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electronically controlled injection device for

injecting liquid nmedications, and in particular of the
type for perform ng subcutaneous injections fully
AU EL 2 YEDNYROELED INFECTRIN BEVICE FOR
types of di seases, such as diabetes, cal or

i nj ecting medi cat INIECTINGCNIQRADIMEDICATIONS eral times
a day, and the nedication dosage to be injected may

vary fromone patient to another, and, for the sane
patient, during the day and fromone day to another.

Over chEEéﬂl_C%aﬂﬁé& s, therefore, electronically
controlled injection.devices have b ey .

W el y. TOBPPSTADRRIOE (pBisk (K PRI R coptotied
they; | Gij id AREYid 50 i rticular of th
US%Aég%Z(?%Q%%ﬁB Jggsl,@é F@gs onelbésiﬁbﬁ’ ??1(1’ (IancP ?olrcl:u gg\c/: [ cg type

S Ulpsit pestfoning/sistliiniedus thjéctioas dullyedudohaticlipg,  whi ch
houses a cartridge containing the liquid nmedication

for inj BAGK(BROUIND ART nes, on a contact surface for
contacting, the patient's skin t hr ough ,openi_ng b
whi ch t &t ist knp i,smrb|txp¢%ea|disqaae%n§wéh&so¢'a'?ﬂ@¥’ call for

o1 WML meGaldisl ol s Yin Pl Re Rl BheSCE B, an the
aC phaidAfbnSddsdigb!tY Helinobtcdl melf vantoiGhe dutifiblo didiiet, and,

i nside the cartridge body and deliver the |iqui
nmedorcthisame patizmg during the ddy and from orireedayatd amdthar. ski n.
Operation of the injection device is controlled

b
pr ogr anfRMer dheninasb v yeas thergfare nelpgicanically @@Wﬂg‘% ?njection
e GERISER ofiR oD PaRRet L W Used T UcEeBRiction of
st ?ﬁédi{?é{{c{?%ﬁnih@%u%&%éé S signals by which to

control the actuator assenblyaccording to a program
stored ipatddicApplication UB2ASID02/0A33113jdRetiilses 8y isaéh injection

descri bed therefore provides for selecting each
device substantially comprising a hand-held housing, which houses a
cartridge containing the liquid medication for injection, and defines, on a
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 needle into the patient's skin.
Operation of the injection device is conirolled by a programmable
microprocessor, which receives signals from various switches and buttons —

e.g. one or more medication dose selection buitons and an injection start

button — and generates signals by which to control the actuator assembly



medi cation dose for injection, and delivering the dose
automatically. Though functionally valid, the above
WO 2@e/0Tf44i nj ecti on device still |eaves room f oPCT/EP10N&E050711
i nprovenent. More specifically, a need is felt for
sol utions designed to further2reduce the anount of
human i ntervention required, and to further safeguard
users, wWith no nedical experience, in preparing and
sel finjecting nmedications. DI SCLOSURE OF | NVENTI ON It
I S agcordingds ta wogidnestpreksiarthe micreptocessdro provi de an
el ectronically controlled injection device for
i nj ect i hige linjgelian deice deswihed therdiopeeprovideador selasting each

above requirenment, and which in particul ar, provides
£ omesicalan dege IaTdhiselian, ARr Agaring dbe Aerr aUtoRaliclvns

fully a td ' i t g .
nvent | SPOUEHH{ufBtonking V5 ific, Holebe RLRIgRRBH tevice stilleaves
s5¢€l 864rh 98 RpinkY ihtveRlchE bl §dciieaind &y heé&d i %elt for solutions
I njecting preset doses of liquid nedications,
coripsigaed tb furthetissdnge W ammounisofdiiapdnditichantioecr@quired, énd to
nmedi cati on contai ner containing the |liquid medication,
andurthes safegoarcesers,withaoe rrfe@licag@meaiencemgn argparnngrandself-
skin, .charagterized by conprising first actuator neans
f oG IRedsaiPNSedi cati on contai ner within said
housi NgntQ~aREl BEORESALEnGHRLact surface. BRI EF
S ‘-?Jli:}av NGSZA preferred, non-limiting
1oenbodi nENE £ ob{é%t R GBE 'Preddiit AAvdrilion Vib! probiied aRCEleBRShically
by way of exanple with reference to the acconpanying
dr oning/kd injectitn deviceifguiniecting liquid medicativnsy designeddo meet
injection device in accordance with a first enbodi nent
of thehabpye seqitiremandnand whigh y padicolar pepvideshiqy, Preparing and

arts renoved for clarit I er-scale views in
Do Pefatring subeutahe s hlertans AhegbiogBResll’ | ni'e: o
conpone t ' MRe| =Ty & | Cen b N
"B, " 7eEorRlps BE i) bidhoht ifVeRfibh heft? ¢ FRovilbd 4 Farineid
15dedldgefronically 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 said housing to
20 and from said contact surface.

BRIEF DESCRIPTION OF THE DRAWINGS

A preferred, non-limiting embodiment of the present invention will be
described by way of example with reference to the accompanying drawings,
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 clarity, larger-scale

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



illustrating assenbly of a disposable needle; Figures
9, 10 and 11 are simlar to Figures 4-8, and
w0 bdoastsat e renoval of the needle fromthe injRBCI/EPW05/050711
devi ce according to the first enbodi nent of the
i nvention; Figure 12 shows a ®l ock di agram
illustrating operation of a control unit for
controlling the Figure 1 injection device; Figures 13
and 14 are front views of an injection device

acERjude Monjection dderad enbodi nent of the invention,

wth a front wall renmoved to show the interior of the
devi ce; Figuas4 D, 15 7and 8 shaw 8 podian efithe Figwedf injdeéion device
interior of the injection device according to the

s eBypiatingRrsembly of 2 HiSRPsAP!e 0REARS f er ent posi tions of

a push nber,of~ th evice;. Fi es 1 nd r

sebt onf BERO oI B ek e Figtee 4 e fudteie removl
ca . . . i

555t BEdBTREL B hclBR DCE ST 08, Bt Bhicinnt o
di grsiaeedtlong state and in an assenbl ed state; Figures

19 to 22 are section views showi ng a process of

connect Figyre h2 shews ladlock diagraorillustialipg opeirgtioresf @ gomtpol unit

25 are section views show ng a process of
di &rsenteling the RigurRt iectioR&RVICRe cartri dge; Fi gures

26 to 22 sho Ly nter] ' f . i pjecti] .

devi ce HoDBRT Fame 3 e oaf Bk SRaBimielitr SHIG aitrgne o2
10S 8868nd" BRABSdintnt TF e MYeRISH) ShiH &ronf wallTeAhvRd(t8 show the

cartridge; Figures 30 and 31 show alternative sensor

e érteridraf tisedeviogy connection of the needle to the

cartridg_e; Figures 32 to 34 are respectively a front

vi ew, aFigums Jbcandaii@ arpasectien vewsuof $elénterierofiithe, injection

SR MR ARSI A WA S —
i n%* H‘E;LQQ n‘?enq&er of the device;

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 of connecting

20 the needle to the cartridge;

Figures 23 to 25 are section views showing a process of disconnecting
the needle from the cariridge;

Figures 26 to 29 show an interior portion of the injection 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 sensor means for sensing
connection of the needle to the cartridge;

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



openi ng nmechani sm and a door |ock nechanismin a first
configuration; Figures 35 to 37 are respectively a

WO e@a7Mieew, a side view and a partially cut SPCEER106%050711
with parts renoved for clarity, of the portion of trie
I njection device according ta the second enbodi nent
i ncl udi ng the door openi ng nechani sm and the door | ock
mechani smin a second configuration; Figures 38 to 40
are respectively a front view, a side view and a
pagdrtially yulc sidesvigw witievparist Fengaueds for esfanitgd of @r portion of thie
clarity, of the portion of trie injection device
aciojectiom davice lascerdingntp ¢heotraendt embetinagm ginclydingogr door
openi ng nmechani sm and thﬁ? oor | ogk macg.anis [

¢ hpRenTG MeCHARSMIasn. 9oy loqk Mechanism i adksksoatguraton:

il lTustrati j . .o [ 4 . .

contr ol lﬁé“%gt%% %tfeg{é g%?‘%%@l‘a@}e aatrgrg{]gl?é\r/]\éoa[ cs)'dteh\é'ew and a
5I I\Igi'lll%\lepﬁlglgber v{ In Eiagure ﬁgi?%di catgg?'eas aev%m cg the

hainfictioh evidee atdardingalol thec se¢amal eatbodimerntt inoladitg viheedoor

for injecting liquid nmedications, and in particul ar

f oopqning meshagisewansithadeoulock nesbanisasinfasecpnd configuratior;

automatically, I njection devjce 1 substantial] .

conpr | s%QU@Shé%aQr@ grehiRRBe veiy @e?rpﬂﬁ HEWa aséﬁé ewgnd a

" SR Suf BB bW i e PoRolba dof Ppty, B sle porign of e

I 'Nj ec drrving and

10 3) inf46R dddvicd decdtaingl 0t 386brie bfRfoditRént Meludiat 8@ door
to cooperate with cartridge 4 and inject the patient
W dpering mechanidmsandothe dedr lbek inwechaaisth iara hird configuiration;
control _unit 6 (Figure 12) - i n the exanple shown, a
ni cr opr g4t is a blagk diegragpilestrativoRperalipn i soptra) unit for
contr.ol operat.iogn of injectiopn driving unit. 5. Myre
s p%%r?tfq"&gp tﬁ? ,'"Jﬁ%l%'i 4%""?] aqegr c{')rfﬂs%e'bﬁ ﬁﬁ?%"@ﬁ%\?ﬂ‘,"“?eé'{- of
thin PreSSPMODE NS cARY RIBIUFFREINVERTIONR | 7
fitted " -up buttons 9

15 (oper at Nambef 1WhiFRjure 9 iAdieates et whoked aahd{held; eleatrpnical ly
arear wall 10 two sides 11, 12; a bottomwall 15
detoniraligdanjectianédavicafof inigeting liGuid cagdicationagandhia particular for -+
patient's skin; and a top wall 17 fitted wth an
i nPRERTIRg §v%¢qtaraﬂ%dweqt§znségllvalaﬁﬁ i n det aj |

later of?ljection device 1 substantially comprises a hand-held housing 2

defining a seat 3 for receiving a cartridge 4 containing the liquid medication;

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

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 1o
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-up

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



As shown in Figure 1, one of the sides (11) of housing
2 has a door 19 hinged at the bottom about an axis

w@eperdicul ar to front wall 7 and rear wall 5SPAODEPRNE050711
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whi ch opens outwards to permt insertion of cartridge

4 inside seat 3. In the exan@ e shown, seat 3 for
receiving cartridge 4 has an axis A perpendicular to
bottomwall 15 and top wall 17, and is forned close to
side 11. Close to the opposite side 12, housing 2 al so
deéoriacting theasatidft’s Gkinfagd reetoplwiald 13) fitleavitly aarinjesiion start
parallel to axis A and for receiving one or nore

babutton 8; aglexplainas indletaildatergnpower i ng i nj ecti on

device 1, and which are inserted thrqugh a further

door 225 HHaHAIN Howsy 1 amevLthe sides KTl samsing 2ihag @ deor 19

oy MRt ot R ol Sty s, b0t By B bpel 7 and rear wel
q Ui’?,tér{dywmf:h bp&id Qut%%éﬁl%tdé?ﬁﬁt idserfGifof aviriage @ iRdis 86at 3.
small-section end 24, through which a comonly

mar ket eig tHe sSxafrpid ehoves,Heat 35or sedaiving catiidge 4 hias @nnaxis A
manner, and an open opposite end 26 _engaged in )

f | pegpendiculanimbettorbywall th and tompel 1feand s formed gloge to side
27, which is activated by injection driving unit 5 to

sl ilde inside body 23 and deliver the nedication

t hr ough | e,25 Lartridge [:S. I t | As.

nousi ngCB5% PrEaPERIEC bR A iy Z13RD' Géfelna et 20
15 gﬁﬁl‘i’msﬁhﬁi 8§ Rafing EMNEAS (abalfel 26 @xibOAS &id frreasiting Bne or
the patient's skin; and bottomwall 15 has a through
opatre haléries? 1 dor dedtricdlly pewearing injection dedce drane which are
needle 25 to/fromcartri dge 4, and througih whi ch

neinseded thrpughep derther dogr 24 farsted indotipmwalb®.car t ri dge

4 has k t | Ki t..sh e, b

codos, MOIEE! TLETRHIET i o (BRYEBS  PoF iiefiadd 457 nofow
o TR ) 22 elingh progiios b8 R R .
obkal Mmaviig faTelosed, &flafiisetlior @ridh24 mastbagt ivitiich SUcbmasnly

conposi tion, concentration, expiry date, etc. Another

possirketed disposable deedlef 25 isginsantablé dyknewn manpey sadzan open

r agipgosfitreegnudeggyeniggggct’ iir]: iflﬁi%%igi;r(l)tnm%r%ret% a disk-shaped member or
plunger 27, which is activated by injection driving unit 5 to slide inside body
23 and deliver the medication through needle 25.

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 wall 15 has a through opening 30, of axis A, by
which to fit and remove needle 25 to/from cartridge 4, and through which
needle 25 is ejected to inject the skin.

Cartridge 4 has known external markings (not shown), e.g. bar codes,
notches, conducting or reflecting material in a predetermined pattern, etc., by
which to determine the presence of cartridge 4 inside housing 2, and to

obtain information relating to the medication, such as composition,



As shown clearly in Figures 4 to 6, needle 25 is
supplied in a protective needl e housing 31 to prevent

w0 pjoany74so t he user, and defines, w th needl e POUBP2UG5/050711
31, a needle assenbly 32. Mire specifically, needle 25
is fixed to and projects fromsa plastic needl e support
33 which fits onto end 24 of body 23 of cartridge 4.
As is known, needle 25 conprises a front portion 34
(at the bottomin Figures 2 to 11) for piercing the
pa¢areehtratisk ieRpindateheichAnotbpepdssibilitp fornderdifying cabridge 4 is
33; and a rear end 35 (at the top in Figures 4 to 11)
entol useairadio frequiney idgntibeaticBsyaiem.whi ch fits through
end 24 of body 23 of cartridge 4. Mre ifically,. .
needl e AuSHOMD Slﬁaﬂbrl‘ﬁr\:'gléﬁesa"'ntﬂrﬁer"%pf% st éuPp'}éd in a

AR DBt BB SR BRFIRy 3 w58 o, wir
5 deﬁéédl@tﬁﬁuémg de! ahbedida8EemBly 335 an al ternative not

shown, e reverse arrangenent of the engagenent

bet weerMbRke spesiidatly s no@die t25 il fixdte te antr profpetefrdm a plastic
al so possible;, inthis latter case, the cartridge end
mapedsie puppartidd whiahHite patorend 24 afrhpdy 28nefagriidoe fe

needl e support. This further enbodi nent has th .
advant oy 4 s, AEeflecth EoBarHr MREERLTHDR 3Adat the bottom i

speci.ally . des i b L ok : :

rERbBR WO TELBERErhS hothdtBhhEskhap nioRHioid e i eate
10 US&EhdRY 88; 8RE aWdal ehal 35V(athheass in vﬂ(ﬁmﬁs 1451621 $PER@Gsed in

comrercially avail able version). Needle housing 31 is

dehéadid sappert @3l ambiwhichl fits tchpugh @nd R4bofdyodyo23 ioh gartridge 4.

front portion 34 of needle 25, and the open end of

whMere ispe¢ifiealiydneedla spapert A3opsmprises. a nYMpPRE obigsiis Banges

sh needl e asse 2 al.sq_conprises an inne

et PurGnG a5 ATEh o T ARSHIE St SHO AT eBPagr AL PLoodY

2523}5\\‘Eghﬁdiieetfﬁ@ﬁ@sérﬁ)eﬁ'ilg%ﬁﬁ Iflefd 3, injection

drrving uni conprises an el ectronechani cal actuator
15assenbl Xs 48n Hiferabtives | shdwieltye agiveiset efrangemenrof the

pl unger 27 of cartridge 4 and nove it, inside body 23
of engagenetyebetweeovhedseadie suppod ard ithercartidgeiend i also
negégs?glia;oirr]\ ’Ehllqsr Pal#t%p cggee,dtlhg cZaSrt'ridge end may be provided with elastic
flanges engaging the needle support. This further embodiment has the
advantage that the needle support need not be specially designed with
20 elastic flanges, but rather a standard commercially available needle
assembly may be used (even one with screw threads, which is a common

commercially available version).

Needle 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. In the example shown, needle assembly 32 also
comprises an inner needle housing 37 covering front portion 34 of needle 25.
With reference to Figures 2 and 3, injection driving unit 5 comprises an

electromechanical actuator assembly 40, which is selectively activated to act



According to an inportant aspect of the present
invention, injection driving unit 5 conprises a

w0 eoosher4el ect ronechani cal actuat or assenbl y 4BCT/BP2005/050711
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noving cartridge 4, inside housing 2 and al ong axis A,

to and fromcontact surface 16 to automatically fit

and renove needle 25 to/fromcartridge 4, and to

insert needle 25 inside the patient's skin at a
predet erm ned speed. More specifically, cartridge 4 is

f i bih gruigera23 P parttidge 4sase \neovl? itwniside bobdyl@3 ek caitiidge 4,
i nside seat 3 of housing 2. As shown in Figures 2 and

3, towardeend 24 te delives thepliquid medicationthroughynegdlegposi t e
axi al ends, but alsp on the side facing door 1

: 9.to. .
pernmit MeRAEAINGJR 2 RETiaNt Ageeal ofiiecPSsert mvegﬁlqrﬁ,lnjectlon

o) U s e BT SRRl 385 BoRBO 1 for
an%owgc%yﬂr%%m,fihéiﬁé PBuSRE Y Snd 2idng Has I idaRd 4.;303541 Tontact

engage elastic flanges™36 of needl e support .
Engursue 1®to 3dtoniaticallyefitiand semove mesdier25stoffrdm eartddge 4, and
with the rest of supporting sleeve 42. Actuator

astoeinpeny needie Appinside theapatiente skin @t gavedetermoined speed.

push nmepber 44 27 of .cartrid

which acts on, er .
D et speritipulsesiridae s TgRctp aaepPATirG siaPYE 12 pthich
24 .. r. i i ti th tati
Rl IRJOELER P repslgfa COPVET LI NG, A he TOLAL o

menber 44as MW $PPigLidsCRAnY 3 (Stppergdleeviel A1I8Hp8A] MGt only
45 substantially conprises a pinion 46 fitted to the

oubpoppositatdal @hdgdaut atentar théide faingedoasikOeioipermitinsertion
connected to push nenber 44; and an internediate gear
Agohedrtridgedkt ernal teeth nmeshing with pinion 46, and

wosenbly Wore ApPaneuc ryrhorie, SepE 42 odliprierd smajssgion
L OpBRSRI SHY né?&ie [}A%H%F fediling'Bhd uddifiifgd ™, %Inthhi@W,then
SCPew Assenbly 47 al'so conptises a nut Sqrew b

fi fittiagtedorRndsaberifige UNiengaged by efistid flamges 364K, needle

and fitted to housing 2 to translate al ong, but not
r osappomB83 hEnd ppdion 38mist delines anaawular shoulder 39 with the rest
of supporting 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
of cartridge 4, towards end 24; and a transmission 45 for converting the
rotation generated by gear motor 43 into translation of push member 44.
More specifically (Figure 2), transmission 45 substantially
comprises a pinion 46 fitted to the output member of gear motor 43; a screw
assembly 47 connected to push member 44; and an intermediate gear 48
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



Push nmenber 44 is advantageously defined by the core
of a known Bowden-type flexible cable 51, the sheath

wW®2006/077ki ch has a portion fixed to housing 2, PET/BP2008050711
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top wall 17. Actuator assenbly 41 conprises an

electric gear notor 53; a sligle 54 integral wth
supporting sleeve 42 of cartridge 4 and novabl e

parallel to axis A; and a transmi ssion 55 for

converting the rotation generated by gear notor 53

| nfooletigdrewada, dtegfal sbithd pusht mdvhiber 4feand fitted to/ housing 2 to
(Figure 3), slide 54 is defined by a nut screw

pr bansiateraipngabut rotirgtate with segnest to, leadserewAd. 42 and

fitted to housing 2 to transl ate a gng, bL{h not rotate
with rd3pdcmember 44 ig,advapiagerpsly "g%bé! € core of a Known

g{ﬁgﬁ éﬁ-ﬁp%g eSXgi}lg gg@%'@giﬁas%&hgﬂ é@l&ﬁs@ ﬁeg\%g é\g&orﬁ&?ﬁxed to
Coﬂ&ﬁ‘éﬁ‘@ié_?_ﬁltbgq,aﬁélwand fitted to housing 2 to

rot at e abou but not translate along, its own axis;

and an Acthatoragsarhisly didadonydrides \vrngeeiic gyeanmateredd) a slide 54
meshing with pinion 56, and internal teeth engagi ng _
| elndegralewits Suppairiing sleeve 42 of cadridyeydasd movablel paraliel to axis
inpection device 1 _also conprises twp or nore

r ePaPR AgransBIRSISBer Sonuaiding dhe riations gererated Dy gagp motor
ne . fid,sted to housing 2 in a
prggéﬁgﬁﬁﬁgg§$%géﬁl%5%“(Figure 5), in which needle

assenbl moR? s%é@ih@él?s (RY &Y 37X bifde” 4" AMdefhddByval hutl Bcrew
of housing 2, and fhe portion having needl e support

enpajeddingplatarally 80m suppdrting Ssledver 42 saret ffitted @bl yqusing 2 to
retaining elenents 60 are defined by |evers extending,
pakansiate alengxbut potarpiateawith gespastdhd aneaxis iparllgl 1o axis A.

ha st sed B cerirdes 2ot rudlih HecGpdt mBgbRr f geer
fl ﬁ'ﬂﬂ&%@u% ?éa%sb@%k?%xﬁgﬁﬁga b ”s‘ﬁgéaj4 ahd! R4 g&‘ﬂousing 2 to

perpendi cul ar to axls I nwar ds of openin
30rdtatcaatitub, bt orrahslaftDalang, it awndd; amidi arainkermediate gear

i nwards of seat 3 to assune a | ock configuration
( FB8 Inawingsxignalioethrmieshing withcpinion Soaand intémalbtegth engaging
leadscrew 57.

With reference to Figures 4 to 11, injection device 1 also comprises
two or more retaining elements 60 extending about seat 3 to keep needle
assembly 32 fitted to housing 2 in a predetermined position (Figure 5), in
which needle assembly 32 projects along axis A from bottom 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
extending parallel to axis A and having top ends 61 hinged to a structural
portion of housing 2, and free bottom ends having locking flanges 62. More

specifically, locking flanges 62 are located at opening 30, and exiend

perpendicular to axis A and inwards of opening 30.



rel ease configuration (Figures 4, 7, 8 and 9) by
respective camprofiles 63 interacting with a
weonwsoured annul ar projection 64 on supporti ngPGIT/BR2065/050711
42, as supporting sleeve 42 noves along axis A Mire
specifically, supporting sleege 42 and, with it,
cartridge 4 are novable jointly by actuator assenbly
41 in opposite directions along axis A to assune three
di stinct positions, nanely: - atop limt position
(Fi gur eRethirfing! efomérits 60 clte daaded @igstidallysinwardie &f asedt 3 to
any automatic operation of injection device 1 (in this
casssunas adath configanationdfrigrires)5néetl) and41), and arajpactedrigto a
the patient_ wth nedi catio? starts and ends; - a
bofaleass ceRfigumiien: GF&W?$F1'Q s &sand) 9} Ry rgsigeqtlne RNt Rrofiles 63
needl e 25 is renoved fromeceartri ; - ar
op Bt Boi Fan St A bloigtifn 61 S Runslfhg peeve 42,
(Y Bﬁ’ocﬁ j i ligw d nmedi cation
SAdgHs\L;eredﬁ?E'%gm%ﬁzt e\fégaétll € %*Igykéki n, and needl e 25
I s connReke @peelficalyl sugestidg sfsevehdvand nwithdl)re@stridgeé ot are
11, the camprofile 63 of each retaining el enent 60
andhavablegoiofly by mctuadt assemblyet/kinnpppsita dirgttigns alongtaxis A to

form of comeal ement ary ranps and designed to cooperate
nugsHme thrge distinct Rastionsiamelvhent s 60 in and close to

L0 e Py P RPN 10 TS B o

det ach 170 eaving retaining ele

10S UBh8 G hiemsliy operatibs dtlifetiich 8&VicE A (oG caS\aisdembling
axis A “in the other positi'ons assuned by supporting

s| eadeerdvidg meadiei 25; and\isjeetiig thapatibawith meBicgtio®)sstaris and
and 6, in the |l ock configuration, |ocking flanges 62
of epdsiai ni ng el enents 60 cooperate with an outer rib

65, f d t he . . Of l e h [ 31, .
Coi a0 echplens B89 50 TRl B i i bl 7o
Wa'rém%éeoaﬁorﬁ.‘b‘éﬁ%ééﬁgaﬁ eeve 42 noves into the

In

operatingposition; SO that end portion 38 of
15suppor t i gf opeReing pbiitioht(Figuns 6jl&ldsectoeha Bbitémflinfingssition, in

of needl e support 33, and the rear end 35 of needle 25
i s whithethedidquid medication is+delivered through the patient’s skin, and needle
25 is connected to cartridge 4.
As shown 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 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, leaving retaining elements 60 subjected solely to
the elastic return force towards axis A, in the other positions assumed by
supporting sleeve 42 during its movement.
25 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 needle housing 31, to retain needle assembly 32 inside opening

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



inside end 24 of cartridge 4. As supporting sleeve 42
nmoves subsequently fromthe operating position to the

wo e@slo7miet position, |ocking flanges 62 of retBCTHEPZPOS/050711
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15

20

25

elements 60, still in the | ock configuration, press on
needl e housing 31 to prevent 10t foll ow ng needl e 25,
needl e support 33 and inner needl e housing 37 noving
toget her with supporting sleeve 42, so that needle 25
and needl e support 33 can be connected to cartridge 4

angosifidn) €banét dridopariies GBaf Rapportigg Sleevd enfiis iirsidd she elastic
One will note that retaining elenents 60, as they

prfizrges rof meedlecsupposi 83, @1 theorsar eed B5ohnead|e @53 inserted
W th respect to the user too. Thus, untinely renoval
of nfidednd HRfsaREIga 4by t he user, e.g. as needle 25 is

. i , €.g.
pot t om/Ad FUPPEGED FIE8 2 dise. phrRaiED. m e sBuating
égpéé?é?on%) thﬁlt&9 hhﬁgxfslit%ﬂg %%hgélf%ggé%éid?ir&@irﬁ%ge&%me%ts 60,

engage the gap between s 39 of supporting

sl gfvih fe doUk tbefigueationgnstedé omeadbdleshgysing 333id @revent it
arrest needl e support 33 as supporting sl eeve 42

s ufolieingmdegian®y,owadia suppost 33 pnd iinnier needle: hausingsd/ moving

that needle 25 and needl e support 33 are w.thdrawn
autogather with suppediRg Sipave; 4%y 80 Ahak Readie, 28 angyregdle support 33

b pscrorghe 6 Ealioe A o8 ity 157 Mok Bousigo 31

bublighmiiesn. N ection device 1, and supplies control

signals for gear notors 43, 53 and display 8,

accor di Oge tvall ot digataretaihingeslementso60,r as they préss on needle
itself. Mre specifically, control unit 6 receives the

f ohousing @1silegkansedle Rousing 319vith respersiecihe ewer(i9og Thus,

tical, electrical, radio:f , infra-red e
£ bnigel sBmosalaf Apasedinusing 1 B uidh s nnesdi 25 is
capt.ti 4. ' l4 $ 67,

o bl hindeied terbiols, Rorblgilbd, bl mo 0 C8 D Pom

wal | 15naid Bodont fifrfil positichdof e bletle U2e(FIpE8s MO and

by an outer body of predeterm ned dianeter, e.qg.
neéd), dodkings flanges 62 of retaining elements 60 engage the gap between
shoulder 39 of supporting 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
automatically from cartridge 4 after use.
With reference to ‘Figure 12, control unit 6 receives a number of
signals from various detecting elements and buttons on injection device 1,
and supplies control signals for gear motors 43, 53 and display 8, according
to a program stored in control unit 6 itself.
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 markings on cariridge 4;

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



31; - a signal S3 froma skin sensor 68, e.g. a

nmechani cal or capacitive sensor, |ocated on bottom
wowdos/01840f housing 2 and for determ ni ng contBCT/ERI0D$1050711

the patient's skin; - signals S4 fromset-up buttons

9, by which to select, for exanple, the dose for

i njection, the speed at which needle 25 penetrates the

patient's skin, nedication delivery speed, etc; and -

a signal S5 frominjection start button 18. On the

bagai &P@iﬁing I8o iimeetibmowall dbakbad foprietermining ter@agemphi of the

signals Cl and C2 for controlling respective gear

nmoopening dy &8 outer hody of radétermimedediameteas, egaegdle housing

signal C3 for controlling display 8. Control unit 6

haglits own internal menory 70 (shown externally for

N
5L SphfH ERNBE PS50 1y 20 R it

capfithitkg patfent’$lkinfloct or can therefore check patient
conpliance. Injection device 1 is also provided with
an i nt er $igonals Sérfeann selevup battensiO,ta whish g peleet, for exawske, the
port, a Bluetooth comunication, a_jnfra-red port, .
et gose (o5 dfiecianethis sReee 'W%aﬁgs"w@tﬁs BRtSRE  Akin,
fo t VSj . ing of injection device 1
m@e%@o@@%h%e&?%?@, %?%%ﬁg]xanpl e by uploading froma
1pconput erésigWﬁl SH frBRYinjeRtiow Sfar bftton 18, i nic trials (for
exanple, pérmtting injection only of certain anmounts

and at ceOnhdhe basises theniheomilgssigndlpesomtriobanib® supplies signals
injection device 1 will be described as of the Fi g}ure

4 &dnand i feropentiollingnrespestingoeren MptaBethedd in (hath fyation
"o ihdsds, SassREe o B R oS 10" o
B e S BRSBTS AR gl o
15f Ukhey sk eMEEriphiéity) Which stores the action program of control unit 6 and
the déses and timing of the injections performed, so as to 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 port,
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 trials
(for example, permitting injection only of certain amounts and at certain
25 timesl/intervals).
Operation of injection device 1 will be described as of the Figure 4
configuration, in which supporting sleeve 42 has no needle 25 and is set to

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



by control unit 6, and is activated by sinply

inserting needle assenbly 32, by the open end of
woe@dgr4mousi ng 31, inside opening 30 in bottoPe@P1003650711

of housing 2. Insertion of the needle assenbly is

I medi ately detected by preserce sensor 67, so that

control unit 6 activates gear notor 53 in the

di rection designed, via transm ssion 55 and slide 54,

to nove supporting sleeve 42 into the operating

poskeai Dof hoising 2 asd tonmdctddio suppodingsieavwet?2. of

supporting sleeve 42, projection 64 is detached from

cam p(rj of i ! ssengdly obneedie 25 rt@lpaﬁtr:i(ﬂlgﬁﬁ ﬁ controtied &dly mutosnatically

i i 30 i 2 cl

o cBls ue s o SGivates by e TrseeLsaaca asaaradly 32, by
! \ . £y |

o138t SR8 N8R KA 31 Shalobing™5 B ord s o

5an RUSRE &I, InBErtieA §1RS ndedBChSsdmbly Is limnfddiiegSdétetied by
10. More specifically, adapter 71 1i's

dopirdsencel Feabap67l, satithtcconinol siait 6 ppidatdse gpar triodors53 2n the
73 of adifferent dianeters defining respective cavities
opé@iireglipnogerigneds \Wa deansainsionn 5ohand ishde e do enonsysuprprting
31 and igner eedl e _housi.{](g 37 respectively. The

| aSlfeve §&dptp 4fe BBPEHRs PeStAN-so houses a cyl i ndri cal

slip slee i i afe f, I

nousi ng. A% 4550h o % pBEYE ShHRmER°be \Bhoctl Jeeve 42
10! atppsjestivn 6aNid deischedBtdng cafesibfiles 63966 iR rétdinifg elements 60

provided internally, close to the open end, wth an

i nmaover inwards wifi apenfnge 86 andnlocking rilamgesl | G2 lclnsei onjo3Teedle

to renove it fromthe assenbly defined by needle 25

andnoxsieg 34 .tg inshdt i_f‘ P@Sitioﬂki’?ﬂwagiﬂggo%"@&/@ Qﬁgli"éé_’_&h es
e PR ARRRRb. & ot i Blina8 gBEifg 8D Bl y rana
"SR PR B gl i PfergRshe, 2 1
15t he r ot Mor®pdtifiesllyl, @dapier Jelais dpiislie-dug-shaped,y and @dmprises
andsupporting sl eeve 42 noves fromthe operating
posippbgiie portiohe 7207 3| ofridifferend idiaroetersadediningl sespestive cavities
ne%%leﬁ o?nué)d%%gitte gi%’es g%% l)re hc?l.lssir?gn ﬁéedi‘é Ii1|<q)u.si¥|§; 3i1 "ahd 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 smaller-section portion 73
is provided internally, close-to the open end, with an inner rib 74 which
presses on inner needle housing 37 o remove it from the assembly defined
by needle 25 and needle 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 needle
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 53 is inverted, and



needl e housing 37 are wthdrawn axially from needl e
housi ng 31 | ocked partly engagi ng openi ng 30 by

WO eqoaforidmy el enents 60. Close to the top |im tPCT/EP2005/050711
position, projection 64 on supporting sleeve 42
interacts wwth camprofiles @3 of retaining el enments
60 to part retaining elenents 60, so that | ocking
fl anges 62 nove outwards of opening 30 to rel ease
needl e housing 31 (Figure 7). Once supporting sl eeve
42 supparting sldwvet 4 moved fpasitiie @peratitgppesitioril e ahe biep limit
inserted through opening 30 into seat 3 by portion 73,
t h@osition.t :9&5 ot daes s, |reedm§upmgb§3d negdlenZﬁsmnde avdiheit, inner
housi n Gyen its snma , Insertion of

DoneedR haising S5t a’&e‘("&%‘?r@&’%9x'ﬁ¢3’eg’gﬂb DeediecBPusg 3inlogked

o bRl pnaolrd EhBETHy abgifangls gl | 10 Moo ©
sConsent cideSthbahb tbp AnrtCidsion, BréjédtioAned %ngédb%ﬁrtphj sleeve 42

surface 16 contacting the patient's skin and

acintsictshgithkcamspofiies 63 .of \letainiag aslémbntst 60 tib8par$ retaining
pressed, gear notor 53 is first activated and, via
t r @lesnenis GO sesthatninckings fipnaast 62 gnaveceviwards ph@peningo30 to

il i TR (T 27 DL
ST g obb TP Mgl A1 BIBR A i otk 7

102N¢af el 8Erted BHr8GeH ebamﬁgctod.ﬁﬁesé&t 3 by gjo@lndmtﬂs Cilel ddVity of
Before the injection Is performed, the se to be

in J\Adrunl'eais thte engagdd aby \imerh needd| kowding 87t Giveasits remaller
patient's skin, the speed at which the |iquid
rred’ﬂaf'a“r‘tﬁb ringertiga | qfRariien st Aet detesied; by Ri@?ﬁﬂ?ec%ﬂ‘s@é 67.

VAT Sl 8 B P P inn 7 '
Zgiﬁﬁ%%@ﬁd%%%@ .)'Qﬁmf/gg :‘ Ir(r)nrr: cartridge 4
15ful |y agbasaitite Jtary thesadtgaldidpetien is/divérirbgsuefacd 18rgbntacting
10), or directly using a needle box 75 (Figure 11),
the patient’s skin and so activating skin sensor 68..

When start button 18 is pressed, gear motor 53 is first activated and,
via transmission 55, moves supporting sleeve 42 back into the operating
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.



e.g. of the type known by the trade nane "SHARPS BOX".
More specifically, when using adapter 71 used to
wo ewswe74meedl e housi ng 31 and i nner needl e houRBCTEPRWS/050711

(Figures 9 and 10), slip sleeve 76 nust first be
extracted fromportion 72 to gest axially on rib 65 of
needl e housing 31. At this point, needle housing 31

and the extracted part of slip sleeve 76 are inserted

t hrough opening 30 in housing 2 to activate presence

sensor Réedie®s bah beasinookd froni cértdddd ¥ Fulsagienratioailyolising
53 to nove supporting sleeve 42 fromthe top limt

posidapien71 (Figueeshd and D), iaridirepitysusing @ netslle: hox 55 (Figless11),
63 are_detached from projection 64 on supporting

s| Q&é’fﬁ@WPQMP‘HP%t@Kﬁ%f@mG SHARRS BMht ed from

2" r oot MAS eeEiegie, i, ufioThiclen 8584 08, fRiGfecae

As I t I
72 SB35 o SOSED 100  psos T

I elndustifingt 16¢ exeatiedatbm |potion M2itderekhaxiaiy d@ﬁhwﬁsﬂof needle
shoul der 39 on supporting sleeve 42 and the top axial
endhousingSdd| e support 33. At this point, the rotation

direction of gear i nverted, and. su
sl eeve Abt "H%\P%g‘tq 'f'ﬁ%’? H@”Q'%%m*?ﬂq theftegctrd pﬂg %?ts P Sieve

do

SR AR FeFRB B RAGREY 217 b Bl B
1062 57284 1t Confrdbunitt 6 %@ﬁ@éﬁ@s %éraﬂnbibrfﬁﬁot@ RERAP Qﬁbpcﬁﬁng sleeve

sl eeve 42 and cartrid supporting sl eeve 4

r ed@Hfesn theetopdimit pdslﬂorﬂo&ﬂné bottom lietitoposition. el enent s 60

are again parted, and injection device 1 is ready t

be fittA& samprafies A3 aredalashed frasm prejectipk 64 on supportlng

| o sEayp 42 R PG P1)o R b T PERANISRE I Bpaerglosie ook
tocaﬁﬁéa@ﬁcgh BY JAGARE 15062 bR P TREET Ut agapter 7+

renove” nee tridge xact
15WaYFigtre 9).

As supporting sleeve 42 reaches the bottom {imit position (Figure 10),
however, locking flanges 62 of retaining elements 60 click inside the gap
between shoulder 39 on supporting sleeve 42 and the top axial end of needle
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



described relative to adapter 71. The advant ages of

injection device 1 according to the present invention
wowdos/oba4cl ear fromthe foregoing description. PCTYEP2005/050711

particular, by permtting control of the novenment of

cartridge 4 to and fromcontagt surface 16, injection

device 1 provides for fully automatically fitting and

renmovi ng needle 25 to/fromcartridge 4, and

controlling the speed at which needle 25 penetrates

t hendodth | end ' msiiél dpehingoB0e o Wattilate Wpesehde® s@risonl 67 and

injection is perforned, it is possible to set not only

t hautoauiticatly emekeseeael 25 frons pardvitiget 4 ithexactlybe dame way as

delivered, but also the speed at which needle 25 is

ej des@ibedrglatiMe isadapter 7land t herefore skin penetration

dovi ce TheconanusaBodr Il (e o HrePiffo U: g, present
5 NOWRXRfion UAPB bibdém ¥ joheadifgBEs@lotbe_accompanying
al ns. ar, the Trov

I'n particu ment ‘of cartridge 4 and

del i ver yh phrtichiar,"Bdpemiitting comiroRbnék hbvement of garirdge 4 to
may be controlled using a single gear notor, which

maandf dronexconibet, suyfap@anS, dhjestion adeyite sl opravidesl dor fully
to those described, control axial di %pl acenment qf th
cogtosnaticaliy, iing 3k remeying| 8eedls €92 4/TAY &ﬁ“ﬂ?’gﬁ]g‘gr and

0

27 of, cartridge 4; .and re S ' be

or sariaing e dedar Ml et 20 birorfiies 1S5RS )Y 23
100f cart i g@er fotd¥ Bcdl théVabtlafRfdttieh I perféendd) @tis ppbitle to

the | ocking neans are activated, cartridge 4 is noved

t 0 sahchot ramy anetraedicatiorf dose ldhd hred spebd natt vbichothiel dgse is

means are rel eased, plunger 27 slides inside body 23

of deliveretidput alse thedepaageat whieh megrlea?d inejerled frasm hgpsing 2,

i nj ect'éon device 1 ﬁ_ap be used, in the sane way as

di SPAJReTGIOrGiSkin RANGERLON $RREY  nedi cation cont ai ners,

such as ?H%@e@ rﬂ?)? gg nlate i j&%ﬁbﬁdaﬁl&é 1N& fescribed and

electr_onlcar tro I njection vice 80
lsacﬁlﬁfsﬁh{&i tHaréinS QiABGL, CABWENIE Nepaird  rdriV &Y isebpe of the

Li ke 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 means 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 cartridge 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.



injection device 1 according to the first enbodi nent,
the injection device 80 shown in Figures 13-16

w@ovpHiEes, i nside a housing 81 (shown in Fi guPEBFERBP5/050711

10

15

20

25

14 only), a cartridge holder 82 for accommpdati ng a
cartridge 83 containing a ligw d nedi cation, a push
nmenber 84 designed to act on a plunger 85 of cartridge
83, a first el ectromechani cal actuator assenbly 86 for
driving push nenber 84 and a second el ectronechani cal

act uat oFigafsenBLY6 Sifowd haxidaidly, aeeirariicallyncontrolled injection
particular, cartridge hol der 82. A door 88 provided on

a divee 84 lacotrdinguts ags@rpndaambadmmteﬂ e mventian. rgke the
button 89 provided on the sanme side

oplBiReHon eyisent oSG odhe S opboriontctad g%ieqt@n device 80

Sk TR TSR ATO ISR BTy Pores 1
moya kE)lni‘él) r&bafidge @&dé’%ﬁ fof §c&5ﬂ1mb@5@ga£’ b&rtﬂﬂéé"'Bﬁi EQﬁta%g a

about Vot axi's when 1 n an axi a etracted

POfiquid GfiediCatidh, e phst nfemibend4 ideeiyned texactldry a plunger 85 of
i nconpressible and laterally flexible tube 91, having
t healftmdge 83, a fisyhcleniromectianicsl acyaldr 3senddy ;86a°ogdm‘dngl @ush

gid sem -circul ar housing 92 at an u
demeé@bera%arw pisepenf elsciroeenanical aokg f@\ssgmbbf @ffor axially

e R 8 P il g s v

de%f E&‘i‘é-’l'né 81 Cé’rﬂP%tﬁét%d\Hytd“slﬁimq;B&fong@ grfovﬁﬂzﬂtdri MG%aﬁ% side

(see Figure 16) as well "as with a novabl e recessed
pamallQfndysbe dpemedebyl bpinghmtdtad cdtionh aopivahiazis 98 Itd ibsert or
expl ained later on. Under the control of a control
unremowe arearirisdlgerf% into/ffom; eariajegtion dpyise. G@ﬁﬂ@@eb polder 82 is

rofR yﬁwgea%”‘%éaag%% Hoai e RUCTelatchle S ook sEauoivot axs

ca sed part 94 (Figure 15),
to?abwcl%einga% osa é&é&‘géﬁﬁ@r& connected to cartridge

83, so Phsh rﬁemb@n 89 3comiisesi an @metimmsﬁbml aifig) @siterally
85 within cartridge 83 and pushes plunger 85 to

delflexible tabei 94t having the farm oéedspings ahii deflestetbpy 180°"«by a
Pushnmenber 84 may then be noved back to its retrac
pogpﬂ'%ﬂgllde%ﬁmr@r%l% Mguping=PZat amEPpesPart oh the device, and a

Pug IS%OI’I 58 fixed to an end of tube 91 projecting from housing 92 along the axis

B of cartridge holder 82 and cartridge 83. Piston 93 is designed to cooperate
with plunger 85 of cariridge 83 (see Figure 16) as well as with a movable
recessed part 94 (see Figure 15) the function of which will be explained later
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
position, in which piston 93 is outside cartridge 83 and within recessed part
94 (Figure 15), towards a disposable needle 96 connected to cartridge 83, so
that piston 93 comes into contact with plunger 85 within cartridge 83 and

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



Second actuator assenbly 87 may be controlled by

control unit 95 to nove a structure conprising first
wa@ewaaranl assenbly 86, push menber 84, push neP@EEP2005/050711

housi ng 92 and cartridge holder 82 along axis B, i.e.

to and froma bottomwall 97 of device housing 81 for

contact with the patient's skin, to automatically fit

and renmove needle 96 to/fromcartridge 83 and to

insert and renove needle 96 into/fromthe patient's

skimembbr 84 praythee by moeduzick teits retradted Pésitidiy leavingasiunger

nmoved bel ween a top, retracted position in which

ne&d & tbe positior itwas pushedita.ri dge 83 is within device

housi ng 81, and one or re bottom positjons in

neodl 6  SECHPE AelRlor FaSRMR B SiAoS o ollpads SN 4ol 95 to

in t 9 £ I I qur
06 TS atfBiure SempRufiL sl Sehier.Aseyy oy, bish ARG o4,
su t i bt : 316“31 i i

5c a%@f‘d’é‘g%ﬁ%mgps'gg gs?o&tﬁqﬁg?ﬁrtlalyeét ﬁg%gggondi ngilgo%’tlgfnto and
endrdida fttoprawall 9% g ddice hiousing 18d €dr tontdettwitmthenphtiéftls skin,
is pierced by the rear end 11 of needle 96. Fitting of
nedd|asiteraiically fid @andmegoyameedigg?6 kafiramrcaglridge & ane@ i@ insert

O e ST  Be TSEPE B 2, St
forel ' i : d. ..
e 8 e ) 008D Y AT B 7

108NtheRdfe 96 coARddtbd 48 carbridyRdB3 lRewitiih @eUide housing 81, and one or
circunferential wall of needle support 99 in grooves
82 anprechatitbat positiotecinaehich naelzdie B6 Ipdejectadiiom aBebuogle opening 98
connection of needle 96 to cartridge 83, needle
suppeyided & boffamwallédl e 96, is fitted in a protective

'atter dtERIOuRE . 1BEneel BB fPedTo ghd gyréiotis from o
Re‘;;ﬂé%ic%eﬁfég r859 Whick Bit 6@8&6&%&5 ér‘?ﬂ@@%\‘&&d e holder
acdording 1o tHi's second enbodr went further compriSes

151 el 8ps@ it tihie cafrespumhdiRpbsiton® end 8Baidficagridge 88 esurrounded by
assenbly 105 in a predeterm ned position inside

opditiom eadf 00,08 piarcewhby theTeamenrd 801 of readi® P8. Fitting of needle
retai ni ng_means conprise two.or nore rel easable | .

r etsaapnpﬁ%% QHe C@Ft”%)‘h gelder %6”, achizved by wegps ghar intgynediate
needL&l 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 support 99,
with needle 96, is fitted in a protective needle housing or needle cap 104 and
25 forms with the latter a needie 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



assenbly 105 upon its insertion into opening 98, and

an axi al abutnment surface 107 which limts insertion
wotospedhe assenbly 105 into opening 98. Rel eaBEDER2005/050711

retaining tabs 106 are di sposed on the circunference

of opening 98 and are subjectigd to an elastic |oad

directed towards axis B. Wth abutnent surface 107,

rel easabl e retai ning tabs 106 define gaps which are

engaged by an annul ar upper flange 108 of needl e

hogBboigor Qdall 97. Piidsenefstisabrsieeihing Mékins comprise v 88more
An el ectro-nechani cal sensor (electric switch) 109

( Frajeasablgl )retairing dabs cort ingars et bhich cargi aciugtedaby needle
106, detects actuation of tabs 106 by need| e housin
103Ssa1E0lY e P UgAN disetnsprtionsinh APeRiga ht 3l aprpalgatutment

DL d0E TS IR afer i 61 Satle 85§ bk 1S igBrbiing o8.
5 beh%g?%%&é&@g 1d6Y $od Qr%eﬂiﬁb&%?a_d orledirRbftidreH&d 8£6SShing

by sens uses control unit 95 to activate

Seg@nahdGirb agWijedted agbary didsticolomav dirécted toivards axie B2 With
84, 86, 92 inside device housing 81 fromits retracted

poabuinent sTinface et0Fi releasable celaioigr tabe 19¢ defingi gapsgwhich are
tabs 106 on needl e housing 104 js sufficgient for
ne€BOA0ebBYi Ay 2noular JinPerlieRos o19B.af e lpshoysing 184 to lock

shown in. Figur - Whi It : ' .
nondepeasseiig g 3bha s hHERL-HenahoRREersb Rigotrc
10 €NERAER) 1RF g*iﬁuﬁzu@lg%énr%%téd: {o0iélchsdble: refaitifg TEOAP0E; detects
structure 82, "84, 86, 92 has reached a predeterm ned
bottiueation of tabsn106 by weedib Honsingm Gehand 6éndsf ar aleciricosignal to
hol der 82 fully engages needl e support 99, thus
coraeiceliuni Yeedl e 96 to cartridge 83, second actuator

oo bl SEupHia ot eede o35 eolinos Ao ESaied b e

n . 96 kd j : :

ho TR 7 PREAE” Sk 051 B8uln, Yod 406} 9k nsrtin,
15 ( Firgitte@iataly - dé#Bticlieby &lenbod M09EanEsY softboli Onit 195 {d metivate

enbodi ment, retaining tabsl106 do not prevent the user
f r secorehasiuatprrassdnblyh® &6 mpvetibvdusirugureoBi2,e4, i86n 98finside
Ezgg{/@e gh(?)utsicgigcgl 1r 11ér£>;ndi sere%reébtelabggs\i/t%n’. T%gyre{a?nrirﬁg ?cl)rcg fexerted by
retaining tabs 106 on needle housing 104 is sufficient for needle housing 104
to remain locked 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 needle
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 needle 96
connected to cariridge 83, whilst needle housing 104 is retained by abutment
surface 107 (Figure 22).

Unlike retaining elements 60 in the first embodiment, retaining tabs



housi ng 104 during the connection process is detected

by sensor 109. If such a renoval occurs, control unit
wO@200s00mRdi at el y stops the connection process apdI/EP2005/050711

controls the return of novable structure 82, 84, 86,

92 to its top position. The ugger wll then be

proposed, via a display screen 110 (Figure 41)

provi ded on the injection device, to start a new

connection process. For detaching needle 96 from

carigs deendt3prdvient e usen St Sehlovingnnéedi@awlising 104 during

housi ng 104 1 nto opening 98 up to engagenent of

r etainnedipnrebineede®6 1® catifidge 83l dawsyer, rapylemoval of needle

Actuation of tabs 106 is detected by sensor 109. This

calnwisingo 104 sluring; the gepnngelipn ipregess J& dsirried byaseyisor 109. If

S5 b, B S8, 8 o, o in
neeﬁb?e&oé’rﬁi E%l\ti‘é?é‘trfe':fe&%‘%ﬁ novabié siructive 8454, BBYos REfs top

actuate a needle release button 111 provided on device
hoysdsitibnd The Wde£RiNtheh BE préposed] viala display Séreeh d 104¢Figure 41)
square retaining nenber 112 transversely to axis B up

t o propided ondhe ijestionalevieg, tbistadia new ednriestiomprdsess.112,
inserted in a gap between abutnment surface 107 and

annul ar g ;S@a‘%'%@%edi% 86 drom, %HF@%§%§F}% ysepipsests the empty

above the u r, &nd, o I i 24)

Theidetd BpHBRS 1cBIMRbp g, G'38 Mbagké & ety moans
1051 T4, Y102 By2hedife h&iing 202 Ad8atitEsH t80S Y0P R det8&ed BY sensor

wth i't, néedle 96 are retained by retaining nenber

112109. hehise byusiat ativohgnit 66 db ectiviaitp setorid acindton @sdérmb§87 to

fromcartridge holder 82 and cartridge 83 (Figure 25).

Themgye rstighure h¥h 8,s86g93 cdaver de @ Lotiemhpysitions whegen needle

. S ed 5430 BTt B Bl Y Hor o

| nvieRk iat%f)l‘aéée ?%%le"f%?é%%{e%ru‘ﬁoﬂ 1Y ie;ggﬂgécggﬁ Bﬁvi'baih%ﬁéigggm and

devi ce ect connection of n fo cartri

1983 colMeeRdS & SEontrBP &Nl 95, 5 Mhévd B Ea@ire etdifing9member 112
conprise an optical transmtter 114, such as a

| i girdnsyerdely togaxis @dep t@adddsition wherd & tegotthopt fetaihing member
receivers 115, 116, such as ghotodiodes, fixed to t

he
i nt 13, drserick bR §ar: betaan abuiment siiERced0y id aagyige upper
houf?almrg;% ﬁjls o Rgle e F\SLéir‘?é’ t1851, ilslgbov%l{ﬁg usaeraend of needle support

99 (Figure 24). Thereafter, a reverse movement is imparted to structure 82,

Y]

20 84, 86, 92 while needle support 99 and, with it, needle 96 are retained by
retaining member 112, thereby detaching needle support 99 and needle 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 According to an advantageous aspect of the invention, sensor means
are provided in the injection device to detect connection of needle 96 to
cartridge 83. These sensor means, visible in Figures 26-29, comprise an

optical transmitter 114, such as a light-emitting diode, and first and second



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

devi ce housing 81. Optical transmtter 114 is aligned
wowalk/ofisest and second optical receivers 115, HRABEPWOH050711

direction parallel to axis B and pl aced between them

When cartridge hol der 82, norm 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 beam

t r pphcal réesivdrg 115r196]) slichr asl pHotpdales, fxedi tosthe tintaror face of

near bottom end 100 of cartridge holder 82, is

r ethesfrontcbrithe back wall of devieri hpasing 81antba seftectarid 7Tnaugh as a

bottom end 100 to reach first_receiver 115, and a .

s e Bfian dised datheappRsites baels AL fppt wal B{/d%\ﬂ%gﬂvﬁ%& 1 Qptical

il A N AT A ot £ g
5 éogirB&iJif;ﬁ&? ISI6UXE B NSed BEiweba tRERANERN éd'r‘tridPe holder

igure e cross-section of an upper portion o
boigpomeredpeidef nkavabld dwecibel 82y 882 865 9anliy imaheé | rgtracted
circular, i1.e. bottomend 100 has a truncated, flat )
si pesition endmolredle is ¢annettieddo coptidasnB3 uguie12d), a first optical
pass”Wien needl e support 99, with needl e 96, i
pr 6% 1§ ferHRg pRE LT Sem deBiite B TareTpilet 114 passes a firs

hol,. tical i.nt .

nodfiEngdr bl 6Bl RRFHP ehioeiplad 62, 18 'fcted B fifror 117
1010 dn@Nsses ACEIHAdARME Gbr bR ehb100L&dreathifisti Rceiver 115,

interpreted by control unit 95 as inplying that a

neasidea 8€cors qpticpbbéam cldSnteartsatttied by ansmitipe 188.passes a first
Figure 28 shows an internmedi ate configurati on where
nedime:neampbetiam emdaHep, ris sefiacterb by maimeh 1§ 7 amdk pgsses a second
connected to, cartri older 82 and cartridge,83. In . .
Critene: o b 65 BRCS e FpPR Carokeh o145, ppatent i
I nt d . ! i

! ”é‘-‘%‘é@rgf?f, tHY cﬁcrés:?@é}e%tuéHp&oéﬁ.@%reP%ortué}? dri bStlo®"¥hd 100 of

118, I eac I rst recei 115. This Is

151 Nlc@HAAGS ABIdRY 82 @biIP lpattly dircBfar,dse. boRbmiend 10laias ek dheated,
96 is only partly connected to cartridge 83. Thus,

+ af tflat sideepantieru20,doretdusi aptical bears 4 18qass iihendigsdle, support

if control unit 95 determ nes tha(} no needl e i .
coffe dvittyneedle 96, ris RIEPEY 6PNAAGIR moetpw pad a??Pyof cartridge

oy S FbBrCA. 8 S et By sl sppport 0
r egERule DB REGNSHs ABN946 RIS no longer receive optical 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
configuration where needle support 99 and needle 96 are only partly
connected to cartridge holder 82 and cariridge 83. In this 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 95 determines that no needle is connected to cartridge 83 or that a



process. Security of use of the injection device is

thus increased. Figures 30 and 31 show alternative
waensor74means for detecting connection of needP@r/BB2008050711

cartridge 83. In this variant, one, 103a, of the

elastic flanges 103 of internediate fixing nenber 102

is longer than the other(s). Wen cartridge hol der 82

is in the retracted position and needle 96 is properly

connected to cartridge 83, the |longest elastic flange

10%aedieocisTdriy pRethb ebvesiicd &6 datridgep o) thedsemid Muttdilowed to

end 83a of cartridge 83, has an end portion which

pr djitate stheutinjeciiomandl és qupposad ¢® reglaridéhe maedie icopaection

angle al with axis B._In _this configuration,

optPFQ‘iﬂlSSf agcurity pEuse ebhedpiegliPnRvIGEIP ﬂt“l‘sa'ﬁg'fﬁagg%r 121

i {ed th i ti i f | .
103a tobiiies A i Bk AbriatisbSneci ey B Yecting
55| GBAheONCBE hE&dle fﬁﬁ% \éﬁﬂri&ﬁ 88SIn Hi$VBRSHEGnBY 103a, of the

control unit 95 as 1 nplying at needle 96 1s properly

cornesticeRhrigesC#03 of dgerdaddiatd fixing mbmbet NMAR izaletger than the
needl e 96 is not property connected to cartridge 83,

as adirer(@). Wilenrgagiridgedildartfighistin éherelfastad pesitéortiand needle 96
portion of flange 103a defines_a second an

. l e a2
di i§ drreperly ([ORNeFieds 19 sAMtHAge £ 1the ongest, Blasti Tange 1032,

hi . ; . ’
o SOpT e fess BiwBBh, E8u@beb deF i o i artreahidés oo,
1012%as HH 8nd %oirtTHneﬁvacﬁlt (Bickis 6@BideHecdt SufPorf§9 and defines a

i nmplying that no needle 1s connected to cartridge 83
or tfinsttarglen et divigh iagisi B.| Indhisnenrtfigdration,can bptich) eay Fansmitted by

Returning to Fi gér es 15 and 16, delivery of nedication
t hrasuepticakranemilier 121 is sellagipdibyidhe BIisciing @nd, pastiors f flange

O BB el PR RS 2 e 055,81 optca
PO 22 WS Bt B IS Ry i odde s

15d05#6pétly EEshetidd @ cartedde BB. Ifhen ehe otfdratard, Ineddiecss is not
of nmedi cation contained I1n cartridge 83 have been

i njproparty iconoectedato aartridges83,masbehowda insFigsre adt, ethen the
outside cartridge 83 to enable refpl acenent oft

| atRreieciing goderortion of flangg 1058 dpfinehe secand §?s9§ 4, different

o M by A P RS AR chPrecea

the projecting end portion of flange 103a is not received by receiver 122. This

20 s interpreted by control unit 95 as implying that no needle is connected to
cartridge 83 or that a needle is ill connected to cartridge 83.

Returning to Figures 15 and 16, delivery of medication through needle

96 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 cariridge 83 have been injected into a patient,

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



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

Such an operation could seriously damage push nenber
w@200507740r der to elimnate this risk, the preseei/EP2005/050711

i nventi on advant ageously provides a | ock mechani sm

whi ch | ocks/ unl ocks the openipg nmechani sm of door 88

when push nmenber 84 is inside/outside cartridge 83.

Wth reference to Figures 32-40, the opening nmechani sm

of door 88 conprises opening button 89, which is

sl itBtter gmg@redi B)eAlrisRItoDRY idwdler eRistias, Hatwéen ek midotions,

part 123 fixed to opening button 89 inside device

hotisé mgeBbpans! doon @8 0 nemavé |carjdgd B3, fram| theeinjertion device

actuated by |ockable part 123 and a | ocki ng nenber 126

ac whilstepushy mesegr 8bis stilingide castridge #3, fush amoreration sould

that .is fixed relaﬁive hoﬁggvice housi ng 81. Locking

me SEEQUSIY BaM@OR RN DEBRE Y abl e structure 82, 84, 86,

592 at a] grfd @Neifthihdfl #fs A8k e Qﬁﬂéih@erﬁidﬁeaé\fqbngé‘de%usly

B with respect to opening button and so as to

sl ippa\idies #ilbek hisohafism whithviabkstuslbekecther speithg fvechdfism of
92 in a direction parallel to axis B, and has a recess

wi tdoon88 wineneushmembeydd i insidelmotsidencartridger8a
correspondi ng flange 128 of_cartridge hol der 82. Tél}e
| ock ne¥¥ilhrelarensappidewreroizatPthereniigameshanian of fipor 88

. ierspe PRk i SR BB P e
10W @) gﬁ:ﬂg@e% 953 lieliak | dpeRmigt blifon 89-fiskde déflce housing 81

mounted on an axis that 1s fixéd relative to device

houmidrieniblisirides Aangsl 1244 1e94r 125 aotvatedeydbckabplapart 183 and a
and fixed to one end of a spring 131 (visible in )
Fi desking menisyr 126cactaied byhevest2ah|-everi125fis mayinted on an axis

nmovabl e struc ration, of

op dht "kl TEAKS 8 daxiee haising &b ' BRIng.mSmpg 18 mounted

injecti f i gatd [ = :

SO L2 46 b 2 o R gaion e opposte
15POSsidd @Naxid BSWidh rébpeef tolbpehintEbitein 89 ahd sb @8iid e slidable with

cartridge 83and recessed part 94 is in a rest

pogespend to oudvable stratctacs 82y 84y 86;\8% inl2 diredtiont perallel fo axis B,

configuration, flange 130 of second |ever 129 engages,

f | ange hesqaofrecassk yihe a flange 127 designed io cooperaie with a

corresponding flange 128 of cartridge holder 82.
The lock mechanism comprises movable recessed part 94 and a lever
20 129 actuated by recessed part 94 and having, at one of its 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 cartridge 83



part 123 (Figures 33, 34) so that |ockable part 123
and, with it, opening button 89 are | ocked, i.e.

w@2ma0t740e noved up, thus preventing door 88 fPCIER®DFIES0711

10

15

20

25

opened. Between two injections with the sanme cartridge
83, novable structure 82, 84,286, 92 is inits
retracted position, piston 93 of push nmenber 8 4 is
inside cartridge 83 and recessed part 94 is in a rest
posi tion, out of contact with |ever 129 (Figures

3% Rd recdsdet paft 9108fih auest position] bangfeohitt with$@epnd9. In this
| ever 129 still engages flange 124 of | ockable part

1 28oifiguraiian, Siapge d 30 lnfisetondkiever 22 engages flange 1R#wf lockable
it, openi n%i button 89 remain | ocked, thus greventi n

cbatst (Gl i 3B redhebIRESRI b e 0 Wi dle QPening
883 (& - dpbed b wifode:

S Bufton BE 458 1680 8 Sanidy AR Wio Vi, 4R iRt HARR 48 from

?re%n‘%ré@ (gtgré}‘lédr. ‘Btert\ﬁ&%rg two @gé&ﬁlﬂisr\ﬁﬁﬁ #d 'éé’rﬂ?Q‘fartHHé@ 83, movable

pI ston enters the recess of recesSsed

Pagtrubfire\BY, B4|HB; D2rie e its estravied poditiom vgstds 93gsfipish member
the action of spring 131 so that recessed part 94
coBdsisiinside mantridge 83 ahd tracessed pArt 94dsrin d easkposition, out of

opposite t the end having flange 124 to fotate | ever
1 260Ri7gt Witislees 429 AFi9Ures pEoHAN b i centidiiration, fange 130 of

(v e 28 ARaRyBAE' £3, o Rbd D 128 (Rl 7) so
° WtPBCMIé YarS 925 HHIC with ft,prérﬂH% buftor BY Fenhidlh addkellO thus

move | ocki ng nmenber 126 down and thus di sengage fl ange

1 ptevadntingdoor 88 dramo being diinedoOnteé aii geedi@itionfddses konigined
menber 126. Under the action of a spring, door 88 and

wi irh cartridger83 hae beendejectssl, anevabie sirueives 84, 8086, 92 and

P Yoot ochils RS B BB o o
buH&ﬂBérg 84! g?é?cfn éﬁsentbgﬂcﬂen P%ééﬁé'*%ﬁ MredeélsedNthrt ©4€4ndl flshes
are subjectetl to the action of respective springs

mi‘é&bé_s@ﬂqurpgmip%?d§a 4iAs0 the ddien lof sphihg NOSisbithst recessed
shown in Figures 32 to 34 or 35 to 37.CLAIM5S 1) A

haperth@4 domek éutorammitactvwith thersendodfl setond|jlexsaril@9 eppesiteto the
(1; 80) for_injecting preset doses of liquid |
meendAtavingsfangent#4 ieireipta leven 278 gnd shussdipengrgerit fram lockable
23% ; _eﬂ?% gfgigh%cﬂ))\./id‘o%r%pré?\fjnigcg&tlo%%& %gya{.h@ﬁrbe( é]id l%alards as
shown in Figure 38. Upwards motion of opening button 89 causes first lever
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, cariridge holder 82 are then rotated
about pivot axis 90 to enable extraction of cartridge 83 from cariridge holder
82 (Figure 38). Door opening button 89, lever 125, locking member 126 and
lever 129 are subjected to the action of respective springs which tend to

raintain them in their rest position shown in Figures 32 to 34 or 35 to 37.



liquid nedication, and has a contact surface (16; 97)
for contacting a patient's skin, characterized by
w@eopoiaing first actuator nmeans (41; 87) for POWEPIOS/050711
sai d nedi cation container (4; 83) within said housing
(2; 81) to and fromsaid conta¢ct surface (16; 97). 2)
A device as clainmed in aim1, characterized in that
said contact surface (16; 97) of said housing (2; 81)
conprises a through opening (30; 98) for receiving a
needl e assenbly (32; 105) ocOpaMSI ng a needl e (25; 96)
and at | east one needle housing (31; 104) fitted to
said needle (25; 96); and by conprising rel easabl e

housl gty A nande alodinicali iFoNed Tegian gRvios (1 B0) for

o CiEBE,2ae8, ABEEH AP auiH mPicnud, ceaiisMy, 2 noysing (21 81
5 L OyRfdiSisSR té@fﬂr%&el§|Hgf§ﬁfécﬁéaQion Tohtdinéiaa 8B) E:ér‘italmng the

operating position wthdrawn | nside sald holUsing (2;

81)iqui@ mea&mad @pdr has ey contddt | suifacen(ms;t @) for eantdcting a
needl e (25; 96), and during reverse displacenent of
sapdtiemits skini oharaotenaedm@v qomprisd)g firsh achigiar meaashit1; §7) for

said first oeratlng Jti r ut onat i
vvi Fiing\gid ghedigetioT edia '@e(%b é@eﬁ%ﬁi heusing. &4 &) to and
vice as clained in Caim 2,
g?ﬁ'n%eé%n@%géa%%‘%)p g presence sensor neans (67)
10 W_hl ch gQFﬁr@é\ﬁcé‘aQ b@ﬁrﬁ@é@n S8R, éRerhclepizad in Wit@akpéshtact
first actuator neans (41) upon sai d needl e housi ng

( 3shrfacy §96;n97 )sefi shid heonsing (@38)1) cdinphisde ai theowyggh opening (30;
claimed in Claim2 or 3, characterized in that said
r eO8) rﬁ@rngeqeé\dng & papdiesessamblyAS2; 6.@5) cogrising avegedle (25;

w%é?&‘\f@%‘l %\égf’?“r%# ?‘E’ SR | N 7 ) Whed b SuGHbede (25;

9l S Bt AR 1 o
i e gy s o
saiedghgingi rsgid opening (30; 98), both during displacement of said
medication container (4; 83) towards said contact surface (16; 97) from a
first operating position withdrawn inside said housing (2; 81) to a second
operating position connected to said needle (25; 96), and during reverse
20 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).
3) A device as claimed in Claim 2, characterized by comprising
presence sensor means (67) which generate a presence signal (S2) to
25 activate said first actuator means (41) upon said needle housing (31)

engaging said opening (30).

4) A device as claimed in Claim 2 or 3, characterized in that said

retaining means comprise at least one locking lever (60) movable between



| ever (60) is |oaded elastically into the I ock
configuration; and in that push neans (63, 64) are

w@e@sidadi t o set said | ocking | ever (60) to saPCI/EP2005/050711
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rel ease configuration at least in said first operating
posi tion of said nedication cpntainer (4). 6 ) A

device as clained in daimb5, characterized in that

sai d push neans conprise cam neans (63, 64) interposed
bet ween said | ocking |ever (60) and a support (42) for

s U@ suki ddtfigiaioneal whidH aReSsuttioenesrk(pbrtiom cszmqubctsﬁnade
novabl e to and from said contact surface (16). g

desdid ®peming £30ktd interaciywitin eaist n@kdierhousing(3), an a release
characterized by conprising renovi ng _neans (60, g_ .
ooy sl v perion 3671 Smiesaisd  gfiside said
contalnerS& sai d renoving neans conprising stop

nmedRd! %d 2) whi ch are activated selectively in a

third Qﬁ?ff\%év"k% Qg’éla‘irhea dr?bléﬁ’i 4, BRstatfinized lﬁﬂ'fﬂt%'aﬂﬂockmg
(4), close to sald second operating position, to |ock

s aie¥en (BOY i& 1638ed ardtidaBCinte éed ook configarttiont andirs that push
nmedi cati on container (4) as said nedication container

( 4neans 63 6LY asmpdovﬁded;to spksaidi lngkingdeverd@o) ;aml release
device as, clained in aim7, characterized

sapfenfmraaowér legshin |§8Q f'r%nom%railaaam&'qshc’% auﬁ medication

iLte e of said second operating position with
§§’i‘8{"€%’34gai d first operating position in the

t ravel 'esm eé\v.eétdsoaaﬁﬁe@m @lé‘[ﬁﬂscéha@%tér%tjahﬁﬁét §4d1-push
9 ) A device as clained Caim?7 or 8, for

conwraati oompesa Gm'ed'heamsieﬁbbﬂ) (lﬁ*@)'pmutJbeMe@ aaid locking
needl e support ‘E?Sortl ng said needle (25) in
pr lgvec(ﬁagandmwpmm rfae suBPPding Saith snadieatiopsgorainer (4)

" nabd IS MoxRBRaBiay i said AORRRL SRR (s on
cont ai ngg‘\(é@wcé @Ia‘m&éluﬁ’gbgito‘ﬁ% &8s 258169 ché’r‘é@cé?&ed by

| ever IS In osa ween sald medi cat |
copbmphnsing l‘émaﬂﬂ%&ﬂééh§1m| @)wan@h‘tovﬁr?h‘ﬁmdﬁl& 125) from

said stop neans 0) A device as clainmed in Caim?2,

chaaidc meedigatibn rcant@ines {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. ’

8) A device as claimed in Claim 7, characterized in that said third
operating position is located on the opposite side of said second operating
position with respect to said first operating position in the travelling
direction of said medication container (4).

9) A device as claimed in Claim 7 or 8, for connection to a needle

assembly (32) comprising a needle support (33) supporting said needle

(25) in projecting manner and connectable to one end (24) of said



rel easabl e retai ni ng neans conprise at |east one
rel easabl e retai ning nenber (106) actuated by said

woe@dogr4mousi ng (104) upon insertion of said nRPEHER2005/050711
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housi ng (104) into said opening (98), said rel easabl e
retai ning menber(s) (106) retz ning said needle

housi ng (104) at |east during said displacenent of

said medi cation container (83) fromsaid first to said
second operating position. 1 1) A device as clained in

C mietica@ionC Banfiedr (49 Ehbradtbated ah dhat| imasaidl third operating
retaining neans further conprise an abutnent surface

( 1payitidrorof] $aid thedjicatiere containert (Haisaichwedk @ontiars (fiaj of said

104& into said opening (98) and for retaini
nelegkiagnhtayer A§0) isointerposahls Qaw@e\newﬂs@ea@aga&a%ﬂer )

et peiclReoEBPal WRalier ey SIhoAhE: 22°0TG: e

in dai %Qfevﬂc]a aS NALRGLE ih 2R ;hyzc%ﬁﬂfdc‘fé%cﬁ?rmtﬁét said

means (1 for sensing actuation of said rel easable

I eteiédialile RIEIAINGS mdah@6 tompale AatdRisist orks releasatid detaining

Claim 12, characterized by conprising neans (95, 87)

f omenhesT 6106) afitupledcynsaid okedis Uous;dgo(aﬂﬂbrupon insertion of

container (83) inmmediately after sal sensor Bé
retaining

( 183§ negdle hebiggdd04) wmie éﬁ@amﬁs §ﬁido’e|‘?é’§&

ORI (0 og) B ABL L SBAR0G I R HBPRIAR saic

Coafsﬁla@:%rmérﬁ%f fsbR!“n?éHn@atfdrf %bnia‘?néra'(%)sﬁéﬁﬂ@ald first to said
operating position. 14) A device as clained in any one

of sédomdnepdfating pbsitionhar act eri zed by conpri si ng
removi ng neans for renoving said needl e(96) fromsaid

rredl cat1dh A devigenas q@ged imiGlaine il ¢haraetarized in that said

o S@ﬂﬁpgﬁﬁ%spfbéﬁﬁr Ehimpris6 3 Audienk bigace (1b7) for
Pﬁwﬁfnﬁ seftiin Bpsé {Hé%ﬂo?: Ql'oﬁ () s18 Sl (98) and

i scon sal d nee medi cati on
Cofﬂra'bfﬁihlr(g8§élda‘$eéiﬂ’é %oﬁemgcg ?l&iuﬁﬁgts’ﬂltﬂleévér83)d1$pﬂacement
moved from said second to said first

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

position.

12) A device as claimed in Claim 10 or 11, characterized by
comprising sensor means (109) for sensing actuation of said releasable
retaining member(s) (106).

13) A device as claimed in Claim 12, characterized by comprising
means (95, 87) for reversing displacement of said medication container
(83) immediately after said sensor means (109) have detected a
disengagement of said needle housing (104) from said releasable
retaining member(s) (106) during said displacement of said medication
container (83) from said first to said second operating position.

14) A device as claimed in any one of Claims 10 to 13,

characterized by comprising removing means for removing said needle



operating position. 15) A device as clained in any one
of the foregoing Cains, with said nedication

w@oemwsainaer (4; 83) and said needl e assenbly (32CT/EBH)5/050711
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characterized in that said needle assenbly (32; 105)
conprises a needl e support (387 99) supporting said
needl e (25; 96), and in that at |east one of said
needl e support (33; 99) and an end (24; 100) of a
medi cati on container unit (4, 42; 82, 83), conprising

Sa{g9$) FRsh Gaid Aledictionl dvertainéi (8333) s@iddemoviigeieand 2omprising
82) hol ding said nedication container (4; 83) inside

sasidphoueansy ({22) 8dich imapr bei aetivaied fin asaileasconsheperating
elastic flange (36; 103) for connection of said neez:iQES and

SUB% pn(cg‘yal@gyleqilgagq] gogmnqrz(@ )i‘@d)"’ aip said geedle

de §2isBBngs ?é‘éa@er{?e%'(% g o3l TnafiEhtion, soRtaifibr,(63) as

c nP f
.a dlozag%a ¥o 3 1 2 ')35‘]9% rrhgg%% Zflﬁﬁi%’éﬁ%%gén& 1t645a|d first

coap@,@ﬁn@rpdg‘mﬁﬂl d needl e (96) to said nedication
container (83). 17) A device as clained in Caiml6,

char act b) Aedevinetdsaclained in |ar5't one of dhe rfemwnm ﬁb‘alme with
optical transmtter neans (1 and fir tic
re%%‘F’vE]eq‘ﬁ?&m gantsi "ezir@arﬁ(jﬁ sgithinee eﬁ ?ﬁj“a]de@]zé 105),

I tQ [
S BbaabulH AR et BAPEGAET ! Bl P52 ) Moo g geece
bySﬁ@;bé’rt‘(B@T‘@(}“ SupPortiRASS d(n&-@)e pz@@e? diRFih et 8east one of
ication cont ai ner unit 83),
cospidi Sieedles augpord(3Xt 99 andntai erd ((283)101))do{a shmhetlication
(82) holding said nmedication contai ner é83 i nsi de
saFentaingy it (B2, 82083k £ommising saidgnedisatioy spniaingid4; 83)

Bl U, 1 O B P R s
SHSUH o 0L BRI GUigB g ARSI B 1) o
I Nncbhédiioh/ of 6BRY a&écﬁélmorm(wag)&alséue@ad(meh 00§ of said
said medi cation container unit (82, 83) is truncated
( 1e@dicatidrecontainer unit (4, 42; 82, 83). urde
16) A device as claimed in any one of the foregoing Claims,
characterized by comprising first sensor means (114, 115, 117; 103a, 121,
122) for detecting proper connection of said needle (96) to said medication
container (83).

' 17) A device as claimed in Claim 16, characterized in that said first
sensor means comprise optical transmitter means (114) and first optical
receiver means (115) arranged so that, when no needle (96) is properly
connected to said medication container (83), a first optical ray (118)
transmitted by said transmitter means (114) passes near an end (100) of a
medication container unit (82, 83), comprising said medication container

(83) and a holder (82) holding said medication container (83) inside said

housing (81), fo reach said first receiver means (115), and when said



said first optical ray (118) pass when no needle (96)
is properly connected to said nedication container

w@ 3®p/07749) A device as clained in any one of QOPEI/RB20085050711
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to 18, characterized by conprising second sensor mneans
(114, 116, 117) for detectinggartial connection of
said needle (96) to said nedication container (83).

20) A device a s clained in Caim19 when dependent on
claim17 or 18, characterized in that said second

seRsdle (SE)NS sroperlySsormrictbd® s4idl meyrratioh tdoatain®@a(83s), said
(114) and second optical receiver neans (116) arranged
sofirshapticalirap (h68)dsdhier(u@sed by aeesia sdpport (89} supporting
medi cati on container (83), a second opticahray (119)

t rodid meedled96) said transnitter means (114) passes

P2 b N Bl BT R b o
"Moo of SSRD et ad P BokbAEr a7 Y2 8s) R rdRkarbd (120) to le

connected to sai I cation contal ner

s ag#ld Fiest @pticalntl Cgl|1 8) dasé WiHbn hée nester (96pisroperiy dofinected
needl e support %,9 ) while said first optical ray (118)

st td $aid ewcliedion ahthines(83)ecei ver means (115). 21) A
device as clained in Caim16, characteri ze(gtjl in that

an end 194A dayjcef ag fiaimedt inna®bneRe net Gligims (4o to 18,

notrrpCRRssd P ePRIPRG HEE TSR 3hRts (B74, 3% F1m) for
| ngbfdetindt shrilQUTdHheclidn - of Ssdid OMesE (86)h 1@t shi@2fdedication
one elastic flange (103) for connection of a needle

suppetainet E88). supporting said needle (96) to said end
(100) of said nedication container unit (82, 83), and

in t hat2Q# device a1s claimend imelaim tbwpen sepgpdeaien claim 17 or

(385 BB 4o SRR e e iy o cpca
_ \ ot _ |

o DRl SHRERS 18, ahd RGP ISP RANRE B (110

f1 anafrded sb4Ra) whkhesd nealicodg)Cial carmectdd s Fald atbdivation

said transnmitter neans (121) towards said

container (83), a second opticalsray (119) transmitted by said transmitter
means (114) passes near said end (100) of said medication container unit
(82, 83) to reach said second receiver means (116), and in a configuration
where said needle (96) is partly connected to said medication container
(83), said second optical ray (119) is interrupted by said needle support
(99) while said first optical ray (118) still reaches said first receiver means
(115).

21) A device as claimed in Claim 16, characterized in that an end
(24; 100) of a medication container unit (82, 83), comprising said
medication container (83) and a holder (82) holding said medication
container (83) inside said housing (81), is provided with at least one

elastic flange (103) for connection of a needle support (99) supporting said

needle (96) to said end (100) of said medication container unit (82, 83),



recei ver neans (122), and when no needle (96) is
properly connected to said nedication container (83),

W@ 200d/07Rfil ecti ve portion (103a) reflects sai d PEIERRDS/050711
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ray in a direction not corresponding to said receiver
means (122). 22) A device as 2dained in any one of the
foregoing dains, characterized by conprising second
actuator neans (40, 44; 86, 84) which are activated
selectively to force the Iiquid nedication contained

| napdiiinl thatlisart fifst sentoni means €onfpiiset bpteid rar¥enitter means
patient's skin . 23) A device as clained in Caim 22,
chéi24¢ t and zepticah rebaives andasedd@ad) arrangesk soethat, when said
conprise an actuator assen‘olc}/ (86) and a push nenber

(sngediei (P&n isyProprdy eannacind 18 saidh edigalon ceniginem (83). a
fgg%@gg&%‘ﬁ%ﬁi'@g% mgﬁs%ﬁff ggatrﬁgl OS'ek'%)g?I:OSt) 6eﬂects an
e%ﬁtﬁcﬁﬁr‘g& TBshRtd® by YRt snﬁﬁé) ABEhPY501} Rewards said

liq cation out ‘of sai medi cat1 on cont al ner

( Brcetver GHBANS 31 22))emdl WhéR Bb, neddle t(Be) iy piopeniytdnmected to
its retracted position, said device further conprising

a saidrmédicptinnicomtainer (83), epidreflesiive portigne(1B3ag reflects said
insertion/renoval of said nmedication contai _nerg\(‘ﬂi?f%1

i nPBligal &Ry imAinestion Agt cerTesPItng i eRidgcaivenaieRaR(122).

(89, 1 5 6,..82)..far i.ng/cl gsi i d.dook, .
(88) aﬁ%)a%o%%ﬁ%ecﬁ?a@aéﬁﬁgegﬁf %9?"%08‘%"@%@%%&6{?8 Ciaims,
| eggdrabirizcfl bys 8bMpFASAG SRBAH RGN AMRERTY 40 U4 88y 84Y which
openi ng of said door, Wwhen said push member (84) is

i nargl acthaatednsaiectively to dorteaihecliqu(id Inedicdtidmrcontained in said
unl ocki ng sai d door opening nmechani sm (89, 123, 125,
12eedizzfioneantaiaied (4us thiawsbrthe afients si§ini.t s

25 A o LY Rl AP P s
oSSR bR R iR 5GP sy ot o pust
Sahﬁnﬁb@.ﬁ'h(g(?g’)aﬁ\ver( ) shid AtahiR SHebBRAB6Rdr@Nwhich can be

cont ai ner 25) A device as clainmed in Caim 24,

¢ henoaetl eaxialbyl fiom teheatragcded positions losatedirowsidé Shid Meddication

conprises a first lever (129) which, in a rest L

posphiaier (83), to enter said medication container (83) and push the liquid
medication out of said medication container (83) through said needie (96),
and then returned to its retracted position, said device further comprising a
door (88) which, in its open position, permits insertion/removal of said
medication container (83) into/from said housing (81), a door opening
mechanism (89, 123, 125, 126, 82) for opening/closing said door (88) and
a lock mechanism (94, 129) for locking at least part of said door opening
mechanism, to prevent opening of said door, when said push member (84)
is inside said medication container (83) and for unlocking said door
opening mechanism (89, 123, 125, 126, 82) when said push member (84)
is in its retracted position.

24) A device as claimed in Claim 23, characterized in that said lock



| ocks said door opening button (89) and which is
actuated by said push nenber (84) during retraction of

wao bios/otast er to unl ock said door openi ng butt oPCT/BBA005/050711
26) A device as claimed in Claim25, characterized in
that said | ock 10 nechani sm (8@, 129) further
conprises a part (94) novable in the direction of
di spl acenent of said push nmenber (84) and which, in a
rest position, is out of contact with said first |ever
( 1e@chanism ik designeet toalock an dobr Spefin B0ttER NBSY of 84id door
is pushed by an end portion (93) of said push nenber
( 82penipg dopehaniary (88nfl 43+ 129t 126 riR)avhamsaidsmisth hember (84)

| ever (,129 15. 27) A device claimed in any one of

a S'AE ??%%mfgfcgeﬁ’é'r%&%'f‘ﬁ@s)i n that said door

openi n i Sf 23, 1 82).C rjses.

door o 2ot Seliod &1 Clmed I CId 24, haraliBah gheired lock
5 di frRlchaRIBAN{94071 287 i88s BEATR "

(125) ac't uag ed b)??ggwg%gg(s)r opgrr?iv%gé?l?t) ?Y)@la?’gg% rjegf’ﬁ sition,

| ok gaite dber opéflily buliarb|(89) and aviticR (s dichestbd ¥y, said push

actuat ed by said second |ever (125) and having a first

fl 5\?@8’%1@%} dugng eetrastipe ofi this tatteraionenlonk|saéd do82ppening

fog hol difyg sai d nedi cati on container (83) inside said
gqﬂb 1), said nedication container hol der (82)

havi d | f [ t .
e 5% H80l 1€ it 145808 RORSE B s ook
10 samechami f 5 [k
Saddoor (8] when SarrooombAsEs @ pARTTHIOOBR § the
r edlicection ofydispiagefiant tof faaich pash IB@nbe? §B4)Nard wiieh,aa a rest
clained in any_one of Cains 22 to 27, characterized
byPRHYi 18 i9v Of Foptast wth: sald: st irver {28k and, during retraction
. vel ti | T4
r o P8 AR Rel 184, 4 PURRi et REv.Adkep Ry R sa push
bYmiltibel a4 8 ldofle GBI With afd doflBRILSIA SN el (Tg).
the first to the second operating position soO a €
15 need| e ZM5A pinvite adesclimedaln ediy Sorkki ofF GBS 2T to 26,

second actuator neans (40) to deliver through the
paghasaeteszed inthat spiskdeordapaning meachansmmln, ckes, 425, 126, 82)
comprises a door opening bution (89) movable in the direction of
displacement of said push member (84), a second lever (125) actuated by
said door opening button (89), a locking member (126) movable in said
20 direction, actuated by said second lever (125) and having a first flange
(127), and a medication container holder (82) for holding said medication
container (83) 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
25 open position of said door (88) when said second flange (128) is released
by said first flange (127).

28) A device as claimed in any one of Claims 22 o 27,

characterized by comprising injection control button means (18), said



contai ned in said nedication container (4). 29) A
device a s clained in Caim28, characterized by

we@eospioiaing skin sensor neans (68) which gener BABER2005/050711

consent signal (S3) to activate said button nmeans (18)
upon interaction between sai d3gontact surface (16) and

the patient's skin. 30) A device as clainmed in Caim

28 or 29, characterized by conprising sel ecting means
(9) for selecting the speed at which said nedication

COMuRbA fednd)(1BP¥EEcSBNIY chvatthd S4It diét Sdinatof tndahé)(41) to

| east as said needle (25) penetrates the patient's

skinmveathe dssensidy tdefinechby dbe emeﬂlclathnnad)nlmderc &) and needle
be injected into the patient. 31) A nedicatio
in J(%’i)tfrtvn th@\ﬂﬁiéo ctbmﬁqc@nﬁ Pnesalig pesifion §o ﬂwét:mq/w@dla (25)

medi ¢

coRRBET B oBPa i kit GH SBlh SPESAd epE pedmy 40) to

an, end

Sne?l%ﬁvérsﬁlroééﬂ ’thﬁorﬂ'é{lgb{se%km 2 r@s&P@&%Ql oﬁ‘?iag‘lﬂ (Yedlication

for pushing
e GoAidin e inGAd mé%ﬁéat(o?ﬂéqrﬂdheﬁg pai d nmedication

cont ai ner (83) through said needl

by conp29sAndeviemnssr claiaed irf Cldind P38, cme&lzter]zgd bfm@)‘npnsmg
connected to said control nmeans (95), for detectin

pr &lsi8r SRNSAREReaANSH(€F) Which grnadaie a wonsept signal (S3) 0 activate

e TP UBRARENS TS Wttt I ehef BeRveg s o s i i ace (16)

iquirdne |cat|onc tarn

e (96), characterized

10l ”g'nﬁsthé’BSﬁerﬂ%séI&hon permts insertion/renmoval of a

cation container (83) into/fromsaid housing (81),

a door BPEm rdpvitec NickimedO in 1QI3im 128, ol 20, &¥yratterized by
openi ng/ cl osi ng sai d door 388), and a push nenber (84)

whicompeigingb eelegiingl menns | (P)fioprselecting e @@epdsat ich said

20

25

Iocatded out si e,saltz medi cati on ont i ner %8

ent@f

L ) Y 400 R B B
152 RAli§@tmediBatidnRbé M

1)
position, characteri zed by conprising a | ock mechani sm
(94, 129))flbrmledmlamg dnjetibarst dgdceé cdmpesidgdaowans (82) for
openi ng mechanj sm ( 89,

icalion CRARIBSE (BhMOuRS APWRFIS aepqdflat least

£te8dniotthelgatient.r act ed

receiving a medication container (83) an end (83a) of which is connectable
to a needle (96), control means (95) and means (86, 84), controlied by
said control means (95), for pushing liquid medication contained in said
medication container (83) out of said medication container (83) through
said needle (96), characterized by comprising sensor means (114-117;
103a, 121, 122), connected to said control means (95), for detecting
proper connection of said needle (96) to said medication container (83).
32) A medication delivery device comprising a housing (81), a door
(88) which, in its open position, permits insertion/removal of a medication
container (83) into/from said housing (81), a door opening mechanism (89,
123, 125, 126, 82) for opening/closing said door (88), and a push member

(84) which can be moved axially from a retracted position, located outside



123, 125, 126, 82), to prevent opening of said door

(88), when said push nenber (84) is inside said
wore@sozt4eon cont ai ner (83) and for unl ocki ng SBCTEP0$/050711

openi ng nmechani sm (89, 123, 125, 126, 82) when said

push nmenber (84) is in its regpacted position.

said medication container (83), to enter said medication container (83) and
push liquid medication contained in said medication container (83) out of
said medication container (83) to deliver it to a patient, and then returned
to its retracted position, characterized by comprising a lock mechanism

5 (94, 129) for locking at least part of said door opening mechanism (89,
123, 125, 126, 82), to prevent opening of said door (88), when said push
member (84) is inside said medication container (83) and for unlocking
said door opening mechanism (89, 123, 125, 126, 82) when said push
member (84) is in its retracted position.
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