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| NJECTI ON DEVI CE W TH LOCKI NG MECHANI SM FOR SYRI NGE
CARRI ER Field of the Invention The present invention
wo edoatoest3t 0 an i njection device of the type whpChGBagsm02578
syringe and whi ch extends the syringe, discharges its
contents and then retracts it automatically.
Background of the Invention Injection devices are
showq iy I?E?/Igéj&QHaﬂﬂfgg?G NE € 40R- sﬁﬁéﬁ de¥iges
enploy a drive spring and sone form.of release
mechani smthat rel eases the syringe fromthe influence
of the drive spring once its contents are supposed to
have been discharged, to allow it to be retracted by a
Ficldtofrthe Spvwentign CGeneral |y, the return spring is
relatively weak, since its restoring force nust be
overcone by the drive spring, even while the drive
Tﬁgﬁrb&gt I e QMNGINRI K 2R Injebfory @viQUST O TRRNAES ha¥ a bfihge and
I njection device and the syringe during an injection
wldyle bxtendsithe syrimge gisabarges gs tontentp pabihenreiragts 1t dsomatically.
injection device is used with seal ed hypoderm c
syringes, which typically have a hernetically seal ed
cover, needle shield or "boot" that covers the
:2$godernic needl e and maintains the sterility of the
Backeroupd efdhe dnventionNat urally, it is necessary to
maintain the sterility of the syringe contents up to
the point of admi nistration, which for devices that
Ingeeoresvigeedret hoba whi B0 6l 54 26 emdnBPhA-Mi 316 48, Thesesdevices

that the boot nust be renpbved with the.syrin i nside .
erppi@y iarﬁpré"d?t $PEHE Q001 e Tpy; el Dehaiey g Felgisen b syringe
frdiR the TR EntO S RROWNNVE QBLAS Y hiisN&fitdnss aleMRipYoded BUhdve been

the boot away fromthe syringe, which requires a force
dijoharged o gllow 1ptoNe raticted by sregwnfspaamt |y greater than

the restoring.force of the return spring, so the

syringe will be pulled out of the injection device as
GéeealBoahe irstuierspreg iandlatinblgn wehle kieod isoreesriapgafpreei inust be

w Il snap back into place, This.is not the best way to .
OVRERRHICEDY the AVF iSAIRE: i Wbiis R Eits avrwl&ﬁag@nwork [g the various
congRHkRs 6P tedin @tigﬁﬂé\g&darﬁﬂﬁlets?ﬁﬁge Mgt RIRBLEBPcle. This may

re-engagi ng the syringe with those conponents of the )
givojriscttoom meblemewhesithm enjettwnadeviepon used wWiheshatede hypeglermic

where there is,no return sprin for exa re., "
sy B TSRS ot B RRT oo HRAE SBREE, B har
coQ?rst e hyYodetmionmedan aed rhdiftapisotieestemlity| oSthd kyrades €ontents.

0

Naturally, it is necessary to maintain the sterility of the syringe contents up to the point

of administration, which for devices that are designed to be disposable, as many will be,

means that the boot must be removed with the syringe inside the injection device.

Typically, the action required to remove the boot from the syringe is simply to pull the
boot away from the syringe, which requires a force in excess of 20N. This is
significantly greater than the restoring force of the return spring, so the syringe will be
pulled out of the injection device as the boot is removed and, when the boot comes away,
it will snap back into place. This is not the best way to handle the syringe. The shock
could damage it, the needle could be damaged and there may be problems re-engaging

the syringe with those components of the injection device designed to act upon it. Even
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rel ocating the syringe onto those conponents of the
i njection device designed to act upon it. Moreover,
WO b@o®194437 a probl em wi t h havi ng the syringe gerer/aBkeos/002578
noveable in a direction out of the injection device.
Acci dental activation of the2drive spring by
mechani cal failure of the drive spring' s rel ease
imneséawhamiliere @s na rdtuingpeny, oaexamplewhetotheesyanpd & Pﬁ:}d in place
dropplng he device on . a hard surface, This acci al :
E{e@ha@ stll arise of

béﬁ?‘x‘fﬁ’t M egapReRtsy ethteh‘é‘le:?i)i"i‘ rﬁjﬁelcF’othSePré?
aﬁﬂg d gﬂﬁl}glﬁyorﬁ&'tth ofl&s ©F R ¢h éétﬁ)rlc&mc%nde?slgrngd to act
e e] ecte is cou d ex ose the need

umpyrit.nge and increase the risk of |nadvertent sm
puncturing and/or infection. Sunmary of the Invention
The injection device of the present invention is
MRSIvEF ekkrt & 4 ?aible% Whtht 0l e Spmipel g&aeﬁn? MRRIeEBIE in hWirection
a first aspect of the present invention here is
mprdvﬂ)demmhorh ficuioe Anmdewlc@tlcyem |0§ |tlmfg drige 1spusg rbg mechanical
o recejiyve Vi
faﬁlgrz AH ﬁge flhve %prmgns relae% ee?/mn%chrgr%lergb tr o%%ar) calnooregtlxrf ijo ex arrlple by

drdppisg (ﬂ’ﬁe ddﬂrﬁ:ehﬁxtbﬁhdi@ sir¢icee Emls&acéﬁt:xﬁtﬁkﬁcﬁdatﬂﬁﬁdcﬁxl@&hnb@the syringe
whi ch the discharge nozzle is contained within the

tonsu ¥ ARfIcdneniais oAl el oh ok e Bee ARl HhiceRlcpisgo be ejected. This
t

o e o B LT RS LIPHS SO NPT Poncuuring
argip@ribigcéon.a syringe carrier adapted to support the

syringe as it is advanced; and a needle shield

renovably | ocated over the discharge nozzl e and

connected to the cap; and a | ocking conponent which is

adapted to prevent, in an engaged position when the
Semmary of 'ﬂmﬂhﬁnthe housi ng and during renoval of

t he cap fromthe housing, novenment of the syringe

carrier and/or syringe towards the exit aperture
Thfeinfﬁtc'live d¢\ocd bfethhpusemgnwinaoeisdesigaedwetiabwithitled eforementioned
E ones renmoved fromthe di scharge nozzl e during

probl

In a first aspect of the present invention, there is provided an injection device
comprising:

a housing adapted to receive a syringe having a discharge nozzle, the syringe
being movable along a longitudinal axis of the housing between a retracted position in
which the discharge nozzle is contained within the housing and an extended position in
which the discharge nozzle extends from the housing through an exit aperture;

a cap removably located over the exit aperture;

a syringe carrier adapted to support the syringe as it is advanced; and

a needle shield removably located over the discharge nozzle and connected to the
cap; and

a locking component which is adapted to prevent, in an engaged position when
the cap is located on the housing and during removal of the cap from the housing,
movement of the syringe carrier and/or syringe towards the exit aperture relative to the

housing,
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renmoval of the cap fromthe housing. In this way,

nmovenent of the syringe carrier and syringe in a
wo orogard3ti rection (i.e. towards the exit aperPCr/6B2008/002578

inhibited until the cap has been renoved, thereby

preventing damage to the syrBdnge and/or its contents.

Since the | ocking conponent operates in conjunction

Wi t hwiidreincthp ,netdiershield bavonsw trematved froel thesdisdiirgehezzle during

| ocki ng mechani sm when the cap is renoved so that the
remayd of Uscapdiame e ioNsBE: oper at ed fol | owi ng renoval of

the cap. Preferably, the cap conprises a shield

retai ner which grips the needle shield, so that the
Innbsdvay, shdednknd ef che synegrocagderf andnsyrimge din sc frarwged direction (i.e.

nozzl e during removal .of the cap .fromthe housjng. .
R A rer ey Pyt T ke R EhelEsbioypreventing
daRfaBY 8O UhéRYERRMndér i GorstMkth NAncedihe! 18EkihO WBHPSndri ®perates in

exi't aperture during renoval of the cap from housing
coppingtigtheithtthe cape dloire is#n autdmatc rlease of deslegking grach#masm when
gk 8 P EOE A SR e SRR en B b6 SIS Ghe ForhSY of e
capel ative to the body. In one enbodi ment of the present

I nvention, the |ocking conponent is maintained inits

engaged position by the sleeve of the cap during

| .01 . i- .

P D v R p LS A P Bh G s el po hat he
needlaphicdd beaimdsemstoved érope dm diachargy Bozzler durirgghreimoenal of the cap
fsurfqgs engageable with a second abutnent surface

e e hoysE" he syringe carrier when the | ocking

conponent is in its engaged position. In one

enbodi nent of the present invention, the at |east one
Apaaineteusho tbfelockiagtcompraer otiadanipdate rigyeshmoyemereofiibe pyringe

. o fi ; _ .

9548 WOFTL AL By SUNI S, AR I AGRIHY Bln

nesdie shekl & avarettasddfeorexhd disghardeuroezler ef er abl y, the beam
conprises a slot in which the sleeve of the cap

resi des when the | ocking conponent is in its engaged

PrRRdblY, Qe RBH cbfpWhisCh bbde asd GeYRvE Jodld SRhBNGRAIRMY and fixed
when the cap is renoved.
relative to the body.

In one embodiment of the present invention, the locking component i1s maintained in its
engaged position by the sleeve of the cap during removal of the cap from the housing

along the longitudinal axis.

Preferably, the locking component comprises at least one beam having a first abutment
surface engageable with a second abutment surface located on the syringe carrier when

the locking component is in its engaged position.

In one embodiment of the present invention, the at least one beam is connected to the
housing at an end of the beam opposite the first abutment surface and on the housing at a

point located away from the second abutment surface towards the exit aperture.
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Preferably, the shield retainer is |located within the

sl eeve. In a second aspect of the present invention,
W h@9m19437 provi ded a net hod of renoving a cap PC€DGBaW8/002578

i njection device having a housing and a syringe

| ocated in the housing, the 4yringe noveable along a

| ongi tudi nal axis of the housing between a retracted
Prpfesibly, dhe beanitbmiprisdsea sfos ohahiph tho zlebee o6theaapaksides when the

i.thin the housi.ng and .an extended position in.which

logljee BTRRAEPLE HOSAPEmEs BRI PTG STasee £ g meseed
\w&%[ﬁg&&)@pﬁﬁ&ﬂﬁe, the cap being connected to a needle

shield of the syringe, the nmethod conprising: noving

the cap linearly along the | ongitudinal axis such that

the needl e.ghiel.d i.s ved .al. he | ongi tudi nal axis
PrS%fabE‘f’ﬁf%SZ"ez?( fet%mg%relrs' %O%tee,% ! elge ySEere e easi ng it from

the di scharge nozzle, whilst a | ocking conponent in

the cap prevents novenent of the syringe along the .
Injaggend papsrapf BigipscseniHBY Bitienyhess 1§ POVifed alreetei] ol rgmexine a cap
e O LR AT Pyt LR RS IEME 2 GPEEGT locp R ighe Jousing, the
syaxgomevidbi dand a bpgittding axed cfalselsousing bevedenragetracted position in

conponent so that .the discharge nozzl.e can be noyed .. .
W SR GLS e P S B A SHERY PO THESIBH Erheh Si CBfed prgition in
whifh @ diSthafleVidz8le KidrRE 98 @d IRJusB tRfoubh @n [xAWMpRASre, the cap

The invention wll now be described by way of exanple
beyig donnediert ioraoeedis shiskd efctbe syraneyi thg mithogh oegwrising: whi ch:

Fig. la is a rightsside view. ! LNj.eGt ] evi . s

codptiay TS pHEt L abfe UehnBindihf oaRisBE] R yIGELGE shicia i
mP\IdsER! the @ondidinafl atibeul 6f Betekidapetaie,aler@by Flensink it from the

Wth its cap renoved;. Fig. Ic is a perspective view of
digqhareg Jppzgke. thelst Ajlacking sopweney 18theicgp Preventy. moyempent of the
Sygﬂggﬁghggﬁqmﬁgghhhg&gg view of the injection device of

FiIg. 1,"Fig. 2b is a right-side view of the assenbled

conpuiresinswinin thhencedieeshidld rhag deém eclefsediftpm [the dEthprg@oozzle,

. Ny ) ¢ M .

oA SN U5 St R BHNGSRTRRE byl (Fe ¥R dperur

rel2h €S $hé REkingndimponew $af thhihéheidiycharpt @Bz£€¢hiE ®e @hoved Jowards its
1

extended position during operation of the injection device.

Brief Description of the Drawings

The invention will now be described by way of example with reference to the

accompanying drawings, in which:

Fig. la is a right-side view of the injection device according to the present invention;

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;
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Det ai | ed Description of the Drawings Fig. lais a
right-side view of an injection device 110 according

WO 00l0e4pT esent i nvention. The injection devi CRCUGB20v8502578
a housing 112, a cap 111 which is renovable froma
proxi mal end 167 of the hous$ng 112 and a tri gger
button 102. O her parts of the device will be

Fifl €5GE b ethlbdedgigaisiike vilat af the igtaitn devige of Big. $; a
per spective view of the injection device 110 according
to the present invention with the cap (not shown)

TS AT e TR0 S PN s or i

1;119 can be seen to energe. Fig. Ic is a perspective
view of the cap 111 of the injection device 110
according to the present invention. The cap 111 has a

. r.al . . S i v . vi
R S A RS ek M Aol Ve (St e Bt Rvice of
Figsl an expl oded right-side view of the conponents of
the injection device 110 according to the present
invention and Fig. 2b is a right-side view of the
FigSsRIkad seampanasivorde hjtetiomil@std siTigevi ce 110
according to the present 1nvention w thout the housing
112 or cap 111. As illustrated, the injection device
110 conprises a hypoderm c syringe 114 of conventiona
type, including a syringe body 116 term nating at one
D&hded Dearijptdahdnaeboawings specifically a hypodermc
needl e 118, and at the other in a flange 120. The
conventional plunger that would normally be used to
Fi%.' sebangstle veanb e sjliot &visy 1 i0bRorkidh BRI Blckdht Rd&ntion.
een renoved and replaced with a drive elenent
THer efetipedieyive bdi0obasas hohsing dddnd cdpiMé whisheptrerpgyigble from a

t hat . co ts.a. bun i he ' T .
B3 SRLLFED 2R S, 7 b HAORE L o PR B v
will BhicBerit is yreatgdetaid@ylodl 6. Whi | st the syringe

illustrated is of hypoderm c type, this need not

necessarily be so. Transcutaneous or ballistic dernal

-angy, subc [ : ; | e dh
RS SYRELLPERSE Y 1968 ATRULH 50,06 HESAN U pren
invéritios twigt td,cap tfeoti shpeo) raomvddfiopeitg £0d.i Abe gdésof the housing 112

it ERRARER T S ik pC e e 1 86 Bt eh s,

the aperture

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 112.

Fig. 2a is an exploded right-side view of the components of the injection device 110
according to the present invention and Fig. 2b is a right-side view of the assembled
components of the injection device 110 according to the present invention without the

housing 112 orcap 111.

As illustrated, the injection device 110 comprises a hypodermic syringe 114 of

conventional type, including a syringe body 116 terminating at one end in a discharge
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128 in a case nose 112a of the housing 112 to a
retracted position in which the needle 118 is
w@emwvarnst within the housing 112. The return BEI/GB008/002578
126 acts on the syringe 114 via a syringe carrier 127.
The syringe 114 is noveabl e @l ong a | ongitudinal axis
105 of the injection device 110 whi ch extends
nogelet specifycallly anbypddernhiengedleof18; ed | ahj the othen idevflawell2D. The

fronlthe ert 128 0 nd 167 to
cogveiiopal piser B8 el apmanBiups wie i SlisiBuref e sprieh§ of the
syﬂhgé 214 aRdudiBBhdsbedn rafd At d, replEWHR & Rk@snddt @referred to
formof a conpression drive spring 130. Drive fromthe

bedirw wethepetong drB® clemant dfrbrihatcodtagisa kungull22iin tergyoneni 14. The
dri to the adyv S
ool 2 P Bl I PP S ke RaBRBRE v iy S re® boay 116

wiilsiciharsgfingd shsentend sf hppedighid ipengedhedlddl. netbRarily be so.
drive 129 acconmplishes this task by acting directly on

Trapeupeqpsamdatiisbc dgrmahged ﬂb&utawégﬂagqsmml%ée used with the
1nﬁ8ﬁ®9&“¥rlCtg%%%gétggggj to a | esser extent,

tween the bung 122 and the syringe
body 116 |n|t|aIIy ensure that they advance together,

return sprin 6. b ttons out on t S .e
A%Qﬁ frate aé‘*ﬁ ihchaR et e OoimBiies BeteRi PoRE ?ﬁét%m bidSes the
sy g4 trbﬁtanre%eaaéiﬁpdshfomtwm& thEinBed1€¢18 SxtaMlisXRh gféeagenure
perspective view of the nulti-conponent drive 129. The

12r8uhta @ﬂsmnom hlt?-adrrfu the hawing, &t Iveen retrpstedriosgios g pn |w|gchlt3@ needle

consists,of three pr
11% 1%8n amte w1ﬁ} theV eouglfl%el? ilée:l_ret’u%jl Spr Il%e et 81r1n t}t‘xehseyrmge 114

vudﬁlsyleng‘dlfdrﬂ’l@ 1230 TaRaytin@nsm issnbeable atorged H))igmh(ﬁﬁall’zlxm 105 of
on a first drive elenent 132. This in tur

th% rra?réwm@vwﬁ il V@& Whish qydends ceptenliyralong e densth 0f1t§a inggetion device
1 dem b &ﬁe@e&m Mokt ,%%xum %né 6P lo AlikUPerd fggENT 132

i ncludes a [ow stem 140, the inner cavity of which
forns a collection chanber 141 in conmmuni cation with a
t ext.ends. fr,om .l ecti on cha r 141
CT bR Pl G Ehist BRI el o5 5n 85 sl RPRG bere dkes te
foeh ®ffRNYombsdssion @rive 8prige D30, MkiOfrem A6 diike@tpriry MVER t@&hsmitted
one end to receive the stem 140 and cl osed at the

vigapepli-gempgnent gavea ot &2 itk sringenkl by advenee Hnfgomnigs retracted
pogﬁ,%mt%@ gﬁeﬁlgéheg@mwn% digsafae g&srcometn'iy mgwtgmne fleedle 118. The

anpi ng f ont al ned trigger button
drippeoMi9dadtomplisies this deskoby tabtengh dusdtiygorl 12 dvuigcind thbepringe 114.

Hﬁﬂf’%e}g&g%g%\? g‘gﬁ_’%{h})@@m}ég d{%@pz{ng;( tlé)irtﬁeiss?fg gxt:flz'rélltS stgnc %rlctlon between
the bung 122 and the syringe body 116 initially ensure that they advance together, until
the return spring 126 bottoms out on the syringe carrier 127 or meets some other

obstruction (not shown) that retards its motion.

Fig. 2c¢ is an exploded perspective view of the multi-component drive 129. The multi-
component drive 129 between the drive spring 130 and the syringe 114 consists of three
principal components. A drive sleeve 131 takes drive from the drive spring 130 and
transmits it to a delay piston 133 on a first drive element 132. This in turn transmits drive

to the second drive element 134.
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drive spring 130 in a conpressed state by contact
bet ween | ocki ng surface 102b and the drive sleeve 13 1
wok@n/014e7 tri gger button 102 is in an unact uat BAT/GB2008/002578
position. The trigger button 102 can pivot on the
housing 112 via pivot 102a. Wien downwards pressure is
applied to the tr|1% s button 102 at an activation
F e

As mili be scendpam Fig. @¢ & drive glemeat B3P inglugdes i Bolry stiemgl 40, the
maer c)ag{tY 8ﬁ ngmé@o?go ?I e%ﬁ? oglga q{fg?%g gﬁﬁ@{'%g‘]‘&‘l \Qltltx ﬁ vent 144
thatCéMai(Edfr&ﬂSﬂhE icoile@font ctlﬁrribét dgenhiough de ¢AP of e stem 140. The
| ocki ng surface 102b is decoupled fromthe drive .
segpndedreverdament Hf ansjudgsadiind fotenki othitvig opgredame £89 1q ggceive the
r h r e '
SR130 FAELLP! QLIRS AR QUBIE LA som 140
deli3o a fliikrestivdirnvgtish edwd aldathpisg fladesbdeathedm it s
extended position (as shown in Fig. Ib) where it
protrudes out of the exit aperture 128 into a
THELH@EL gﬁjtt&ho?(bj isoﬂro'vf@le@l Ra tﬁ@%ﬁle rl'ﬁstﬁe }hd8an®f 12 Réhich, when in an
housi'ng 112. The sliding sleeve i's connected to a
engrgagigeositimn wuh al wokm@ll eneniS 06 @m/\ﬂﬂl‘cmslh@@ Fdss¢rivemto retain the
| as ve ,119 | nt
orierenned o CoBrn b b Eo et Gubeting Sifasig Ppaand e
drénRdi@ivetine wiamethb @Sgpet bdflon TORIS, inddiplinagafatednpdsftion. The trigger
pressure to the end of the slldlng sl eeve 119, for
busteariPecapypiynteasthadionsiag dhd Vi Pivael &3 o g dqvigevasds  prgssure is
{ V, I
o888 P GRS ERITES, Lo QyIY BB 01 AR B o
the Ehueﬂsg | ma gleildé¢kigge slrﬁ?evéozuiﬁlowes mmwzed$ mt @dir¢ction away from the

Xt er 0 n_under | as fro t,he resi i
IO B (4l gl RO OSFUE Ra 0P ¢ecisgs PR 187, T lpcking
sutrifabe.g@@Ib RUWORpIE® EonPihe BNE sfkele MRS tRerbby BGWInBUhE Bfive sleeve
ck protrusion 152 which contacts ‘with the end of a

13tlr icggl@rveb(muyﬁ tor Ber beyistry 102 dovwards Hee exitgepsrtusud 2o mder the
. t o] sleeve is in its extended
‘“é§§¥¥?§ﬂ?<?ﬁ§%¥#ﬁ%T29 button protrusion 102 extends in

a direction which is generally paraIIeI to the

Iong t udj nal I.s 105 the.in |on devi
T et Slstve oFF 5 VEY: US] h CHERILPeRgRn (4 shown in g, 1b)

wﬁéya h€5blrAfe Wit O theSc.geiRbald Y28PBide Péﬂia@iéh Hosfti@n il éhe case nose
| ongitudinal axis 105 towards the trigger button

ll@acﬁfrtbs ihonsin® 242 Tlhﬁeslt¢ngggle¢vebhk9t sregpnented) &¢ ariridgyp dutton lock
el%rﬁgma{koa QV% tl')ul!; 5 r]é%%?nt\/\%m%hl agvhﬁ?lvbel ghe J?S% tsl%@ve f119 into its

&' 11 gder biit’t on protrusion
extérided @osibivh iroWhiohGls @ldgiremided fonhar dﬁdeﬂf thev:se nayaayl 2a. Thus,

aonmthe exit aperture 128 f e. when_ the

pplication of pressure to the end of the sliding sleeve 119 for example by pressing the
end of the sliding sleeve 119 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 of
the housing 112. The trigger button lock element 150 has a trigger 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 102 extends in a direction which is generally parallel to the longitudinal axis

105 of the injection device 110. The trigger button lock protrusion 152 extends in a
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sliding sleeve 119 has been noved into the exit

aperture 128 into its retracted position). In this
w@o®9niws] the trigger button 102 can be novedPCTGB2008502578

deactivated position by rotating the trigger button

102 about the pivot 102a in 8he direction of the

pressure applied to the pressure surface 102c. Thus,
ditdedon niiggeris lgandrelly Ipegiendicelaente ths ormpitidingk asisi HISngpwards the

| 9
LGttt LR N e Lk g B TR
wiHaB Ra AR GEr thlgosBe th@ftr@?ﬁ HktbN $ockl 8MBsidP 152 when the trigger

preventing it from novin wards the exit aperture
bul@8 lackdeemeitel 56i las beén mheecbwmr Female dxit apertye i A (i.c. when the

3 Wh e.sliding, sl eev 19 has i,n
SR ea g O TS bR A e apehts 18 S Bl Sosition).
Inlths pdsiteon, ithd f-hgngS buitbP B2 dap ®8 i rhovar) in@Nds idbstivhied PRKition by
button 102 has been rotated into its deactivated

romgtth@ﬁnggqﬁeb%tperwu dhoubfthe prvold (P& én the directioneqf e pressure
it
P B B B ESes LO%, PHCHRRGLR0 IR0y TRK SRk O 150 nd

slidingvgectk anentt tbgathand lédkethé trigger buttonel (2l 1ﬂrilsrabt1\]a3éd posmon (i.e.
nmoves the second drive i n, eac

I
thadwlwgg E¥ifasEgH 2P copiasisethe paH faf}l‘ﬁé‘r’l’éféeevigé pra‘se& jng it from

mm% ?ﬂg {HE YR a?laﬁﬁ%nf%lgﬁ'deml’{ee%la@m th@)éoiﬂpfets%%i @five spring
riction and hydrostatic forces acting through

lwhe drug (not shown), noves the syringe body 116 and
syringe carrier 127 against the action of the return
spring 126. The return spring 126 conpresses and the

WhER dsted s e8! 1a9kh8 bedemgeal intoapbdigoei wmapetrits Wéteacted into
128 of the housing 112. This continues until t

the dtoyping slgRi (hg- TP 1sotiesed Basition) ?W%t@yﬂgﬁ@eb‘ﬁ&gyl(izléas been
rof e ﬁuéf?g@eaggh%d &% uale' P (iBr HRAULDI | 1eLs the AL ffows.

S notion. ecau tic friction between the
second drive elenent 134 and t he syringe body 116 and

rostati.c ces actin h he .d
Ing i e ot ] Bo bt S0 S edar et oo ag mges the
fitsDritelbler@hi V2 401 G Havahenpgsndi 1Bhenseks i Sbhd grive element
130, at this point the second drive el ement 134 begins

134 imsoeh odse Piyracting trppgth dexblsalatchigmand 2enB4ar L3tk second
dnvl']::ogynx)nege 4nr§10¥/% % P\S}/gltﬁ?ﬁlr ngatlp{%% tir}h&ll'ds%c forces acting

ween t secon enment Syringe

thbcmi,‘h th&ﬁirﬁgldndityﬂfo&&i) aimioges mecmmgetbodg It iler mughyrtﬂge carrier 127

drug (not. sho to be ad
agains the action ofwﬂg return sprlarlgn?2%l sf]i]e retum spring 126 compresses and the

hypodermic needle 118 emerges from the exit aperture 128 of the housing 112. This
continues until the return spring 126 bottoms out or the syringe body 116 meets some
other obstruction (not shown) that retards its motion. Because the static friction between
the second drive element 134 and the syringe body 116 and the hydrostatic forces acting
through the drug (not shown) to be administered are not sufficient to resist the full drive
force developed by the drive spring 130, at this point the second drive element 134
begins to move within the syringe body 116 and the drug (not shown) begins to be
discharged. Dynamic friction between the second drive element 134 and the syringe
body 116 and hydrostatic forces acting through the drug (not shown) to be administered

are, however, sufficient to retain the return spring 126 in its compressed state, so the
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are, however, sufficient to retain the return spring
126 in its conpressed state, so thehypoderm c needl e
wai@9nemai ns ext ended. Before the second dri veP€&l/eBedis/ 002578
134 reaches the end of its travel within the syringe
body 116, so before the cont®nts of the syringe have
fully discharged, the flexible latch arns 134a, 134b
hylpodérimgn¢ddée FliSsmaansaxwadahd drive el enents 132, 134
reach a constriction 137 provided on a |latch actuator
el ement 137a which is fixed to the end of the syringe
B&@Jerth@ SechRd dnJ@ae&thSitsw readhepth% 34d @Mgfsram SviftiEite Q&ﬁnge body
latch arnms 134a, i nwards fromthe position shown
1li6psdbeforeibe tconfanparf |th¢ eymingt hakhd 6ilytischiged the dlekitle latch arms

13Tk ing e Pealand SRR G SisPshBriam | Sher it Gapigion 137

prb‘h@e(b@ﬁ/ g hdt@lacibttb o1 @He@N 3TN VhEBNS fikeL1d 108 eABJf thO3G8nge carrier
this happens, the first drive elenent 132 acts no

1270 Ale copsirigtipa bﬂcm@dewlﬁ\f@éﬂ@ hedeht arnsy 1349, 184k iyvarfie from the
t t I t he

poafno\ﬁ/ eshe }é :,{rlg rﬁé %‘*&1 aBég auosnealt eglaq ﬁ&lylgllgtgla arms 1540 I’1(§4b no

loggentcaupie theitshidrivaekaser 139 to tha @écoﬁh @m} edaﬁ{dnn e3i4 aided by the

be’meen the end of the first drive el ement 132 and the

bepglisdupares opdbe cansindiondddntines thishappente e firslydn yedement 132

aciéqdjﬁﬁ%é}font e sE&ﬁn@rdei'erelé%énlt 158 nzﬁlomnéjﬁf‘crﬁ%&@eselgmgm 132 to
first drive element 132 noves relative to the secon

melvei rglating tntbasecddd dwmenletdent g mer i s acted upon by the
drive spring 130. As the reservoir coll apses, danping
fluid is forced through the vent 144 into the

Beeohdeahé danpimbardhi@is dohlainciwRhin@neserldie (dt 8kbWh Ldd s between
ns 134a, 134b have been rel eased, the force exerted

thfbénd( #eiheifirs) driyp eletent BB ansibe bk bess Ihdn dherisrongt drive element
13t1I medvdo gﬂy%f NHe rése% LVQWtegllaotIHngc}elage Q.ﬁ ﬂ'gat ﬁ}s?tdh% elleiment 132
4 yar

y the vent 1 SO acts ostatica
mdz\h:s aeighive fvethk| sacahdadrivet ¢lemenghl 38r widn de fthlWE‘lemcteﬁeron by the
P first agg sgcond drive ehenent 132, ﬂ134 g E h
"THePade P iV SR RS, el ks "5&3 d wuglw ¢ vent
148 hgxofthOvsIRE SN EnAERI1 Y THud] Shed ShdBxiBletifBM BErs 131, 134b have
force acting on the body of the s¥r|nge to a great

begicredepsed, thaprea pertedby nfhﬁ: drpyicispgna 280 deasawerk cadhprenpiad fluid,
ca@snr?%tlp ?%I}qu%’ hréece(g)l 1cf181|;' Bf'oﬁ]'é fos )Bgetr}]x? ?Ent 'ﬁf4§1e n@ also acts
e secon dl'l ve el enent conpl e
hytireataetaliy throughtthe flaidrdndgbronghi yriction tendeenahe @@st raad second drive
) [ t, th ents of the syringe
eleg_lge%ttgﬁg, é?‘%rp‘ﬁiglf%l 2(1) Ithne secondedr?voene ement 1% iosses assoéllated with the
flow of the damping fluid do not attenuate the force acting on the body of the syringe to
a great extent. Thus, the return spring 126 remains compressed and the hypodermic

needle remains extended.

After a time, the second drive element 134 completes its travel within the syringe body
116 and can go no further. At this point, the contents of the syringe 114 are completely
discharged and the force exerted by the drive spring 130 acts to retain the second drive
element 134 in its terminal position and to continue to cause the damping fluid to flow

though the vent 144, allowing the first drive element 132 to continue its movement.
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di scharged and the force exerted by the drive spring
130 acts to retain the second drive elenent 134 in its
WO eooion®EB7 positi on and to continue to cause theCTHEBRIORDHI2578
fluid to flow though the vent 144, allowing the first
drive elenent 132 to continukdits novement. Before the
reservoir of fluid is exhausted, the flexible |atch
Bafom;tl&&ésrrt/dinkf figidtibh exldhusted, the dlexiblél Richwirink Itheliﬁkihgtthe drive

driv n ch another constriction (not
slegy, ehnﬁr rﬁrttﬁéwﬁs gteﬁb 34 reachrppather spaytncton; (8ot shgyay within
thtenﬁutlhgxr@l Bnib e&rstharorrﬁn&%%ahé ﬂ&@r)réﬁa&ﬁ Qfhd hﬁanﬂ%tdsqtbm the
shown To a position at which they I onger coupl e

p@rtmresfwlneletvel HASBitibntay whieh fhreysro ldmgev eoeple thendrivi3eeve 131 to the
beve d aces n th constrrctron )
o} rotpart T 15 e b8 G el SCRTon e B o Pnce  this

hdppend, ithe tritks kéeveel BIMBAS nd33nged! droe kst MEVB E1EMBRVE32, allowing
relative each other. At this point, of course, the

thewr forigevel tedativg epeh ethisedit thiscpairte of neurfs@ rthfesyrdmellldpedeleased
be{%Xustenﬁe ?(grcé/ c}e%glro 0fh 1%10 dive snonlgqa :| no 1on er em transmitted to
d Re" 3 iy % &

ringe 1 e onky

thasyimg 104, hteths phiyfge\dclihg bretHeh;@nh@ wINbe e Gﬁurfnrt@fﬁe from the
t he return spring 126. Thus, the syringe 114 is now
repiEh §PTRE ) 40 Tis thesyiiee dd4 poBoW reHMEA O tthEetiagied PEpigAN and the

1o WA gqu}ggg Al'l this takes place, of course,
ln%% Iy g%c% t he cap 111 has been renoved fromthe end of

t he housi ng 112 The end of the syringe is sealed wi th

oot, 123. cent bos 121 e ca
AR Bt e RGoSFBUR 278 G & # RLhalfed 1ot foi the end of
'tht B&tigthg €. OMetdd@ o PhtSiyRTgd k%&mmms %ot 18t zifh@ eémrar boss 121
el ement 125 which is fixed into the boss 121. The

ofrth¢ gambl! et withinpihe glsays | Deshandtbe caeht! lp mtqll@é iogrike housing
1 l:bzgcﬁn;%l‘%'eg I'A r@{a?ne? efe?r?ctrt?q 2§V\\@1¥1cﬁ (o H%écg ﬁlt(? b@s@ eertl U'Phe retainer

ese resilient protrusions orntas t he
elezapnt]]ﬂ dogpirinsseresi@entgnboudidves  126asvhich a:a:Zinemed aazanée)dt ehe exit

hi e bber boot 123 : 5a
i (e Bt eTos e s of ARl e 107 4 iseried onto the

hdilrsﬁ’rtgrll-lﬁloQBﬁa aéeeresslhra@bt YubBEDesAed3 | Mhé PRubeehs 123 then grip the
be made fromrubber. This neans that, as

baoRdS L HEM DI el (e Fidsch AR PO RS ABEMEmHsbohe boot 123
wihgh n‘xgmpb'é bqgﬂal 8 %ﬁb‘%m ‘r'ﬂ‘fsorgagﬁs”r% %%‘t‘he"‘é f%h]llg]gresfpcu R off the

ows a ani s
hdusinggdn aJ thy buétt 123 tihpuldsevaydaen ﬂtﬂe&@mﬁgwl IFi @ith theshapws 1.
how t he | ocki ng nechanism 170 is integrated with the
i njection device 110 of the present invention.

Fig. 2a also shows a locking mechanism 170 formed integrally with the case nose 112a
and Fig. 3 shows how the locking mechanism 170 is integrated with the injection device

110 of the present invention.

The locking mechanism 170 is located on the case nose 112a. The locking mechanism is
formed by two beams 171, each forming a separate locking component. Each beam 171
is adapted to prevent movement of the syringe carrier 127 towards the exit aperture 128
during removal of the cap 111 from housing 112. This is achieved by each beam 171
having a first abutment surface 172 which is engageable with a second abutment surface

173 located on a proximal end of the syringe carrier 127 when the locking component is
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The [ ocki ng mechanism 170 is | ocated on the case nose
112a. The | ocking nechanismis forned by two beans
waZdgoersh form ng a separate | ocking conponeneCT/GBeH08/002578
beam 171 is adapted to prevent novenment of the syringe
carrier 127 towards the exitllaperture 128 during
renmoval of the cap 111 from housing 112. This is
inachingugdd positieac Edokdeam 171 hbamklﬂlgntay blab&t soathbitt WBeH the cap 111 is
surface 172 whi ch i s engageable with a second abut nent
nad Gppngcied o 3hq proxiad epdh 167 féasz haEsing A k2. dhke fipsb ard sacppbabutment
surEdd £F. 1’?37 aﬁé'fh%pmt é%%t CGith RS H&O N s %ﬂﬁéﬂ% }nteEt, eachCFeam 171
engage " posi tion. ean1 1 I's resiliency brase
has ondévedtourwhadly; he. amg fidri theslongitudical e st 3 towatdeehe housing 112

end 16 h hou3| 112 the first and
so e b R a7 2c B 09750 Tobes Bhconit it et
with each other. In this arrangenent, each beam 171
has noved outwardly, i.e. away fromthe | ongitudi na
Thexdentralgss d)ia\laf)ﬂtshetchxe L hbisgn the ot of @ steeut whivh labmgagmlmle with a
er.in con act. . wth

s 7P S S 1 21 BRe SRR el BSo 5 WERE frt

sefz@{m&ftmantsélﬁfﬁh‘@ Wi, gh3iase engagaablien vhdhhotBes idrebl /freventing
in each beam 171 to hold the beamin its engaged
moysgnant ghthe Syrimgs captif 127 ik fonarddisestian avardete exit aperture 128.
C re.i t
DR DRESH 413 PATAS B Rst PO ky L BRS L0 B ey jo
theé rbeam$ arevap dooger detd an thedwvenglged Ipesieshd watherekpace td 28 syringe

Whe he cap 111 is r he boss 121 sli de
cafer J7d- ST S (i B nﬁ%ﬁf%éﬁ (73R RHE ‘Be‘é(ﬁ@llyaWét?‘rfﬁspe“ to the
lon%ﬂﬂﬁfal hek dob Rnddrgbice %@Q@ﬂ@@j bP A fekiBiREceVntihe B%QQEém§e@ves so
e syringe carrier 1 hi s means that each beam 171

thatdhe asymerpunacesl ly 2wl Brere ae frager insontaet Wish gidhudharal
axis 105 under force generated by the resilience in
t he beans thenselves so that the abutnment surfaces
AdsdwnliRFi@arie each beangEr is bo@oteded thid Hdus@gah 2 at h@foxuﬂél end of
sgomn 'p Fig. 3, each beam 171 is_connected to
BT ag " ompdbie The BROZpRETeRelet 115 enhea S B a3iat & poin
loddi& S dyStrord it SBRONd stihak SukdR la/‘QQO@QrdE g &?t#@%?\gre]l%g.

at a point |located away fromthe second abut

surface 173 towards the exit aperture 128. It wll of
It %\ggno%gcechgsrelu g§£§ rgt\%;gd té}ba?tetné r;])ges rgtelsn%gxt?tloggven{)egn %eacrsbed above

purglgliblyiveat dfonanple giel molificaibrR et rﬁ&dﬂ Mty rﬂadmltﬁxﬁ(l@@ scope of
of the invention.Cains 1. An injection device

the Bi¥pRI ng:
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a housing adapted to receive a syringe having a
di scharge nozzle, the syringe being novable al ong a
wo eovgioiadai nal axi s of the housi ng between a r ePCEHGB2@S/002578
position in which the discharge nozzle is contained
wi thin the housing and an exl&nded position in which
the discharge nozzl e extends from the housing through
Claimsyit aperture; a cap renovably |ocated over the
exit aperture; a syringe carrier adapted to support
the syringe as it is advanced; and a needle shield
1r enoaabhjycldcdived comprisinpe di scharge nozzl e and
connected to the cap; and-a | ocking conmponent which is
adap? dQusine geanRiehto rechivgR eMRgduviBst diseharah anzalpethe syringe
b&ﬁ% nlo%ai)lgca%n d?] hﬂ(ﬁn&]oag(% Qﬂth@m%ugﬂé Ib?ﬁvereg qor%?rldctgcf position in
t cap fromthe Housing, novement o e syringe
whahrthe diselnggonozy isngatainedavidsn thivch@xing aapgentettedded position in
elatiye to the housing, wherein the needle shield
WB@E %@S?’@WZ#&W%@%%W@@ theopgh an guit pprgture;
r enoy adp oy SRR hBRIapSHRE. 2. The injection
device of claim1l, wherein the cap further conprises a
shi et syrmee ahmier adapéqel te dupmrigthe pyringe asétgd hdvashéds ladd

such th t.he needl hi el d becones .renoved fromthe

ai SchERale 59 PER P I R0 T e e og B pEcted (o the
capouaisd ng. 3. An injection device according to claim1l

or claim2, wherein the |ocking conponent is adapted

to pt éarkie samponert Wiaeh ihedapiadi taqueveat.rin ap engogaddpsitivs when

. [ . . ro Si .
E b SREGA Bn e APGASIRY Wil LB AT HEQD U e housin,
mdveudrrogchngzinge cadier Amd/ongyetige oowakdy ileeexacaertdienglatioe to the
L any one of the preceding clains, wherein the cap
%ﬁrises a body and a sleeve located within the body

and Whee@ thelrRbdl¥ehlei bA@nRRM¥moPed Adni fHee(ﬁgdlhgfkedrﬁ)\é.&féeduring
according to claim4, wherein the | ocking conponent 1s

reppgiv ke ofitheeenpi from the mgiaged position by the sl eeve of

the cap during renoval of the cap fromthe housing

al ong the | ongitudinal axis.6. An injection device
2.accollgi igedtioncdeaid® & clahierigiwheréia the cdsp @rthempangides a shield

retainer adapted to grip the needle shield, such that the needle shield becomes removed

from the discharge nozzle during removal of the cap from the housing.

3. An injection device according to claim 1 or claim 2, wherein the locking
component is adapted to prevent movement of the syringe carrier towards the exit
aperture during removal of the cap from housing only when the needle shield is not

released from the discharge nozzle.

4. An 1njection device according to any one of the preceding claims, wherein the

cap comprises a body and a sleeve located within the body and fixed relative to the body.

5. An injection device according to claim 4, wherein the locking component is
maintained in its engaged position by the sleeve of the cap during removal of the cap

from the housing along the longitudinal axis.
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conprises at | east one beam having a first abutnent
surface engageable with a second abutnent surface
wo owaed3on the syringe carrier when the | ocki PGI/GB2008/002578
conmponent is in its engaged position. 7. An injection
devi ce according to claim®6,13aherein the at |east one
beamis connected to the housing at an end of the beam
opposite the first abutnent surface and on the housing
at a,point .|ocated away..from the secand .abyt ment.
6gur { ABSGHER dEVIcRe 1 m, J0 TRiFE > 3D WF oloFkigh component
cPHES aPREAr SHeNEafOhaAim MNHPst Abuhcdt BurfaceVhgh@iablet WRh a second
beam conprises a slot in which the sleeve of the cap
ahugseni e tocated drotki sygnew sporemhen she tocking eomepogent is in its
mpos&#kgﬂbng. An injection device according to any one
SFECIRIE ™ to 8 when dependant on claim 2, wherein
the shield retainer is located within the sleeve. 10.
A nmet hod. of renmoving a cap froman injection device )
7-havi &Yy TBICRGRMs idpYcarfgcqdiggrionglaim Ge arhsirin rthe 1ié leastioppeam 1s
. . ool .
cope & o A hoTRAE AP ol s beni bt 2 eyl siface and
ordiledivasige atazpdiat losatedntvay Mieth et fecond hisuthentssunfycanmvards the
an extended position in which the discharge nozzle
eXAAPEHYE: fr om t he housing through an exit aperture, the
cap being connected to a needle shield of the syringe,
the met hod conprising: noving the cap linearly al ong
8.t he Anmyeatienidsaice ar¢osdivgdhclaimad or hkeim dewheregrhibe bdar somprises
o JRUSE PSP Syl DBl BRI BB Abeb BE S 5 n i
engaged wsitiohi | st a | ocki ng conponent in the cap prevents
novenent of the syringe along the |ongitudinal axis,
wherei n when the needl e shield has been rel eased from
9.the g %ﬁ@@tf&edmgezéc%ordfiﬁg f&ly SRVENBHMOS 1§ REwh@Pdependant on
al ong the longitudinal axis to expose the exit
claipe?,twireeein gheeshedd ratiger 1o bdcated wvodmpteeteveo t hat t he
di scharge nozzl e can be noved towards its extended
position during operation of the injection device.

10. A method of removing a cap from an injection device having a housing and a
syringe located in the housing, the syringe moveable along a longitudinal axis of the
housing between a retracted position in which the discharge nozzle is contained within
the housing and an extended position in which the discharge nozzle extends from the
housing through an exit aperture, the cap being connected to a needle shield of the
syringe, the method comprising:

moving the cap linearly along the longitudinal axis such that the needle shield is
moved along the longitudinal axis out of the exit aperture, thereby releasing it from the
discharge nozzle, whilst a locking component in the cap prevents movement of the
syringe along the longitudinal axis,

wherein when the needle shield has been released from the discharge nozzle,
further movement of the cap along the longitudinal axis to expose the exit aperture
releases the locking component so that the discharge nozzle can be moved towards its

extended position during operation of the injection device.



