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I NJECTI ON DEVI CE BACKGROUNDTECHNCOLOGY The present
invention relates to an injection device of the type
woOheds/meoei ves a syringe, extends it, di schargeeTidB005/002108
contents and then retracts it automatically. Devices
of this general description are shown in WO 95/35126
and EP-A-O 516 473 and tend ¢ ‘enpl oy a drive spring
and sone formof relea rel eases the
syringe fromthe infldiﬁ@g§@aﬁgﬂgggﬁﬂée spring once
its contents are supposed to have been discharged, to
allow it to be retracted by a return spring. Oten,
BACKGROEND DTRCIEVOLEGYre required to work with gl ass
pre-filled syringes that were originally designed for
manual use. Such gl ass syringes have a flange at their

Tha$Reset RiveRYbnareliey tot & Hjbqliohh@veod dMgR. typd ehat receives a syringe,
substantial force produced by the drive sprin

extopds ibdlischangpeitppentens a1d thee r@sﬁctsngedtommlgal%g@&cre%of this general
desic%ntslgﬁ:“ Eaff:h&o%v?x 151'\%’&955@5 % APCep eA B4} 65413 %gl dtegﬂri] 30 %Hx%loy a drive

anges are not precisSion noul

s@ﬁ[gszﬁﬁl%ﬁtd fyrih @‘f@eléatwmmhatﬁﬁﬁtthﬁtlralgaﬂcs ey synings froﬂrthy: influence of
are_not sufficiently flat or co srsteg% be us

the drise; SPraGHLS its GRRERIE AR SHPORSY tor e ghqrgg—xg d9 allow it to be
%‘f%cféﬁbérrbereﬁﬂ%grg the drive spring is transferred to
e

sing a turn spring. In practice, these
flanges have been seen to fail mhen the drive spring

neihiitaotan Sevisrs a6t SBHCLR BRE: Wy ialge pro-biie SFingd? that were
oﬁkﬁ\ﬁﬂ? dedigheBGbf A fise. AR glagi @%ﬂ%@s H@éea AR a8 BRI BaBe to allow

break” off fromthe syringe, resulting in the syringe,
abmctytotwnpnt@e pmwl Ted sﬁb&tﬁntrrahﬁ)r«rer produesid bynheidjvespriag is applied to

ﬂ%gé:st%g 06 g}?ysyn&g% V@ﬂ%goﬁ??eles ran tgle‘re %%{}%ezhe uts?lg anﬁ Eﬁ&u}tp%rmg, via the

flafigd. Ahe ﬁla@‘@@é’a&rmté&%ldtﬁﬁfouﬁleb @y, coﬁsefquéﬂtly bemklew manufacturmg
syringe is left dangling fromthe user’ s body. This
t@PféarqSyTh@h@é meh §Uf@§@&t}3§ dlat pecepststentdo | éf“tse‘%f’st B Sﬁlsfacmfy support

n%a%( ?& thé's &Hgget ﬁel : bbg)géaﬁqqﬁg Tl & ﬁﬁ%%}\gl %?ﬁl}g is transferred to the

angling f e user 1Is a
heiditoand deawn ggrifgad t heir correct dose of drug. Such a
syringe failure is also, of course, . unpleasant for any
user, particularly those that are squeam sh. SUMVARY OF

I Bll:aciié\é\,/ TN @?}hges have been seen to fail when the. drive spring is employed and the
force produced by the drive spring is applied, via the piston of the syringe, to the flange. In
particular, these flanges have been seen to break off from the syringe, resulting in the
syringe body being propelled from the front of the injection device, and the whole needle
being inserted into the user’s body. Consequently, when the injection device is taken away
from the user’s body, a full, broken syringe is left dangling from the user’s body. This is
clearly dangerous because the user is left with a broken syringe, and’ consequently broken
glass, dangling from their body. The user is also left without having had their correct dose
of drug. Such a syringe failure is also, of course, unpleasant for any user, particularly those

that are squeamish.
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The injection devices of the present invention are

designed to deal with these problens. An injection
wdevisgessaccording to the present invention CoOmMpCTABR005802108

housi ng adapted to receive a syringe having a

relatively wide reservoir portjon and a relatively

narrow di scharge nozzle, so tHat the syringe is

b trgcted position in which the
Sﬂﬁ@ﬁéﬁgﬁtﬁﬁfﬁm i ned within the housing and
an extended position in which the discharge nozzle
extends fromthe housing through an exit aperture; a
The injectionaleviges of thp presemianesption gee desigagd tmdeal withfthesgproblems.
its retracted position to its extended position and
di scharge its contents through the discharge nozzl e;
AaridjeatiGy ddvikgeaceadingad thopresait intiefigon bempnigesnge as it
i s advanced and restraining its adyancenment beyond its, .
ext eAdVYSES Sapteh o FRESHE] % SYTHEChAVINg 2 Telafiygly Wilg reservoir portion
: rk: e ese
o e TR s MO0, TR Pet SRCEY AT botwen 2
retegted rpmeitida ianwhiokh ehd dsehdrge weesle tih eosymed yattamdhd heusing and an

housing.. The syringe catrier conpri.se an .annul ar .
cxighded Dsiinip vHieh T isrhpregnal artep from e hgupiag fhrough an exit
apdi@fle;an outer dianmeter of the reservoir portion of the

syringe. The annular collet may be adapted to support )
t he gydrivagbatbastswepon theesyrimge rto @idvagserit iftom ats detraated position to its

di . l.e., The. | | b L
Sehiotionad aSuusCif Plefs apPhatfhe oy fopdcha
conpal @ﬁnge sheah fof Qarr§iby! iengirin@e t3€it e SRIVAdell and restraining its

portion of the syringe, having a first internal
adyonsernett bavend ifst exteedngt Rosibel Whereefhengyingg earfipy 4t adapted to

i [ - di t i-GA | er

sfiie o e EEOREn U S5 G0ic BORTR' B diibhabe BAG L

of the sheath is adapted to support the syringe

etween the reservair portion and the discharge )
The syimge cHier SREAPVIAR N Bieréoeibetwasp the ystiee iaﬁg thafpusing.
syringe close to its first end with the syringe

carrier, any force applied to the housing by the drive
Thprsynged sartien sl eyongutise aant frewler usillet) heviag taneinférnalt dismeter that is

of ..t syringe... No . for is transferred via an ange
spteiiBad i PREE didpfhece G Ge ety ot DeTion 60, St ThE fular collet
nfaS’L{fédadagteGetoSsIdb@&@ Qhe kPdiod PawbbRREE rRbrvbliepditibh RHE the discharge

and to be | ess prone to failure. Inparticular, tests
npzale The ennwarr qolletimay be asplifanphlar apldgst | oads have been

applied to the

The syringe carrier may further comprise a sheath for surrounding the reservoir portion of
the syringe, having a first internal diameter along its length, and further having a first end
with a second internal diameter which is smaller than the first internal diameter so that the
first end of the sheath is adapted to support the syringe between the reservoir portion and

the discharge nozzle. The sheath may be split.

By supporting the syringe close to its first end with the syringe carrier, any force applied to
the housing by the drive spring is transferred to the housing via the first end of the syringe.
No force is transferred via any flange of the syringe. The first end of the syringe has been

found to be stronger than the flange of the syringe, and to be less prone to failure. In
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piston of a filled syringe, hi tests where the syringe

was supported in a rubber buffer under the flange, a
woress/10§501. 6 kg dropped from 50mm woul d al nost pair@B2e05/002108

result in a broken syringe. In tests where the syringe

was supported on a conical col|et under the end of the

syringe nearest to the discharge nozzle, the syrlnges

woul d al nost al ways w t hst and sane

PRIy BEAICr QiAvo BN CaBih Gt o BB naHE: Lyt dgse Rden applied to the
RHRPOf 4 BlleLE 1 th Oiit6@L whetd Bt sty wid\Qppoitedin at ﬁ%ber buffer under

syringe nearest to the discharge nozzle nultl
therflanges a wease of é(ﬁukg dobpped fifoai Homm WByldﬁlmpsimiuI’aY\?greBhlé in a broken

r|n e t ringe carrier Iose t.0
S lﬁ tel\.ls\% Wi %‘lhg%y g q;saﬁulppoqtci o Plcowgfll (bo leI um%er the end of the
s?ﬁ@ékehéa?&t fd qm dibehaesin®iz1d, Be danges vRLdUiifodt talwhysl withstand the
not be able to fit through 't he part of the syringe
seme mhass baimgedroppesl fiomethypmed Genenvly evhemthepsysinegiwag sipported on a
th
PREAY N Hitch TRy okt IFisB¥ BHEE SF L ARer RS AE, e impacts
v adqaled forgyihirges are prOV|ded MAth a boot which
covers the discharge nozzle. The boot is generally of
| arger diameter than the body of the syringe. By
GMidrESe ¢8Rs Bistiepd §F HRGyringe d

|H$¥fqﬁﬁg§hea mge§ﬂﬁ53?s ha ng to remove i eeEdot YHREE coes
fhit,dwtith @os be ipngpelled ifiiosn tle adi/ahthagbaiw HWeeamade will nosba able to fit

equi rement that the disch noz f th Syringe
thrglgh 1€ Tt ThecvFigEe SETIPERDI e BIET P TTEe t ho
i njection device is used. The injection device my
further conprise nmeans for biasing the syringe from

Byt proyidiem dethepbsthai isnsplie, thessyriees aen di ipsefed intp shedsyginge carrier
t@vﬁ&lﬁ&t@ fp?xL 8{; %I’%‘ﬁ%@ érgt}elxa &a r},ﬁag}gﬁ{subl a%)lrvl’i]cge(c)l vrs}%h 2 boot which covers

the@idchat @ nd¥eR! ThE be@dk BehierhileoSlaARe HIameTét&hﬁYEﬂlBS)oﬂQ lof the syringe.
bearing may conprise a portion having an extern

Byi prowidine amplétrshrathgihe SVERES Aathbe eedsd Wit ke %hlﬁ%tﬁe%vghout having to
?r&o%%e %85 fr&ﬂ tﬁé S g %1'3 t”%gdxglﬁ‘g %ﬁ S b%bédé@tn]elg ?k}%(ﬁ]%{%%nt that the

nmeans bearin arge nozzle
déschangg eaozzie bf die syeipgé werhdies sedbepfor ae lang anpasibRubdfareghe injection
and the support may further conprise a corresponding
WGRPSn‘@seéurf ace, wherein the ranped surface is adapted
to communicate with the | ocking surface so as to |ock
the syringe carrier relative to the
The injection device may further comprise means for biasing the syringe from its extended

position to its retracted position and a support for carrying the means for biasing the
syringe. The syringe carrier may further comprise means for bearing against the support.
The means for bearing may comprise a portion having an external diameter which is
greater than the external diameter of any portion of the syringe carrier situated between the

means for bearing and the discharge nozzle.

The syringe carrier may further comprise a ramped surface, and the support may further
comprise a corresponding locking surface,” wherein the ramped surface is adapted to
communicate with the locking surface so as to lock the syringe carrier relative to the

support.
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support.- A - The injection device may further

conprise a drive elenent and the syringe carrier nmay
wouodashessoconpri se an annul ar portion which i s adaj@B05/002108

to act as part of a release nmechani smand couple with

the drive element in order to gdisconnect the drive

el ement fromthe drive and allTow the return spring to

R4 ! A i SESSTTS ROk S B e
fudiRr ESMFH§6 SDauldr PRATSPRIIBSE AdpRl BcVEYpAt o£X AlRs€ mechanism

W th reference to the acconpanyi ng draw ngs, in which: )
am genple withHbodrise eleowst geendenivadisganagetdhe &m glearent fam the drive
Vi C ccordin h e t invention: Ei: e.

a3 MR gk fo BRFe RE S il (A AR BT ol remacted
pbsitibn.gure 1. Figure 3 shows a perspective view of a

syringe carrier for use in the present invention from

a first direction; Figure 4 shows a perspective view

of the syringe carrier of figure 3 froma second

di recti on. DETAI LED DESCRI PTION Figures 1 and 2 show
BRIEFDESCRIRTION OF THE,DRAWINGSn i nj ecti on devi ce

housi ng 112. The end of the housing 112 has an exit

aperture 128, through which the end of a sleeve 119
THENNSERIAE willNBoWO WS Bcrhibed IR Df Ae kb O fth Creference to the
syringe 114 of conventional type, “including a syringe
atnoghpantiBgdedwinghgn svhidhser voi r and term nating at one

end in a hypoderm c needle 118 and at the other in a

flange 120. The syringe body 116 is of substantially

FRRRs t agHotisadRi®k-sadtngl Wiy benat injeefioh fRvice SREyMidg to the present
cand is of significantly smaller dianeter close to the

inveatie: apfle syringe which terninates in the hypodernic

needl e. A drive elenent 134 acts through the bung of

the syringe to discharge the contents of the syringe

Filgle 2 Blicowgdn édiergadpatt of the 8njectidn devitiei shewelie figade 1134
constrains a drug 124 to be adm nistered within the

Figure 3 shows a perspective view of a syringe carrier for use in the present invention from

a first direction;

Figure 4 shows a perspective view of the syringe carrier of figure 3 from a second

direction.

DETAILED DESCRIPTION

Figures 1 and 2 show an injection device 110, having an injection device housing 112. The
end of the housing 112 has an exit aperture 128, through which the end of a sleeve 119 can

emerge.

The housing 112 contains a hypodermic syringe 114 of conventional type, including a
syringe body 116 defining a reservoir and terminating at one end in a hypodermic needle

118 and at the other in a flange 120. The syringe body 116 is of substantially constant



10

15

20

25

30

reservoir defined by syringe body 116. Wil st the
syringe illustrated is of hypodermc type, this need

woaabtosnesessarily be so. Transcutaneous or bal | PETIGB2005/002108

dermal and subcut aneous syringes may al so be used with
the injection device of the prgsent invention. As
illustrated, the syringe is hotused within a syringe

g aton G dengto 3hibedSaryie o ris pEriRGEoR R Tuafar digmeter close to
tIRNEhdLSA thattysiled Ihich fRMUmes @l BERyBsdermienéddIStA @iFle element 134

151 of the syringe carrier supports the end of the
agly thayeh thedungaeidbe sydngehie digghatrer the conlsaisl of thesyinge P4 through

t he fth Iyl Lrj.e ' e
o 55 A0 B D B8 GGH £l PGS vt e
rd3eRjoirclcliaed bil SyrigRbodsi1d 81 Whitst the aytagerilagiened 8T pgpddermic type,
.of locking apertures on_a return spring_support 160 s

thip geeqd ot Apeessgdlychl BPe T EapsentangoNs tornbAstico fsmal emdosuboutancous

s al{ﬂ?gg gg#[?ﬁos’&r 1588 wittPRe Er{j ectd 'deulg gg el p18&nf AfvEhtEdn, 150

ses a bearing’surtace cl'ose to Its
second end, against which a correspondi ng bearing

sur.face of the retyrn spri suport 160 i Lased by a. .
s titedp e rinants beives il e gt 1 S0 Ly REng odfier i best
séel W floupdy 3 REd SUARE rsiriﬂ?@cﬁ*ﬁ@r i 5@ hay b ih&endar 91l ®hichHs a reduced
biases the syringe 114 from an extended position in

digmetdr. The firsedid 131 Dfcthe esiitdngd camet lsappayesr tharend1PBthensyringe 114

t he houysi 112 to a retracted.position in.which the .
il 156 Bpddebmie il IR ol b yFingd, Birier 150, are
pEtidddgda Baii I b rarhpd qﬁmﬁ«s&s 182s et paik54f Waingbd | Srojections 152
split along its length so that the syringe 114 can be
cempppisate ‘ﬁ%@) acpespppilingdag afloding Fwrtusonsysef g spriagsupport 160
v : i di
st S AR e Moty 3 55 28hade by MR 1o Bl R AR sfppprt 160. The
syivzeSoatiicrgES0ldldo camphigesi anberingdsuirfat® 15helosy ito gesecond end, against

arrier 150 gnd . in. turn.into . the injection deyjce 110
WIE GRS ge berringryiiacs plbths deftn %%mgtwaogsgb fiased by a return

1N G SHE | i : :
s%[%ﬁeba}(i’:@ :[E\Q LR §pr1n% 126N GiaSHE tAGGR s}ﬁ?ﬁ? stfboki@l 0 £1d the syringe carrier

e sheath I54, which substantially surrounds
160 diasys thegeyringéd HKofigmi ars extendgdnposiiban th whivhatha ntehdle 118 extends

br oken pi ec of i nge d reduc he .J.i kel i ho of .
foi PR aosgn i b ikl A2 iy etareh PRulph il WhRE hheedle 11855
cORHBEDYithin thetolghg PY2vi ded with a resilient latch

menber 161 that is biased into a position in which it

engages a | ocking surface 163 on the return spring
THHRPRE 4, ] L GTARRY 5 FE B A Bt ot
syringe 114 can be clipped into the syringe carrier 150. The syringe 114 is provided with a
boot (not shown). By providing a syringe carrier 150 in the form of a split sheath 154, the
syringe 114 can be inserted into the syringe carrier 150 and in turn into the injection device
110 without having to remove the boot from the syringe 114. Furthermore, if the syringe
were to fail or break, the sheath 154, which substantially surrounds the syringe 114 along
its length, would contain the broken pieces of syringe and reduce the likelihood of them

from escaping from the injection device.

The housing is further provided with a resilient latch member 161 that is biased into a

position in which it engages a locking surface 163 on the return spring support 160. Before
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opening 165 in the sleeve 119. The |l atch nenber 161

i ncludes a ranped surface 167 agai nst which an edge of
woOhesiiassoh openi ng 165 acts in the manner of aPC@@B2005/002108

acting on a camfoll ower. The housing al so i ncludes an

actuator, and a drive which here takes the formof a

conpression drive spring 130. Drive fromthe drive

R0 ek AR b3 SRR Hiongh a

o965 fifi AR islesvé @19aThe dattP Thdrhie 161 inkhudex hendg@dd surface 167
position and discharge its contents through the needle

agaist witieh an edee at thsnlpichipsBinghi6d acksie ty mamepgf a cam acting on a

di relft Ie¥. on the drug 124 and the syringe 114. Static

c??ﬁ%(?%n between the drive elenent 134 and the syringe

body 116 initially ensures that they advance together,
until the return spring 126 bo out, .or the ri

s to . e
Thodyusing Heeiacluditerbrr@ntosang dofigh Wiieh herofiys i Qiform of a
. | i . :
of b5, B, TP, TR RSBl 10 KbaiiRaryis
céthpaenpdiivictopthe pissom ofithatsyringe Ht4 teadslapesy/the s3tingafrem its retracted

it on it f G soi e o0 L HATE b el 11 e
dfife ARBnMikNR tRis@ARMby dodthg@lifeBAf n MRNEENOD. andhBe Srinse 114. Static

el ement 132 includes a hol |l ow stem 140, the inner
fricaipntbptvegenvthé dtivé elementl Totrideibe isprngshbadyel] 61ingially ensures that they

omruni cation w.th vent. 1 t,h ext I
T Bee i b B nEi e Bl 18 e gy 116 mears
SONE otheE SBerubibry @108 kigsvai)tthdt Fétaidddisul@tona bl i nd bore 146

that is open at one end to receive the stem 140 and

closed at the other. As can be seen, the bore 146 and

T SRS P Lo L0 55U o 8 i 114 comis o
fisbopsijcipa corpohetas. Anirivhaldeoeidd hepked Arive fotetherdrivetspeng 130 and

B 470 b L3 BRSO B Y e e

I%EP%P%énEiOBQd.mve relative to the housing 112 under
the 1 nfluence of the drive spring 130. The operation

of the device is then as follows. Initially, the
T&%t 15{8 ee?%é%;r??]éﬁza{f%b%rgﬁ éstg({}lrola“hn gtg%no Ti?(?,cﬁ{ee riltlrll(% ctabfﬁy of which forms a
collection chamber 142 in communication with a vent 144 that extends from the collection
chamber through the end of the stem 140. The second drive element 134 includes a blind
bore 146 that is open at one end to receive thé stem 140 and closed at the other. As can be
seen, the bore 146 and the stem 140 define a fluid reservoir 148, within which a damping

fluid is contained.

A trigger (not shown) is provided on the housing 112 remote from the exit aperture 128.
The trigger, when operated, serves to decouple the drive sleeve 131 from the housing 112,
allowing it to move relative to the housing 112 under the influence of the drive spring 130.

The operation of the device is then as follows.

Initially, the return spring carrier 152, and consequently the syringe carrier 150 and syringe

114, are prevented from movement by the resilient latch member 161. By moving the
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114, are prevented from novenent by the resilient
| atch nenber 161. By noving thesleeve 119 in a

wdioBatisson i nto the housing 112, the edge of tReTiGB20d5/002108
openi ng 165 is brought into contact with the ranped
surface 167 of the latch nenbﬁ{ 161, causing the latch
menber 161 to nove outwards and thus to di sengage from

the return_spring suypport. 16 ce the | atch nenbe .
slegye HAdn g e Bro fiechvsing 138%&3%9? {ns iy gpenin, L65 s brought
in®Y 'cbA@6t Iwdthf the Crahiped D Bracel 167 AT A IMh RethD&N161, causing the latch
depressed and the drive spring 130 is rel eased. The

mgmbere16btd mgvd 30twaydeand thas de disengige dvam Bl returhespting wapport 160.

ofts e TalRmoBPE Lk R g erbd FRuCUETERnG FrRc) Gl svriee i

frdddh mde second drive el enent 134 noves and, by virtue
of static friction and hydrostatic forces acting
t hrough the drug 124 to be admi ni stered, noves the

TR AS5: B 0 15 AL 1 AL 50 g s 120

moaéd the ldril:d Qleevd 1 &1 thadiive sledveVISd rhdneesitld firsndsipe element 132 and the
support, 160 and conpresses the r ng 126. T

firsy feueslemenhbiamevesige srrord dsve ehmeahith :I:hﬁ Ssi%}dtcm‘fg%lemem 134
mboss M, Bg %irﬁf%@zsgh@ig]ﬁligﬁox? Qicﬁhﬁﬂ&?titﬁ:’éi%?cek‘ Bltirdg tgxg(g_\)%h 1’d1166 drug 124 to

return’spring ottons out” or t syringe
beredhmisennd, mbhey tholsytinge bodyn 1 {4 egaisdidlun pctidmacf thetrauds spring 126.

B R LA AR g v

sdgib%rthwd)r ARt @rhFrebRE GRS rederh dfib_ﬁng hneughe hpodbime: Ackdld Pl 8 emerges

e adm nistered are not sufficrent to resist the ful .
frami the ekirapertdieyBiSopletie hpusing 1d2i Thissponiings 10! the refurnspring 126

int the second dri,Vv | ement 13 egli 1 v
R R SRR B d)  nFEB M et P e By g rtands
itbendtione IBucg@d. theyNaid EridtlonCbdt@aerd elisveednd hdriveeelendnt 134 and the
drive element 134 and the syringe body 116 an

d
sypge betlnil 1 € 2nd therlpdrestaicdpices rgingdbravglythecdmad 2t i begministered
ek g Subtichf o CRIRMETH Bbieh B0 I APYE YR e spring 130, at this
peiatcessad] dtiad eleneat 13 bhyipo tenwive widedlltlee $ihgedmwdynd6 and the

extended, Before the ond .dri.ve el enent 134 r hes
e 2Arheeios 1 06 hclerd DRI (HR BT HGS B dgPond GG glement 134
he rs?riﬁébeb&ffgrplt 1&g 13krdsBRicSya 'h?%dzﬁ'éfﬁicffbﬂcbé’ now acting through the

I schar ged, exi ble’l'atch arnms”linking the first and
dmigcleddodrel admigistaredh e, h8Rever 3sufficiguhtoaretaom tter iettri spring 126 in its

R T M e
to the

Before the second drive element 134 reaches the end of its travel within the syringe body
116, so before the contents of the syringe have fully discharged, flexible latch arms linking
the first and second drive elements 132, 134 reach a constriction within the housing 112
formed by an annular portion 155 at the end of the syringe carrier which is nearest to the
flange 120 of the syringe 114. The constriction moves the flexible latch arms to a position
so that they no longer couple the first drive element 132 to the second drive element 134.
Once this happens, the first drive element 132 acts no longer on the second drive element

134, allowing the first drive element 132 to move relative to the second drive element 134.
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flange 120 of the syringe 114. The constriction noves

the flexible latch arns to a position so that they no
woangansooupl e the first drive elenent 132 to POE/GB2005/002108

second drive element 134. Once this happens, the first

drive elenment 132 acts no |longer on the second drive

el enent 134, allowing the first drive elenent 132 to

nmove rel ative he second ive el ene 34. Be
BEFSR SR HRPIRE GO PCoBBHT WOt eFrFOG |8 SEHUS! PEbgR the end of
ttdefidsh aﬁv@ RIWRAP 18D 6n8He Bfind B6rd 146tn HHel 680kl 8BS elchdht 134, the
and the blind bore 146 in the second drive el enent

valzme ofhthevtosarveir diotwidl tead do Wetreaseas thel first drige elgment 132 moves

S B et LGSR IOLF g bl e s

130t ¢l tHeposerivir M@ c@ﬂﬂdp\i& pmbihg hadd is P&cetdmrm%&ehv @efit 144 into the
148 col | apses, damping fluid is forced through the

cqllgetion ahamhbird 42+ Bheso Prescibp diexiblabisbrarma haver her relgpigad, some of the
I
A S g0, RGO h g U, Bt 10 o

tHongh disnguinsgictibu Ifoimemlabysﬂhn gentt 1440 tifel mmatdnleu gitts hhdrostatically through

t t f ed th t 144 d
lecRaa9 Hrovah iR poitre k& pesond S ERPGIGH32 134, thence
vf th@'ééc%ﬂd Qﬁwefé&ehh?si 'do%%ecfﬁ@ Of%ﬁ@moﬁd e @ﬂeﬁﬁﬁmﬁt continues to |

4, t hence via the secon drive el enent
ntawnsmqlue rth¢ yyrm@ebczcbcblrﬁdam& theedrag elri‘émonmswescforhq dnaetgarged Losses

sxsarpRrael: 1 B eEaniat: Moo ont® slBelfed P affringn the body

of lisyRingt e adaBR ek, T, €R Rfkm 3pHANUDE Cerhhis Compeessed and the
acting on the body of the’ syringe to a great extent.

hypegdermicnecdletreinping sricnded1 26 remai ns conpressed and t he
hypoderm c needl e remai ns extended. After a tine, the
second drive elenment 134 conpletes its travel within

Alftee aSivid, Agssebadydrivifelanentdan compivtesfitirtidvel within thesgringe body 116

poi nt, the contents of the yr|n e 114 are conpl et el
apf §éﬁa&<>gaa upiher HY (07 PeIbx Bt cTegys Ohaht rsmlégneg,sﬁ r?gg completely

di's@ﬂaﬁg ﬁn& thel &M B ﬁtt§/e&19 neidrd Wﬁ% 91|3@ MR tolRhih thd t&ond drive

posi tion an contlnu cause the danmpi ng
efementl 184 if litsviednhioalgpositiom arehto dotinualitd omisegthe Wanfping fluid to flow

thneh Rty b lowinefod TR YR alebtal T Pabnipd et

arms l'inking the drive sleeve 131 with the first drive

el ement 132 reach another constriction within the .
Botwrs ithegresdr2oir TH8 of dhiid s exthruviedrdleaible tntchr g linkdang trecdrive sleeve

hat, .t h d
e O R GO BR  e  e 12
cbi@ricidnViRoedseRY Flekible BEEISais dPTHAEthey no longer couple the drive sleeve

131 to the first drive element 132. Once this happens, the drive sleeve 131 acts no longer

on the first drive element 132, allowing them to move relative each other. At this point, the
forces developed by the drive spring 130 are no longer being transmitted to the syringe
114. The only force acting on the syringe will be the return force from the return spring
126 which acts on the end of the syringe 114 nearest to the needle 118 via the return spring
support 160 and the syringe carrier 150. Consequently, the syringe is returned to its

retracted position and the injection cycle is complete.
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on the first drive element 132, allowi ng themto nove
relative each other. At this point, the forces

wdevslioped by the drive spring 130 are no | ongeCT/eBE2005/002108

transmtted to the syringe 114. The only force acting
on the syringe will be the return force fromthe
return spring 126 which acts oh-the end of the syringe
114 nearest to the needle 118 via the return spring

St 160 and the syringe carrier 150. Consequent!y,
the syringe is returned to its retracted position and
the injection cycle is conplete. CLAIMS 1. An injection
Idevi a inpmrpion devige canprinigg:ng adapted to receive a
syringe havi a.relatively wide reservojr. portjon and. .
ar e|ag*H‘R§’é‘lgya%ng‘ieii69\1%‘?%%%%%’&“%9%‘%% asr81alf1ﬁ§ty Wijg reservoir portion
afd 'd RElSVely TRVl GiseRIrYEaIdzAle! @b Mal frb Bﬁﬂ%ﬁ' #Nnioable between a
whi ch the di scharge nozzle is contained wWithin the
r¢teagtridnppsitind 'uanbicgeth@I dischargk triogrlei in ophiabiedtwighin the housing and an

BB P o Sl M el B e L Rilgiheroueh an exi

gce it fromits retracted position to its extended
position and discharge its contents through the . .
di sciadrie that 2ete upamdhe; syingerigeadvaneq & rfrqm ftscigiragtpd gosition to its

y Crahni 54

SRS 0 et FULORERE ARt RGAMAMDO L, ant,

SYri ageyringe rdagieri for adapingdthe asysingp axtit ihadsarcedigad restraining its
et ween tBe reservoir gfrtan and the discharge . .

adypsprgenty beyqad; ity sxtender gavifien X &lfblitg?g syngq gptiieq is adapted to

s @s%ﬁ‘x?ge%éﬂvé&eché I8l RERO &RSth8 Risbitir8E héLs.
bet ween the syringe and the housing. 3. An I'njection
devi ce according to claim1 or claim2 wherein the

syringe. carrier conprises an,annular collet having.an ;

2 nt e MGG PRaring @ HiAol Pherfiniiesypiage catier provides an
il W& thYSyris Ohd id hd¥eingi on of the syringe,

wherein the annular collet is adapted to support the

syringe between the reservoir portion and the

di sc zl e, . 4 -1 N} ect ' ' . .

50 S M ABRR o oML B, O Yol ZAREHGL I8, Lpine corir

combtisds. arb and\ilad Bplét t havingd & iinRnat aliselétog thad iaynaller than an outer
precedi n% claimin which the syringe carrier .

diameter of the reservoir portion of the syringe, wherein the annular collet is adapted to

support the syringe between the reservoir portion.and the discharge nozzle.

4. An injection device according to claim 3 wherein the annular collet is a split

annular collet.

5. An injection device according to any preceding claim in which the syringe carrier
comprises a sheath for surrounding the reservoir portion of the syringe, wherein the sheath
has a first internal diameter along its length, and a first end with a second internal diameter
which is smaller than the first internal diameter so that the first end of the sheath is adapted

to support the syringe between the reservoir portion and the discharge nozzle.

6. An injection device according to claim 5 in which the sheath is split along its

length.
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conprises a sheath for surrounding the reservoir
portion of the syringe, wherein the sheath has a first

wonv@rnsdo7di ameter along its length, and a fir8CT&B1005/002108

with a second internal dianeter which is smaller than

the first internal dianeter so;that the first end of

the sheath is adapted to support the syringe between

the reservoir portion and the discharge nozzle. 6. An

i njection device according to claim5 in which the

Eheat Aniigjectin devideaitgording foengtphecédingleldif Rethé0dbmprising means for

devi ce according to any preceding claimfurther

Qe theisygngetind ifsoxigiigd PAYlPR %%/IieFfﬂ%}%d PPBeN-t 5

extended position to its retracted position. 8. An

i njection device according to claim?7, further

&onpr Asiimgetnsdgyperdccérdingaralaiiny futtherneansisingra support for carrying
iasin ) 9. An injection device according

tl?‘ “lﬂaﬁ‘?gfﬂg Mfééh%?ﬁﬁﬂ%&?e syringe carrier further

conpri ses means for bearing against the support 10. An

i njection device according to claim9 in which the

FreansAnopjesten ideyiceormspiding ta ghaimt 8orwheesin riye aayringe carrier further

reater than the external

SRR b St Aebhs B BRERG T  nge carri er

S|tuat ed between the means for bearing and the

di scharge nozzle, 11. i njection device according to

Hhy ohningstion devics afeordwgvm.%qﬁrw%@ which iapemeznsrfoe pearing comprises
4 Héx{tn%ﬁ rhagﬁ%c{d éﬁérnﬁl GRIRRS Wi d‘lg nggxie ﬁm&nt}ﬁe %F{%Prgarl ldiameter of any

er COffpri ses a correspon I'ng sur
piréore ofi thehgyrirpepadricawifuatd beswedathieatdedns fopibaring: atd the discharge
with the | ocking surface so as to | ock the syringe
¥ er relative to the support. 12. An injection
devi ce according to any of clains 7 to 11, further
conprising a drive elenment, wherein the syringe
dar r i An ifjegtionaleviperaocord o taranamxﬁ glagms Bdo tI0an whticlctheisgringe carrier
ted to act _as part.of a release ani sm a .
AR e e P, it B AP FR RBuBf 2 coresponding
Ibblangl binfecee iRt tHe' @MpeSuithte/B- adhpted AD chiinBlida@with the locking
devi ce substantlally as hereinbefore described with
suefpeq wnsdo deskdhe syingstravierirelativretoghe sunpet- dr awi ngs.

12. An injection device according to any of claims 7 to 11, further comprising a drive
element, wherein the syringe carrier further comprises an annular portion which is adapted
to act as part of a release mechanism and couple with the drive element in order to

disconnect the drive element from the drive.

13.  Aninjection device substantially as hereinbefore described with reference to and as

shown in the attached drawings.



