

Tr aMIF $35 @nlesdsearewps7 semented 16 @NdS G4 aid &fed gb hBsing 2 to
1§)Ut|pgaté mg,nber ?f gear motor 53; a |eadscrew 5 .
Coniett 830U buf ngktransiats plang, titsdowo axisy sindgarlintepmabiate gear

r ot . t translate along, its own axis;
an d@%ﬁa\?ﬁé’ g%fr?er%‘ g?%lﬂ é‘é%ﬁh'"gﬁgﬁ‘ﬁ ey 5%)(?'@4 fgrnaldeeth engaging
rreslbiaﬁs;;rwv@/_ pinion 56, and internal teeth engagi ng

With reference to Figures 4 to 11_, injection devi&e 1 also comprises

-two or more retaining elements 60 extending about seat 3 to keep needie

20 assembly 32 fitted to housing 2 in a predetermined position (Figure 5), in
which needle assembly 32 projects along éxis A from botiom wall 15 of

housing 2, and the portion having needle support 33 engages opening 30 in
wall 15,

More specifically, retaining elements 60 are defined by levers
25 extending- parallel to axis A and having top ends 61 hinged to a structural
portion of housing 2, and free bottom ends having lacking flanges 62. More
specifically, locking flanges 62 afe located at opening 30, and extend

perpendicular to axis A and inwards of opening 30.



| eadscrew 57. Wth reference to Figures 4 to 11,

Ik Sk ) evice 1 also conprises two or nore
pg%g§%¢ﬁg4glenents 60 extendi ng about seat 3 tqqhggpum;mqwll
needle 20 assenbly 32 fitted to housing 2 in a o
predeterm ned position (Figure ), in which needle

assenbly 32 projects along axis A frombottomwal |l 15

of housing 2, and the portion having needl e support

33 engag opening 30 in wall 15. Mdre specifically,
retaini ngi%tﬁg}%te%"ﬁlﬂt%\r@ aed i loaded BldsyMy Snwa

: . : S seat 3 {o
exte | lel. to axis A and having top enajs 8‘1
hi ngg%ultﬂge §"i‘éc?1 Yigwration (rigurems.d8, Hoerd 1Y), and angl phFE8 into a
bot t a8 j I ing, fLapges, 62. Mre _
speci fi caﬁ%ﬁ al}ﬂggg? rgg'%b f n‘é’ek' 823"5’( 8) by eeapeativet cam profiles 63
openintegadihg witlll acetn®ilfed icul ar axis A and

igngar ds of opening 30. ev\%ﬁggﬁ%‘z}#ﬁeﬂ é‘?x@ﬂz%@e%wﬁqeve 42,

Re®PYANGHING Yeeve42 Bdves aldrgagasac! astical |y inwards
of seat tro aessurrl? a lock configuration (Figures 5,
6, .10 ant’P1jPeciialarwippartinglisicate 42 aiWiBS], cartridge 4 are

conf ' jgures 4,7, 8 and 9) by respective _
cam ﬂgrgggft?% 1902&5‘3@ %%P%%iﬁeﬁ@blw lin appesite direettbraniohaxis A to
pr o] assumerthfek a&i@ygeﬁ{é%ﬁég;ggﬁlﬁiegve 42, 5 as

supporting sl eeve 4 axis A Mre

speci fi cald {op kb positibh gFigls Mt h it .- |
rtridxcj) e 4 are novabl g Ijgofér:ét/igy yﬂggtmhé?rbf’aré@@@nﬂ@ loaded
Kb Stiomnalie aperationsofanjengos desicd 1t Gn 1S TUE, assembling

thr Lsiinct positions, namely: - a top Iim

pos ﬁ}%ﬁ%&éﬂ%ﬁﬁéé\ﬁd’dwﬁ%nw@mﬁm with e@Richtibs) starts and
| oadsids; 10 and any automatic operation of injection

device 1 (in this case, assenbling and renoving

needl e 25,2 hattornriingit bbéifor RE; | @Rt W medj.cation _
starts and ends; - g bottlca)rrﬁgférrél ?Bpag\g} H}o'ﬂ ‘f’@f’@dﬁ‘@g?e 25 is
10 JR®oYed from Ganridge Apand e 25 is  renoved from

@artridge_4; and. " '
aﬁ operaqmg Position (Figure 6), close to the bottom limit position, in

which the liquid medication istdelivered through the patient’

. s skin, and needle
25is connected to cartridge 4. |

| As §hown in Figures 4‘ to 11, the cam profile 63 of each retaining
element 60 and the projection 64 on sleeve support 42 are in the form of

20 i (
) complementary ramps and designed to cooperate mutually to part retaining

elements 60 in and close to the top limit position of supporting sleeve 42, and

to detach from each other, Ieaving retaining elements 60 subjected solely to

the elastic return force towards axis A, in the other positions assumed by

supporting sleéve 42 during its movement.

2 in Fi i .
5 As shown in Figures 5 and 6, in the lock configuration, locking flanges

62 of retaining elements 60 cooperate with an outer rib 65, formed at the
open end of needie housing 31, to retain needle assembly 32 inside .opening

30 in bottom .wall 15 as Supporting sleeve 42 moves into the operating



15 - an operating position (Figure 6), close to the
_ WP@(} o[Peri mt position, in which the liquid nmedication

. ' ,c?é & ed through the patient's skin, and n®E€uEP2005/050711
25 is connected to cartridge 4. As shown in Figures 4
to 11, the camprofile-63 of d8ch retaining elenent
60 and the projection 64 on sleeve support 42 are. in
the formof 20 conplenentary ranps and designed to
cooperate nutually to part retaining elements 60 in
andPesiiigie Spdhqtm,fld%/ restion @B tof puipipbitmgafleaveptd fits ingide the elastic
sl egve 42,  an to detach fromeach other, |eaving _
r et BHER PIIEHEPPOH gﬁrb?f&tﬂ&l regs| @nd, 35 o nerdlec?ads inserted

retmgfagf d%éf%\gﬂﬁﬁg%ﬁ?(i s A in the other positions

assune y —suppor g sleeve 42 during its novenent.

25 As shaysupPorfting Uslegve ANGnbves |
configurati cl)jr?B I ogki ng fl anges eéG%”%ﬁdgﬁgynﬁr%né the operating
%l epesition B0the dop éméttpositionh icuking Hargesid? &retdifngRdedbnts 60,
the _open end of needle housing 31, to retain needle

ass8iifb Iy the 196ks cerfigypatiam gpress om rngedteoousing 36 tasprevent it

sup | sl ee 42 ves in the operating WO

200@‘%5’%‘%2‘1“9%#@#%6@ 85’6"&’&%81?6"’;18@% negle fiyusing37 moving

endidiRind ' 42 Lits [nside the

el as(%%?: ér?lﬂ tgﬁsgjggggﬁgﬂ% eig»u%dp@%}/ﬁgst’%e?ﬁoaqdjgee?cﬂ%,support 33

endca bef commtied 85 caRtritgs of M withdadA #8f A8edb housing 31

cartridge 4. As supporting sleeve 42 noves
1qybautamaticaly.f r om t he operating . 5 position to the top
Slimt po&itio. |, oc fl anges 62 of retaining

: i n .
el ement s gﬁ,w'ﬂs'lqt? |th%9%fﬂ8'ngoelemm$ i69u@st they, presesan needle

on j t . i, foll.ow ng needl e

25, “ﬁggh?éﬁﬂ%%‘g%? é@? Qﬂ@gﬁﬁ%ﬁ “ﬂtbefﬁsgeﬁto{éitg@ uger too. Thus,
MoV iuAf &AMdVal ofnbBdRURARIAd | - e 80 :
neeélll emgtgoand negdl e gupﬁ%ﬁlﬁ%gm E%Eﬁél%gé%o% égtgglzéetdcl)e 25 is

car teinggronneetad tavcartritigeh i$ poeventeetdl e housing 31 10
1gut onat i ﬁ_gb_! . One will note that retaining elenents
0, as t %Pfa‘sog“ JMit eeglien of YBpPerYng Sleaveck? (Eigdras 10 and

hous; A espe 0 the user . tqQQo. Thus,
unt iSH '?')9&?'2%%@?&30?@ n&éﬁtelaaaénwguglpwngslgﬁfngﬁge@grgap between
e. g_.shaﬁldaﬁ‘sgI bEsuppotthg sleeve 42 and the rear end of needle support 33 to

arrest needle support 33 as supporting sleeve 42 subsequently moves into
the top limit position, so that needle 25 and needle support 33 are withdrawn
20  automatically from cartridge 4 after use. |
With reference to 'Figure 12, centrol unit 6 receives a number of
si_gnals from various detecting elements and buttons on injection device 1,
“and supplies control signa'ls for gear motors 43, 53 and display 8,v according
to a program stored in contro! unit 6 its< .
25 More specifically, control unit 6 receives the following signals:
- signals S1 from sensors _66 (e.g. optical, electrical, radio-frequency,
infra-red, etc.) facing seat 3 and for detecting the maﬁ<ings on cartridge 4;

- a signal S2 from a presence sensor 67, e.g. a contact éwitch, located



bei ng connected to cartridge 4, is prevented. 15 In

Ee bottomlimt position of supporting sleeve 42
‘% F&HW@?‘&O and 11), locking flanges 62 of retpaiTiraehs/0s0711
el enents 60 engage the gap between shoul der 39 of
supporting sleeve 42 and the rear end of needl e

support 33 to arrest needl e support 33 as supporting

sl eeve 42 subsequently noves into the top limt
position, so that needle 25 and needl e support 33 are

wi t [10RRAING280 duthetem el Y5 fananforaddteimigmg? eAfd®iment of the
use. Wth reference to --Figure 12, control unit 6

r ec OPFRIOS DY R Rutergpodys ppegdetarmined, didnoeter, degenéddig housing
el emgnts and buttons on injection device 1, and

suppl fes control signals for gear nmobtors 43, 53 and

di spl ay 8g A§84'$H fiem & tored in control N
unit 6 its §§ 25. N?re%é(g'eglé%gq‘%&c%ﬁ??%]a“lﬁf pr gapacitive
Pecesensy, idvatddobh boltong walin8! & housHgP ahd f .
sensqQrs 66 (e.g. optical, electri cgip, radi §'—1 é{gg'ﬂ?g'r?gy?o"tad

i nf W‘ﬁthrtﬁﬁpaﬁ'ﬁ.s)sﬁmm ng seat 3 and for detecting the

mar ki ngs qn crarézglird%e 4, - a signal S2 froma presence
sensor 672983 S4ITQSektp bujjons B, by whichuie saect, for example, the

ot o s et i e W nong R s RRsmtes e retents skin

opemedicdtipnaielivery@peb@Btcodndr edet er m ned di aneter,
e.g. needle housing 31; - a signal S3 froma skin

W9ensor 682 signgl S4 frome njettionlstart bowgraest i ve 5 sensor,
| ocat ed on boctbt &g}éwall 15 of housing 2 and for
det er mi ni n§"dBREAES ofithe incoming signels: centsdliumit Gsgppiléssignals

S4 f 1S 9. by which t lect, f
xary] enar2 18 Bl Fogealits senr rBobFead, 50 inrbath rotaion

needfireciinspane biskirt Calter &Rty disl) 3, Medi cation
delivery speed, szétc; andr 10 - gbstlﬁaﬁé*’%% from

i nj ection Seatrol unit & bas 18 owdnintdimaltasinnpo | n extenally for
! ncq@ngglgnal .. control unit 6 Sl_Jpp| ies signals %ET '
And ¢ S5t ot SIMAISHY); whjch sinses they acliprapragoararsf céRtrolSait 6 and

in et Hd§é§ Qltxd ‘ﬁquing of the injections performed, so as 1o inform the patient
' and/or doctor of these and the number of doses left in cartridge 4; The doctor
can therefore check patient compliance.
Injection device 1 is also provided with an interface (known per se
20  and not shown), e.g. a USB port, a Bluetooth communication, a infra-red po&,
etc., that allows information exchange with a computer for data analysis.
Programming of injection device 1 may also be possible (for
example by uploading from a computer), -which may be useful for clinic frials
(for example, permitting injection 'dnly of certain amounts and at certain
25  times/intervals).
Operation of injection device 1 will be described as of the Figuré 4
configuration, in which supporting sleeve 42 has no needie 25 and is set to

the top limit position, and cartridge 4 has been inserted through door 19 into



directions, and a signal C3 for controlling display 8.

: L unit 6 has its own internal nmenory 70 (shown
i Moz

f’y for 15 the sake of sinplicity) whi ®0T/EP2005/050711
stores the action programof control unit 6 and the
doses and tining of the injectldns perforned, so as to
informthe patient and/or doctor of these and the
nunber of doses left in cartridge 4. The doctor can
t herefqre check patient conpliance. Injection device I
i s SFS Hrhaus #nd isopnedted o supporting sleaved?. se 20

and not sh e.qg. a,U ort,. a Bluetooth
cormmuni cat B%gné?mtgy ioﬁp?ﬁql? ég ‘fg&aﬂ,ﬂdgeﬂds confrelledfullyauwtomatically

i nf @ i t@ﬂg k- 0 > faor dat -
anal gga gﬂ.ralr:’hrrg%?'amn ﬁgé@lg?é}leﬁjb&c%g’ '5'895%98 "feﬁlﬁfsé‘i"EB‘Y 32, by
be presepdn endfofmecdicABlisn u RS .

conput er), whi cr?emay be usd(;fsaf mfs‘ic}?éjgplg?{%%t@r'ﬁa °§‘°’“(‘f’8\' 15 of
8xamguaing pdr insettiang of thecebdie asbymbly ReihMbBiafiiP dBlctied by
and at certain 25 tinmes/intervals). Operation of

i nj QERSEHRS FEPSeR 61, &P thatheonteal armibEdaciivaies gdae Motgti5e in the

4 i gupat.i i.n which supporting sl eeve 42 has no

’ o SPBHA BRGS0 Pl SURRat L0 Bl oS 02 Tee e e

car @ldedgﬂ24nﬁ%ﬁegg%%tinp83§%@i§ _through door 19 into WO

2005/ 077441 PCT/ EP2005 12 seat 3 of housing 2

and connecfsdat resslippditid wo%beﬁiéﬁeﬁ?ent'%?sﬁ?ﬂ - Of

1needl e 25 to cartridge 4 is controlled fully oHtirly sleeve 42,

Qut GRiestion §4is dgtachnd from cam prdfilesiBd, scsthatidtaifing Gldivents 60
t he open end

i ' ' di nply 32, b

of "Rl Bl U Sing 8 e iing Tatoes GBomossmont Insodie
15 ' " ' h dl. ol y_j
g Ay Barectn Pl Pl bbsGuf E5enGe 3350w,

control Meetilefas@imBIABE af B' inS&t &Y iadie dhan .
di rection designed, via transm ssi oln 55 é\bndhgll?od%m’oeﬂ,by hand

t o rASYEING @fFsiaptergndichiedwas atwholet by 7ihén Bigareatd 1010.
jROsi tion @s a rE.sugt of the_above novenent of
Suppor t i MIS™8 | PEGHicaly, adapter, Zi dt rdoublesgup-shapsda emddcomprises

f - _ t ai ni ts 60
rove PP B2 S cpent 1 S el A Frlisedve cavies

- cl ospen mmqé ®ides and for housing needle housing 31 and inner needle

housing 37 respectively. The larger-section portion 72 also houses a
cylindrical slip sleeve 76 defining the actual seat for needle housing 31, and
20  the function of which is explained later on; and the smallef-section portion 73
is provided internally, close o the open end, with an inner rib 74 which
presses on inner needle housing 37 to remove it from the assembly defined

by needie 25 and needie support 33.

As supporting sleeve 42 reaches the operating position (Figure 6), end

25  portion 38 is inserted between elastic flanges 36 and connected to needie

support 33, and the rear end 35 of needle 25 is inserted inside end 24 of
cartridge 4. '

At this point, the rotation direction of gear motor 83 is inverted, and



housing 31 to lock it in position partly engagi ng
“&£§@9n2.90 (Figure 5). Needle assenbly 32 can be _ '

| PP Ed* nsi de opening 30 either by hand or REHERROBI05071

adapter indicated as a whole by 71 in Figures 4 to 10.

15 More specifically, adapter 1 i s doubl e-cup-shaped,

and conprises opposite portions 72, 73 of=different

di aneters defining respective cavities open on

opposite,sid?s and for-housing needl e housi ng 31 and

i nnEHPRRILDY Sleayg 47 HRoveEF Freshdbe iaperatingTpesition to the top limit
o1 BOETEEURS IE oBGY ey Mg S0 SEBeattas Beple A Admh i, inner
b 5 NS Rt S Mo

pr oadcerigagiigapening 30 B Rtainhg démeRRBeend, with an
inner rib 74 which presses on inner needle housing 37
fo renmov&lese toribentop dimitspasitivn, mieibciimd64 lop ngpdrting?Seceve 42

e ORI I B RiPBIES (% o ge?%;i{nggﬁ.gln‘z;%e 601l part 39taining
the . e
o rASrhS o S RER A inled B0l a08ierds W Gitanine 30 1o

25 irelehBbs pebdid Hopghggjqp@u?é-,?_f cartridge 4. At this
point, the rotation direction of gear notor 53 is

I nver t ed OrmedsupPotting s1ee42 ressesRAe Ay fidft okitich3 adapter 71
supporting sleeve 42 noves fromthe operating position

1938 B iseripd throggh iopeaing AQ inte sgets hymportiee dBethe cavity of

SUppRaLt. 33, nneedl e 2 nd. with it, inner _needle
nouSTHigh 35" 4118 “Eidhen. BR TopEh sl oRPRERFE ROt fig smallr
31 | . . ot ai ni

ol eraiRitr, WRGHiGH BORSEOALT SRS Nl Helbicld bl hBLEh sensor 67.
pr o] \Wthen riapter M isexpractednigos] erining'20, inAdeRESIS hBLLiRg 37 is
cam profiles 63 of retaining elenents 60 to part

r et aieAaYgd fromAeeie 28 (Figuee Bhat | ocki ng fl anges 62

1 Cr gurpntta S8R T Bt lectoBus Sven Bicsitiase 16 pentacting
FPsTAsieruh a9 ageany S dhsipl ooer o
cavi ty ofWhen start bution 18 is pressed, gear motor 53 is first acivated and,
via transmission 55, moves supportfng sleeve 42 baék into the 6perating
position, so that needle 25 penetrates the patient's skin. Gear motor 43 is
20 then activated and, via transmission 45 and .push member 44, acts on
~plunger 27 of cartridge 4 to slide it towards end 24 and deliver a
predetermined dose of liquid medication.
Before the injection is performed, the dose to be injected, the speed at
which needle 25 penetrates the patient's skin, the speed at which the liquid
25' medication is delivered and the injection depth can be selected using set-up
buttons 9 and displayed on display 8. |
Once the injection is completed, supporting sleeve 42 moves back into

the top limit position.



Gt

whi ch is thus engaged by inner needl e housing 37.

Gven its smaller diameter, insertion of portion 73

WO 26078l ect ed by presence sensor 67. Wien adeAiER005/0s0711
71 is extracted from opening 30, inner needl e housing

37 is renoved fromneedle 25 {(#igure 8). 15 Consent

to start the actual injection is given by surface 16
contacting the patients skin and so activating skin:
sensor 68.. When start button 18 is pressed, gear :

mot or 53 Needie Pstcaacd remaebdainsn cariridgé 4ARMYI AddRAGHGRY using
noves srgp[}orti_ng sl eeve 42 back into the operating
posi398RIET /do(Figiiies Sl 10)oor dirssndly usingsa hbedipaidxers (Figure 11),

ski tqr _43-is, 20 then activated and, via

tr anrbsigﬁ%jg{‘ %Wbejglogwdbprg&raﬁigme iﬁt“@@ﬁﬁ@(”- pl unger

27 of canhsted Sl I g rds d 24 and : '
del i ver Z!I\h 6'Jgr g@%ﬁ%aﬂ 'ne&‘%o%%"%%%?ﬂ%ﬁi gﬂi’@@ﬂcéﬂ irgmove needle
Bef ciaisinge31 and danérndcdidRbHSHGBY i

inj ected, the speed at whi ch égggo(lidjug%ggéaﬁgg ?gi)’esé'pt Rgve 76

pat i B3t frsk berexitaoteds fordpartiont X fo éﬂié{%@n r@gﬁ of needle

nmedi cat i o ,{'s delivered and the injection pth c

sel QUSN9¥t-ng set-up buttons 9 and displayed on

di spl ay Ce.: Lplection is C | et ed, supporting

sl eeve 4 tr%oﬁ\%eéo '{‘)Q?ﬁe&ht "S{'\%Peéfaﬂgﬂ erextraeiedtpashof sip sleeve

20057@ Freditdersd (HrEEGP8 9%% i li& 28 can be

removed from cart rlig%}geé4 ?jp)'/n éé?%ﬁi?i@gcgya%&rﬁ@ence sensor

HapB&rsothal Eorgrol emit® activattld)gea®mdtbf 85t Yndis) i

needl e box 75 (Figure 11), e.g. of the type kﬂ%\ﬁ%%ny sleeve

t he 4% 0@ thaiep imitysiiomtothe hatiom kit positioml | y, when

using adagpter 71 used to reppve needle 5 housing 31

and i nne‘rrwsn T 8%&?%@'%%@9@%99@@@0) 64 gini pupporting

5! eexiBothan Misthinig Slenfifyseh 6! omeportion 72 to

rest axially on rid;) 65 0 ﬁgeéggé)erg}ﬁ%ﬁg §™ {MOiRg ptocthe lock

poi negnfigeratibe byolosking fihges G2t fastiy bh s é’@é

slip sleeve 76 are inserted throrl%h Opgﬁéli%g 86%; adapter 71

usifi@re Y0 activate presence sensor
As supporting sleeve 42 reaches the bottom fimit position (Figure 10),
however, locking flanges 62 of refaining elements 60 click inside the gap
between shoulder 39 on supporting sieeve 42 and the top axial end of needie
support 33.

20 At this point, the rotation direction of gear motor 53 is inverted, and
supporting sleeve 42 moves into the top limit position. As it does so, needle
support 33 and needle 25 remain in the position in which they are retained by
locking flanges 62, and are thus withdrawn axially from supporting sleeve 42
and cartridge 4.

25 As supporting sleeve 42 reaches the top limit position, retaining

elements 60 are again parted, and injection device 1 is ready to be fitted with

another needle 25 for the next injection.

When using needle box 75 (Figure 11), this is simply inserted by the



10 67, so that control unit 6 activates gear notor 53

@ mpve supporting sleeve 42 fromthe top limt
VE[) HBP5H 0 the bottom Iimit position. As cam BEHEP28/050711
63 are detached from projection 64 on supporting

sl eeve 42, retaining el enents 160 are prevented from
moving into the lock configuration by Iocking flanges

62 resting on slip sleeve 76 of adapter 71 15 (Figure

9). As supporting sleeve 42 reaches the bottom fkinit
posimewh erd gi elﬁapemﬂgoﬁ@véﬂ activate ngrédemogesefdrob7 and
retainin e the gap between

o ARG STt R, Bred ¢S4 vertisda Adn rackichesame way as
end c{@ Hﬁégfje%t Lf&BH?;Btet?’ﬁ 20 At this point, the
a

r ot rec on O ear notor 53 is |nverted and

suppor t i Mies b@@arftades MBIV Rfectifh Odéie t PP
position. As it dod(;gs so, jrifeedl su%por?é%g&aﬂdto the present

25 rievamitioniwill ba elegao fot tha foregoingadesthpiorar e r et ai ned
by | ocki ng flanges 62, and are thus withdrawn axially
from sup @ Pertieylas) b)é\P@"anmgamm@rqfrthelgaovemaﬁ oiscartndge 410

supp sl eeve 42 eac S Ihe top |imt positi

r et a?'}ﬂ[ fl5cgmel gpiast sS 5 ag‘é‘ﬁ? 'Bﬁr p@&‘cean"d lPrﬁ}"é%lf?ﬁ fully
devi e t e 2

for t gﬂ.'ﬁg%twl ﬁ}% tlg(r)lﬁ e{ﬁ‘ u3| ng nee%ﬂﬁ{% %gldge ﬁ, and
( Fi gedgrerofibl.thé Bpsed &t whioip hyedleizs )pk#iétr’éiéstth@ pafient  skin.

2005/ 077441 PCT/ EP2005/ 050711 1 th end i nsi

Hheni ng o otheraverds avkenptheastual injeciiar isGRerfomhed, rt is possible to
automsiylcall rmvenedl 25 fromcartridge 4 in

exactfyothan oq?as@r Apd dtheesrRed, @t twhighy éb& edose is

T R o 008, A O

f or egAd D@ referLskinbbAdtration spagdl cul ar, by permtting

control of the novenent of cartridge 4 to and from

cont act sulepdy.echabges maydie made do injectbnpdevicel ¢ @isfdescribed and

5% %flaﬁr%garﬁ%@gl\lg it tI'\IO\Q/ vandd[asg%\ébn rorr]neetgnleesgospe of the
accompanying Claims.

In particular, the ‘movement of cartridge 4 and delivery of the |
medication contained in cartridge 4 may be controlled using a single gear
motor, which may, for example, by meaﬁs of a transmission similar to those

20 described, control axial displacement of the core of a Bowden-type flexible
cable acting on plunger 27 of cartridge 4; and releasable locking means may
be provided for selectively making plunger 27 and body 23 of cartridge 4
integral with each other, so that, when the locking means are activated,
cartridge 4 is moved to and from contact surface 16, and, when the locking

25 means are released, plunger 27 slides inside body 23 of cariridge 4 to deliver
the medication. |

Furthermore, injection device 1 can be used, in the same way as

disclosed, with other types of medication containers, such as a syringe.



controlling the speed at which needle 25 penetrates

the patient's skin. 10 In other words, when the actual .
WORNB Tk is performed, it is possible to SetPGRIEP2005/050711

only the nedi cation dose and the speed at which the

dose is delivered, but also tibe speed at which needle

25 is ejected fromhousing 2, and therefore skin

penetrati on speed. Cearly, changes may be made to

injection device 1 as described and 15. illustrated

herei n \wiguresat J3-N6vehow a bapdsield)gelecwonicdly csrftiedfinjection

the accaonpanying Clainms. In particular, the novenent

of deyicer BAgRceprding 19en i srRSPpdoembpdiment dif ctaei iomention. Like the

contaiped i n cartridge be. control)ed using a, .

Si et geUicRol ahesrif dn Wi s ermodiimant dhe ijeckibariievice 80
of | oSl om_ AL ar ey _ ’ o

b PP 1 B Bieds /RO k2B (A nFiures 12
Bowtieonllyy, RecartriigetNdider @2Tbe adedrh B dating’a BB9RAgEE3 Bbntaining a
cartridge 4; and rel easabl e | ocki ng neans may  be :

pr oliquikk anédicatias, ex pusteinyenizen 84 designgerto2act aond abpldiger385 of

of cart id&g 4_integral wWith each other, so that,
whefAt109e $31a fitg emechanical actuatgr assembly i88der drivisg push

oo Rises 2 aid § SePal SBldbAlea] son2By ast oty 8F for axiaty
| NS hfRINGOSH pérticailar Cértridgd Hoidert &.%gb&eﬁB pticnfr‘ded gn a side wall

medi cation. Furthernore, injection device can

10sedf housing1 81 sambactagted by alstidihg batton 88 ploviddiedn therRfime side
of medi cation contai ners, such as a syringe. WO

20047 may1 becapanedobys bewg7 1otatedsatroul e @ivol xis698 Hovinaert or
hand-hel d. el ectrogj cal trollLed jnjection. devi _

0. TEBov: P ok BB GriRion leviche Crtas Poider 82 is
Li k @xiafi¢ mdvabReidiAeq6 ¥bsesd natiRLdb J .{rpdég}egafé%%# pivot axis

enbodi ment, the injection device 80 own 1n

13- 86 wieerpini aeaxiali reracted positival ng 81 (shown in Figures

13, 5 14 only), a cartridge hol der 82 for

1accomod Bushgnambgr 84i erpaprésesc antaxiallynigcempiesgibled and laterally
mediccation. . a push .menper. 84 designed to act on a o

o urlE@bleg ing’ R BOvIRS JRE ot &% sFaR.care Apbariech i 180y @
act Wiidihg ARRLEGMYLCRGId Houlig'65 %t BHSbper part of the device, and a

piston 93 fixed to an end of tube 91 projecting from housing 92 along the axis

B of caritridge holder 82 and cartridge 83. Piston 93 is designed to cooperate
20 with plungér 85 of cartridge 83 (see Figure 16) as well as with a movéble
recessed part 94 (see Figure 15) the function of which will be explained iater

on.
Under the control of a control unit 95, represented in Figure 41, first
actuator assembly 86 may move push member 84 axially from a retracted
25  position, in which piston 93 is outside cartridge 83 and within recessed part
94 (Figure 15), towards a disposable needle 96 conhécted to cartridge 83, so
that piston 93 comes into contact with plunger 85 within cartridge 83 and

pushes plunger 85 to deliver medication through needie 96 (Figure 16). Push



nmenber -84 and a second el ectronechani cal actuator
assenbly 87 for axially noving, in particular,

WOAWFNTEE hol der 82. A door 88 provided on a SRCEERMII/050711
10 of housing 81, and actuated by a sliding button 89
provi ded on the sane side wall7Z may be opened by
bei ng rotated about a pivot axis 90 to insert or
renove a cartridge 83 into/fromthe injection device.
Cartridge holder 82 is axially novable relative to
dooMeBBbELA4 mey dhetbbe maved bickto BSratiaoted positin, Réaving plunger
90 %e in an,axjal retracted position. 15 Push nenber
84 rPB#*i‘%BQS'B?P i yaginushedidnpressi bl e and lateral |y

f1 exi bl i f ing, and -
e 1 eot oa B Bman R8mhivFet 8ha¥ & Subflench e unit o5 10
housi - -

Dy St o, SRlonn RRSIRAS) et 4SS 8B ush mamoer 84,

Bousiush ra@makohgusing S2xaml cartedge Ralbbr B2 GorPhd8B 8%. to and
and cartridge 83. Piston 93 is designed to cooperate
20 \iram agiaitegevalb 87 of deviee housiog &3 fos eantactouittethe@atiant’s skin,
wel | recessed gart 94 (see Figure

it ) vapl
15 tpFishinhicay TR 43 Emone fiaerie, 28 aafspmy Gristidoan B ang o insert

Und n : Al t, 9 represented in

i g b Rhdde 85, Rofifh 1L ey s g MR8 Y  Sthucture
mentsz, 84 86(i9d may’ b Thévddebemdeida t blddOBosifidh in whi
whi ch piston 93 i sy outside cartri dge&gB'%g%gfév% ?ﬁ'{ﬁ&h in which
10ec ergastie P congeact¢d-ig cariridge) 83 isowithiddevicdi iR@H@B £ and one or
needl e 96 connected to cartridge 83, so that piston

93 JHRERDLSYRM Pegilientin witemnaedia §8rprejscisiftam a tareughiopgaing 98

83 : 85 to deliver nedication
througﬁ'dggﬁﬁéﬁ%%%me 16). Push WD 2005/ 077441

PCT/ EP20(RéfBRinG1b FigureBBITDAR, ﬁéecﬂ@éﬁlt i28Re8%0 %EM Zztioj?ﬁékfrom a

to its retracted position, |eaving plunger

posi Plesiic needimsupnesh@giwhich fiie ootoch bottaraend 18998 el holder
y &g cgﬂt rolled by control unit 95 to nove a.
r uts §P dNAJhe crarsRPNding Potiem ead A3aefnentnidge 83, spusimded by

ol aogtais e 088 harRaR Bl ulioh B 38 2P ecib sk, Bfimapineede
97 Obugirt 9F onUcHrfidge holder 8298 befikvid by nidifsRitbnGlertiediate

ski n,
metal member 102 fixed to bottom end 100 of cartridge holder 82 and having

a number of elastic flanges 103 which may be compressed '.between the
20 external circumferential wall of bottom end 83a of cartridge 83 and the
internal circumferential wall of needle support 99 in grooves 82a provided in
the cartridge holder wall.
Before connection of needle 96 to cartridge 83, needle supbort 99,
with needle 96, is fitted in a protective needle housing or needie cap 104 and
25  forms with the latter a needle assembly 105 (see Figures 19-20).
Referring to Figures 19-20, the injection device 80 according to this
second embodiment further comprises releasable retaining means for

retaining needle assembly 105 in a predetermined position inside opening 98



to automatically fit and renove needle 96 to/from
cartridge 83 and to insert and renpve needle 96
YVRt209547a#1t he patient's skin. Mre precisely, PCT/EP2
structure 82, 84, 86, 92 may be noved between a top
retracted position in which 10;geedl e 96 connected to
cartridge 83 is - wthin device housing 81, and one or

nore bottom positions in which needle 96 projects from

a through opening 98 provided in bottomwall 97. ' ,
Ref &f bottgm walfiogumpesd feled Ifhdatis fd ; and

- projects froma plastic needle sup

ont delgapahle oratainingl &bsobr diagers d0e, Migte are 1a%t§%e&q§/ needie
that_the &orrgs ondi ng bottom end 83a of cartridge 83,

sur ASERTRY 30 % dngpriio intpsopsning €8, tandt e axRiRrabutment

end f dle 96.. Fitting of needle support 99

ont g?] Efg(r]:? ?Iiogg‘gﬁ'%bﬁ'&@g 'Qﬁe'%“gnaﬂ% Megdieqassemity 1955ntoaepening 98.
isnt qrdIBsd r fixed to bottomend 100 .
of cartr iaggf reﬁgﬁj@r tagg "i’gﬁ(f r% g’\?ﬁpﬁ ée& gn ﬁﬁ?‘rﬁg?”r&g'@"&s‘ifi%e"'ng
f | ar8ge and O8rensuibjectealy td) @inC 8[Haf; 20 .
external ci rcum‘Jefenti al nWal I [lgﬁéﬁgt@?rcny%ﬁgo‘@%?so Xis B. With
car t3outipenissuriace 10% releasableaktaining taby ¢08 Hehiad gﬁ?& hwhich are
of needl edagf)gort 9? in grooves 82a provided in he

car t7'9488 O anRyiar upearoflangeoABR mfi ngedid hoasidge1®6to lock
to ' edl e su t, 99 wi th needl e 96,

is ?ri%tbtt’!eédgug%"iaﬁ r1gb$e'§tﬁ’ep\?é'"%2g§n%" Rlastrrgeshanical geasardglectric

1004 swnith) 269 j : |
105 (se6. i qur o 10 sopEApR 1o R aliE Gl 888 sbe. cetects

t he qch]'aiml aofriabde 106 fby&mﬁﬂ’@hﬁlﬁhl@']om a‘hH's%nd§ %?Ioé]gctnc signa| to
t further conprises releasable retaining -

enbodinpep

mearfOMBYUNt 8%-3i ni ng needl e assenbly 105 in a .
predet er ryg LLion inside opening 98 WO _

D005 077 ety EbbhBioh B¥ sepdeids iy g?igtwm actigated by the
Thedeseribieasicadiet AisB} w | S8t WPg Ol Ore
rel easabl e retaining tsgt)ﬂgqlor | ﬁbgeg"ra‘g&iot%?smm@h T4, insertion,

et ummatiatpiyndetgicted byssarisoy. 1005 dad88s | dohtrb] St 481 activate
into opening 98, and an axial abutnent surface
whi RCPReaclIgtpisassemly 87 tagvolecdaws atrakiurd @3, B! 86, 92 inside

' - ab| tajning tabs 106 |
o < pies Fousind 81 TG e EotiArie Bpoilp i ryretaining forcs exerted by

retaining tabs 106 on needle housing 104 is sufficient for needle housing 104

005/050711

to remain Iocked in its position shown in Figure 20 whilst bottom end 100 of

20  cartridge holder 82 equipped with intermediate fixing member 102 engages
needle support 99 (Figure 21). Once movable structure 82, 84, 86, 92 has
reached a predetermined bottom position, in which bottom end 100 of
cartridge holder 82 fully engages needle support 99, thus connecting needie

- 96 to cartridge 83, second actuator assembly 87 moves structure 82, 84, 86,

25 92 back to its top, retracted position with needle support 99 and needie 96
connected to cartridge 83, whilst needie housing 104 is retained by abutment

surface 107 (Figure 22).

Unlike retaining elements 60 in the first embodiment, retaining tabs



98 and are subjected to an elastic |oad directed

towards axis B. Wth abutnent surface 107, rel easable

V249971t abs 106 define gaps which are engagesd/ddo0s/0s0711

an annul ar upper flange 108 of needle housing 104 to -

| ock needle assenbly 105 in op@ning 98. An

el ectro-nmechani cal sensor (electric 10 switch) 109

(Figure 41), connected to rel easable retaining tabs

106, detects actuation of tabs 106 by needl e housing

104 a0@ deemot prevesitelier usersfrgmaterhoving aidednd he0sihg 404 during

Automatic connection of needle 96 to cartridge 837is

act i FANEStRY gfreedie, 981o; Gastrisigen® dHowavere aiby yreddbal of needie
is insertion, 15 imedi ately

b . 6..
dgi 2@?@%’*@%&%@1 connerlion pregessiis driectegisby sensor 109. If

actiy S I 7 ta. mve do .
ST ustor & BIROM| R, JonRE SR 95, Kime8i Bl S5 the connecton
f 8 omprdcess ehtdaingdispBe irbiufi of Hadabet iyl 0 :
exerted by retaining trabs 206 oﬁs'ﬁeﬂﬁﬁmﬁggséﬁ?%ﬁ° fts top

i s sapsifien.che ser witktwinebehonopbsey, Mbta displdyestiédh 1 £ (8 6ure 41)
in its‘}%gasd'cti on shown in Figure 20 whilst bottom end
100 8f° o ths inlpstion Aedee.do staftia pewdcaninettion process.

I nt di X 02 dl t
00 (¥ gur LooIriEeRE SRR hom GERlEE I teer invtrisine empty
0 . 32 e ingrise
ot t ormond 160 51 " eae ohenth BRI Bodnii of Reltice mean

A8edI186s1PHby needle Hdusngckdan dctuation B sHse10698 defocted by sensor
cartr,i gg_gh,SS, second actuator assenbly 87 noves
T

st rudfdr thigcauggs C?B?Olwitsﬁﬁ tcggqﬁvaéie 'semdrldmnl 96met assdnatsly 87 to
pOSi th ne sypp and needl e 96
conhé‘g@édgftr%aggert r?&e%s,c%ﬁ%t 1% 8cBPiom cepsition whare needle
IS I euphste by Mk 7. El aur, . .

unl i keal!rJ et aigniigng el gerr@érﬁdééggtﬂgﬁ&t% %Ff'é:%'?ge%béégn%?ﬁ user may

r et aithemacttatesa Weed@E 08ILASE BddorPCT1 BRAARS GHb8ddde hddking 81 and
ﬁgG do not grevent t he user fromrenoving needl e

US icﬂﬂnﬁ‘?’ﬂ dor pﬁ@trol céith &8t itanmove na estjuar® Getaining member 112
of needl e housing

o AT S A Bl B TR B B kB menber

sensan2]lifierel in a gap between abutment surface 107 and annular upper
flange 108 of needle housing 104, is above the upper end of needle suﬁport
98 (Figure 24). Thereafter, a reverse movement is imparted to structure 82,

20 84, 86, 92 while needle _support 99 and, with it, needle 96 are retéined by
retaining member 112, thereby detaching needle support 99 and needie 96
from cartridge holder 82 and cartridge 83 (Figure 25). The user can then
disengage needle assembly 105 from retaining tabs 106 and take it out of the
injection device. |

25 Accqrding to an advantageous aspect of the invention, sensor meaﬁs
are provided in the injection devicé to detect connection of needle 96 to

cartridge 83. These sensor means, vis.ible in Figures 26-29, comprise an

optical transmitter 114, such as a Iight_—emitting diode, and first and second



such a renoval occurs, control uniit 95 i Mmedi ately }
vﬁ%ﬁﬁgo7gﬁ connection 5 process and controls the return

of “novabl'e structure 82, 84, 86, 92 to its topPCI/EP2005/050711
position. The user will then be proposed, via a

di spl ay screen 110 (Figure 41)20provi ded on the

injection device, to start a new connection process.

For detaching needle 96 fromcartridge 83, the user
inserts.the e t¥ needl e housing 104 into opening 98 -
up PBHGE JacriMest T & 1186: sueh RS cdegofixabio the7inteyior face of

| ing.104. A i f. 106 i s d d
by et 408 di well 3 BRoBhoisino M i g selastar 117, puieh as a
sec aiifoA Fixdats fthél%gﬁé@{é{ b3ék P frdfPWal o B&\‘hé%‘ '@%ugﬁﬁg ﬁfppﬁcal

86, 92 down to a botfom position where née

99 tranéinliterd 1i4ris akgdEwhnBRtRMd S EohFbeltaERcRRere 5, 116 in a
The user may then actuate a needl e rel ease button

111 dirgetinn palishtodaxis Beartbplsicad betweerdthim. Yoinsre 64rdtlidetholder
conhgol unit 95, to nove a square retaining nmenber 112

t r affév &R Pracisely imovable, stiugtuse B2 84, 6, #ris ia thegretracted
113 ofr et ai i ' d |
N TN R
f1 ange 118G hing M &5 5‘9H§|'nnl.9aﬂ'9‘ﬂ’ltte§jsyqpa%\ﬁlﬁﬁt{é}eltﬁpga?s%es a first

end of needle support 99 (Figure ereafter’,
r evdimgenear bottorh ersd 110Paf cadritige Holdi? 82! & l%aecégdtﬁ/‘méréor 117
e

86, 92 while needle support 99 and, with it, nee
0 e angpasses syecqnst g negr rhatioar end 100 it esagiyfirst receiver 115,

d i | e d le 96 f .
oor 18 A SeRS 0B BRA 118 1N Sleg by rarsmiterbi passes a frst
' ' i ol v, .105 -
ot A Rebl BBtioft & 486 i SR BAWN BN Sy BfSes,a second

devitoee n&ar AmiontlieRg 10D a6 redunizeadP wceR@PeCls. Hs bPFarent in
i nvention, _sensor neans are provided in the injection

devifigureo 2dettiae tcreesrRectidnonf &n mppelt odient of botomr eAge100 of
3. ensor. ,nean visiple in Figures 26-29,
B msPRERBe T e a2 IR Bk At pedler. e abolimancad0Ghas a truncated,
| 9hfat QM podien dioad i g
2005/ 07744‘3 pCt/ Egz‘g’ol?fl 8%6%&65'5%%03ﬁ§355'i £ Orgde support
115,99, With sieetleassp rsobmiljeﬂg &fonnktte@0to! Botlolf &nB! #50 BF cartridge
face of the front or the back wall of device housing
81, hakdera82epptical dpeamy,118uctiGasren interrupted by needle support 99
(Figure 28). Receivers 115, 116 thus no longer receive opticél beams 118,
20 119. This is interpreted by control unit 95 as implying that a needle 96 is
properly connected to cartridge 83. Figure 28 shows an intermediate
gonﬁguration where needle support 99 and needle 96 are only partly
connected to cartridge holder 82 and cartridge 83. In t_his. configuration, the
second optical beam 119 is interrupted by needle support 99 but the first
25 one, 118, still reaches first receiver 115. This is interpreted by control unit 95
as implying that needle 96 is only partly connected to cartridge 83.

Thus, after the needle connection process described above, if control

unit 85 determines that no needle is connected 1o cartridge 83 or that a



mrror, fixed to the opposite, back or front wall of

%%ﬁ,gﬁﬁg#si ng 81. Optical transmtter 114 is aligned

and second optical receivers 115, 118CT/BPR05/050711
-5 direction parallel to axis B and pl aced between

them When cartridge hol der 8221 nore precisely
novabl e structure 82, 84, 86, 92, is in the retracted
position and no needle is connected to cartridge 83

(Figure 26), a first optical ray 118 form ng part of

a beBFR4? &honivt Padlyngornesiadhio cartridgei8hatheessar i iditallowed to
ti m"‘inﬂﬁger tB ttom.end 1Q0, of cartridge holder 82, is
reflected §\WW‘8P 709 1o PIARCSSYs & Jestag e then chetsdive connection

near pfe O first recejver. 115, and

a segongé%pr%e?'gap aeatstreﬁoqugﬁlr'}?xﬁtéorﬂ(ie(véc& 'Bihusraseased.er

114 passdsigardsi Bot andi 8% SRS eqd 100, is .
reflected by m fror 117 ang pa@fségﬁséﬁa%sée%c#}’g MEARR TR fetecting
bbt t epANestion B needice 86htos eartridhe 88.cinvidls dd®ant one, 103a, of the

apparlen{‘I n Figure 27, the cross-section of an upper
por t PigRIG fapges J08eAt intemmedials fidng tmeniger HoRdier loRger than the

only j Lar. . ttomend 100 has a
tr ungig’t@ é(giXNﬁ%ﬁ ?:# frdge 5‘8%&5 ?3% I§An thegretragtedepositionsand needle 96
optifga il I uppor t 9,. wth
need| ebggj,m?]sé%{mper _yt00¥ﬁﬂ%§% t ghéolgﬁg‘?ﬁteﬁ%sﬁﬁd]aﬁge 103a,
car t conipessad bdtwediPneddie istppoR ©8Enhdltkho .
iksgt errupted by needl gesuppo?tbo% @(E gur g%@? :%%'S of cartridge 83,
cel¥2A8 enpsporiion whigh prejectsnoeside meedleespiorcdd and defines a
[ t

bea 20, 119. This is Jinterpreted by control uni

95 gﬁ'#%rﬁ??i *y “t'l‘ﬁa%"'%\ & da dhis apsfiguration. @veepticat oaransritted by
to c ki ] : ap i nterpedi ate

cont TPl bl £ 1 oo hocprcting el pogion of fange
are 9033 tpwatdsy ancopiies t edeivar ciabt rﬁé&ﬁg&?'d}% ggnaqngy optical

cartridge 83. In this configuration, t secon
opt i EEPVBE dré21isdntespristect by upanil byit 9Sel nsiyiRBAREt Aedie 96 is

fé;f:ep{}z:re‘ﬁ'! o eed 5 oo ?ﬂ&e;tﬁl%lt 6P hecoer bandnneeds 96 is not
* Cart PREED Sd NPl Bafucd 413 BReumnatirigne o1, then the
et o m nos L hat no noed] 3195 1628 deinet 8 <eodild gl 624 giferent
or tfam hevisbauge 671 4t 841/ B2 A6 /cab6) thé optitalR§dkfiected by
Ing t Oﬁ{qy%ﬁ@&h{)% end r;J%(l?t(i:otnegf f%a?‘ngcea{otS;Iisd ggt rggéivcteg Ey 'li:feriv;ri 22. This
20 ° is interpreted by control unit 95 as implying that no needle is connected to
cartridge 83 or that a needle is ill connected 1o cartridge 83.
Returning to Figures 15 and 16, delivery of medication through needie
86 is, as explained above_, carried out by piston 93 of push member 84
pushing plunger 85 of cartridge 83. During this process, piston 93 and a
25  portion of tube 91 is within cartridge 83. Piston 93 and tube 91 remain within
cartridge 83 so long as doses of medication are left therein. Once all doses

of medication contained in cartridge 83 have been injected into a patient,

push member 84 is retracted outside cartridge'83 to enable replacement of



initiate the injection and is proposed to restart the

WeeRLSoHgjJnection  process. Security of use of the
i njecti 0?01 device is thus increased. Figures 30 la(f]lqu;%OS/osmH

show al ternative sensor neans for detecting .5
connection of needle 96 to cartzgdge 83. In this
variant, one, 103a, of the elastic flanges 103 of
internedi ate fixing nenber 102 is |onger than the
ot hetﬁéi%#e&\r%l%g%;réggf hol der 8.; is in the retracted
posi sk ceuldmop@vey efi e
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pr ojceatprisgs @peniy bitdh 8 an defi pes a second
ngl e a2, di ffe?glt fro?ﬁ‘)t;’hgﬂgl‘;rsiégbi%& %‘Q{’f?ﬂw parallel to axis

10,7 8. lockablgj part A28, fixeketo pdnii) bifdn ggfill\&&é ﬁgillgg housing 81

the projecting end portion of flange 103a 1S
r eceaur']'\%%f"wsu"&:% i?'éége 124, a lpives 129 actuatent gy BERIHE pB¥ 123 and a
CoNntigckingMember 1 ﬁ%ﬁ%‘%@%t hat no needle is .

connectéd to carf PvariZ5. heverd@sds inwounkdd on an axis

coneattie fixe® remkive it gRvER. r g o Figures 15 and
16, delivery of nedi cat | onh(%aﬁbguéglliqhgo@%ﬂ’pemggﬁ’ef 326 igs mounted

explC8i Revatle siwicturar 82, B, ' 93 ush _

ls'eﬁ‘g%r 034 ggshi n? pl unge?gé%?ﬂo%gé%r?ﬂoﬂ}é&é@ 5, 116 grposite
hi $*BrBEEESD i fespegioaneningsutioor 89 o 86 ab e Ldiiie with
Wi t Redpetpid Ho@gsl 8%. Pi st 93 and tube 91 remain

within cartridge saidys %1984353661(9@@9 aodirentith qriralRl to axis B,

ar e ahéf hag her pidassOsR 3l L. e of nedication
contained in cartridge %3lﬂﬁg§§ g%%nd?sr‘ﬁ’]é‘@t de conperate with a

pat Pemespondinghflareyde2s Sﬁcar@idbs%ﬁﬁ—%?. out si de
cartrid 83 to enabl e repl acenent ot WO 2005/ 077441

PCT/ EP200% (5t mechanism comprises movable recessed part 94 and a levr

20 129 actuated by recessed part_94 and having, at one of iis end, a flange 130

designed to cooperate with flange 124 of lockable part 123. Lever 129 is

mounted on an axis that is fixed relative to device housing 81. Recessed part

94 is movable along axis B and fixed to one end of a spring 131 (visible in

Figures 13-16) the other end of which is fixed to movable structure 82, 84
25 86,92. |

Operation of the opening and lock mechanisms is as follows: during

Injection of a medication dose (Figures 32-34), movable structure 82, 84, 86

92 is in a bottom position, piston 93 of push member 84 is inside carfridge 83



22 the latter (Figure 15). A risk could however exi st

%}g)aib ilr(%e/t_ween two injections, the user opens door 88
B cart ri dge 83 fromthe injection devi g&T/EP2005/050711

whi | st push. menber 84 is still inside cartridge 83.

Such an operation could serioudy damage push nmenber

84. 5 1n order to elimnate this risk, the present
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PRk cil{gaébﬁé%gae‘(ret 5aery Niscios, Mpygblecstryptuier 82 & 8 92 and
axi pitiont 93 of PusRthnésbat By Vif§cqusi ng 81.
Recessed part d_9_4 is novab%é_&%agﬁg']egg?tggBBHﬂ'gg f‘%op@f push
one "BRMber &4, spistong9d Bhiefy ithe b€edsNof @456 tpr%ﬁc $and pushes

t.he other end of which is fixed to novable s ure
]§2, rgg?ss P%@’Qﬁgpwqqgéra@gir@ﬁ ti'qﬁ ac_i_itm_ Olbsprlrlggl b tek kecessed
gg%}% ?g’}dﬁ%sgﬁgé,%'ghﬁ%‘éﬁwgfg%é)ggd r?ggjsgq?rt&; gﬁﬁéiﬁ pppé@stte to the
ﬁg,nbeg?: gz\aiag @@ 194 Egﬁt?tl@ 432@8?9% B g 3e rRuS R ckable
part 123 (Figure 40). Door opening button 89 may then be sﬁd upwards as
shown in Figure 38. Upwards motion of 6pening button 89 causes ﬁrst.lever
20 125 to rotate to move locking member 126 down and thus disengage flange
- 128 of cartridge holder 82 from flange 127 of locking member 126. Under the
action of a spring, door 88 and, with it, cértridge holder 82 are then rotated
about pivot axis 90 to enable extraction of cartridge 83 from cartridge hélder
.82 (Figure 38). Door opening button 89, lever 125, locking member 126 and
25 lever 129 are 'subjected to the action of respeciive springs which tend to

maintain them in their rest position shown in Figures 32 to 34 or 35 to 37.
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WD 2005/ 077441 PCT/ EP2005/ 050711 23 and recessed part

94 is in a rest position, out of contact with |ever

129. In this configuration, flange 130 of second

| ever 129 engages flange 124 of |ockable part 123 LLOYD wiSE
(Figures 33, 34) so that |ockable part 123 and, wth

it, opening button 89 are |ocked, i.e. cannot be

moved up, thus preventing dpam88 from5 bei ng opened.

Bet ween two injections with the same cartridge 83,

novable structure 82, 84, 86, 92 is in its retracted
position, piston 93 of push nenber 84 is inside

cartridge 83 .a recessed. par 4.1s in arest .

posi () dnaielt Sieiar i enTolies dledtR ¢ige (L 80) for
35-37). In this configuration, flange 130 of second .
injecting peses dpses eﬁmasmdl@atg@smqmnamaepémsa(;zt 81) which
123 (Figure 37) so 10 that |ockable part 123 and, wth

i$ adaptedfonedeitinga raedication containeard4; 83usontaining:thei lisgyid
door 88 from bei ng opened. Once all nedication doses
neéditaticte ind Wasacbhtatg sufidcd a2 97¢ v dontactirrpa patieats ekin,
structure .82, 84, 86, 92 and piston 93 of push

a'ﬁ%'?ﬁ@f a&ﬁgﬁ‘fr @Qﬁ'?41?"8‘7?fdrerﬁovi9§rsiaﬂﬂnfe%ﬁdai‘i%id?fr‘lté]ﬁer (4; 83)
pus menper 84, piston 93 enters the recess of

r.ece I. . t 484

TERAE R . e AR s OGS RS (Rap )
recessed art 94 cones into_contac ith the end
checanared o thalaif Goetad Stgcanas: aaliohdatipdiiande 81
124 to rotate |lever 129 and thus disengage it from
doparigsisea tiypughigrernirg ¢80 e980for rerivingpe hegdleassemblya(32;
may-then be slid upwards as shown in Figure 38.

105)aodsp nising @anneédled2hi 86) bod ad fe3d areusesdleihausing (&t; 104)
20 125 to rotate to nove | ocking nenber 126 down and

fitfedistodé e ereke (2588); ahdDbyodomprisingdeteduablieretdthihg eneans
flange 127 of | ocking nenber 126. Under the action of

BOSRH! F‘%?Ffb‘?ﬁo%@n@%‘éid KeElle Rousing gﬁi doe)hal fgredttermined

are then rotate bout pivot axis 90 to enable
X b lgMoGaD B, AR RLAGI A7 b e BFsai
RACAEON SR NPE (i) D ALES FALSHPERSURAGH (1P B7) flom a first
braia poemapsipw insds s housng 78 t'a Sedbng”
operating position connected to said needle (25; 96), and during reverse
displacement of said medication container (4; 83) from said second to said
first operating position to permit automatic withdrawal of said needle (25; 96)
from said needle housing (31; 104).

2) A device as claimed in Claim 1, characterized by comprising
presence sensor means (67) which generate a presence signal (S2) to

activate said first actuator means (41) upon said needle housing (31)

engaging said opening (30).
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LLOYD WSE 24 CLAIM5S 1) A hand-held, electronically
controlled injection device (1; 80) for injecting

preset doses of |iquid nmedications, conprising a LLOYD WISE
housing (2; 81) which 5 is adapted for receiving a

medi cati on container (4; 83)2&ontaining the liquid

medi cation, and has a contact surface (16; 97) for

cont @.gtpl A8vieeRi Li@ithed m? bm.m 181D fdhavhctesizeatie thaesyig
(41; 87) for noving said medication contal ner (4; 83)

ré\fatn?hg rﬁ%ﬁ@ %gf;@’rﬂ:% ét%ea?tlané d@ﬂgg fe{]v%'rn( %o%mé‘ﬁétween a

sur Characterize cont

rf 1 97 sai d _housin .Ses
58K rzf@% Eeenr%vaﬁtc@oa resnete eddariing @2f eldpRls RSt
assenbl y 105) co r|S|ng a needl e (25, 96) and
said peagmgo@@) fedtrEadiondh sgid eedle S"fg (%Bdaﬂe atglease
needl e (25; 96); and by conpri si rel easabl e ) )
coefiguration, e arhich gt wodeporton) (Gans lasaitedh guiside said opening
needl e housing (31; 104) in a predeterm ned position
(80pagi ng said opening (30; 98), both during
di spl acenent of said is medicati.on container (4; 83)

t ovargds, gaikeCANERMhed h i1 B1EhaftterfiZédNrAtHalt 'said lockmg
operating position wi thdrawn inside said housing (2;

18vdr d@%)?ﬁ@%‘b&@felagﬁgélg{]fn@& RO Rk éthf@gll A Sthd f ﬁﬁ? Bush

nee rmn reverse dcenment 0O

sai d tion con 3

i G &) Bcrravidedl Bossetisais Tadking fiied tafh BragiRrelease
w t hdrawal of said needl e (25 96) 20 fromsaid
aeadigueatipsuat legst susalﬂdxr)st 02?@&"@9@9%@%\@“ efig medigation
Caim1, characterized by conprising presence sensor
crmﬁaise((ﬁ)) whi ch generate a presence signal (S2) to
activate said first actuator neans (41) upon said
needl s Adevicegag dlimedrigadjaing 45 ehdragterized ir( tH3t.salid PYEh
WSE 25 3) A device as clained in daiml or 2,

rR8ahaebRIprisRdcam rhBahs $68 064 ) iRtctpbsEd beBABSN SaMPIdckig lever
at | east one [ocking | ever ('60) novabl e between a

(60) and a support (42) for supporting said medication container (4) and

which is movable to and from said contact surface (16).

6) A device as claimed in any one of Claims 1 to 5, characterized by
comprising removing means (60, 62) for removing said needie (25) from said
medication container (4); said removing means comprising stop means (60,
62) which are activated selectively in a third operating position of said
medication container (4), close to said second operating position, to lock said
needle (25) and disconnect said needle from said medication container (4)
as said medication container (4) moves into said first operating position.

7) A device as claimed in Claim 6, characterized in that said third

operating position is located on the opposite side of said second operating
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| ock configuration, in which a respective work portion
(62) projects inside said opening (30) to interactu_OYDV\”S
with said needl e housing (31), and a rel ease 5 E
configuration, in which said work portion (62) is
| ocat ed outside said opening26(30). 4) A device as
claimed in Caim3, characterized in that said | ocking

p'oenﬁ \&ﬁﬁ)regﬁeétqeg,%d% ﬁ'rﬁsédecréhﬁd politont .H%bq felling direction

configuration, ush™ "neans 3,

e king | ever (60) to sald

OESSeda'g%% &3%021 ‘%‘?’E‘%‘r“ge{ (2 at least in said first
oper 0sition. of sa contain 4) .

B fellaas e TPty ehepBeraiin B ickdle
that said push neans co%e cam nmeans (63, A(%
aspeenbhn 3 epEsingsanged ARP B3rsuppeiting saicaneedle (25)
support (42) for supporting said medication container
i pyojentind tnavmerhand convedibblet o amzlehdd24 s af daidomedmation
surface (16). 6) A device as clainmed in any one of
cohdifier gt, eharacténz@s irethat S $3id tl@iﬁdﬂ@ esatn% pesEivh”d said
nmeans ( 62) for renoving said need fromsaid

MEGESASA eBnERREA! r@%ai@"ﬂmrl@ﬁbﬁmﬁ%@‘/'o'f‘@ami‘l%'&ﬁmg Iever (60) is

conpr|3| ng stop ans (60, " 62) ch are acti vat

AEHFEANE ol oA el gl LaReft a3 el cPsuppor

sal second

er at i osjtion, to lock said needle (25) and
(gs)s,tf’oﬂﬁ@fg? g%ﬁ* %Itoﬁ’e@ﬁﬁasf rom sai d medi cation cont ai ner

(4) as said nedication container (4) noves into said
first9)dpdedicerrs plgimeddn Claim A, gbatacterized inthadgaich
Caim6, characterized in that said third operating
rptwsabtmre'tairiirmgp ateahsocompase @b tsddt onel rdeagaldairetaining
second operating LLOYD WSE 26 position with respect
rh@mber 106y attuanst by isail pesdlel idusimg (m)tmmidsemﬂon of said
direction of said nmedication cont a| ner (4). 8) A

r%‘d'lé RoBSing @'Oﬁ?%tbnsa% Yp@hfh (98], shidl refdupié k@t‘%lﬂlﬁ%)

needl e assSenbly conprising 'a needl e support (3
R 0P Ao K AL B A PO s

displacement of said medication container (83) from said first to said second
operating position.

10) A device as claimed in Claim 9, characterized in that said
releasable retaining means further comprise an abutment surface (107) for
limiting insertion of said needle housing (104) into said opening (98) and for
retaining said needle housing (104) during said reverse displacement of said
medication container (83) from said second to said first operating position.

11) A device as claimed in Claim 9 or 10, characterized by comprising
sensor means (109) for sensing actuation of said releasable retaining

member(s) (106).
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container (4), characterized in that, in said third
operating position of said nedication container (4),

said work portion (62) of said |locking |ever (60) is LLOYDWwISE

i nt er posabl e between said nedi cati on container (4) and
said needl e support (33) tozdefine said stop neans.
to 9) A device as clainmed in Caiml, characterized in

t hat ﬁgwde&.%b%s ?irﬁea% @ilé‘uh'ﬂgms o 1016%6% ris

| east ne rel easabl e retaining ne actu

AN AR %“V%B*i e BerittE R ﬁ?ﬁ%ﬁi«%@?ﬂ% aﬁ%“tgmer (®2)

,rele sabl e_r et aj nmenber (106 r et in
AR A SR G aoqsengagement
di spl acenent of said nedication cont a| ner (83) fro

of saifl needle heysiag d18écbam sajgeeleasablemiaining mem?ems (106)
device as clained in daim9, characterized in that

draing saiéIcmﬂabémenebasaidmedmmsnfaumaiaer¢8>3rpirb|sresaaid first to
abut ment surface (107) for [limting insertion of said

saRedeeom®uperdtidglpdsitiont o sai d opening (98) and for 20
retaining said needl e housing (104) during said

r everp\ﬁ lghégicgcé‘é@f&'i 8l ifahn ? dpr*?gf E/ind"D fd)'i‘éabﬁ‘grractenzed by

(83) from sal seco to sa rst operat ng
cr303| ti.on. } as_cl ai medd ﬁl 9 ol ald
ONRRIN Py, &IPB 5(‘?{8%@@5%%' rPr?&é 9f)’ ot

sensing actuati on of sajid rel easabl e ret a| ni ng
fﬂ%ﬁ'ﬁéF‘?%)Co(‘i%B?f (§3ospid/eseoving "1?5}"%‘3%‘@“(?@96@09 means
clainmed in Gaim1ll, characterized by conprising
(Frd3hwhigdemaghe actlvatgdensaan@ secend aperating positan ®f said
medi cati on container (83) imediately after said

raedigatiomzantainén 93 )tavetaintsaid adedled(9$e mpaghusdiscarfnect said
sai d needl e housing (104) from said rel easabl e

HeRidle (9Efromnesit (edicalion contiinen@aiLs4litsakaicatiBntcontainer
of said nedication container (83) fromsaid first to

(39) 23 ﬁ!S)Q@BC#r&H%Ia% 's@?oi??% Ethlrer%}fefétﬁﬁ/?Gﬁtlaﬁ

armed in any one o al s acteri zed by

?ggg’r@dﬂgggfc?gé BRIMERNR any ol BPH R r8GbRgERARE, with said

medication container (4; 83) and said needle assembly (32; 105),
characterized in that said needle assembly (32; 105) comprises a needle
support (33; 99) supporting said needle (25; 96), and in that at least one of
said needle support (33; 99) and an end (24; 100) of a medication container
unit (4, 42; 82, 83), comprising said medication container (4; 83) and a
holder (42; 82) holding said medication container (4; 83) inside said housing
(2; 81), is provided with at least one elastic flange (36; 103) for connection of
said needle support (33; 99) to said end (24; 100) of said medication

container unit (4, 42; 82, 83).
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nmedi cati on contai ner (83), said renoving nmeans

conprising stop neans io (112) which nay be activated

in said second operating position of said nmnedi ngb%
container (83) to retain said needle (96) and th WISE
di sconnect said needle (96) 28rom sai d nmedi cati on
container (83) as said nedication container (83) is

noved gf) WHb§|@bda§€|§ﬁﬁ€d [T aﬁ?'cﬁ'\ef bff the fORSIGhY rmalms
p05|t|on device as clained in any one of

o482 &y avgprn.gevggpgég@e scfn gg%fﬁgabogascwﬁw@% 121,
N Y ool 5518 a6 o [t 0.0 Baedjcation

needle (25; 96), and in that at |east one of said
cpatainer port (33; 99) and an end (24; 100) of a

nmedi cati on container wunit (4, 42; 82, 83), conprising
sai d 1A deviceracdaimeddn Glaim 83) charhctertaedchinl that saigbfirst
82) hol ding said nedication container (4; 83) inside
seakar iuais"ebmprse Bplical Bansmitictatedns (11 14) asdfitst@piical
el astic flange (36; 103) for connection of said

rBE&YEE N0 5? Ipranged $Pth hheRthd Réedléo(@BE &%é%lg

medi cation container unit (4, 42, 82, 83

cé%mlzé edAt il G aﬁa%g dé‘?\gmhgr ffﬂ?sﬁr %rﬁﬁ %l{l&q rggé?ggi ng

arac erize sen

BB S i ) phdbe g 54 1) or

medi cation container (83). 5 16) A deV| ce as cl ai ned
medicatipmcostainaarait (82 83k comprising saidimedicationseandainer (83)
means conprise optical transmtter neans (114) and
andr 3 holgeri (82) holdingisaed meshicetionlddr)taavar {83 ihssde shik housing
when no needle (96) is properly connected to said

(8wylitoataoh saithfirit neceiy8Bmeansf (118), and Wwheln sy nekt® (96) is
transmtted by said transmtter neans (114) passes

;{?ggérlg%)ﬁﬂéc{eﬁol@séﬁ rRedieatiBAiceaAtdiner @)t §é|ﬁel‘frst’8#§ﬁcal ray

conprising sald medication contail ner

28 oy '%6’3*34*3%gg?éé"i“@?’é&eré@w@as%ﬁbﬁkﬂfé @)

r ece|1\ﬁ A ggwce és c?a}megnd aﬁ"rrl] 1%?icﬁlarac?erlzec§ in Phat said end

(100) of said medication container unit (82, 83) is truncated (120) to let said
first optical ray (118) pass when no needle (96) is properly connected to said
medication container (83).

18) A device as claimed in any one of Claims 15 to 17, characterized
by comprising second sensor means (114, 116, 117) for detecting partial
connection of said needle (96) to said medication container (83).

19) A device as claimed in Claim 18 when dependent on claim 16 or
17, characterized in that said second sensor means comprise said optical

transmitter means (114) and second optical receiver means (116) arranged
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properly connected to said nedication container (83),

said first optical ray (118) is interrupted by a

needl e support (99) supporting said needle (96). _? D WISE
17) A device as claimed in daim16, characterized Ph

that said end (100) of sai d2fredi cati on container unit

(82, 83) is truncated (120) to let said first optica

sbaMaf, Wifen RaSfeeIE NoEPisR R tdP B shidl rﬁéawt.bm container (83),
connected to said nedication container (83 18) A

ddrd Il(?égbygy I)tr?ﬂé’mﬂfé’ﬂﬂ gloafrgﬁsﬂ'lﬁtér%égns (114)

aract conpr|3|n secona sensor nea

116, 1 de ect.in tial . connec
péaﬁas reatisa{ Sby (POoLE! S heBPuBaNbh SopiAigPhant (83, ) to
19) A device as clained in Caim 18 when dependent on
r%?%h fRifesepond receivR{raeans (1 8. @ndiina cenfigHraliesyhere said
sensor means conprise said optical transmitter means
needls (26)ds pactin goopected torsaidimedicatiemsontaimgr @3) asmjdd
LLOYD WSE 29 so that, when no needle (96) is
second wiptidat mays@l 19) e dhteaupted bpsaa needlie8pport(FBasinite said
optl cal ray (119) transmitted by said transmtter

idal #y ( f@saﬁsreré%ﬁés%@hdiﬂmdeééoe} nffansai1d 5)

rredl cation cont ai ner unit reach sai d

Seco%gga?g@g%@ ﬁaﬂﬁséﬂ@lal ?I bﬁ‘ar%c? ddi bl taH end (24;

wher e need connected to

at i o nt ai 33 [ second o tic
1881 o] & eRicEen kst aaingy i @2, Sébw@r@%%e g ediiaton
sai d flrst opti cal 118) still reaches said first
COBLANGE S TNATLa (1o1ds T (200G Ae mas A iaTantanas (Bonside
15, characterized in that an end (24; 100) of a
s housingr(8d pnisgirovidednvith @g fsast dne elastic flangg ($a8for
nmedi cation io container (83) and a hol der (82) hol ding
coanectienliof at nesdle auippionts(99) 88pportiigisaid saediid ¢96) togsaid end
(81), is provided with at |east one elastic flange

(460P>f §a0 mé@lﬂ:@ﬁ@h'd@ihté’ﬁeﬂuﬁﬂ?giz%g)lm’h tﬁa%ald first sensor
supporting said needle (96) to sai d end of said

rﬁ@gh§ ebipRiseBPtRial fanshittef Aean8 24 ??r d dt ?f‘Fec%ﬁ’véjr means

rst sensor nmeans conprl se optical
(S % A S SO S 0o e
medlcatlon container (83), a reflective portion of one (103a) of said elastic
flange(s) (103) reflects an optical ray transmitted by said transmitter means
(121) towards said receiver means (122), and when no needle (96) is
properly connected to said medication container (83), said reflective portion
(103a) reflects said optical ray in a direction not corresponding to said
receiver means (122).

21) A device as claimed in any one of the foregoing Claims,

characterized by comprising second actuator means (40, 44; 86, 84) which



10

15

20

medi cati on container (83), a reflective portion of one

(103a) of said elastic flange(s) (103) reflects an

optical ray transmtted by said transmtter means LLOYD WISE
(121) towards said receiver neans (122), and when no

needle (96) is properly conné¢ted to said nedication
container (83), said reflective portion 20 (1 03a)

a?@falcﬁvét%dss:énécwély ‘fé"forfcéythérhqﬁldjhféﬂ?éétﬁfh Gé’ﬁtalznle)d in said

corresponding to Ssaid receiver neans (122)
f d
AR EE S SR AR EARENERS, o (5

el c02) uabvith %so?'éb%ﬁén“h%m 290 BieRferized Brinat saig second

in said nedication container (4; 83) through the
aﬁ&tat@hmeé"§k¢Qf“P”§Q)anA?QiB§t°é@5§§n‘th|)éi($@da”Cihacﬂ‘bﬁ"hﬁ"@f‘bef
characterized in that said second actuator neans
(8éngriverebysaid actuator assamblyy(868 @ndambich qaushe meonss agally
(84) driven by said actuator assenbly (86) and which

fromn abetraeted pasitish| Jocated Butside sartimedigutidn ¢c@itainer (83), to
| ocat ed outside said nmedication container (83), to

e%'ﬂéreéalé hEdicBHbA %‘n%nép(ﬁﬁ'd?ﬁf plSBtheélifuiB4pBdida®ion out of

['1Tquid nedication out of said nedication contal ner

S e ISR A89) kb ol Heb BRI e HEATHoA Fotymed to

1on;, Sal r comprisin

B 1eRetdshposliBDaraisidecd firdhata %mﬁﬁébbiﬁﬂbﬂﬁfﬁ%w'ch n it

into/fromsaid housing (81), a door opening nmechani sm
opgy, position, mmlhsz@seﬁsvzyrerraevaipférﬁ%md@aw santpingy«83)
(88) and a | ock nechanism (94, 129) for |ocking at
intedsompsaid holusig (B 1Joardoop@pieningrenechaniam (89, p23vE2A6, 126,
openi ng of said door, when said push nenber (84) is

820 $odeperind/clesingaiaid toop (88) aved alscK Adchamikrh ¢94, 129) for
unl ocki ng sai d door opening nechani sm (89, 123, 125,

Idcdng 3R leastpitt SRESRIIT SPERIEY nicthanisni b bFe?vent opening of

retract ed position. 23) A 'device as clained Cam

8 SR ART e | bge RGBS o
(8§fang?@ﬁﬂ#@%&%c%aga)asqog<o%9en|nlgzr3;1e anisr%%gg ?ﬂ % 126, 82)
when said push member (84) is in its retracted position.

23) A device as claimed in Claim 22, characterized in that said lock
mechanism is designed to lock a door opening button (89) of said door
opening mechanism (89, 123, 125, 126, 82) when said push member (84) is
inside said medication container (83).

24) A device as claimed in Claim 23, characterized in that said lock
mechanism (94, 129) comprises a first lever (129) which, in a rest position,

locks said door opening button (89) and which is actuated by said push
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20 inside said nedication container (83). 24) A device
as claimed in Caim23, characterized in that said

| ock rmechani sm (94, 129) conprises a first |ever LLOYD WISE
(129) which, in a rest position, |ocks said door
openi ng button (89) and whichlis actuated by said push
LLOYD WSE 31 nenber (84) during retraction of this

rﬁé\fhbsf L) d{ﬂ'lri& ket%tfbrﬂ@puh@mr A unfBtit Sdid (dBdr- op%-?an@
device as claimed in Caim24, characterized in th

b%ﬁb (%gz mechani sm (94, 129) further conprises a

par ) novable in the direction 5 of displacenent

of saj

sh._nmenber . (84) d whi,ch, in, a.rest .
post %53#’ d&icf Y Ghirhédtin Liin B4 hargdstidelin gk said lock
and, during retraction of said push nenb
%Qi)an'$f§‘ (ﬁ&sﬂ@g) giméﬁf @mpmﬁq ?cﬂ@ft ) rBPV%@PdanUQIﬁ’"eCt'O“
menber (84) to cone into contact with and actuate
of displacervent of said(rd) mepderA84dandewbichcIraa west positiony, is
one of Clains 22 to 25, characterized 10 in that said

olp of coptavt ngthegidairst leved §129)2ahd, Idiiringl2firaddidh of said push
conprises a door opening button (89) anabIe in the

rhemBet (84), N pdsRed ByirEehd orfieh ARRA MERDer (84) to

second  ever (125) actuated by salc? door opem ng

d
4 o B St RS iR L,
h f t fl 127 d ' 15 .
12 i 385t S B st
container (83) inside said housing (81), said
inthRtsaid §ooc OReRine:meaehanism «%%12@\/12&3 1265 820 w@mprises a

flange (128) designed to cooperate with said first
ddozopenfri Buttan 88 muoyapier vt thiel direationhofsdispladearern(t&f)said
froma closed to an open position of said door (88)

pusementbet (84F andetdrd vef 1225) actuatddbg sdiddospbgdening
first flange (127). 20 27) A device as clained in any

OIS IS i B (0TS U DS e o
s@a?r?%ect?ﬁf&%?'(‘f%iaﬁﬁwawg \rétafll%gié {fég)ggwa‘atﬁ edication

?' fng boﬁ%?%ﬂoreﬁoléﬁg ?aqg me catlorg ?1tafll'rlgn283) inside said
housing (81), said medication container holder (82) having a second flange
(128) designed to cooperate with said first flange (127) and being pivotable
with said door (88) from a closed to an open position of said door (88) when
said second flange (128) is released by said first flange (127).

27) A device as claimed in any one of Claims 21 to 26, characterized

by comprising injection control button means (18), said button means (18)
successively activating said first actuator means (41) to move the assembly

defined by the medication container (4) and needle (25) from the first to the

second operating position so that the needle (25) penetrates the patient’s



second operating p03|t| on so that the needle (25)

penetrates the patient's LLOYD WSE 32 skin, and sai dtLOYD WISE
second actuator neans (40) to deliver through t he

patient's skin a preset dose of |iquid nedication

contai ned in said nedication32container (4). 28) A

device as clained in Caim27, characterized by

skRMRIndSd 8 sﬂ&bﬂg %tﬁ&fc‘ﬁ?ﬁem (té%c?u%f ?rﬂoﬁ@ﬂ%@téﬁxt?ént’s

cofisent” sI gnal to activate 'sai but't on~nean

sKiTEs PHRER AR RO ulnEEHRER °§§§aqa8§2f‘v?§§ Hifn,

in Claim?27 or 28, characterized by conprising

COBIHRES (Y- neans (9) for sel ecti ng the speed at which

said i o nedication container é noves towards said )
cont &) Adevigeay ql@)mad i é’d@lm 3¢, chanagterézas by cegprising skin
penetrates the patient's skin, and for setting the

seéoser nfeans (§8) avhiehligeaerate a ootnsaeritrsjigmle(&ii) no actimate said
patient.

button means (18) upon interaction between said contact surface (16) and
the patient’s skin.

29) A device as claimed in Claim 27 or 28, characterized by
comprising selecting means (9) for selecting the speed at which said
medication container (4) moves towards said contact surface (16) at least as
said needle (25) penetrates the patient’s skin, and for setting the dose of

liquid medication to be injected into the patient.



