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Field of the Invention 5 The present invention relates to an
i njection YPGB hrticularly for use in conjunction WEHCBPHEWIHB) e

i njection device which has a syringe and which extends the syringe,
di scharges its contents and then retracts it automatically after the
contents are fully discharged. 10 Background of the Invention It is
known to use automatic injection devices (also referred to as
auto-injectors) for 15 INJBECTONRMIEM WIBE BASESSTAJEONI cul arly for

sel f-delivery of pharnmacol ogical products by patients in the hone.
One known feature of an auto-injector is automatic injection by
extendi ng the needle of a syringe out of the body of the

aut o- |njectothfqhﬂ%¥Egtﬁm delivery of the pharmacol ogi cal product
through th syringe and retraction of the syringe. It
is very useful for a patient to be able to undertake a

sel f-adm ni Si‘ﬂe?};rgs(émzxgvénpbr?Petle{té%qo an Elpeclf”é)n I rST_tg?%gU arb ]%F U%ﬂ lna(?OlegleulPré

practitioner ance
basis in a twelatanmblpmggmamdewcd tNhlch hdealsyarlzgeeanti hettichagxtauds thei syjiegs, or

be easily an&*sc%?rfgg fs 9(911‘? n@!md [h@n ?et? g{s ] ut ey Iy ]aﬂ ﬁr thé c%tents are fully

sel f-adm ni stra I nj ec on 1s orne succe

i njection deWM@esmare 25 descrlbed in WD 95/ 35126 and EP-A-0 516 473.
These devjges enploy a drive spring and sone form of rel ease

mechani smthat release the syringe fromthe influence of the drive
spring and allowit to be retracted by a return spring once its

contents aregsh Hﬁﬁﬁgfﬁﬁlnﬁa?opeen di scharged. 30 The majority of
present au to—TnFECTUTs—are*érsp able. However, it is expensive to
provide a whol e new auto- injector for every |nject|on The cost can

be signifi Cai@tuJ f{no%dthEb ap%mgﬁtl(lné ti&hge\h&'s ?a%o' %Pen%g\((s %sealgto injec onlv,)e onst

part of it) reusable
15 subcutaneous injections, particularly for seif-delivery of pharmacological products by

patients in the home. One known feature of an auto-injector is automatic injection by
extending the needle of a syringe out of the body of the auto-injector, followed by
delivery of the pharmacological product through the needle of the syringe and retraction
of the syringe. It is very useful for a patient to be able to undertake a self-administrated
20 injection without assistance from a medical practitioner, for example in emergency

circumstances or on a regular basis in a treatment programme.

It is desirable that an auto-injector be easily and safely operable in order to ensure that a
self-administrated injection is performed successfully. Known injection devices are
25 described in WO 95/35126 and EP-A-0 516 473. These devices employ a drive spring
and some form of release mechanism that release the syringe from the influence of the
drive spring and allow it to be retracted by a return spring once its contents are supposed

to have been discharged.

30 The majority of present auto-injectors are disposable. However, it is expensive to
provide a whole new auto-injector for every injection. The cost can be significantly

reduced by making the injection device (or at least part of it} reusable. However,



reusabl e auto-injectors also have sonme drawbacks, for exanple they
may be conplicated to reassenbl e and/or be dangerous for patients if
any m suseWOFEWB7626 Summary of the Invention The inj ecRGTHRBAYRITS of
the present invention is designated to deal with the above mentioned
problems. 10 In a first aspect of the present invention, there is
provided injection systemconprising: ap injection device including:
a syringe conprising a fluid container and a discharge nozzle; a
housi ng adapteshblebuleRREBE alshBadsomBd ARWHRIKS Yo ScalBl %J}%‘é@rﬁﬁi%ed
retracted osition in which the syringe is wholly Contained In
the housi ng $HEASSFPRISAndirabeidanerays fof RateRtnil amy Bisusgocpwsnst part of

di scharge nozzl e extends out of the housing; a drive; an actuator
mechani sm connected to the drive having an unactuated state in which
it does not act on the drive and an actuated state in which it has
acted on tfHeSummary offhé BReddlh MOved the syringe to_its ext ended
position and expelled fTurd Tfromthe fluid 20contai ner; and a
trigger nechani smwhich is operable to release the actuator nechani sm
to move the Sy inf@orl Systehs ofNlcCRERM: ROSIL Q0 dafithaRdRE! delil Ying MJ%{M he
fluid container, and a base station adapted to connect to the

i nj ection dePrAEnedRIoPlg8Bt t he actuator mechanismfromits actuated
state to its unactuated state so that further actuation of 25the
actuator pechani smcan take place. The base station allows the

i nj ect i on' HelitdBS!FEPeried! theptsens e e isprovidadduiection gratdnt eamrisnger
intervention so thafjectied baleendl@ipabi ity of the injection device is
achi eved. The

a syringe comprising a fluid container and a discharge nozzle;
a housing adapted to receive the syringe which is movable between a retracted
position in which the syringe is wholly contained in the housing and an extended
15 position in which at least part of discharge nozzle extends out of the housing;
a drive;
an actuator mechanism connected to the drive having an unactuated state in
which it does not act on the drive and an actuated state in which it has acted on the
drive and moved the syringe to its extended position and expelled fluid from the fluid
20 container; and
a trigger mechanism which is operable 1o release the actuator mechanism to
move the syringe to its extended position and expel fluid from the fluid container, and
a base station adapted to connect to the injection device and reset the actuator
mechanism from its actuated state to its unactuated state so that further actuation of

25 the actuator mechanism can take place.

The base station allows the injection device to be reset automatically without significant
user intervention so that reliable reusability of the injection device is achieved. The
injection device itself can be manufactured as two separate sub-assemblies: a first
30 replaceable subassembly and a second reusable subassembly. The replaceable
subassembly can be removed following operation of the device and replaced with a new

replaceable subassembly when the injection device has been reset to its unactuated state.



injection device itself can be manufactured as two separate
sub-assenblies: a first 30 repl aceabl e subassenbly and a second )
reusabl e sHRLEWARHN . The repl aceabl e subassenbly can HETEBRIHY2475
foll owi ng operation of the device and replaced with a new repl aceabl e
subassenbly when the injection device has been reset to its
unactuated state. 3 In one enbodinent af the present invention, the
actuat or nmechani sm conprises a biasing el enment which in the

unact uat ed simtre eofoo'ﬂihentaxf theatoent irvehan| &mdt&tdrmaha‘nishsctompﬁeastae:mag
position and h u f t he act uat or chan

in a second e%gﬁ eh ogh tll%g ma?efj G afgl}é“s for SIRHRRI™S gt 1S {'rre‘e”“ﬁﬁte“
engagi ng rrechmmcmnanklowhlalppﬂ engrtlatetionae of ahet hvevairatiéchgnish ésTeNk seénd
reset it fro@téﬁ‘d%d e%(stt?rﬁdﬁj estalgogn to its unextended ﬁ[ﬁOSI tlfon
Preferably, an endrof the e A R C R T T T R
position td ﬁonsaetoomd b[nslsgteiemn:nt ® ressrdt frhe isyditengel peitiohStoautvgtested
posi tion. n? ﬁq)gagl ng nmechani sm noves 10 the said end of the biasing
el enent frontthe second position to the first position to reset It.
Preferably, the engagi ng mechanismis an arm adapted to connect to

t he bi asing mconnetstoth bi.asi ng el epent via an
aperture in e%n%cﬁtjéi] r?a(? PEPEPER &me'["h’é"ﬁ ¥ FFORGht Besdion ta a seqpnd

t hread whi chpqssnoemcga@&abieeymgeho ﬁthextelﬁdempo@n‘ont Re trryagﬁg meehadBinl Beveand
t he base L, further,.co a_nptor connect ed the armto
rotate thgé gtﬁjmg%{% nJr efltqﬁ?[?fasé e]e e&ffrﬂ‘@é easﬁfqé‘:% FUPTQ g t:‘)ré‘tpoﬁ‘tgg? {9 151t
and return thhe drive to a p05|t|on in which it can be acted upon by

t he actuator nmechanismto nove the syringe to its extended position
and expel its contents. 20 In a second enbodi nment of the present

i nvention, thefewbbualb@ngag'mghmnlhammmaqonmmsptad waborect to texXliang etehrnt.

syringe and the syrin f er abl
act uat or mec na?]lgr%%@%ﬁ%??@gs% agm &lemsiy Wy%’] é’g g‘l’%r‘r‘%ﬁf%?'%f '190\}\%‘?&“?@@ the;
nmot or. Thb r@mfmrrlge@blaecrewmwwmynscomcabmaan medhaercg“e}admhﬁcllon device

capaci tor. |t (mBy rechar geabl e Pref erably,
t he base st a%nl on c?gé &ngglg:&a} ‘rs"g“ 55 gime O%nl ?ec*eggoé%%a 9 rplale H};?raé’a Phe

rechar geabl ere@hemwrmefmntsmeo it fi Escpwsomnde@re@ﬂfn the deienectositiot i Whieh
base stati Oy cz-lll-'h§e g’chtf%g)%bb}t Iﬂg Iaagalcga%jeg'lgmgrgwgrmeoc\ife l?lYe gl%lngtas to its extended

electricity. It ma power e
position and expel its contcnts

20
In a second embediment of the present invention, the actuator mechanism comprises a

motor to extend the syringe and expel the contents of the syringe.

Preferably, the actuator mechanism comprises a rechargeable element to power the
25 motor. The rechargeable element may comprise a rechargeable capacitor. It may also

comprise a rechargeable battery.

Preferably, the base station comprises a recharging unit adapted to recharge the
rechargeable element when the injection device is connected to the base station. The

30 base station may be powered by mains electricity. It may also be powered by a battery.



4 Advant ageously, the injection device of the present invention is

reusabl e. The qyr“a?e may be replaceable. O her conponents which
interact dYPERYW7’&Fth the syringe may al so be repl aced$ITEBHYFANETS

conponents forma repl aceabl e assenbly. 5 Moreover, the base station
may be further adapted to reset the trigger nechanismso that the
actuator mechanismin its unactuated state is prevented by the
trigger nechanismfromallowi ng the syringe to nove to its extended
pos iht i on. Ad%m‘gemlgl the iﬁjﬁceio_h e gee st m?ilgﬁﬂi‘ VR ia@iwﬂi]d)l'h]‘he syringe
mechani sm are_arrange n e injectian evi.ce so_that the trigger
nmechani smis™f %é%fep\%ﬁeeaﬁfet ﬂéerac Pl?JQ‘EeSFS “(ﬁl‘B‘E,}Hﬁ'r‘?faﬁ inegtly with the syspnge éﬂaéﬂg%

t he injecti obe gpMtcbleCThey dospsneatsTaaONdplaiaable agembionent adapted to
reset the trigger nechani smwhen the actuator nechanismis reset. 15
A retraction elenment in the injection device may bias the syringe
fromits ext®haederphs biseontiéromy ke ffhdragipd 1§ asttitheRigah hREhahlshi sd thas
been expelleg frpn1the S Iinﬁe. However, the actuator mechanismwl |
still be in H°EESHPT BICHASRAN &5 upectipled Yle s RIBYERSH & heUigaCTREHYIS™ he
syringe has beeallowigthetsmirigh $o medenant edengespdsition. This neans that the
i njection device cannot be reused by sinply replacing the syringe. 20
Preferably, the injection device further conprises a decoupling

mechani sm whefeeibty, taarighet ecianmag vatQor meReiaM &ma&a%eal ac@Lplj@don
fron1each]@t h echani.sm after fl ui has been

er by .t decoupl j ng ne ]
expel | ed $0 $W5?5¥H@tﬁﬁvgﬁﬂéﬁfgw%ﬂgsﬁﬁVéﬂm?PBﬁﬁFFE’%%?@Hﬂ%&rﬁﬁ%ition
to its retracted position by the retraction elenent. 25 In a second
aspect of th@ Pﬁﬁ eq}.anention, there is prgyLded an injection
devi ce, conprtsl ét’t S TUERHOR JRVICSBIPIISS Agesent PlFsine elsmeniafianteddn gesyt the
di schar ge norizgge meahdaidmovirg tledapb@tmbdaiiot @ éet.t he syringe which is
novabl e between a retracted 30 position in which the syringe is

whol |y contained in the housing and an extended position in which at
| east part5 oh relidbacigmeman abe irectien dsvi@Uinapbial iR Hevsd Rgm & Sidrved

position to its retracted position after fluid has been expelled from the syringe. However,
the actuator mechanism will still be in a position in which it has been actuated, even
though the syringe has been moved to its retracted position. This means that the injection
device cannot be reused by simply replacing the syringe.
20
Preferably, the injection device further comprises a decoupling mechanism, wherein the
drive and actuator mechanism are decoupled from each other by the decoupling
mechanism after fluid has been expelled so that the syringe can be moved from its
extended position to its retracted position by the retraction element.
25
In a second aspect of the present invention, there is provided an injection device,
comprising:
a syringe comprising a fluid container and a discharge nozzle;
a housing adapted to receive the syringe which is movable between a retracted
30 position in which the syringe is wholly contained in the housing and an extended
position in which at least part of discharge nozzle extends out of the housing;

adrive;



5 an actuator mechani sm connected to the drive having an
unactuated state in which it does not act on the drive and an

actuat ed sYWEX0%WR%hich it has acted on the drive and rS\VEB0§RQ02475
syringe to its extended position and expelled fluid fromthe fluid
container; and 5a trigger nmechanismwhich is operable to rel ease the
actuator mechanismto nove the syringe §o0 its extended position and
expel fluid fromthe fluid container, wherein the housing is
adapted to connech asidator andoRmisns t@ink@dl ANtheldiRe aaliHALA unAREA@NSNIH S
adapted to be , reset by the hase station fromits act_uilted state to
its unact uat ‘QB“’E{@P? %’bacttﬂ'é{ °eliys Hdran 2etared ¥R owvhiehit hasacisd op fhe drive
mechani sm casndt alseedpthacgrindeOtol Rs @xdeltictl hositipe Ghd RkpdiBE RECHBRL the fluid
invention, there is provided a base station adapted to connect to the
af or ement i on®d4 88 i on device and reset the actuator nechani sm from

its actuat®ed st atatrig@eri h&chbiae twhadhel optable (6 Qeltdtatthd bdtid@r mabhdiah k®n
of the actuator Erech,ani sm can tgke_pl ace. 15 Brief Description of the
b0 B!

Dr awi ngs M HPEERHP s pended pesianiand s had Hes dis BedcwEIs by way

of reference to twWieredDihd HEGIMRAR Y gedttb RVhMESwith a WaicCiitiolrlafld tHediclusitod
right-side view of an injection device for use with an |n{§ect|on

syst em accorUfRFITD 15 2fqrtedt obptsest ynte Pese ey BuR At acHpleA st to 35

Fig. |Ib is arpangapegitt VEethMifeehctiaion bﬂh@&&da_ﬂiﬂ nideMh B/ @h takE Blacel W th
its cap renmoved; Fig. 1 c is a perspecti Ve view of the cap of the

injectiondevice of Fig. 1; Fig. 2a is an exploded right-side view of

the injection d@ti Gepedf offihg prelént dhemichh, el is Hrovided Fbass k@fonvadPe®to

t he assenbl ed conmponents of.the j nll ectioon device of Fig. I;. .
connect to the aforemnentioned injection device and reset the actuator mechanism from its
actuated state to its unactuated state so that further actuation of the actuator mechanism
can take place.

15

Brief Description of the Drawings

The present invention will now be described below by way of reference to the

20 accompanying drawings in which:

Fig. la is a right-side view of an injection device for use with an injection system

according to a first embodiment of the present invention;

25 Fig. 1b is a perspective view of the injection device of Fig. 1 with its cap removed;
Fig. 1c is a perspective view of the cap of the injection device of Fig. 1;
Fig. 2a is an exploded right-side view of the injection device of Fig. |;

30

Fig. 2b is a right-side view of the assembled components of the injection device of Fig.1;



6 Figs. 3a-3e are perspective views of the |nject|on systen1accord|ng
to a first_enbodi nent of the present invention;

per spect i VEAAE2821 an i nj ection device for use wit h arFqTr‘Ffle’é'W‘HFﬂ”’

system 5 according to a second enbodi nent of the present invention;
Fig. 5a is an exploded right-side view of the injection device of
Fig. 4, Fig. 5b is a right-side V|em10f the injection device of Fig.
4, Flgs 6a- 6e are perspective views of the i njection system

accordi ng t oFfgh8aseardrspaehochiBRnNsS (R m}e&ﬁm@?ﬁéﬁﬁ@cox‘d %25'5 'f'%@emb"’da%ér:ﬂt g.
71is a schenaélc view of the systemof Figs. 6a-6 tail

Descri ption B¥MENESCPFAVGHYE Fig. la is a right si de Vi ew of an

i njection device 110 according to the present invention. 20 The

i njection deV|ce 110 has a housing 112, a cap IlIl which is renovable
from a proxi W8t 4dhd PrEpectye ¥iqw ootis injggtiom gevies fomuser Vidyap injeatipn aystanp.

Qther parts gcoldh@ 618%c&R eitblinker FoRGrdsbR%MhVeRtidl eat er detail bel ow.
Fig. |bis a perspective view of the injection déevice 110 accordi ng

to the present 25 invention with the cap (not shown) renoved fromits

end. The endrigf satibif Ji?lé@écﬂ%hl—&ae R oftthe SidctioRBEAde OF Bigl48, from which
the end of a sleeve 119 can be seen to efrerge. There IS also an

aperture 212 in the housing 112, the function of which is explained

in conjunctipg, w,mn@tgﬁiev%aeéf%eaﬁ“ehﬁ;hewme%ﬂﬁ g. Icis a perspective
view of the cap 111 of the |nject|on device 110 according to the

pr esent i Hvention. The cap Il has a central boss 121 that fits

\;mthl n the sfigeva-cklfc WaRPectile viedR dfl the ihjsctibRShabh edeRBink N8 MOYSLAY-

embodiment of the present invention; and

Fig. 7 is a schematic view of the system of Figs. 6a-6e.
15

Detailed Description of the Drawings

Fig. la is a right side view of an injection device 110 according to the present invention.
20 The injection device 110 has a housing 112, a cap 111 which is removable from a
proximal end 167 of the housing 112 and a trigger button 102. Other parts of the device

will be described in greater detail below.,

Fig. 1b is a perspective view of the injection device 110 according to the present
25 invention with the cap (not shown) removed from its end. The end of the housing 112
has an exit aperture 128, from which the end of a sleeve 119 can be seen to emerge.
There is also an aperture 212 in the housing 112, the function of which is explained in

conjunction with Figs. 3a to 3e below.

30 Fig. Icis a perspective view of the cap 111 of the injection device 110 according to the
present invention. The cap 111 has a central boss 121 that fits within the sleeve 119

when the cap 111 is installed on the housing.



Fig. 2a is an exploded right-side view of the injection device 110
according to the present invention and Fig. 2b is a right-side view
of the ass@ﬁtﬁ"é’éf’zg"ﬁhponents of the injection device 11PEHRIE NG o
the present invention without the housing 112 or cap Ill. 5 The

i njection device 110 conprises two sub-assenblies of conponents: a
first reusable assenbly 210 and a secong repl aceabl e assenbly 220. As
illustrated, the injection device 110 conprises a hypoderm c syringe
114 of 10 coRgemd isomakxilodee rightgddldieRnhfans yiédnge daeky 1 gl fech@ind @aht Ng
at one end in_a di scharge poz | e, specifically a hypaderm c need]e
118, and at FRE™OPHEFOR g“% B éthﬁea rgsidepiew il mesaed oy oft that

woul d nor mal ihjectie desied 11 @addbstipas ge freentGAhESH witkfut tHd@osdd Naer tig
manual | y hasl[lﬁeen renoved and replaced with a drive elenent (referred

to bel ow as e drive elenent 132) that contacts a bung 122 in the
syringe 154. The bung 15 122 contains a drug (not shown) to be

admi ni steredTvm'.thi n Bge. Sﬁd nge body 1éb6' Whi | st the syringe

i |lustrated 1'S BECHRPSGHET M oompries Gpise-areetPlisd Pf sREROBENET A st pasakde
Transcut aneaissenthily Didlahi 8 kdcendiepla@hblaBdemblpops.aneous syringes may al so
be used wth the injection device of the present invention. 20 As
illustrated, the injection device 110 includes a return spring 126

that biases Adheélsyitd)gte libgetonomvae et eaSeheP QS hjoadmid syhitige N t4her
needl e 1]1% extends fromt e_ggerture 128 in a .case nose 112a of the
housi ng 112 PBYRUPHE! PRE BU YRS P Y518 PRIXWMOSCIRTIRRING Gk Afeeeng 1B &jdischarge
contai ned Wwidobile) dpbefidhliysi Mgodelic M@ 188,U4nd SRR BBcrlR6a AGIE 120. The
syringe 114 via a s?/rhsr%ge ﬁarderIOI 127. The syringe 114 is noveabl e

al ong a | ondPPYFAPAKY PUREY Beysvald sgmally hennsed o Scksss the cpnigntsusl dhe

ext ends centsyandeyl ialnumgaltyltas besngthot ahd eeplaofEwith QErideMeGen (ered e

G starond. TS Premrcrea sl St acttadat o areitendle Thakes
the formisf 132 compines siugnotllicwe) &t ddghirkéted Withiv hd JyaBetHdRy drd. Wenilst
TR0 00 advarite TEREr gl 2ol SEPeiTEE S oty Ged o ReenaRll b -
posi tion andralisscireogeoribbidistaRtrentsd subtwargbustshengee el alsd b8used hethdid ve

acconpl i shed .t hi s .task acting directly on the drug and the syringe
114. Hydr ostlra%?q@nfjeo‘fl%eeosf%}ag&r?sﬁ'ﬁ ‘@’ﬁ?tbcﬁ’gh the drug and, to a | esser
extent, static friction between the bung 122 and the syringe body 8

20 As illustrated, the injection device 110 includes a return spring 126 that biases the
syringe 114 from an extended position in which the needle 118 extends from the aperture
128 in a case nose 112a of the housing 112 to a retracted position in which the needle
118 is contained within the housing 112. The return spring 126 acts on the syringe 114
via a syringe carrier 127. The syringe 114 is moveable along a longitudinal axis 105 of
25 the injection device 110 which extends centrally along the length of the injection device

from the cxit aperture 128 at its proximal end 167 to a distal end 168.

At the distal end 168 of the housing 112 is an actuator, which here takes the form of a
compression drive spring 130. Drive from the drive spring 130 is transmitted via a drive
30 element 132 to the syringe 114 to advance it from its retracted position to its extended
position and discharge its contents through the needle 118. The drive accomplished this
task by acting directly on the drug and the syringe 114. Hydrostatic forces acting through

the drug and, o a lesser extent, static friction between the bung 122 and the syringe body



116 initially ensure that they advance together, until the return
spring 126 bottons out on the syringe carrier 127 or neets sone ot her
obst ruct i oWOZAB02ERbwWN) that retards its notion. 5 A dHGIEGENESAHPRIT 31
takes drive fromthe drive spring 130 and transmts it to a delay
piston 133 on a drive elenent 132. The drive elenent 132 includes a
hol | ow stem the inside of which can begaccessed through aperture
212. The trigger button 102 is provided on the side of the housing
112 whi ch, whBinitinllaensth® tRngagataRedeinen uil it @uRsphdTRls RAsnlAR off
the drive sleeve.131, seryes to retain the drive spring 130 in a .
conpressed sUStEE RO dgf O SRETESTI™ME HANY ORTUSEPNS (Pt shoavn) b refwds ithe
drive sl eevemd@dn.when the button 102 is in a deactivated position.
The trigger button 102 can pivot on the housing 112 via pivot 102a.
When downwards pressure is applied to the trigger button 102 at an

activati ors sardrive @1e2 203 1( takes - drivk G@BLINE ddivé 85irRdI 300 tlah@nitsS RPN SEIRY
112), the Iocking%surf ce 102b npves upwards in _a direction out of

t he housi ng B9" 1$H01 fALvedepephad &4 rive Slsmset 3R dnchides ®hollypstermn he

| ocki ng sur fiagige d0hch Gn BeseRtPHdupIPipehie 201 ve sl eeve 131, thereby
allowing the drive sleeve 131 to nove relative to the housing 112
towards the exit aperture 128 under the influence of the drive spring

130. 20 The B gy bslt@eUR it bRovided TAMBARLE of 1O Mbishy B%LENEEAHRISH b ON
(as shown . where it protrudes out of the exit aperture 128

in Fig.. |h € )
o n rotd Ceoeadho postion B farerithal G5 405 BL0E SvEIthe § By sHOGLIOnED T
The sliding &lveapengliB in 5 campaned asle b cohibbdeden RCKgh £s@fate 1P and
mhlch has reﬁllLen arps\é%l whi ch bias the sliding sleeve 119 into
its extended™pdayersiesye 1 Wishdbe furten di%is it Heagiivated ppgivien: Rbe iggerdnittehe
case nose 112a.ca pivsy, orcth® hbsaii 10D vASiRSt 10722 KB1h ol Pvdriepr8dithe G %#ph@:l
in

sliding sleeve 119, for e | e by pressing the end of the sli.

sl eeve 19 ad8ihsiiepsraitian )E@gg‘s%a‘i“f’attoﬂ HOWE 104t 6 pesyugr isgsteddnto the
plo_sij tion IiSnt}m)uiih@I YuBd Rekidd dirfatel @89eved u deasm £aRdHi6n sﬁttb‘f%%_ Hobﬁ?g
sliding sleey . to.npve i.nto its, extended positiopn under. bias from
the resili eﬁl[lsal}‘#g'sfgivmﬁgtp?ﬂ%””a éf]?ﬂg‘ttma 187 dbe @/alflvg ke 78 iR decpypled
The button |fesktheldenesttevd 301, hingeta dvlinghd RK sRERIBUSI MBvelRRtivhioGhe 30

contacts w t,h t.he, end of tr.i gger ?E ton protrusion 102d on the

.
trigger but thC())HS]H_gObﬁvt\?l‘éﬂds fe exit aperture under the influence of the drive spring 130.

20 The sliding sleeve 119 is moveable from its extended position (as shown in Fig. 1b)
where it protrudes out of the exit aperture 128 into a retracted position in the case nose
112a of the housing 112. The sliding sleeve 119 is connected to a button lock element
150 which has resilient arms 151 which bias the sliding sleeve 119 into its extended
position in which its end protrudes from the end of the case nose 112a. Thus, application

25 of pressure to the end of the sliding sleeve 119, for example by pressing the end of the
sliding sleeve 19 against tissue, causes it to move into its retracted position into the
housing 112; release of the pressure causes the sliding sleeve 119 to move into its
extended position under bias from the resilient arms 151 acting against a side wall the
housing 112. The button lock element 150 has a button lock protrusion 152 which

30 contacts with the end of a trigger button protrusion 102d on the trigger button 102 when
the sliding sleeve is in its extended position. The trigger button protrusion 102d extends
in a direction which is generally parallel to the longitudinal axis 105 of the injection

device 110. The button lock protrusion 152 extends in a direction which is generally



the sliding sleeve is in its extended position. The trigger button
protrusion 102d extends in a direction which is generally parallel to
the | ongi tWEIZAMZERT s 105 of the injection device 110. PEHEGRINSU8P475

| ock protrusion 152 extends in a direction which is generally 9

per pendi cular to the longitudinal axis 105 towards the trigger button
protrusion 102d. The trigger button prafrusion 102d has an aperture
102e which can nove over the button | ock protrusion 152 when the
button | ock @k@mmlarlé%th&ﬁglhﬂﬁﬁl B0y €65 @\A@bﬂsftl{eoﬂggék%uﬁéﬂ prof§dnt H2@.
128 (i.e. n the I|d| sl eeve 119 has been noved into the exit
aperture 5 figge ‘?“(OE Pf‘g’f‘ﬁ'a‘&ﬂ% MBI PG 1 03erivhiely can o¥e pies e b
trigger but tl@ﬂc ﬁr@tzusﬁbannl SDEYHER\VIRGbuktB Rk bRmBRL 150 3Ha 8 HecR AidvEd @0ayP¥om the
rotating the trigger button 102 about the pivot 102a in the direction
of the pr essﬁ}f‘épﬁg’m [8di¢ dv}ieﬁéieﬁ}"ég%tl?fe{eéﬁ hagcheemmoved intp the exit peerture
button | ock 28edtE Rt relrdfledpiditbReInSthis $bdigonS lh%@i'gfgellﬁﬁtoﬁ-@ﬁ éaﬁ%@%@éd e

| ock the trlgger button 102 in its activated position (i.
| ocki ng sur FECEHSEPESHIN dut ©tating thenweer futien dP7 peous IUE?-‘eD'éf?tl@ia 11® the

preventing |cﬁre$tfc@r6frfﬁé/|pfégsut'é) !IEHSIOt mv\ﬁ?%élﬁ‘e RELL YD, YREE Hﬁtop'lﬁﬁ( of
t he conpressed drive sprlng en the sliding sleeve 119 has

been noved i nt {30 and theditiog 556‘& k1P @ft tpgethsr tleplothr ddgpolyton 303 indtsd

the trigger dotiate@podifien HasthdRRKIng %ﬁ&@ﬂ)% Q:BQa&t; e @fd bMAL %e%ﬂ:’ébé IBqn
the 15 op%ratlon of. the device iS then_as lows. Initially,

drive spritndFsuingdl Bemmeying foyyards theesyis 3E‘3@%H@F’¢f H tigsi Qféh"stFoéW@S@Sl
nmoves the drdrivesgingmest 132. The drive el ement 132 noves and, by
virtue of static friction and hydrostatic forces acting through t he
drug (not shown), noves the syringe body 116 and 20 the syringe

carrier 127 vagsi ths lidiMesiaqt 1100 hef bebRenok&d HEditS Rk A& Bt%ﬁron-'fh@ uhREkEGN
d the hypoderm c needl e 118 energes fromthe

sprlng 126 co sses, an

exit apert uP@%‘?‘S g‘?%g‘gﬁﬁu@itﬁq{j 199 Das pengrotagsdt iptouitssaqimated pesitiony Beeur n
spring 126 bpérhritof tHitdeGite &R SYIIHEE body 116 neets sone ot her
obstructions (not shown) that retards its notion. Because the static
friction between the drive elenent 132 and the syringe body 116 and

t he hydr ost amnmyzﬁe ﬂﬁﬁeﬁ:ﬁp&n@t}ﬂ hghet the AHEs14Re 13 didl (e Rive SR} hevdae
adm ni strat esist the full drive force

S
devel oped b ]Lsié)r#ﬁd’"i%@emea‘lt TEhmevesanshiby e plotie feictionend

132 begi ns mgadnmme mcesmcnng theougly the @R (BadNovthBmand thenrislecUadat N and
shown) b friction between the drive

s to be dis
el ement ?gzn‘“: Tl RS ?%aga@gwatdk‘f%i%" %frcihe THED FRFEB JSb-PF Eetyrg sprang 126
acting throughpredses ahduge hyyotesionedletio8 bpeRedirohahd alieshenie, 280f the
however, suffici gg,to retain t e retum s, §12%?126 inits conpressed

state, so t oushng;p ]}ﬁ ©CHEEY |ugt ili%re}umr Ulpgis put or the syringe body

116 meets some other obstructions (not shown) that retards its motion. Because the static
friction between the drive element 132 and the syringe body 116 and the hydrostatic
25 forces acting through the drug (not shown) to be administrated are not sufficient (o resist
the full drive force developed by the drive spring 130, at this point the drive element 132
begins to move within the syringe body 116 and the drug (not shown) begins to be
discharged. Dynamic friction between the drive element 132 and the syringe body 116
and the hydrostatic forces acting through the drug (not shown) to be administrated are,
30 however, sufficient to retain the return spring 126 in its compressed state, so the

hypodermic needle 118 remains extended.



10 After a tine, the drive element 132 conpletes its travel within

t he syringe body 116 and can go no further. At this point, the
contents oVOAWMIRT nge 114 are conpletely di scharged H%d/GHHE08093G2
exerted by the drive spring 130 acts to retain the drive el enent . 132
inits termnal position. Flexible latch arns 132a |inking the drive
sleeve 131 with 5 the drive el enent 132¢greach a constriction (not
shown) in the housing 112. This constriction noves the flexible latch
armls 132a inmléﬂlﬁmfﬁf Ql’aﬂdrheel&ﬁnﬁﬂlttlifiﬂ]ﬂ-or?-ﬂawltitﬁwgl Wiast fh}:@fhn%& b%y'znh ahﬂeé
no | onger couple the_drive s|eeve to the drive el enent ai de
by bevel | ed i £ CBSTUBPFTY R ¢ E'arfgof% i G RLhE 1Y Engsa biJe AT, compictely

drive sl eeveditchhred€biid the fdr@N@ericdy th&@mdrspmeg @bae@mreﬂaazuhe ativeoNkmght
themto nove_ rel ative, theach poi nt, of course, .the

oth@r. A% 10 t

syringe 114 {¥ Pdpddauy! pesaraudeitelae Plaﬂ@s'ffase{)@ﬁ Rplbe Ay Heree 4fh i
spring 1305 ajhe divel drgRE 182IB@htd aSHCtiER tdt Ghdd® mYiht N@esidg 4.12.aM8ks
the only force acting on thﬁ ﬁ%ri e Wll be the return force from
the return sfAPHGION2EOveTisilextie yﬁranﬁ@é?)szawwgs fiow hepemtivadheyn ¢ 8

retracted pogdsitiodRt &Ah ke oNbies &@Eie%@ﬂr@el skeeGO Ml Bt drh@ efdnent NS
t akes pl ace, of, cour only once the cap Il has been renoved from

the end of t# E%Wu%ﬁVHEdﬂriaceSrﬁ%thér?ansarfcnﬁﬁ&rgeM!hb@é’m@ e driagsleive 3 h

boot 123. ThgtCenbigal ob@s sriveZlenttht tHCalkAhd had fhdve rmadau@edcheth&l peve
119 when the ca 111 i s instal] ed on the hoysing 112 conpri ses

retai ner & efsmrointoef GRHEHG Syrimes dlf fSrffsaSE%é)ctﬁagfsthiéarce éefP@PatiYnté?

el ement 125 GORHHSESI0N RS hd 1@Bdr RRM@lfaHsmhioabo kb rinkd ria, aidethelohi9 gbee
away fron1the_eX|tt%§erture @2?128 These reS|I|ent protru5|ons 125a
1

def orm as t he?tB& 9" 119 SYr0es N OF dbF B 'R PRBIUT ARUrt 150M1B8 &0 t HusHBbt

123. The pr oyrigd DMASs daddaniidio BY lePadidigoliOot anli 2R ihjeglthlcycle B chRgletet he
ends of the protrusions are slightly enbedded in the boot 123 which
m ght be nade fromrubber. This nmeans that, as the cap Ill is pulled

of f ht hﬁ hDSJSAﬂ@uifhges didee, df@@arsellaay ioﬁcdlﬁé td Ia\n@sybeEﬁ ol BBfr& lthe @@ of lg
with the cap,111. . 25 S0 shows tin trusion, 17
ocat e on LHE PETEgA> 10 <af of 18 SuTet o RriiiRe SRt 125 PBeeHia ot 12he

end whi ch i softtheabaitht irariMiithd Oedvh @l BpBIntthe @p 1 PBis uiEl‘hﬁecSMfthEI@@singGkZ

protrusion 170 extends.in . a generally. endi cuyl ar ection (with

Peapect Lo TSR EanFnarma 12 By RED TR thual T et At

towards the lnrr@nﬁaddes nallieabpratnddnd 0Fa which afddirdcted stvay fomahd &itapeerbl vy
112, the

210 i t foll h

ol ermont 125 T dfst ot R SR B BBy B S P A 562 obREne oG

button 102 amd(hhembwbmdm3lﬂ&hmahanmmuziﬁmam@uimebSQGQQd@h@phﬁmaabée
nbly 220 the f

noedl . ohi ol o8 8 BRTuERR e pAD I RTRER B 12 PGB B mededRomn s

nose 112a, tihbbsyThingeansahatj arthd 2ap, 11tihie pslldddiffidye besingel 1218e bobrel A3ais ch

actuator ele 1 nnect e 0. of the syringe carrier 127
and the retugﬁpég?ﬁhg g%5w¥ﬁ5 }éﬁlégbﬁﬂie assenbly 220 is intended

to contaizs all of the drug and sharp conponents of the injection
device, 10 s at,_an ossl bl er or, u ed by .an. .
aavent | 11 oush i St PR Sits Sk e iod L BEREE of i PEfora i B i dis ce
i's reduced. dridgshiclBas ﬁ@m&faﬁiq:)&lf:&ﬁécﬁhldfﬁls\ﬁbtﬂm r@ﬁreithe thmpmmieomssy’ﬂé em
according to_a f||rs]%1 enbodlﬁﬁnt of the F qunt [ ‘t ex
i Ilustrate tHEMEHEFRPTPBIIY |7 *EadBAS I U RRERSR % i ﬁ?‘?@dw“ respeet

to the longitudinal axis 105) into the injection device 110 towards the longitudinal axis

30 105,



15 of the present invention which conprises a base station 240 and
the injection device 110 as descri bed above. As stated above, the

i nj ecti on WOPYE2I2H i ncl udes the reusabl e assenbly 21 0P CIHER 202475
repl aceabl e assenbly 220. The base station 240 conprises a base
housi ng 242 having a pl ane surface 243 enabling 20 the base station
to sit on a horizontal surface, such ag;a table; a support 244
protruding at a slight angle (e.g. an angle in the range of 0 to 20

degrees) fr omeaﬂsza%ﬁsabmgsembrym@%rnﬁw e If@rmﬁﬁgnéohﬁ]oﬁun@snﬁle%nsfﬁgcﬁz
243; and a switch is able to be swit on and

control resehtdry fd%mftnh é3% mee:ifw 8ipcvgavi-dee drivg sprmeel 39uihp svagenbutop 402

shaped and agapteadibPioskBRaLk 15¢1e i nj ection device 110 when the
i njection device 110 is connected to 25 the base station 240. The

connection arrangenent between the injection device 110 and the base

station 240 e DR RiRREMMe SR IR ohBr SO MRSV SmpStbnishink BleAded

arm 246 protrudes fronlthe base "station in a rection
general | y pahantesie shisld k. sigshiskd reingr 12ﬁh@"—é§b’ﬁ$@4164h1§3 c@ ngsedh 1§% eﬂle

end 246a whi GhnlScapRaGefl uld éPiEHn& RReRASH, il Alch ABuZA e1dNGh: 23R LihedRb 1SNd

(not shown) which I's connected to a notor (not shown) contained in
t he housi ng B¢ ethel thasuings sartienl 27 4pd thptetvay sprisg d26 tTap reptngeaplecassamdly

adapted to QQ%W?G&mHQi%hﬁm@h%ﬁ%fﬂkQﬂﬁf&m¥§ﬁpQBmE&@mkBfﬁ@hl&ﬂo#&%&ﬁe
110 throqu an aperture 212 at the distal end 168 of the Hou3|ng of

12 the i njlecsoith awnsab'&fi@emehm@wecam}iétﬁm @ﬁveeiéws:@lsm&foaru@pma@@d

onto the basgsRtAbf QP ikdHoRddics Wbalte£d by the support 244. In this
arrangenent, the arm engages with a releasable threaded fixture (not

shown) contained in the hollow drive sleeve 132 and fixed to the

drive sleev el"nés?’ga-:sér he pé’r’é;?@c@%ﬁné\% cﬁmeﬁnﬁ:&noﬁ exkim zlcl?@rdinglt@ﬁ‘ k%%@ameﬁfs
110 from5 itS actuated state to its unactuated state r ot at mgoO

under force Yfthe pesepigpgntiom rlexiusirste thepresdian pba fﬁﬁﬁaéb?délﬂ“foi“)@ﬂ%‘?‘"é

causi ng the 4nid ﬂr@seﬁvlh%ﬁn&l SRR cohippistsOr BV atlof 246 EndtthS Inftk i &Nedvik6 81 00f
t he housing 112. the drive sleeve 132 noves towards the distal end

168 of hous.fﬁgdeicmed abhisr A8 Statrdeabpyighe Mo depisobinigcledssele sfusibife

drive el emendsselnbdy DIORNE He riidcbatlid ARaf) 2d¢e el ements (not shown)
contained within the hollow drive sleeve 10 132, thereby returning

the drive elenent 132, drive sleeve 131 and the drive spring 130 to

their initiafheunacsiishem SdriirRes 4 Bhsé RduSing ©ad Ravidgl £NARI s8rfhcRe R edibimg
(not shogﬂ? on the drive sleeve 132 reengage with correspondin

pr ot r usi thbrse SRERRHS SibAn ® Rerizgpiplsur fg‘fee%\? asipbles 4 uppasy; ‘1I4d’6‘¥{Tugtj'gtahe
drive sl eeves Jp8t hipld (8. GhiangleGh @ERAhgel 20 to 20 degrees) from an axis which is

perpendicular to the plane surface 243; and a switch 245 which is able to be switched on

and off to control resetting of the injection device 110. The support 244 is shaped and

adapted to support the injection device 110 when the injection device 110 is connected to
25 the base station 240.

The connection arrangement between the injection device 110 and the base station 240
of the present invention is shown in Fig. 3d. A threaded arm 246 protrudes from the base
station 240 in a direction which is generally parallel to the support 244. The arm 246 has
30 a distal end 246a which is spaced from the base station 240 and a proximal end (not
shown) which is connected to a motor (not shown) contained in the housing of the base
station 242. The arm’s distal end 246a is adapted to connect to the drive element 132 of

the injection device 110 through an aperture 212 at the distal end 168 of the housing of



15 In alternative enbodi nents of the present invention, the threaded

arm 246 coul d be replaced with any other neans such as a | ead screw,
rack and dWﬁF@W@TEHB pul l ey. The trigger button 102 al FETHERAEMEEY24TS
reset under a resilient force froma button return spring 103 nounted
on the distal end surface 102f of the trigger button 102. This 20
resilient force is in a direction which2is generally perpendicular to
the longitudinal axis 105 of the injection device towards the housing
112. Duri ng weinjatioobevide tiRewien itggiefectinnt devive 102 is ;ylhtem ohfoah bas Starieén i S
button 102

applied to t ressure urface 10 he tri

TPt the but P GIRUEABRA PR 70 ol o igh et PRER T oh
return sprln@kéﬁ&enﬁfamﬂﬁﬁ&sseﬂtamdmphaaﬁﬁaagahas&mﬁhenhmﬁawag3ﬁiﬁi
25 As the drj ri,n 30, e sI 31 and dr.i.ve. el enen

e Teser, thnedss PGB vt off 165 Tu IH S aWede B HEUHFGoRES He Fom
pr oxi mal 6ndts()1fctudﬂ’edi ‘ﬂl@te&d} aevgacthaidd gxatsswsothth@ dnocrlqbragoptmehfouﬁ nmaugh(l%
so that the button retu rin 3 retyrns . the ton

L0 i ta denctFueman IBER PuRRL LS arry e weeye S TG it e
ggal nst the iG?letlﬂ:glcﬁQnQﬂDlr)él§lrﬁmniz921beve 133 tr\tﬁo@Ss?ﬁoWhﬁg tl{ehﬁstill’m&ggx on
evice 110. After ectjon operation, the r c e asse

250 of tho iUHGE 1 Dh SFTEECIE DGy LPPR PR EoToB et Thara Ty 1

cont am nat ectopidct ®ith flaigadike Bjemeiits Ot siving Contalkdadithin REBYIRG drikeleede
reusabl e 210 of. the i.njection,sy a ed onto e
base ot at or Sattsia uimine 0F diteSeiRar L e Teqiidnl SrEhE G agsid
IS sw tched tomheirtiligalnAs@iatcdcad. In 8fs Mﬂlmkm&databﬂme(n&s}@wnﬁbn {h8 delve
perspective yiew . of the injection stem 200, of .t he nvention

Bhen o new ST LR e s Ol PO SR ML B ES T SERs 1L
about to be tharsigribeshg thd drivielRefe0IBS tdfe dd ddmdnhEB2r eusabl e assenbl y
210 of the injection device 110. Fig. 3c is a perspective view of the
i njection system 200 of the present invention with the whol e

i nj ectionsdduiatterndthvid ghi@ddengnifahé hesdaSevesiamt ienhi2dd:dadrine?46t dvaldisav
repl aceabl e a segbL¥ 22q:has beeq inﬁenfed |nt€ t he . houﬁl e 112 of
the reusabl d HEEE MBI TFPHEh 1L SIT aSF ¢ Py 2 %}9 Bd is a
perspective view of the injection system 200 of the present invention
wi th the whale .i.n tion Ge 110 repoved fr

220 P ot gheE Shlen BBt kG BRI B SR T SR B e
present i nve:ptmg)rw?m/mmuntbdh@nzﬁe dap) Bad sigace d@@ﬁ/eﬁthfermggdr HmttomJIQZ:tTm

devi ce 1]2% s;llenpﬁ)rce is mIrQ Iel'(%: IIOI'(I)\r;\l!hI((:.‘. is te%‘ér%!bp afceendlcp]ar &5R0 %n mgl{n'cd ax1s
of the inj ect] on system o presen FAVentron uses ‘an er

105 of the injection device towards the housing 112 During actuation of the trigger
button 102, when the pressure is applied to the pressure surface 102¢ of the trigger
button 102 so that the button 102 rotates into its activated position, the button return
spring 103 is compressed and biases against the housing 112.
25

As the drive spring 130, drive sleeve 131 and drive element 132 are reset, the trigger
button 102 is allowed to rotate when the proximal end of drive sleeve 131 passes the
locking protrusion 102b, so that the button return spring 103 returns the trigger button
102 to its deactivated position and the drive sleeve 131 is locked against the locking

30 protrusion 102b.

Fig. 3a is a perspective view of the injection system 200 of the present invention, after

actuation of the device and its placement on the base station 240. The base station 240 is



notor to actuate the injection. The notor has a second function of
resetting the actuator after an injection operation. The electric
power to dVOEYREZhpt or is provided by a 25 rechar geaBICa/EB28eHAI42475
The base station is used to recharge the rechargeable elenment in the
injection device. Fig. 4 is a perspective view of an alternative

el ectrically-operated injection device; 310a according to the second
enbodi nent of the present invention. Wien the injection device 30

110a is conngsdud thOinfebGorlRoRe $1RMGPanZARRIANPerhild, HdiréfidteaAAbasbdnbly
operated, recharging of the electrically operated.injection device

110 occurs. 22PpfEegyection deyice 'dBa’é?rd&PPfieS)éf»S%Iha(ea‘\ﬂ%‘@n%o“@?“"ﬁ%f’é’ Refs fdbs on

devi ce 110a pfecidndevide 118 anio\é@d.%é{@féﬁsa@ﬁ?assieﬁnbg%D'o?ﬂle%jtedﬁoﬁ-@ysﬁem
electric notor 216 via a threaded drive shaft 216a of the electric

not or. The nbt0dF P1geeg optg thediipg Liicad4q Hdaedind theserngrti2ie Wherienivith 24y

rotating testRidedes udikieohahi expbfird bbbvkhe hol l ow drive el ement
132 which contains a threaded 5 el enent (not shown). In this way, the

drive elenment 132 noves towards the proximl end of the housing 167

and thereby WRVRSs b P&sR¥iVcRA8y dfifle InRcfidh sybtkm 200 bith@FkiANInORGbA A
Reset of the 1njection device 110a can_be achi eved by controlling the
notor 216 t oMoERipwallpasserably B2 Lefdheinisetienelexisad tO i st tobedpsedgshisieithe

direction tongusthy!f 12 draR rEhishi aRERIB IO Jik: iaRMlidlIdkYige llpeeve 131 to its
initial unactuated state (as outline above 1n respect of the first

enbodinen“b. This may be controlled by a nmotor control unit 217. For
i nstance, afgierctifiepdidpedive RichhtfE At QDR syklefh 209 df WelpYestl HRBATAQAHAR
the injection device flOa is place on the base station 240a, the

mot or cont r ovhahingechaydgvicedi! §lacrbenia iy Reemitten P REenbe 6F Y 2abcEdla 5
rotate the thipaerbodiat N@nsRadhdd iRdoR HobsiAd 1 RRPGR rkRaklt hRGHBIPN10 IMRe
nmot or control_  unit 217 can reverse the direction of the electric

current passTUSEPHEYEGH % he notor 216 and therefore alter the
rotation ghrection of the drive shaft 216a. The nmotor 216 is
powered by a_.rechargeable battery 21 8a or alternatively another fype
of 20 recharif&alsl e apRTsPectiyoYicw,0f tha iaiectionesypielp JAA BT the PEset iMpvsption With he
second enbodhehble Mectiiedddice 3 EMferoMdEdn 8 badeR@tISH 2@ger button 102
acts as a swtch connected to the control unit 217. Once the trigger

button 102 is activated, the
Fig. 3e is a perspective view of the injection device of the present invention when the

20 cap 111 is removed from the injection device 110, so that an injection can take place.

A second embodiment of the injection system of the present invention uses an electric
motor to actuate the injection. The motor has a second function of resetting the actuator
after an injection operation. The electric power to drive the motor is provided by a
25 rechargeable element. The base station is used to recharge the rechargeable element in

the injection device.

Fig. 4 is a perspective view of an alternative electrically-operated injection device 110a
according to the second embodiment of the present invention. When the injection device
30 110a is connected to the base station 240a and the switch 245 is operated, recharging of

the electrically operated injection device 110 occurs.



power to the notor 216 is turned on so that the drive element 132 is
actuated and drives 25 the syringe 114 to fulfil an injection. Figs.

6a- 6e are YWOHWARIGZYe views of the injection system 2004 TAER8IHONIS t o
t he second enbodi nent of the present invention. Different fromthe
injection device of Fig. 3, the notor-actuated electric injection
device 110a repl aces the drive spring aggtuated 30 nechani cal

i njection device 110, and the connection between the base station
240a and t heFignjseahd 6h agtenghe-eidd 1Revs iols tHeafjfett@uraadicé QlOall’(ﬂ'q:h@.rtg iThg dti{?f
rechar geabl e ,bat t . 218a., .15 Two el ectrjc contact .el.enen 14 o
e reohar geBT S 2isgthes gt PR it B VP BN o 6t pabe
housi ng 112.elckws: mgmt.am& nﬁit(ﬁmﬁlﬁsﬁcoaﬂgl%r&f totdgﬁeemdr@eﬁleaﬁ:& 32 Byheabase
station 240a, provi a charging in ace tween_t he base statiqn
240a and thé" Wf“é‘é“t‘qe ?fﬁfﬁd@@i g %%%L%Wr%e'ﬁgl%@@“& 2 whécéwa?t@@aﬁﬁ@eaged
el ement 218 édmdnbhenok BlicREh.i ONthikeviys the Ik eledtntdl 33he0Mas toWafdsdhe Bdximihe

not or control  uni 17 de ts . the application of curre t hrough the
cont act el en‘@ﬂté}l ‘%ﬁ%“’é{ﬁ’ﬁg ég—ﬁl‘ii’%lﬂéﬁﬁbﬁie’“ﬂ‘ﬁt‘&&e SAEEE ol If o‘["a{‘]‘ il g Injection

t hreaded drigperaibaft 216a to reset the drive elenment 132, drive
sl eeve 131 and trigger button 102. Fig. 7 is a schematic bl ock
di agram of the system of Figs. 6a-6e. The charger 248 in the 10 base

station 24861265&(311&(68@80t$0h6e\ﬁ&ﬁ]h65 @aa;blaa]imgby %&onfn%ftﬂmn&&nlezqsﬁd fotate
injection device 110a after e injection device 110a, js aced_on
the base '¢ df Ff’a%‘?f’cfg"’ﬁﬁ'aﬁ‘t 2O e Wsﬂ%rﬁcg""s%f‘ft&‘ﬁé%F e ﬁ@ﬁ'&“‘ 192 and
rechar geabl airivaisteeEl B 10 itshgitisingnaathdr@nstate VasCauttink GhoRoMatspedt E tHOLer

216 to nove the dri el ement 13 extend the syringe 114 towards
the proxi na|e"@ﬂal"fé¥- s Weberm%fi‘%'ﬁégiif%%fowtm?fﬂwﬁ1i7ng°faw§‘ﬁnﬁﬁsé it
The control deig iduhé syfihde 1 8t is Qnllyidipdhegbdlnd tie ideétRGtdedity I @ats fha@wnnig:

into the injectiaon ice 110a fromt char ger, 248 an er at he
otor 216 ¢ BeAErCte i RO ekt 27 S sl 8 et 216 B
trigger hst troatekR2thtcadddndvive shafieddbal it chppdsitt direclibe. 1ha st tcahtiod ni2 410,
240a can be powered either .mains electricity or batteries 20
Gt tve. the mSRPTYRe Y dEEUET of BB RS seian ersing TorsRe BBt o Bk
t he mechani abdrefactaltat the roaationdigkicrion dfahd drvefshatstléenbodi ment of t he
present invention, and/or supply the charger 248 in the base station

240a according to the second enbodi nent of the present invention to
charge the riehatgaabdlispownied bP4 Bchdfrgdable batgre2ifaonaldeatiedy ribfier type of

20 rechargeable unit, for example a rechargeable capacitor.

In the second embodiment of the present invention, the trigger button 102 acts as a
switch connected to the control unit 217. Once the trigger button 102 is activated, the
power to the motor 216 is turned on so that the drive element 132 is actuated and drives

25 the syringe 114 to fulfil an injection.

Figs. 6a-6e are perspective views of the injection system 200a according to the second
embodiment of the present invention. Different from the injection device of Fig. 3, the
motor-actuated electric injection device 110a replaces the drive spring actuated
30 mechanical injection device 110, and the connection between the base station 240a and

the injection device 110a is configured for recharging the rechargeable battery 218a.



25 Thus, by providing a base station 240, 240a to reset the injection
devi ce 110 110a and replacing the fluid contam nated parts of the

i nj ection WOWO233D af t er every injection operation wWHATEHEHNHGS a
reusable fluid delivery assenbly 210, the target of mnimzing the
anount of disposal to reduce the cost is achieved. 30 It will of
course be understood that the present ipvention has been descri bed
above purely by way of exanple and nodifications of detail can be

made Wi thin The ckeeR&ofthc dMincnBVARLIf ML rechhfbctBI@cRied: AR drdliR8ikd the
system conprising: an injection device includin 5a syrin

conpri si ng adlling of Girchonsing | Bndwa cantaqt Klsmgass AbLof the chatger 205 of thobast ng

adapted to ra&@in\2@04 heviay b tikgEnMiterhce &twwwaklbeset;?atlwma%& Bk fiAediel
position in which the syringe is wholly contained he housi ng and

an extended BOEet)ilBhta wchargcche smehiresable clpaept BB Qflt}é;‘?:’(‘?é?ﬁ@@ dryicg|180a, as

extends out @fowhhg FIROESE I mdBor@ohtVd? unil QB/N3AGtUBE EthE‘ﬁﬁh%ﬁbﬁ%t through
connected to the drive having an unactuated state in whi does

not act on t He cantach glegspts 27 ded cantrely g mpter 21 RHPEl the tfﬁ%e%@’ﬂ‘@d?h@fh

the drive ang)gapyRek: iRINSYEIENER 180 dhilSsi@xt @%Qt@%aﬁuheﬁn@d expel | ed
fluid fromthe fluid container; and a trigger anismwhich is

operable to rel ease the act uator mechani smto 15npbve the syringe to

i ts ext endedrigosistal sehbnfiE bRXPGhorhh Wit thef sf/sQemu bhEed. |6!r|-'69 m%ﬁgé}%s iAhd
a base stati on adapted to connect to the inj ecﬁ on device and reset

the actual®r® %é‘ﬁ%\?ﬂ Haredaiges é*eare%ha%@ﬁp gfnla?bﬁ plotht elecigdaieetpn elgvice

state so thatohuhériesinReddakelied ok lstd?&e@@rt Hebae st%&mnhm[ﬁ@awkﬂ'é@s

pl ace. 20 2.The_ injection systemaccording to claim1, whereln
act uat or mecHanitdis on. The rechargeable unit 218 of the injection device 1 10a powers the motor

216 to move the drive element 132 to extend the syringe 114 towards the proximal end
167 of the housing 112 for fulfilling an injection. The control circuit 217 is configured
15 to detect current flowing into the injection device 110a from the charger 248 and operate
the motor 216 to reset the drive sleeve 131, drive element 132 and trigger button 102 to

their unactuated state.

The base station 240, 240a can be powered by either mains electricity or batteries to
20 drive the motor in the base station 240 which is configured to reset the mechanical
actuator according to the first embodiment of the present invention, and/or supply the
charger 2438 in the base station 240a according to the second embodiment of the present

invention to charge the rechargeable unit 218 of the injection device 110a.

25 Thus, by providing a base station 240, 240a to reset the injection device 110, 110a and
replacing the fluid contaminated parts of the injection device 220 after every injection
operation while reusing a reusable fluid delivery assembly 210, the target of minimizing

the amount of disposal to reduce the cost is achieved.

30 It will of course be understood that the present invention has been described above
purely by way of example and modifications of detail can be made within the scope of

the invention.



conprises a notor connected to the drive to extend the syringe and
expel fluid fromit. 3.The injection systemaccording to claim 2,
wherei n the actuator nechani sm conpri ses a rechargeabl e el enent
connected to the notor to power it. 25 4. The injection system
according to claim 3, wherein the rechargeabl e el enent conprises a
capaci tor. 5. The injection systengaccording to claim 3, wherein
the rechargeabl e el enent 30 conprises a rechargeable battery. 17

6. The i nject€limsystem according to any one of clains 3 to 5, wherein
the base station conprises a recharging unit adapted to recharge the
rechar geabl e el enent when the injection device is connected to the
base stationl.. 5 AnTfjectionjsgedn @mpsiyiagem of any one of claims 2 to 6,

wherein, when the injection device is connected to the base station,
the notor is conP?BFCBﬂl%ﬁmFgFEPWgthe drive to a position in which it
can be acg;eg upon bsyrhgecoarqiriﬁiﬁg@ﬂuﬁ&@ﬁt&iﬁér’:‘aﬁﬂhﬂism\/@ nbhe; SYr | ngeI to
its extended positipn.. 10 8. The injection system according to claim
1, wherein the act %ug?”é'i“g ALY ?ﬁ?'g%‘ﬁ?ﬁﬂfg’é‘éx’g‘c i‘%‘?"ﬁ@e g?‘é’ retipftedn
in the unact uabggonsinabigicipthethEngRCik WaioDy cOMEGA@NINSHE hsusing ad fanrextended
unext ended position and which in the actuated state ?f he. act uat or
mechani smis PRASIEONSB Bl AL PRIERf d56karss rorele peengs ay @ Fhﬁ}’%‘ﬁ"lgon syst em
according to cl ai m&ivepherein the base station conprises an engagi ng
mechani sm adapted to qgﬁgﬁqforce to the biasing elenent to reset jt

fromits &tended Po¥t eebpnists CqrResdR da Gt ing gn unactuated slate in

which it does not act on the drive and an actuated state in which it has acted on the

drive and moved the syringe to its extended position and expelied fluid from the fluid
container; and

a trigger mechanism which is operable to release the actuator mechanism to

15 move the syringe to its extended position and expel fluid from the fluid container, and

a base station adapted to connect to the injection device and reset the actuator

mechanism from its actuated state to its unactuated state so that further actuation of

the actuator mechanism can take place.

20 2. The injection system according to claim 1, wherein the actuator mechanism

comprises a motor connected to the drive to extend the syringe and expel fluid from it.

3. The injection system according to claim 2, wherein the actuator mechanism
comprises a rechargeable element connected to the motor to power it.

25
4, The injection system according to claim 3, wherein the rechargeable element

comprises a capacitor.

5. The injection system according to claim 3, wherein the rechargeable element

30 comprises a rechargeable battery.



10. The injection systemaccording to claim9, wherein the engagi ng
mechani sm 20 noves the end of the biasing elenment fromthe second
position to the first position to reset it. 11. The injection system
according to claim 10, wherein the engagi ng mechanismis an arm
adapted to connect to the biasing elenent. 25 12. The injection
system according to claim1l, wherein tthe arm connects to the biasing

el emrent via an aperture in the housing 13. The injection system
of clai m 12, 5-wherldF injggign ar%ma%ﬁﬁ'@e@ 25y 98¢ QL RIMShEP BOVREHGR Hic bese

engageabl e Mtétnntc%pﬁgeg wecﬂ&rgﬁag%nh BB O RecHSYE B8 raekotdd® Has&t when
station further conprises a notor connected to the arn1to rotate the

arm and r et uthpingetiondeyice ircomesicd 1A thebase §249n%r st position and return
the drive to a position in which it can be acted upon by the actuator
mechani smto nove the syringe to its extended position and expel its
contents. 5 18 14.Thhdnitqtipe sYsteonobyyt @mohclasnd? bt Bhaasiy. Wire the injaetion

precedi ng cl @evfz@ is (‘M?lﬁéc?édrlo teh0asSioRl Ak inori 1S cHRMRELS B RE @ﬁvc o a

electricity. 5 15. The injection systemaccording to any one of the
precedi ng clpasien ingWeiglelt pantigactsd ypondiydbd astiajos meeleeisado bypvathp a¥ringe o
16. The i nj ec{d Qn sdshemAccording to any of the preceding clainms,
wherein the 1 njection device is reusable. 10 17. The injection
system according to claim 16, wherein the syringe is repl aceabl e.

10 8. The injection system according to claim 1, wherein the actuator mechanism
comprises a biasing element which in the unactuated state of the actuator mechanism is
in a first unextended position and which in the actuated state of the actuator mechanism

is in a sccond cxtended position.

15 9. The injection system according to claim 8, wherein the base station comprises an
engaging mechanism adapted to apply force to the biasing element to reset it from its

extended position to its unextended position.

10.  The injection system according to claim 9, wherein the engaging mechanism
20 moves the end of the biasing element from the second position to the first position to

reset it.

11.  The injection system according to claim 10, wherein the engaging mechanism is
an arm adapted to connect to the biasing element.

25
12.  The injection system according to claim 11, wherein the arm connects to the

biasing element via an aperture in the housing.

13, The injection system of claim 12, wherein the arm comprises a screw thread
30 which is engageable with the drive of the injection device and the base station further
comprises a motor connected to the arm to rotate the arm and return actuator mechanism
to its first position and return the drive to a position in which it can be acted upon by the

actuator mechanism to move the syringe to its extended position and expel its contents.



18. The injection systemaccording to any one of the preceding
clainms, wherein the base station is further adapted to reset the
trigger nechani smso that the actuator 15 nechanismin its unactuated
state is prevented by the trigger nechanismfromallow ng the syringe
to nove to its extended position. 19. The injection system
according to claim 18, wherein the tridger nechani smand actuator
mechani smare arranged in the injection device so that the trigger
mechanismis 20 reset when the actuator nechanismis reset. 20. The
I n eCf[ I on SYE,{ em-@eGo Ec(ilfoggysge% gclﬁﬁjdmg (]j“? argy\@n%roell"t% [?{Qc%fhlngjcﬁ%s', %erglenvthe? e
conpri ses a biasi'ng conponent adapt to reset thé trrgger nechani sm
when t he act ¢ satiomecprarrsihyingirseketricit?5 21. The injection system
according to any one of the preceding clains, wherein the injection
device conprises a retraction el enent adapted to bias the syringe
fromits extEndedhpdgedioonystem sccadingtis ant ed giols freceding bhagns, herei thas
been expell ed g&ﬁﬂ%%@%m%ﬂhing%mu§o 22. The injection systemof claim
21, wherein the injectiaon & viee ¥urt her conprises a decoupling
mechani sm wherein the drive and actuator nechani sm are decoupl ed
from each other t.ne decoupling mechanis fter fluid.has peen
expel Lad o hat TrdiEg P rgatn ehediE 18 %hE Ph e Fhseeinb R oniEen oe
position to injesticnekeviacisechsgdsi ti on by the retraction el enent. 23. An
injection(ﬂevice, conprising: 5a syringe conprising a fluid container
and a di scharge nozzle; a housing adapted to receive the syringe

whi ch i s novabl e Theinjeeon gystertac@cdiegtoptdn tl 6,0vherain Mk gt Beepdacrabiige i s
whol |y contained in the housing and an extended

18.  The injection system according to any one of the preceding claims, wherein the
base station is further adapted to reset the trigger mechanism so that the actuator

15 mechanism in its unactuated state is prevented by the trigger mechanism from allowing

the syringe to move to its extended position.

19.  The injection system according to claim 18, wherein the trigger mechanism and
actuator mechanism are arranged in the injection device so that the trigger mechanism is

20 reset when the actuator mechanism is reset.

20.  The injection system according to claim 19, wherein the injection device
comprises a biasing component adapted to reset the trigger mechanism when the actuator
mechanism is reset.

25
21.  The injection system according to any one of the preceding claims, wherein the
injection device comprises a retraction element adapted to bias the syringe from its

extended position to its retracted position after fluid has been expelied from the syringe.

30 22.  The injection system of claim 21, wherein the injection device further comprises
a decoupling mechanism, wherein the drive and actuator mechanism are decoupled from

each other by the decoupling mechanism after fluid has been expelled so that the syringe



position in which at least part of discharge nozzle extends out of
the housing; a drive; 10an actuator nechani smconnected to the drive
havi ng an unactuated state in which it does not act on the drive and
an actuated state in which it has acted on the drive and noved the
syringe to its extended position and expelled fluid fromthe fluid
container; and a trigger nechanismwhiqglh is operable to release the
actuator mechanismto 15 nove the syringe to its extended position
and expel f1 cindbef movadt fremfitsuixtend@npesitivRr to its retractedVP&MitRnNbyt R BRABHNY
i s adapted tg cor[mect with a base station and the actuator nechani sm
is adapted to°B& reset by the base station fromits actuated state to
its unactuated state so that further actuation of the actuator
mechani sm ¢ ta&e .pl ace. 2024. A base station adapted to connect to
the injectioft deViNCBeGONEFYFHFIWPISHE reset the actuator mechani sm

fromits actuat ed sgiide@ohpridides ANBEIthHeLshdSt BdcBargOndzRRt further
actuation of the a %Elslfl?'é gJaptrgg(t:oh?égti:i\?en}hgas')r/]rir;[gglivehicﬁ)ll izsi?neovable between a retracted
position in which the syringe is wholly contained in the housing and an extended
position in which at least part of discharge nozzle extends out of the housing;
adrive;

10 an actuator mechanism connected to the drive having an unactuated state in
which it does not act on the drive and an actuated state in which it has acted on the drive
and moved the syringe to its extended position and expelled fluid from the fluid
container; and

a trigger mechanism which is operable to release the actuator mechanism to

15 move the syringe to its extended position and expel fluid from the fluid container,
wherein the housing is adapted to connect with a base station and the actuator
mechanism is adapted to be reset by the base station from its actuated state to its

unactuated state so that further actuation of the actuator mechanism can take place.

20 24. A base station adapted to connect to the injection device of claim 23 and reset the
actuator mechanism from its actluated state to its unactuated state so that further

actuation of the actuator mechanism can take place



