I NJECTI ON SYSTEM W TH BASE STATION Field of the
I nvention The present invention relates to an
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with a reusable injection device which has a syringe

and which extends the syringe, discharges its contents

and then retracts it automatically after the contents

are fully discharged. Background of the Invention It

I's known to |H§€cﬁ6|\P§%’rEM'\Nh‘?F$A§E éﬁ“ﬂ@ﬁs (al so

referred to as auto-inyectors) for subcufaneous

i nj ections, part|cularly for self-delivery of

phar macol ogi cal products by patients in the honme. One

known feature of an auto-injector is automatic

iHi¢leof therInbantiat endi ng the needl e of a syringe out of

the body of the auto-injector, followed by delivery of

t he pharnmacol ogi cal product through the needle of the
fﬁ?@gntaﬁdenflsﬁ rAftd @MnOhjebfidh S¥emNg&ichihrly for\8¢ ¥ conjunction

use for a patient to be able to undertake a

Ut 8 getspile é'tJ?Cé'lOé dlevisp edtishohasnt sége aad sthighapetendsribensyinge,

Mhé‘rgés R G 91%3'ihenfrgfrac%(?tnmuﬁné&amﬁ&e{ﬂgycoments are fully

circumnmstances or on a regular basis 1n t r eat ment

hissbaragde. It is desirable that an auto- |njector be

easily and safely operable in order to ensure that a

self-adm nistrated injection is perforned

successfully. Known injection devices are described in

ﬁacgsr/ogg(p?thegd EP- A- Of516 473. These devices enploy a
orm of rel ease nmechani smt hat

rel ease the syringe fromthe |nfluence of the drive

ﬁrln and allow it ta be ggtract é:a return spring

IRBSTPE Qof aegatr sdiSpsEaCT FTRaplerad o auto-hjectors) for

dulscuhat@ednjedthds, Wﬁdr@(fdlzirby ff sBFRISeRLy @ﬂbﬁaﬂnﬁbcﬂ?x&ﬂ Préhets by
di sposabl e. However, i's exeen5|ve to provi

RAGIE WhF 20M6- PR E'&‘t“ﬂ‘r feapye gl an 9UtPﬂj’Jé‘“é?f| BriutomEic dgggtion by

CRRndR heIMchicCaNs syrifdmrest Ry vaakion %et RRo it &&!t FQRwed by
devi ce éor at least part of it) reusab

deliener! the paapreolegiead praduelcthiongh mesv@ecﬂméths ayringe and retraction
@h”h\é"% H#%% IthQKIer?)f@&pi forh gﬂfen@ﬁy DEHIE mdkﬁﬂe%dsetfoadmlmstrated
reassénb and/ or be dangerous or patients if

mjediion without gssiSuerdrom af medieal | preeitionern for example m 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
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.

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,



The injection systemof the present invention is
designated to deal with the above nentioned probl ens.
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provi ded injection systemconprising: an injection
devi ce including: a syringe conprising a fluid
contai ner and a di scharge nozzle; a housing adapted to
receive the syringe which is frovabl e between a
retracted .position.in which the syringe js wholl .
CERPRE alie- P eRa R ey ﬁognea%aw k%i?fe%g@a’eﬁ%@i PR Goppplicated
vbir@kseaibld Sdsi bpaige@ls r peftatdean}zghe RXirends 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 the drive and noved the syringe
tSmmarvefitbe\vgntiensi t i on and expel led fluid fromthe
fluid container; and a trigger nechanismwhich is
operable to rel ease the actuator nmechanismto nove the
§f§\ei inigetiano systesn X ttlen desknp asveniion idesigwedl tof dadl avithr thenabove

. i ai ner, and a base station adapted to
g%%ﬁé%%‘?%&%ﬁ% i njection device and reset the actuator
mechanismfromits actuated state to its unactuated
ﬁtghe SO tPgI further actuation of the actuator o

& HER PO AP RSN P URBEON. HhEe 1508y idadApieipnay e ompsing:

i Nj ectn ijecder H&Lcetifcl@ing.eset aut omatical |y wit hout
significant user intervention so that reliable
r eusabi § PYPEBFOPREINGR Bud ponape e @ disshasggmazdled. The
i nj ect i HRoEMEi2a8pted ©GkdeiveaRe g@in?@%fcﬂ% B EHIAS LY a retracted
separate sub-assenblies: a first replaceable
suB2sLEn| \yhigh dheasysivge nd whellis apitened raths dwobsips afthen extended
re ; I f | .
o A B B SR o AL BB ot U sine
r epl aceaive; subassenbl y when the injection device has
been rese [ t e.ln one enbodi nen .
of the %r gecgieagct)r '?l‘?]c\}/]g]ﬁ | 5%%6? %gstéglﬁeu%rtw&ha%n(;gh%]n\"%aﬁﬁuateg state in
covwprch giedoea nbi &g ion gheedrdreant] anhichted Btatchia winialc ithat eded on the

tate of the actuat hanismis in a first .
ondned S LR G SREM R Bt el elnag o g nvie

t heongdbewaptndr nechanismis in a second

a trigger mechanism which is operable to 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

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
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.



extended position. The base station may conprise an
engagi ng nmechani sm for applying force to the biasing

we@b@oameie2t 0 reset it fromits extended positi oPCT/GBRG08/002475
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unext ended position. Preferably, an end of the biasing
el ement is novable froma first position to a second
position to nove the syringe %o its extended position.
The engagi ng mechani sm noves the said end of the

blln%ﬁ Qr%b 41%%%&&{6 p?ff‘seBtF; efngr db? 29 Sahgé ngeﬁaztglgﬁn%goemprﬁsgsztlblasmg

rm@ﬁm]m Mmhl is therunactmtediapt o t}tecacmamn 8ethan@nt Ben Difiast ufdktended
The arn1connect to t£§@b|a5|ng el ement vi a

FORR P B TG UL h g eep o BT pfBasiem s n 3 second

R EAbE SRS tRnS TheWst Bagatmaicshpriss HANA3E8RIEcHhiH thé?pplymg
q%lve of the injection device and the base statio

Fof HBrthe Bpine Saneat i feset B ofie dissertanged Resitianniot @s unextended
rRtiabe the armand return actuator nechanismto its
first position and return the drive to a position in
which it can be acted upon by the actuator nmechani sm
t it and e
(19 0K, LS ¥ 1HR%Rastf) diliferH BROAM, RESIS FAN gBor P Lecond
ipesigian tomove He saongmtbors axeniahpssitionofii i e@gmg mmhmﬁsm @oves
kR L T ST
atrechargeable elenent to power the notor. The
rechargeabl e el enent may conprise a rechargeabl e
capacitor. It nay also conprise a rechargeable

kmtﬂ:xably, thPleffa@mgthatharifig itasemSH At Old oRRIRL ﬂostﬁegblﬁsmg element.
charglng unit adapted to recharge the rechargeable

ORTER '@ HEE Qiafneciieit devAncecinge dbthndenaes. t breferbly, the
l@ﬂﬁ Qomprddek @ @ere&hﬁre@@@ﬁlcﬁﬁ@édg@@eagﬁ}ﬁwgﬁthp AL @fdthp}ﬁjémw? device

electricity, It may al so be powered
Bad thebpseatrion furgiso caniyises manojas Jc@@tep'@f}l tcdrév peetooptatehtbe arm and

Pét@:%ea'&{uaiop\‘r%@}‘idn%ﬂ] ﬂositsrfﬁjsiﬁﬁglt i6n aI:lr(hI% U?X [HNG8  TRY ps%lon m which

repl aceabl e. her conpone i nteract direct
Wi ¢ h%@t@yvmq«vg@ heyachlaton ﬂm@hmefpil a@eaiyb ghe Thrage to its extended

gggpapgﬂg§ &q&gbﬂghgplaceable assenbly. Moreover, the

ase statibn may be further adapted to reset the
trigger nechanisn1so that the actuator mechani smin

%gﬁggn&l%ét O lmen gttt%e prescn rtelr\l/\’eerl’]l 10n, tﬁ)é/acttlt]a?ortmec%gmsm comprlses a

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

Preferably, the actuator mechanism comprises a rechargeable element to power the
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

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



fromallowng the syringe to nove to its extended
position. Preferably, the trigger nechani sm and

w@edogmemeel mechani sm are arranged i n the injectPONGB2008/002475
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device so that the trigger nechanismis reset when the
actuator nechanismis reset. Preferably, the injection
devi ce conprises a second biasing el enent adapted to
reset the trigger nechanisn1 en the actuator

a f.syreset retr ion elenent in the
RARP ST b ot B Ry W B R S Gu e rpgble. The syringe
ex:t;emheﬁlam&et OMRr Edmpdnnts ShicAGhteRcRRLlly Mith @ SFinge may also
fl ui 5. bgen expelled fromthe syringe. However, the

e t“i‘f? TSRS %TlaIrFP]%‘éal?]ﬁasase'BB]é’r tion in

which it has been actuated, even though the syringe

has been npved to its retracted position. This neans
tMareordiethe Ase station mar b Eutheapripted e roseubetigesr médpligm so that

rtﬁeplaaﬁét&gmt:aﬁnﬁ%r nqg;eunae{ugtfeg QR:I % pré\;}ﬁteh%et%‘é tlggéer mechanism

device further conprises a decoupling me

vireen ellqwingthedyiings tamgveatt itssexendargmhisionsm ar e decoupl ed
from each other by the decoupling nmechani smafter

fluid has been expelled so that the syringe can be
rfrefedbly; O tiigger enctleamibadapbaitatd Mndcbaniidns afe@infaBgddeid the injection

pesition b he retraction ele In a se ond aspect

v e e ehBon ® e PR e grOUPEBRC RO b et

injection devi ce, conprising: a syringe conprising a
cont ai .ner and a di scharge nozzle; a housing

fluj
&’d%ta@ér ths miggtion\dsvieh éorgrmeﬁaée%t blsing elepigaldapted to reset the

bﬁé%’é?ﬁféclﬂmfsﬁi\K/l%httﬁéjad?l%értrh&ﬂaﬂlﬂn whieh the syringe is
|y contained in the housing and an extended

position in which at |east part of discharge nozzle

@Xtréiﬁgﬁorpgfem%t NG h%@&idﬂgdevﬁ:e%é)y BrafIh A Eq{om lts étended

mechani sm connected to the drive "having an unact uate
esgitien fontsyiptraskedinosidoe sfterdtuidiess boen ¢xpellad frare thersgiringe. However,

e Ma@ﬂ' rrciéd%grﬁsrjn rlel‘Enﬁ'Be 1‘i1 ahét% Cff%g\t 1ﬁ wh1 ttt}) %éénvg“ctuated even

moved the syringe to its ext POSI Tl on an
¢hqueh thedryfihge has bcqmrmct\h:d té itmedacuelhpcmtmer Thiandas thatitiggiejection

%E&H?&mgan%n&%gj %ﬁgguegamn%gkretease the actuator

ani smto F3YT'E" ext ended posi tion
and expel fluid frontthe f|UId cont ai ner,

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.

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
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;

a drive;



wherein the housing is adapted to connect with a base
station and the actuator nechanismis adapted to be
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its unactuated state so that further actuation of the

actuator nmechani smcan take place. In a third aspect

of the present invention, there is provided a base

station adapted to connect to the aforenentioned

i njection device and reset the actuatqr nmechanismfrom .

s ach FRUBET PP PPEccird g DS B dpup oipRlipred Se in

fwhithie dogaiou adt ioa thedrivie had ag hdtadt€ state ahaRics Mhaaictédditthe drive

pl ace. grief Description of the Drawi ngs The_ present .

1239 eReYInthGi Pringfoly B TeLdrd peditioniepty Bpellidylyd from the fluid

rc8h@imenasd t 0 the acconpanying drawi ngs in which: Fig.

la is a right-side view of an injection device for use

wi t h anrigggreseshamseywhighniaeparde e releasg the petpator mechanism to

e\ I sPUERE ich B A o g Myl Softginer,

Wi t h iwthsregnherrenore ds; adapigd ¢ conmsctawitie p dpecitation andethe eftuator
i nj ectj device of Fig. 1;. Fig. .2a i .

SRR L g U B R0 p BN Poheh o e i B B o 1

fenggtuated featgso @bt fugha actugliin-itltbeacuiaemwnethdniven asssdpied.

conponents of the injection device of Fig. 1;Figs.

3a-3e are perspective views of the injection system

ag @ahilil Agpdco ofithe | pradkenteimbatioAeMtreok pi&&dddrf&@s@tstation adapted to

invention; Fig. 4 is. a perspective view of an . .

CARNEEt e dhe %f@&?%@%ﬂqnsﬁ injeetondeviceardirgicbibe pgpataagchaRism from its

A6 kg tbGts InSREAWstREBO HalRittheOfctdali6n BT 8 @Buator mechanism

invention; Fig. 5a is an expl oded right-side view of

Cheakaplaeti on device of Fig. 4; Fig. 5bis a

right-side view of the injection device of Fig. 4;

Fi gs. 6a-6e are perspective views of the injection

system according to the second enbodi nent of the

RS DLt ISk B rffes T 9- 7 1S a schematic view of
rhe*sysré#ruf—gggs?ﬁgagﬁe. Det ai | ed Description of the
Drawings Fig. la is a right side view of an injection

%gl }%’gse%fl ci)nv%ggoonr Q’Jlﬁ' gnotwo bte hgesprﬁbee%egetlodv nl\)/ye r\walyocr}f reference to the
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;

Fig. 1b is a perspective view of the injection device of Fig. 1 with its cap removed,;
Fig. ]c 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. 1;

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



The injection device 110 has a housing 112, a cap 111
which is renovable froma proxi mal end 167 of the

whomwsgizmg21112 and a trigger button 102. O her pRCT/6BRGI08/002475

10

15

20

25

30

the device will be described in greater detail bel ow
Fig. Ibis a perspective view of the injection device
110 according to the present invention with the cap
(not shown) renopved fromits ®nd. The end of the
hQusing 112 has an exit aperture 128, fromwhich the
Jigs- 4f-3q2rE PRty q Yiewa Al he yerdion systemasegudingt @rfigstiegbodiment
IR ReRPRVHLES 212 in the housing 112, the function
of which is explained in conjunction with Figs. 3a to
3e below. Fig. Ic is a perspective view of the cap 111

-t L 0] I [ . C [ r.esent
ient) bherist 8 Y bf fp IR LG, b2 M ARIRRER sysem
facemdmg tda secorteensiodenant oflBe plesent irventemp 111 i s
installed on the housing.Fig. 2a is an expl oded
right-side view of the injection device U O according
tRig.tShés freaplebed fight8ileivisw afitble Mije@tion?dlevice ofiFTd. ght - si de
vi ew of the assenbl ed conponents of the injection
devi ce 110 according to the present invention w thout
tH€ 5B USHi819-siE 21 ofaBPinjcklion dV&eiofiFRCH] Oon device 110
conprises two sub-assenblies of conponents: a first
reusabl e assenbly 210 and a second repl aceabl e
F38LRlcY 2 PerspSerivk | HaLS F @b ididGioh 'yelﬁ%' KoM &€tk 1Qcond
conprises a hypoderm c syringe 114 of conventi ona
teyppedinmencf Wi preseat igyentiegeandody 116 terminating at one
end in a discharge nozzle, specifically a hypodermc
needl e 118, and at the other in a flange 120. The
dovVant sahpmbtiqviem géthetshaem wokilgsl aegenal |y be used to
di scharge the contents of the syringe 114 manual ly has
been renoved and replaced with a drive el enent
(referred to below as the drive elenent 132) that

nt.a a.bun f 2.in the syringe 114. The bung 122

S e r ) to be adninistered within
the syringe body 116. Whilst the syringe illustrated
3 i RBO R L P i he bshimcoin
TUBGREEARAOUSIcEYINONYRS: MBI B2, RecapSAd Whith i$ REnovable from a

i njection device of the present invention.
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
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.

Fig. 1c is 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.



As illustrated, the injection device 110 includes a
return spring 126 that biases the syringe 114 from an

we@xaoenziwell position in which the needl e 118 extRCM&BRI0S/0V2475
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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 t he syrlnge 114 Via a syrlnge carrler 127.

ringe veabl e ongi.tu
165 B/ Gl G TR R R o 1 i B ERALD FecoRing o he
pedetahventian ang Figheb iengpht-wde ViB® dfMhEdstRMled €¥hSdhents of the
fromthe exit aperture 128 at its proximal end 167 to
AIEHOp AleviEnd 14 aEOrdige ©HEE BrestaimERtPT BEIOY therhoupipgdi hgr cap
312 is an actuator, which here takes the formof a
conpression drive spring 130. Drive fromthe drive
spring 130 is transmtted via a drive elenent 132 to
trhe 1r§j¥crtfoﬂ Qﬁwlél‘hd & §9§1% éutb afsgegrmheg 3f C;%)%eritgda first reusable
position to 1ts exten position and dis It
essambht X Otahd @ eslond teplanenbli] assebitBy 2Xthe dri ve
acconplished this task by acting directly on the drug
and the syringe 114. Hydrostatic forces acting through
Mheilhixsmgecantﬂ;: infzedor elsser 18Rt embprised at hgpddeingit | Yringe ]]4 of

and the syringe bodyl116 injtial]l

SREP el e, 'Hg'@d'aaeafﬁ%g% g HErCRIRLRE 4 A pst (i discharge

8p#7ld) Gpdczfocalotd Byppdawic @bedid €18 Vnk NGeh& dihet & a ¥2AgON20. The
nmeets.so ot her obstruction %not shown) that retards
PO CREATRDRIMEETGI e, WO gyl be ruskd 4o diﬁcbaégff thsneangrats of the

yring® 19Pmhdngalh3hs dRch LhRRNShiSreplacdPwith &Y ef%hr%ﬁto@eferred to
133 on a drive el enent 132. The drive el enent

PeleMiAddle driveotleraent d B hatiaratarta i tees d82 vihihe rffyre@ﬁ@' lué The bung
AELEsRARS 4 Bgyedh sm)ttbl E@ a@nll%lste-lr&iew tﬁllnggee{ ri V\Hé B(ﬁf}]/ 1]1g2Wh115t

is provided on the sid e housing 1

the ayringagHlysientesbgs tqfohymﬂcrmlg tppft;xihmalne@hdlot_fl46cqsf>artl)héae s0.

qLHn\s[&tashl SRS b%f%]l‘t’lc Xlea%dt bcru?arh{%l i %ﬂﬁ% rn%a\é%ls%%relug&j with the
In a conpresse state y con ac

lqm@hpmgeﬂcﬁdﬁﬁmﬁnm@@bn&mdonhe drive sl eeve 131 when the

button 102 is in a deactivated position. The trigger

button 102 can pivot on the housing 112 via pivot

A8 Hustilven thdoinjrsasd deyicee $ Bl freludes apeturedptity 1 2@ that biases the

02 at .an actji.vati on su ace 02c (j.e.
brute §h4 sl eattodos o B Wt M geadls) [ ety Bmibepperre
$28 fnac easd (i3l mu%tmmmg 11D tRa GétFREHI JREItIONIn Rhich MR needle
housi ng In this actjvated position of the button

ikﬁzls cpﬂtélqeg e\mhﬁgthg derysingel 120 Fhe Feéuraéeﬂgﬁoﬂ%acts on the syringe 114

via a syringe carrier 127. The syringe 114 is moveable along a longitudinal axis 105 of
the injection device 110 which extends centrally along the length of the injection device

from the exit 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
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, to a lesser extent, static friction between the bung 122 and the syringe body



fromthe drive sleeve 131, thereby allow ng the drive
sl eeve 131 to nove relative to the housing 112 towards

w0 b@omexice1 aperture 128 under the influence of PECEGHRI08©02475
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spring 130. The sliding sleeve 119 is noveable from
Its extended position (as shown in Fig. Ib) where it
protrudes out of the exit apefture 128 into a
retracted position in the cas nose 112a of the

nnec to a
AR ore DT R s Rt PP TG  FEOABE outon
vihé syringeammidne 23| drdnegs soreevehed dBsthudtiéh (Ho$ sBvBNAEdretards its
p051t|on in which its end protrudes fromthe end of
tR¥%ase nose 112a. Thus, application of pressure to
the end of the sliding sleeve 119, for exanple by
preSS|n9 the end of .the sliding sleeve 19 agai nst
t/ ey sfepugy bHstakes drdvenisom tha v srringel30and dernpois it torp delay
igih § ol PESdehdid; 130 EMBaYRVOLIehBS RPESTHIE q%lﬂ%@sstem the
the sliding sleeve 119 to nove into its exten
pedde aforhighrae be pecgssed topmahtigentwrs 213.ent arnms 151 acting
agai nst a side wall the housing 112. The button | ock
el ement 150 has a button | ock protrusion 152 which
ddmttegges buiterh 1@ peoddaf om ther didggefi thb tiboimg pmwmaj @hen in an
PRS0 Bot% b gl ROHS B By G Bt B 6 o he
plrim: Bpr#igoid 0 10 2 dompitessad Statd’byacodtal‘celﬁ‘dtwwﬁn thhioeKinj Surface 102b and

ral allel to the |l angi dlnal axis 105 of the

Ve SL% ‘g i !éenlt%g““l‘}ﬁ‘e]oﬁdf aﬁtt‘k"teﬂrPSF‘Pa%ﬂgﬁ thigger button
GE]Z emdﬁlvbtrbrﬂthdlhbﬁsﬁﬂg o2 Whipfidt i G20 Heh AbWHREUP BRAGEY s@ipplied
to the |ongitudipnal axis 105 towards the trigger

Butheo ‘ﬁ‘gﬁ?fott‘ﬁ“a%.‘% ay @p getivagian spifagg 026 (ke Prespredirgerdinto the

}0dinAID) aRe RIGRINE Yii@acl 038 %\/&mp%msrmg %1r96{1%'h otuhgf the housing
button | ock protrusion 152 when the button

dilzniarkis 2giyated popiien ofhgduttemad)2. tholerking S@‘@q‘: IQ%le fstdeceupled
1ot ik dfive m@&@ ]t3|i]eth§1]eb)d!ilﬂgm ﬁl%vcﬁ"lvg' }l%e\nzalsjlqg gﬂ)vg?é’iglﬂze to the

into the exit aperture 1 toIts retracte

pewsiing da)towards thhiexit presiute k2r8 unti¢rehe inflggee obtht tiove §0Rg 130.

can be noved into its activated position by rotating

the trigger button 102 about the pivot 102a in the

dihe sbdingnleofe t Heispneesbiedrappdsiestindal pdsaiopr(es shuven in Fig. 1b)

EOP Pt RS TRt BB Bk S E Bt e o

tl i 2aggfethe boisirgn] 1202he Blidihg sladtei Mati€ dormegtd toof b(ltltorﬁ‘loclt Bement
kln surf ace 102b go Ea ts the end of the driv

1FES &y e

I8 TR AT d%wmelshgmgamﬁwdél%néo dseptended
gmrdruh evHidhdielenti peothidasfrerh th @ d P I B&SRAe U1 aY ehsPhpdHdation

s Sr)essure 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
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



When the sliding sleeve 119 has been noved into its
retracted position (i.e. unlocked position) and the

W eooggeEms2but t on 102 has been rotated into its BCL/GB08M02475
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position, the operation of the device is then as

follows. Initially, the drive spring 130 noves the

drive sleeve 131 and the drive sleeve 131 noves the

drive el enent 132. The drive el enent 132 noves and, by

virtu he fr i on rostatic forces

Befp G P BB uddif g% B TanbA e R e reyrsigd 024

el yrightbbiand prdifisiy 0PgRasGaabérfire 1606 vgat &HtmdR®ver the button
ction of the return sg@ 31126 The return spring 126

ElnsraiaSios' DR qvindhngBbadeh demendig s beines desmiy diam the

thie a&%ﬂut’e PR L. bW}?ethl?tslefngtsrb%vg @P@h;ﬁ%egﬁl—%ov@ﬂn% the ex1t aperture

continues until the return spring 126 bottons out

tl BRIndg its regactpbpgsitiond Inthes Bossit@nethettm@er blb@tnrl@atcarobfsmoved into

S
o bt SRPP B0, kBl e BB 10 PR G bilBy 19, im e
diredtiogeol bb‘d}breﬁm applietiHe thy dres&ntasurfacé di2esThast ihe dhutton lock

stl'at ar .

LU 8 MR IR e M Sl o o
dﬁiﬁaied medtlbxy(ltehﬁhe ddekv(% sﬂﬁhden]gnﬂﬁanta(af]tﬂehhﬁ op@ierdrive Bleeve 131
drive. el.e s, to nmove within the SYI i nge

Bl Vg RR PRETHITG Pt SR bUGIALNG Ga il e Lompressed
dtiecdpaingesip). Dynam c friction between the drive el enent
132 and the syringe body 116 and the hydrostatic

forces acting through the drug (not shown) to be

Hh ThS tITRE L Hedel 1 SNAWBYES mosddf fntF 18 Mirab@d @&@(‘)rﬂ(lteh finlocked
return spring 126 in its conpressed state, so

RO Al dhe) it batia | @nhasnkeca wptatrdeintondts @?matqdl prsition, the

gggmgﬁkygquegggqh SRl etes its travel within the
syringe body 116 and can go no further. At this point,

the contents of the syringe 114 are conpletely

Q'Jélgacﬂgatrhg gqvé‘ %ngng h%)ggsjhee érwe eevep Y% 1t %%iéﬁjer éir\llv% sk eve pfgl moves

tts to rive e
the rdnive) alempmsllBtZi lme drHee:)kanimInel 32arho{fbsaahﬂ,sby1\aﬁae d)ﬂ St‘d(lc figction and

ae osga{‘tl er rchI §Ghg thlrsuénht}gl Wﬂrug (IP,]O% tsﬁ rw%{?gﬁ]g{v% (?_%_yé%]gﬁ-h?cg/al llg and

& const £ on
the rssrtnrgecd'arr&n lﬁbymnst the afzﬂlc&beheerehﬁﬁ @;Bhn@rlms TR2@turn sprmg 126

i nwards fro ositio wn to ition at ch
TRETEREs P o eeRaTE el 31% bBetspe BoB ba pef Grties |28 of the
Kusing 1@ eTRftontiddes witidl 8@ rBMrmbRYiRk 1 26l bstiPGR Sr R s&ﬂx%e body
constriction. Once this hag pens, the drive sleeve

Ll mestysomsrRiksr obsirucHensdpetphowndhametards fts metipw Besgyse Heatic
rRtiBP¥EWeeh Al ¥ifct QerR@N390HEhe Slringe body 116 and the hydrostatic

forces acting through the drug (not shown) to be administrated are not sufficient to 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,
however, sufficient to retain the return spring 126 in its compressed state, so the

hypodermic needle 118 remains extended.



this point, of course, the syringe 114 is rel eased,
because the forces devel oped by the drive spring 130

wa@e@nerekonger being transmtted to the syri ngeCLGB2008/002475
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and the only force acting on the syringe will be the
return force fromthe return spring 126. Thus, the
syringe 114 is nowreturned tq its retracted posi tion
and the injection cycle is cdﬁplete this takes
been

p| ace, . of course, on|y,once the ca S

AR e AR gl B RIS w@e‘ﬂ i 5 YRR by 116 and
tdag &y hbNERhdrS ARedlsepoiwd, tthe @ohemt df2ibe s-{/—hﬁgeCQm raad completely
boss 121 of the cap that fits within the sleeve 119

vifehargrbandaipe forge PEER Y e dstre PPN OHBI3S? Figae i drive element

CQ'TQB S %‘e?mﬁqa[ S&s@k‘idﬂxerﬂ%l@l@@ﬁ&h AR 1904 GhkihS el KR sieBIO131 with
boss 121. The retainer elenment 125 conpri ses

rté@s idrive rﬁﬂeﬂpﬂﬂbtlﬂ@ sticalis a 1BaLriginc knoarseowi)r Bt thegheupeng 112. This
f(lrogml&h)% rﬁ&e&é@égﬁ%&?ﬂEQatgl@%m hﬁ%qn\;\/ﬁg Iﬁjoﬁlntthe OSlthl’l shown to a

protrusi ons orm as the cap 111 is inserted
qmsimiotl IaEWhmhslneryg]ollbﬁgan\peuplt: e droetslet2813 ITivethe drive element 132,

QLnu 12 t ot 123 tightly,so
S8 SRRt AR P bRk n IRk o€ ot elobB e 191
mtstdibeortg@obn ﬂnEHrﬂM’ltléxhem‘llghtallb@mfgaHt&n foreonerdlatied to ehth sther. At

TE Pophe 90198 Y S RN da " 1EOIT e ST AGRIOETd by the

VdrivB sf)rhr% CAPard hé lofpkbeid@ rahsnfitsiOWBe & rmgé il M ant @sKonly force
protrusion 170 |l ocated on the button 102 at its distal

SHNERN dhe BEINGE oXif! kel the getufie fserd frami BR reldm eingelfo- Thus, the

NSAREST 4tiOndW Bt @RES Ul fetdedBd pdfiBorSHd RO @Keycle is complete.
pfotrusion 170 extends in a generally perpendlcular

direction (Wth respect to the |ongitudinal axis 105)

'/Qlﬁ thid Qﬁes_lgﬂic%%f{ c%Ursg e()\Hl g;rc%]tpe d VﬁF Glss BJ&ﬁ rélﬂé\wdtff‘b% n@lend of

axl s e first reusable ass corrprlses t he
fto¢ howingd 18 ohpomdraf ghe i\/hlegmwsalcrgwmhz boothle23dihﬁveentral boss 121

iogfgkggec{&h th]a§f2ts Wi nﬁn % gveSJ %yh nél:rl'tl%gtltﬂfe sqﬁgt?ﬁ E ﬁe%u51ng 112

e trlgger but’t on
aloeTpeipds a]x’é@meﬂ'hlemsmcldﬁ dvh“lépis doedbite tredmeniilly Tﬁ@ Getainer element

lggpd:lg@%rel%esté%] ﬁleilg%ro%)%lﬂ% ];?% 31 ?\ e, dlrr]eec?e% 9f 111theter>zﬁ aperture
SI\2BI TigRe ﬂefkﬁl,entt;hetnﬁs&ﬁﬁ 1066 éefdh? as the b BMrib ﬁ}gmﬁﬁi‘md) éhe housing
1 i dihg.sl eeve 119 he latc ctu O

2% vt g Bob | 1RE BT WoodheD P (e Bogy gty so that the
At bthe prdtrusibieh r18ligh@ly emBedded il@e b3&.12F mldhemgmo&am@ from
assenbly 220 is intended to contain_all of the

dHbbes; hH"r‘b megipideAt Seagrrtiné ¥ Aplkdiatohe dwysing 112, The'Boot 123 i

pulled away from the syringe 114 with the cap 111.

Fig. 2a also shows a syringe lock protrusion 170 located on the button 102 at its distal
end which is proximal to the end which is located nearest to the aperture 128. The
syringe lock protrusion 170 extends in a generally perpendicular direction (with respect
to the longitudinal axis 105) into the injection device 110 towards the longitudinal axis

105.



so that any possible danger or damage caused by an
adventitious m suse or inappropriate disposal of the

wo mjogoeiodn device is reduced. Figs. 3a-3e are PCT/GB2008/002475
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perspective views of the injection systemaccording to

a first enbodi mrent of the present invention. They

illustrate the operation of a reusable injection

system 200 of the present i nbenti on whi ch conprises a

base station 240 and the in [ device 110 a

B8 T isatr S oo RS 10 e bt 80?"3% FHPREBES AheshRysiog 112

HOdhREIdEes | 311hd GHeaRlet: B85S etirve 238naNTh, tRarigger button 102

repl aceabl e assenbly 220. The base station 240

@pfrpicibstien lgckhalsmerdd8i ng 242 having a pl ane surface

243 enabling the base station to sit on a horizontal

surface, such as a table; a support 244 protruding at

a hslsi:cg»hti reavtvgbaé)lf( @sgnblam%w@hmishwht: tﬁ@lor\mggeormon@nts dghogp 111,
axyi I

C[il?e rﬁeé:gl;éusp gcg?ggl? s)tneﬁd re'taugell\‘lI ]t2§h@1§jgﬁr\1ﬁ% lgl%, file ¢ ?1123 the

bemsgm dageed2nhasi dimg‘ sﬂeetve) 1 tYnlier latch neweatbt elngemfl 3t7£n eonnected to

i njection device 110 upport 244 j haped d
st o SElishPTet K Py BE TR 0008 A2 135 O DRassembl
20 @€ ihtedfedd®\WosRinlalOof the 6ARMRAE bRAp tOMpIIRNBAS eheSihRtlidNevice,
240. The caonnection arrangenent between. the .injection

de et anyipass Blsgapgre opdaense Cayseh Ry auervapUtiaye "bwé% ghipappropriate

IS bORe infecBibPUEVideNs Ridbdeed3d. A threaded arm 246
protrudes fromthe base station 240 in a direction

mhlch is generally parallel to the support 244. The
| 248 N18Selpdliv aleweaﬂmgﬁf@&umﬁtm gccémrgefg fmammmem

ba e statlgn 40 and a proximal end (not s omn) whi ch
iof tteqnierentt inention alhep ilbrstrta dhe enlsealinl ot o ruatthetiderion pystem 200

prf]%eﬁ n\tm!?l? %%h%&% tx rs]a%é staT ﬁ2§6g111 thg gc"ﬁ Q\q e 110
AR TS S el a300f

adapt ed to conn rive
tak elesanjbed tabove. devmmeihmﬁwtHwomghn@ndapewﬂu}euﬂﬁesdm reusable

t he S d 0 the ng ofthe injection
&&vF‘b“%?f“@ﬂgﬁthwa%EFES?u gegice 110|ig pleced
onto the base station 240 and supported by the support
4. In thi rrangenent, the a e th
¢ daseiven A GHBBRT Fobei e T nor L RO gt S a2 enabling

tiiebRObthN Wisitve ahoaedtal dZaceWihclh hx@@blea buppod i protruding at
sleeve 132. The arm 246 is able to reset the i njection
deviskeanglo (54 oth el dcthaarreeg ot Qie 2P depees) Jrpm A gRisdvhich is

%eieﬁdlwarrtew Pl urE@ro4Bosfie Qlitch R8s NRtRrs 481E QUGN WitiBed on

rel easabl e threaded fi xture causing the entire drive
ang effdo rentrel geseing afghe mgectprs deMiceeh@. The support 244 is shaped and

adapted to support the injection device 110 when the injection device 110 is connected to

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
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



168 of the housing 112. As the drive sleeve 132 noves
towards the distal end 168 of housing 112,

wevpnEssi bl e wi ngs 134 on opposi ng sides of tPET/GBRONS/002475
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el ement 132 connect with flange-Ilike elenments (not

shown) contained within the hollow drive sl eeve 132,
thereby returning the drive ?%enent 132, drive sl eeve

131 and the drive spring 130 to their initia

SIS ESThel b, 0SB BPY LRE I B s
Q00 As RoFdIEEd bpribd Euppb g4 ( Netthis heandenent, tthe alr engages with a

sl eev 31, thereby | ocking the driv | eeve 132 t o
FHEBTF JBr iR e Joes P W ey B BBGH LR EeoG 132 and
thed RS 88 8Ate 1E¥ENE2.ONhe Arhe246NE @5 @freddt MedfifecticidedicBa 10 from
replaced with_any other neans such as a | ead scr

. \ ew,
itaeRtuaiedl sipiertp R UnagHiated ptalely rofiweiniedarce 19h thedpetqptrough the

1520 BRPRRY FRERL calﬁmg'iheaen'ﬁ?eséiﬂi\ie%ﬂéevé PSR H5Moahe distal end
button return spring 103 nounted on the distal end

468 Phde OShg df2.t He the drggericdyat!Bdmoyeptownrisghe distal prchi68 of
force s, i i ect] [ ' n | :
8§§sglg%él§2c,u{bg?pr%8%%hélliq%g 1".’{'.21 &h 'Ohlg(fsglg §6& 1{5%/ thgf drtlveeelement 132

ongi t udi XIS h
icoprect woln flaegetlde cawatsdsott shewhpesitanged Mithin Dgrliolgw drive sleeve

tion of the tri r b .10 t he pressure
A A R
baithe R AnidAins@udtdtbdtate. ik thigtstaan) E0Blenatiaigs (haottsbowii)on the drive
activated position, the button return spring,103 is
Sl L2TErmeasM Y] SEBSPRGRERLIIES MSLLIRG) 97497 e gve 131,

GHidrats 16dKind e A siadie Y2 sleesd kkmantidri ve el enent
132 are reset, the trigger button 102 is allowed to

rotate when the proximal end of drive sleeve 131
RPRSAERadVeChReichdBs Bf Hel prede@n inV@kfon, SR thRAled hen BYE tcBMId be

return spring 103 returns the trigger button 102 to
ir¢pdacde adthiapn pPder persis s¥chrps afepdispie Werack andspipiegcand pelicys

| ocked agai nst the |l ocking protrusion 102b. Fig. 3a is

a perspective view of the injection system 200 of the

Jihe segger ibntent (2oziso bdcbmes astiuatdeon reflienhoregtelydma butign return

i.ts placenent .on e,.has [ The. .
b o 5B P PR RSO FRr gl Fiag® yon 102, i
Adsilent fomed injie e tdirectiooparidt isqgenertlhe perppidavkald the deprmthing! axis

f the i.nject.i deyi 110 i f :
310t PP SERE e 6 A1 R Rt g v
d)fﬁls(dt)rﬁ €02, 1\_0heatr e m&ﬁi&\tf ds apzli-}i;- 'gﬂ_ ta thcle lpEea:girte s?ﬁﬂ:te hr'ﬂ‘ﬁ))lZ% o2 1k trigger
(0] e l1njection Sys I.S aceda onto. e Se
Bpuen 57 b b AR AD¢ "oRies dtippis- s PRy fgcbution rewm

SPiiteLT0344 8ompressed and biases against the housing 112.

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

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



is swtched on, the reset occurs as explai ned above.
Fig. 3b is a perspective view of the injection system

wQe®9nt76ehe present invention when a new repl ap€HGB2008/002475
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assenbly 220 of the injection device 110 is about to
be inserted into the housing 112 of the reusable
assenbly 210 of the injection device 110. Fig. 3c is a
per spective view of the |njeé%|on system 200 of the

PSR ER o PP 0 AR kb PrEste PR e bl
nepbageabt&ioagsandl w a%@@:s.{it@@d be enthhNgEMi@ doritithPated Parts of the
housi ng 112 of the reusable assenbl 210 _of the

impaenidsricei bl #e rameyed Flhgn assusaéleéssfsabb/p%'@tqf\ﬂée {pjestiprptystem
Lhg id Vayc%%hmhéyaéé Qi CR00hd hinPHRS G Hord Y EWhER the Wivithh 245
t he ole Injection device 110 renoved fromthe base

st awitcbed onjthe By occBes dssxplaiped ahpret i ve vi ew of the

i njection device of the present invention when the cap
111 is renoved fromthe injection device 110, so that
eﬂig.i3bjisaa:pérmct'r‘aarwie\aloét}pIinajeceionAyScan @ﬂ@jo@hbpubisme mtveotion when a

SR erPHET L oD aneLaednenln e | O ShiidS R PE<Ro e

dobLeO NI cffumteu@aleafsseﬁﬁas}ezmldﬁg]etlhjectamtdeaken I@fter an
i njection operation. The electric power to drive the
notor is provided by a rechargeable el ement. The base

FHABE A pePspd&td Vidv 6068 af&amt HRtehERITURAIERNEh EIDA with the
in the_ injection device. % 4 is a perspective view
F

afholgninigrtient feigey bl Oeplaced ranioa )baﬁfp%i“é?t“e%ﬂ"ol Hjee die vy replaceable
dexinbh 20b0as a%th@@ ,r&@th% REusHRCAND rendetapR At scBiblf 719 of the
present invention. Wen the injection device 110a’s
copriwndedice bld he base station 240a and the switch 245
is operated, recharging of the electrically operated
i njection device 110 occurs. Figs. 5a and 5b are
gy 3-is b erspeating vafw ohibe iimjfation isprerd @00 o€ thel@escof inFergion with
b (34 co, electric

s 3o el ST 1T GOMERER B2 RS, e
el ectric notor. The nntor 2 16 is conflgured to drive

ne _dr.ive el enent t hr eaded dr.
T oY Sa P TR B R 08 BPehahine PSRyt Shen the
caR1 Bl i8 SenfovieB fieatiae irgd eioe ﬂévnc(en](l(), sshbava) injédioh Rhstak@place.
the drive el enent 132 noves towards the proxi mal end
of the housing 167 and thereby noves the syringe 114

120 sdcbhd Ehbéiimiit SFGhd Qffection 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
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
110a is connected to the base station 240a and the switch 245 is operated, recharging of

the electrically operated injection device 110 occurs.



operation. Reset of the injection device 110a can be
achi eved by controlling the notor 216 to rotate the

wao booemesell dri ve shaft 216a in an opposite di r eB€T/GB2G08/002475
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return the drive elenment 132 and drive sleeve 131 to

its initial unactuated state (as outline above in

respect of the first enbodi This may be

controlled by a nDtor contro unlt 217. For instance,

ey onenf ap sl gy 48 shecin et Yoq b PO arve
&Ieﬁteh()fBQZié@&)pldch\ﬁltmm clectdoniotop2 1 6iniata (Rkeddddsdrbleghatt P B of the
and controls the tar 2 to rotate the thread .
alFFG TGHAR (s o Hogh [FoE% e v & AR, e fop by routing
Gthfe@deddHve sBAf2 BN fHRMHRIIeW dtiNe e e RCI3ROMhi& cdnbihs a threaded
el ectric current passing through the notor 216 and

elsgrcat Gk shavngr e His pay-dhe gHvuFlF@ert B raeves ievards the proximal

%n@fotf ti?ré-%usJQQ6ﬁ%9rthgr%§y SovRO RS %gt r@é P4 ﬁpmﬁggﬁhhﬁctlon
battery 2 18a or alternatively another type of
puhdergeabl e unit, for exanple a rechargeabl e

capacitor. In the second enbodi nent of the present
invention, the trigger button 102 acts as a switch

®Resmet thednjtaiohllevico ht0aghn boadhied by @nnmlltrigehet mbgeio6 to rotate

Pt faciiivs SpftEdel AL Sty D PR b Fab M n ReRlrifch 152 and

ande eieéwee i3 It foeitsSyiftian gRacthibéedtstatd (s dutlir@naboind ectelsp:m of the first

6a-6e .are e ve views of the ecti
g?dsm%o ISRy wwg( ﬁ?ﬂ %aemgté)eawaméﬁwaalﬁim matﬂnﬁﬁh%ftef the
raf@serﬂﬁe dyemedt 1 PR ful dit@hRRY ahd HRihjB&IdnNieORE i OOk i@%\ﬂc@ 8n the
of Fi , the notor-actuated electric injectio

hespi sion Pefie. thsomaler soniiob Vel Pk s ek oatrely the motor 216 to

PRAB A tﬁﬁgadéﬂr%tshﬁﬂz%\’h G oﬂﬂ&lte aﬂgct&)n CriARRECEdn@Bl unit 217

bet ween the base station 240a and the injection device

Earoaevesse cbafdiregiioadoff he clastisasujreny passmer hetwah glesaplogor 216 and
BREISN1e tfx T}’éfﬂ d?rla&%ro'fﬁqe%% A @'69”ent s 214 of the

rec ar geab Tement 218 are | ocat at the distal end

of the hou5|ng 112. Two contact el enents 247 of the

SHERAAF %, B Rk A0 EEORRE L AR By s oo

t@hm@ﬂﬁﬁﬁmnoﬂndemnmeak&ﬁagmmknaphmmge t he rechargeable

el enent 218 of the injection device HOa, as shown in

Fig. 6d. The notor control unit 217 detects the

apme SabhdBmMbBIdiRbitr &Mihe tpﬁrsékughvddﬁen coattdagder dueHENDS acts as a

247 and controls the notor 26 rotat t he threaded

awt%ugwgqti: to the control unit 217. Once the trlgger utton 102 1s activated, the

power to the motor 216 is turned on so that the drive element 132 is actuated and drives

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
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.



2 16a to reset the drive elenent 132, drive sleeve 131
and trigger button 102. Fig. 7 is a schematic bl ock

walr@gnzmsenf t he system of Figs. 6a-6e. The chaP@QEGB2608/002475
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in the base station 240a recharges the rechargeabl e

unit 2 18 of the electric injection device 110a after

the injection device 11(a is glaced on the base

station 240a and the switch 5 is switched on. The

recha eable unit 218 he inj ectlon devi ce 110a

pb¥RF S GOt em RS @g‘f Ao PE AR EaRTIG SleBeR R 215 docasd at the
exdtangd toin e—]e%klngelzlmva NelcH8eth BRs PADXE tﬁalchﬁ-g;& 248 or e base
the housing 112 for fulfilling an injection

caiep 8r108cn>rptsld? £ charging énterdice beteenithe baggetatien 260 andrihe injection
fdeQME 1904 B Reitd fhgjr%ﬁ}gggblggl\éhgﬁt ji:kocﬂ tf)é ?‘Qgctt Bﬁ dev1ce 110a, as

charger 248 and operate the notor
dhpwe isFige¢d The motgir ¢Qmerolelllretrr%1ﬁtde1@@ thmbpﬂucatgagleqf obutnttohrOUgh

%ﬂ%c&n(l)ac'i Ig hqrentl’sl %9t ﬁgtcgﬂmq% ﬁ]e mot;)rrh?l 6bt% Sta ft %% t?rgac%agiodrive shaft

a can e power ed by el ns el'ec
Pd b4 erices tHealride Bl\tmenthlé2mﬂ\@rsleleve IEh anbmesbmtomd|02240
which is configured to reset the nechani cal actuator
according to the first enbodi nent of the present

img €Mk la Gbhendafid bivkck ﬁua@EHrryottthe syslvaf geFig48-6k MR haR@E 48 in the
tati on 240a accordi 0 the second enbodi nent of the

Ssnion #RPadesharees 6]!;]"0 ffﬁbﬂéeapweum'e%}ﬁa%@atﬂl@trwnweczoqgevwe

off1 04 ffeer it iRfetdiditedRY 11 ¢6 14 pRBed FHHS bask ¥ialREPY40diaNd tHR switch 245
base station 240, 240a to reset the injection device

13 pvitchedan alg rechipresebingnit AES ofi the ticston daviGsall8a ppuers ghe motor

of 6t ﬁlolv@hﬁq-rivg réleq{%\ﬂ £0 Rl ttlfe"syﬁ}{?er Vi 4 tgb\@lqshﬁ)enprommal end
operation while reusing a reusabl é tT ul ['iver

d$d @frieyhopgiog 1théortfelfifjers aofinjeetiving The r@gntrCH emralnro@h’t isgbnfigured
g!()) agtgé%kreréngn 8% ifito JH@W e%l?l{) Beiz c?glg g:ﬁ rrglﬁ r%l\"n/ée (tﬁ aY%er b4§£nd operate
Beemoe 8 £f {orestt dizalroepleced y31b9rlvwg.leroéntéﬁzmm mggmdbutton 102 to
qu" na&u&eg of detail can be nade within the scope
HEAVeRf con. Caims 1. An i njection system
conprising: an injection device |nclud|ng a syringe

r|S|n I ig cont ai ner I scharge .nozz|
o e Ahapeirh fh PR DB rE B o gt e or Bincfes o
rieivalhee mb&lr ViIB @Re BadedtdtRGt BIW which is configured to reset the mechanical
actuator according to the first embodiment of the present invention, and/or supply the
charger 248 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.

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.

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.



position in which the syringe is wholly contained in
t he housing and an extended position in which at |east

w@aow/ozifezdi schar ge nozzl e extends out of the hepCEGB08M02475
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drive; an actuator mechani 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 sytinge to its extended

sition and expelled fluid fromthe fluid container;
gﬂﬂﬂg trigger nmechani smwhich is operable to rel ease
the actuator nmechanismto nove the syringe to its
ext ended position and expel fluid fromthe fluid
dont aPAACCUOAGYHCHSYBPIEY R | on adapted to connect to
the i py pedclionNddfeiicGuanyl reset the actuator mechanism
fromits actuated state to its unactuated state so
t hat f us Hineege exepiisiniganlod certizinesend adsehaigectvaricsm can
t ake pl RN S I
R e
copmmnem which fte ange it whelkt emdaindieinsihe ihogengadd ex petended

uid.from ction stem acc n
ol Hrics IRt et abPhetss ey SHEEh SRS ehg
recharge&bke el ement connected to the notor to pomer

it. 4. The injection systen1 ccording to.claim
wher ei it }‘Féuaﬁ%dﬂedﬁh@lg%wgmgcg Pltthecgrﬁ%rhaé’% an unactuated state in

CapfkhliOdoes ot Jnith Edlel MA 9 )aStuRI AGEOMAVKIEh ttha@ h@édon the
3, wherein the rechargeabl e el ement conpri ses

r et W ARIVEd Hist Y ERSE te its PRigNdsdi RSP B AN SPEBsA %ucé geo the fluid
t ocan@NEgof claims 3 to 5 wherein the base station
conprises a recharging unit adapted to recharge the

r echar ge#ifiger acdwpinm wheh it prerdbly wcieleass e @Fteeioy mechanism to

C°H1'8€é7{h@q It"%fewﬁm ns%eé%@s‘it‘.o‘?]rlr\;\]ﬂ%xpemﬁld ﬁgﬁ&ﬂf@m SVdheMand

any one erein _
| n J ect ibawe sﬂfewmwéaptsd toemecttdd tlneomudtreorbds\ecss@rait et thet fmguator

ML | \A}:]halniémc rcwn rlt%' t%gtea Qaf CF toui(s ng&%%tg t\ét% O[{]zﬁ fﬁ)x%*?er alctggltion of

acte e actu
nemhammmnrtmdmnmmchhemsyhpmge to its extended
position.

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.

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

comprises a rechargeable battery.



8. The injection systemaccording to claim1, wherein
t he actuator nmechani sm conpri ses a bi asing el enent

wanbkioes2ieal t he unactuated state of the actuat orPCT/GB2008/002475
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mechanismis in a first unextended position and which
in the actuated state of the actuator nmechanismis in
a second extended position. 27 The injection system
according to claim8, wherein'the base station

o T nd B HET g ‘SN ERCREO T D BLRE Tt o PO 40 Gk PRRBHE base

B&Sioh icOMpflifs latrSchd e @idaldpreasé tdchitge IHR. redHaepehbl @ trieANwhen
system. according to c]aim9, wherein the engagi ng
RiHAMAG dsCanpertedig terbasthdatiinasi ng el ement from
the second position to the first position to reset it.
11. The injection systemaccording to claim10, o
wher eiThe imectongagitm gl mex: ivanof slaims Ako 4r wherglp mdgn ths injection
RIEFL cdnBledt tOQHél%ésrégsta%loﬁ,%Q'inot&rzis _ccﬂl?oll'e@h@ tdthfMhe drive to a
system according to clarm1l, erein the arm connects
tpositibe inowiaish ngaebeatett upph &y alre apetar preehdnism twembnsubé siginge to
%§EX£Q&KHQ£ES$i°n system of claim 12, wherein the arm
conprlseé)a SCrew thread which is engageable with the
drive of the injection device and the base station
furth conprises a notoy. connected to the armto .
Fot at "¢ HR°HIHh SAE™Y BRI G0 MUERIR Py mechanism
fcomptisd@ Atisimprel@néht MWdINiA thdighabiubee sta@ f tROSdtldt@mécRanism is
which it can be acted upaon by, the actuator nmechanism_ .
1 2 Figtf aneended ppsiten and Whigh e pduichddr of BY5 agiatos Rgehanism
i1 # LRBRkEndd politieni Nj ection system according to any
one of the preceding clains, wherein the base station
Is powered by mains electricity. 15. The injection
whor ol Th phse ap AR KNG Rt B LD oL ) Bppriscs an
TFheaging wethaonmsadepiedniaermly dirpgta e drmpingfelerhant pe easetdi frgm its
SRR S &) 1 SchaUgglilion device is reusable. 17,
€ I nj'ectiron systemaccording to claim 16, wherein
the syringe is replaceable. 18. The injection system

?&gor thQ qnjtegio%nsX/st%r%eac%grdilzn%etopcrlz%(r:ne ,I W er(e:inaéhreme’nga\{g?neé‘ fethanism
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.

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
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.



base station is further adapted to reset the trigger
mechani sm so that the actuator nmechanismin its

wap@ghemeed state is prevented by the trigger PEDEBR008(0V2475
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fromallowng the syringe to nove to its extended

position. 19. The injection systemaccording to claim

18, wherein the trigger nechani sm and actuator

nmechani sm are arranged in théginjection devi ce so that

the trigger nechanismis reset when the actuator

mechanismis reset. 20. The injection system according

t1a. ¢l gihmidi&tioWh§sieh Acddi@ing B SHLIRDHLIARY hre€edi@NMUiinS SFhdein the

bi asi ng conponent adapted to reset the trigger

rhescha#tiosns Ritveancd byemaips ¢lg¢tB¢itYhechani smis reset. 21.

The injection systemaccording to any one of the

precedi ng clains, wherein the injection device

dénpr iThesnjectioatsyaerh iaorréihg emty andaybtiesdprecedbigadaimisewherein the
@ n %nﬁ§OQ%$é g¥g§%ded position to its retracted

pO%I%IOﬂ ATEFIU I Rds been expelled fromthe

syringe. 22. The injection systemof claim2l, wherein

the injection device further conprises a decouplin .
HBohahE iciiir Sl AOHbTE D ARG Ohabs, E0r o g M aferein the
ahjectineRRt RdedsalB) each ot her by the decoupling
mechani sm after fluid has been expelled so that the
syringecan be noved fromits extended position to its

ret r aqhechjResh k<R B¥oldi tb 8lalR G5 | OLr&h BRBDEngedSrepbeable.
injection device, conprising: a syringe conprising a
fluid container and a di scharge nozzl e; a housing

34apt Qdle t Qe B ShaEm LGNS LHE MRl dHind SreBRMALISmS, wherein th
bgt ween a'ﬂ(r: etzlt ragt e g%éﬁﬁt oonngﬁn whi ch ﬁe. sr%ri ng)esz’ vivseremt ©
Whael bytigom &irthed ailaptedhey hosetsthagtriged macharisensiedhat the actuator

ROSIti.on. | ich at e I I .
BRRLAAEN e bR PP SRR Ho v
nmecdyaingsm rworne it extertded phetiadr i ve havi ng an unact uat ed
state in which it does not act on the drive and an
actuated state in which it has acted on the drive and

MoV ed Thb énj&ytioh RgRerh @cdoirding X dmee OB, paktdin i tBiggkr mechanism and
expelled fluid fromthe fl ui.d cogtainer' aEd . .
actuator mechanism are arranged in the injection device so that the trigger mechanism is

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.

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 expelled from the syringe.

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



a trigger mechani smwhich is operable to release the
actuator nmechanismto nove the syringe to its extended

w@eompon2em and expel fluid fromthe fluid cont aPCEGB2008/002475

10

15

20

25

30

wherein the housing is adapted to connect with a base
station and the actuator nmechanismis adapted to be

reset by the base station fr%nits actuated state to

its unactuated state so that ‘further actuation of the

act yat or hani sm can .t ake. pl ace. 24. base station
adap ee’HO‘fegjre %8’Hn'éscf’“f'b£firﬂé’sﬁt'ﬁ dRt'SoffEe £8SIIN &Y difnrgrpction
afgngneset the actuator nmechanismfromits actuated

state to its unactuated state so that further

actuation of the actuator mechani sm can take place 25.

An i njA%q;éjie&;bns(ﬁésﬁc@%,s,gp%?nti ally as hereinbefore

described with reference 1o the acconpanyi ng draw ngs.

26. AR symjscempisiogey fluid coutbivermandiaalijchargs noreleei nbef or e
Gesc]MMEESHL Mg 1 TEOSE .3 SSRATBN 9, 5 W
wesiten breavhiitt ther afipge nc evhblly tchetamed omplaen y1oumsingd agdvam gstended
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
container; and

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

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

actuation of the actuator mechanism can take place

25.  An injection system substantially as hereinbefore described with reference to the

accompanying drawings.

26.  An injection device substantially as hereinbefore described with reference to the

accompanying drawings.

27. A base station substantially as hereinbefore described with reference to the

accompanying drawings.



