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Injection Device Field of the Invention The present
invention relates to an injection device of the type
wokiehidas a syringe and which extends the syrP@yeB2008/002573
di scharges its contents and then retracts it
automati cal ly. Background ofl the Invention Injection
devices are shown in WO 95/35126 and EP-A-O 516 473.
These devi ces enpl oy alglettién Bpviceg and sone form of
rel ease mechani smthat releases the syringe fromthe
i nfluence of the drive spring once its contents are
supposed to have been discharged, to allowit to be
retracted by a return spring. Cenerally, the return
Fig®bf i@ Inveni@dat i vel y weak, since its restoring force
nmust be overcone by the drive spring, even while the
drive spring is doing work on the various conponents
ThQ szQr?t ihdfEo 'rQtheg %’ hﬁ: mg@crﬂgntd}@lc%%rf ItRO 8 pd WHiEIh&Ma syrmge and
J ection cycle. Ive rise to a probl em when
whidhe:mtemjde el sxynngce\dusccbargss lm‘stauhtmti dndstben eetirapiy ploniéomatisally.
syringes, which typically have a hernetically seal ed
cover, needle shield or "boot" that covers the
hypoderm c needl e and nmaintains the sterility of the
syringe contents. Naturally, it is necessary to
Bagkgneuadrefthelnventiph i ty of the syringe contents up to
the point of adm nistration, which devices that are
desi gned to be disposable, as many will be, nmeans that
InjtdiRnb@dlicausgt shewnh anowed 954365026 led Hi- iAn@éan@MeThm devices
i nj ection device. Typlcall , the action required
empliod TR SPBBbER FOMPLRE S FREE PEaIgl N CORtIET hepgyrings
froRP Rle mnéer 9N 8ri S Ghrge ondM1 i€ Reoh RAN 51%5511@pd£)§é80t6 hd¥e been
excess of 20N. This is significantly greater than the
disclemgat, |t<mgll¢w_)rtde bofettahedibgtancrg ppringg, so the syringe
will be pulled out of the injection device as the boot
is renoved and, when the boot cones away, it wll snap
Geha@Ny, Me0 r@tbacepriddiis relatingy ek, hesde \i'vayret;tOrihgnfdhe must be
t he s¥w|nge The shock coul d dana it, the n
oversePg Dy eh e diuy BRI Nen 8V thehee Mgy TE S,BF‘B%I‘%%‘“E é”Oé‘hﬁadﬁl%ﬁa”O“S
c01ta1 Snehld W@ l‘rgkhn)n HQRe 43R Qﬁm% Rhrinkhd 1'11]’8(:6&‘ Efle. This may
vice designed to act upon it veni n cases where
givehese to 1 pooblert uwiens el mpgetibor deviensl esaghatitd sdated hypodermic

smeges n\%ﬁlch ypxcalpy ll'xave Ihermetlcal]y sealed cover, needle shield or "boot” that
covers the hypodermic needle and maintains the sterility of the syringe contents.
Naturally, it is necessary to maintain the sterility of the syringe contents up to the point
of administration, which 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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by friction with conponents of the injection device,
the problemw Il still arise of relocating the syringe
wonig/oisce conponents of the injection devi cepdEEBYV8A02573
to act upon it. Moreover, there is a problemwth
havi ng the syringe generally2noveable in a direction
out of the injection device. Accidental activation of
in tchees avhiewethsr is my foturmrspriveg; iferadxafmple whereghe syrenggris hield in place

spri.ng' s. rel ease nec ism(e.qg., a. trigger), can.occur, .
byt BB aigh OB p B e Gy e TR e f Al aise of
rel-gbétﬁlgaﬂi@s?ﬁﬂé@bnﬁycf}ﬂoy@tcblﬂPo&ﬂtﬂ §f RUsRCtibE deyict MBsighdd to act
be extendéd unintentionally out of the device and its

uponfit ents to be ejected. This coul d expose the needl e
of the syringe and increase the risk of inadvertent
ski puncturing and/or infection. Summary of the
Mbrr¥ e ihere i§heprbblefCvith hadi@y itgesyeingt endvilds divlveable in a direction
invention is designed. to deal with the aforenentjoned, .
ouprofFhe irection devige: shccidenial tachyattopeotn thesditye SRENPY Spechanical

fail‘qu}Q L8 t}iesdr € ¥hg§? résk %e%ﬁﬁriiém éggvé Gﬁgﬁ‘ég Rh ioé&ﬂ,gfor @xample by
ousi ng adapted®to receive a syringe having a
drebche gevinozz héard dvefasy.r Thigecdidinty anva@ilcouldrratifedthe syringe

housi | 1 ongi tudjnal  axi t ted ..
e R A R Y i T

coMdtdXipBsd tRE nEQAS b MBle APGh RMn@XAEBAE ShedPK dfiifatvieReMtk Euncturing
the di scharge nozzl e of the syringe extends fromthe

anfngifegionhr ough an exit aperture; an actuator; a drive
adapted to be acted upon by the actuator and in turn
act upon the syringe to advance it fromits retracted
position to its extended position and discharge its
contents throu%h the di scharge nozzle; a rel ease

S . in an engaged position, to prevent
t he actuator

The injection device of the present invention is designed to deal with the aforementioned

problems.

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 moveable in the housing along a longitudinal axis between a retracted position in
which the discharge nozzle is contained within the housing and an extended position in
which the discharge nozzle of the syringe extends from the housing through an exit
aperture;

an actuator;

a drive adapted to be acted upon by the actuator and in turn act upon the syringe
to advance it from its retracted position to its extended position and discharge its
contents through the discharge nozzle;

a release mechanism adapted, in an engaged position, to prevent the actuator
acting on the drive and, in a disengaged position, to permit the actuator to act on the

drive;
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acting on the drive and, in a disengaged position, to

permt the actuator to act on the drive;a syringe
W@ a0phe3@dapt ed to support the syringe as it PGI/GB2008/002573

advanced; and a | ocki ng mechani sm between the syringe

carrier and the rel ease nmechanismto inhibit novenent

of the syringe carrier and syringe towards the exit

aperd syirmgybavict fRptedlte 3GHHORERE 8yYigi® ds 3t ik AdVdnSeds RGAJE

posi tion, Thus, the syringe carrier and syringe are

| oc kae@cmggn%f@énwmﬁtweqrh%eusmpe&ft FReHand éé rglease) meghapism to
ink Tk lent RE UGG LB AL bRt RERA YR LCa ek hen the
IBE&Qrhﬁgmﬂﬂﬂheniﬁsmﬁhgﬁbm&ﬁﬂnihlS assists in preventing

accidental activation of the injection device, for

exanpl e by dropping the injection device on a hard
T}ﬁféﬁi@%?nn%’ﬂ%ﬁ%%ﬁ%h Xynﬁé%earé RickEMth ﬁ]%&é“@ﬁhﬁrfhé ?m@c%ﬁfd‘é@ﬁce until

to prevent novenent” of the syringe carrier towards
suelxittimea et tthe devibers ttteated |byasaivateh aitbenr¢lease rmcCthamsm This

engaged Pr ef er abl t he rel ease nechani sm
PP G RE b b ARt s B LR adUSTP VG i GG Proventing
acdident@X h@vadibn Df e SHiet@GE dBWYe bor dbahpne e drbgithg hﬁe injection
| ongi tudinal axis in a perpendlcular direction with

deyisg pa@thardswiiee| ongi t udi nal axis. Moreover, the
rel ease mechani sm may conprise an activation surface
adapted for application of pressure by a user of the
Pref&rz&)d}t itlenlodiey g @echanian GH adapteidaa pravient mheenlmmusf thg st nge carrier
ve the rel ease necgan smfromits.enga % sit.i.on
toprds the K BRGHG S PR IS MR S O FHEARET BPSitin
present invention, the rel ease nechanlsn1conpr|ses a
protrusion extendlng into the housing, wherein the
Prpﬁembm 3hforfsl@ﬁg ayekamie isipchiadat enrexicaral |Srdet8héa@1@fa@e drousing.
’ O'h]r?;h Si e sur %ceeerrngl r%? %és}anicgch frm Sg‘: on#gtuam aspxgsg %aQ%er icular
dutebteorr@hb@@ﬁemhﬁnbﬁgnudl?raeﬁm.abl y, the protrusion
conprises an aperture through which the syringe
carrier extends. Furthernore, the aperture may

MERBW! 3 release mechanism may comprise an activation surface adapted for
application of pressure by a user of the injection device in a direction into the housing to

move the release mechanism from its engaged position to its disengaged position.

In one embodiment of the present invention, the release mechanism comprises a
protrusion extending into the housing, wherein the protrusion engages the syringe carrier
in the engaged position of the release mechanism and is disengaged from the syringe

carrier in the disengaged position of the release mechanism.

Preferably, the protrusion comprises an aperture through which the syringe carrier

extends.

Furthermore, the aperture may comprise:
a first portion which is dimensioned to engage with the syringe carrier when the

release mechanism is in its engaged position; and
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a first portion which is dinensioned to engage wth
the syringe carrier when the rel ease nechanismis in
wo e@osmgaged position; anda second portion whi PET/G82008/002573
di mensi oned not to engage with the syringe carrier
when the rel ease nmechanismi% in its di sengaged
position. This arrangenent provides a secure and
ef f ectecomd poxtionnghickahdihemdned not ¢w engagegwith eneyringefcarrier
the syringe carcier .via.,the release nechanism in
whendhg %&‘??S?B‘ef}f?é”ﬁ“éiséﬁété dl‘?ﬁ%ﬁﬁg BAYE%uncti on of
retaining the drive in an unactuated position until
such time that the rel ease nechanismis activated. )
Thidwamgegeot royidesna eeyee and telfectiver kxckipgr medrns d¢repreventing
aperture nmay engage. W th.the syringe carrier t
m \E@frggﬁ 8F Hbec%'éWigg r%gfr@ i f}}esre]eeﬁ%eaglg ghaﬁl SO NG dﬁoz\ntv?/i tF? release
métBhniHA's Fon@1dE P eelainhiginé bevd @l masactiieeh pokisioh ustinmvk dme that
to its disengaged position. Preferably, the syringe
the rglaapemeehmipm Sastiviebpeni ng for engagenent by the
protrusi on when the | ocking nechanismis inits
engaged position. In one enbodi nent of the present
Advangpédugly, ah bégeogahe Agst ipsrtmnail alrerglertert mayl emggea pot thasyringe
section of the circunference of the auter surface of
cafrifs WP iﬂPFg’é}e@é"r PN R b FRFAEER BBt TR AR mﬁ bfjebe S0 engaged
W GBER cabOMRBdntM istGy QRS NE Hﬁeh%% ad pb&tioRbout  a
section of the circunference of ﬁe outer surface of
the syringe carrier, wherein the slot extends through

Pe B B e bR B DR AT Sl af B resion
witaubd REKGE MYchagsmagindpanigagdiposidiegh whi ch t he

protrusion extends, at |east when the | ocking

mechanismis in its engaged position. Preferably, the

In l%lhle \éﬁltbggi ot §Fﬁxe§)r§£ﬂtf Ry%to%pme%egﬁ%qg la%lhartrf%_l Eﬂgndin about a

ongl i nal axi or, indeed, along the longitudina
seatiinf tiRr afcndbiepce ofitbe avteuattice obthorsysrge Giragi ng neans

adapted to bias the syringe carrier froma retracted

position to an extended position. The injection device

In MBYtheOEMboERet sERDYARER iGaPLbAS tht 0patihgd OBlot Bisout a section of
housi ng and for covering at |east a portion of the
the girgunatseance o the outer surface of the syringe carrier, wherein the slot extends

through the outer surface of the syringe carrier.

In one embodiment of the present invention, a section of the housing comprises an
opening through which the protrusion extends, at least when the locking mechanism is in

its engaged position.

Preferably, the drive comprises a shaft extending parallel to the longitudinal axis, or,

indeed, along the longitudinal axis.

Preferably, the actuator comprises biasing means adapted to bias the syringe carrier from

a retracted position to an extended position.
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Advant ageousl y, the renovable cap may be connected to
a renovabl e shield on the discharge nozzle, such that
W@ b@Iski4ad d i s renmoved fromthe di scharge nozzPEr/aBe008/002573
the cap is renmoved fromthe housing. In one enbodi nent
of the present invention, thé drive includes first and
second drive elenments, of which the first is acted
Thepajectiyn tbgcasiay abmprisda réntovablencapdos laspiing dmthedrusing and for
and the second acts upon the syringe or the syringe
copgring drleasha RARPRR O tha it aPRItYEs retract ed position to
its extended position and discharge its contents
t hrough the di scharge nozzle, the first drive el ement
Abeintgeaapglthe rahovable oemimayebatomected tohe rgecaibtt viheld on the

.the first is acted upon by the tuat or. and t he second
dischores SppAprve By (ST PHGROGH FHE 1L Vg scerieanien the cap
is lmARAREE uRMHaghpent of the present invention, the

I njection device conprises a coupling that prevents

the first drive elenent fromnoving relative to the

second until t have been. advanced to nem. nal
In G QIR T Y SRt P o LR B30 el Ry P gecond drive
el&Aéils sIMvARh thelfRase Resl tpdanby hehanabt ¥ind il@um acts upon the
coupling conprises a decoupling nechanism_ activated .
seqimsp anchiheeeand asfsamonttse RaVEe 968l YHPEnETHCE ©© adyancedf from its
1 pal deco ' itlQn: an t I
refRR ogfBETHOLS SRR R @ ARG B SRR oot he
disdhergei fi@tzled nhey @irel driventletentibeing reepattie wé rhovetreat relative to the

second. Brief Descriptiqn of the Draw ngs The. .
SerTANEIEE P B OPoRaSCF BEFA1S) Ry oo BRL RIS gdhbY the
syFiRECEARE Sy dielAfig@cconpanyi ng drawi ngs, in which: Fig.

la’is a right-side view of the injection device

according to the present invention;Fig. Ibis a

per spective,.view of, the inj ' devi F.g:...1 .
oERECShNEHE S0 it B PR 0,28, BBl e gmgess
coilpéng efat pfevehie thafiext tdrioa ethevane €romi nfaivipg fejativi go tiXasdcsnd until

an_expl oded right-side view of the injection deyice of
(hgy Ve beckrdyansl o BOThinghYecgRInS PRt asy i oss adyaiFehhan the
safkOTRERANERaQ pdshfoni N ection device of Fig.

Preferably, the coupling comprises a decoupling mechanism, activated when the drive
elements have been advanced to the said nominal decoupling position and adapted to
decouple the first drive element from the second, thus allowing the first drive element to

move relative to the second.

Brief Description of the Drawings

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

accompanying drawings, in which:

Fig. 1a is a right-side view of the injection device according to the present invention;
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Fig. 2c is a perspective view of a nmulti-conponent
drive used in the injection device of Fig. 1 Fig. 3a
WO g00g/0pEBspect i ve view of a proximal portion oPCHGB2008/002573
trigger button used in the injection device of Fig. 1;
and Fig. 3b is a cross-sectignal view of the injection
device of Fig. 1. Detailed Description of the Draw ngs
Fikl b isldelspe@ivel Vil oS iHEEn¥ERIN RIVIRIBFIFIY. QGLitoNls EfVietRved;
10 according to the present invention. The injection
devi ce 110 has a housing 112, a cap 111 which is
repovable froma preximl end.167.the housi-ng,112 and
Fig (0P §REPrBuRt ol R poMe comef M ampdionev i SR de w11
be described in greater detail below. Fig. Ibis a
perspective view of the injection device 110 accordi ng
Fig 2a ipan prrigdast righividetiom ofihenniesieoncdgyicermdttig Hown)
renmoved fromits end. The end of the housing 112 has
an exit aperture 128, fromwhich the end of a sleeve
Fig 1% Bairigia-skdeeried @feleigembled gomiponéss af therisjpetidn device of Fig.
view of the cap 111 of the injection device 110
haccording 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
Fign2ceis pl dspat cti vegnie wsif ciemuitiesengfonehiedrognpped enthe iofectigredevice of
Fintection devi ce 110 according to the present
'PnVention and Fig. 2b is a right-side view of the
assenbl ed conponents of the injection device 110
according to the present invention w thout the housing.
Fig13a a¢ acrgsspegtive mew pf @sproated], partien ohjaeitgesh byden yged in the
. c [ ) oderm ¢ syringe 114 of conventiona
i %@%f&gﬁ%fﬁgﬁ%g’gxgyringe body 116 term nating at one
end in a discharge nozzle, specifically a hypodermc
.needl e 118, and at. the other .in a.fl e 120. The
Figoih aAersnarcprahyer ¥ M migsirdnisaing be used to
di scharge the contents of the syringe 114 manual |y has
been renoved and replaced with a drive el enent
(referred to bel ow as the second drive el enent 134)

Det:tgﬁgd ﬁgsnctria}) Eo% oq tggﬁga\%lzn?jgsi n the syringe 114. The

Fig. la is a right-side view of an injection device 110 according to the present invention.
The injection device 110 has a housing 112, a cap 111 which is removable from a
proximal end 167 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.

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.
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bung 122 constrains a drug (not shown) to be

adm nistered within the syringe body 116. Whilst the
W@ vye3é | | ustrated is of hypoderm c type, thPGI/G82@WS8/002573

not necessarily be so. Transcutaneous or ballistic

dermal and subcut aneous syriiges may al so be used with

the injection device of the present invention. As
Figl 2418 srakeslodddhaightrjide Vieanofithei wenpbhlnts rof | thel égection device 110

return spring 126 that blases the syringe 114 frog1an
aceyflengdied hsd%rp%epbﬁweﬁn%?% i ot Begiinghiride s iy agmbled
co L ol e By o g R SRR PR ot he
honging dilhedcap tHi.n t he housing 112. The return spring

126 acts on the syringe 114 via a syringe carrier 127.

The syringe 114 is noveable along a | ongitudinal axis

As QBuRfarddhané rﬁlnf&hb@me‘é'ﬁ:\é' 13:0) ]c:bgq}if\ﬁb§rb e¥p&RESic syringe 114 of

centrally along t l ength of the injec |on device 110
cohvamoniletypsi mclaé@gtamemxegwéy lulﬁéerpnoa@mgaat angcknden a dscharge
a distal 8 Cont ai n t usi-n t |t
no&f‘]g’t a*?e%fhcﬁﬂ Y%Odgﬂmﬁcrfeﬁge rlﬁee et ak gdsﬁ P20. The

coh®driiofhl PluBSEPIHAS SV @lbi’rNeﬂlyS BE IU@@d 13 Qischaigeetht rdbmehh,eof the
drive spring 130 is transmitted via a mnulti-cagnpon
syangq/ bl4 pgnegiy bes begp irergevedapdirsplaasdaiiB 4 Cimfer%?m?rttéreferred to

bel Cﬂ %&r %gccglgsdrwe%ﬁ]erﬁé?lt '1§ tﬁ%tt gﬁ% PO tfﬁqnzméjglynnge 114. The

ge Its contents t e needl e 118
budpilge cdﬁgraatsczodmgl(sdnmowh) & lt&aaimlbystemm wiibindhe epirgg body 116.

and he syr.in 114. drostatic forces )
whit i SFripgud et dr 68 Paperterpt? o lle ped fanfessarity be so
Tﬁﬁs@ﬁiaﬁegds'oqtb'aﬂﬁtlp At MR8 And BeotRBousZYriapel hiealsy bk DGR with the
body 116 initially ensure that they advance together,

injgpidr] davies afdpupriesenVRRLAR6 bott oms out on the syringe
carrier 127 or meets sone ot her obstruction (not
shown) that retards its notion.Fig. 2c is an expl oded
Apdhspeet) e injetoofdevive Nl inchelesmoreeuth gpringel 262that Bhses the

mul ti onent drive 129 between the, dri spri 30
SYHPRZE Hﬁefngl%a,nr?g(éenj}i PopiYy iawhigh rkpﬁxfzfécge %( 18 e %1 from 1he aperture

1289HROA8AhSse 14 biviie BbESNE 1180 EQ&%%tédirﬂ)déﬁl(fnr PNWAiBR the needle
drive spring 130 and transmts it to a delay piston

11838 contaimed iwithin thei hasimgdrii@ntha 82umTiprisg i1A6 tagisron the syringe 114
v1%M£ %{/‘rshlgl%et (:Sarr(%legrI r Onfr}gtsg%ngee??{]ds rg)]&\llééi% e%gr{mg] q%?i&dm@sai(észlw of

seen
thé figédiidasieticball b ot eenddQentr41B along the length of the injection device

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

Contained within the housing at its distal end 168 is an actuator, which here takes the
form of a compression drive spring 130. Drive from the drive spring 130 is transmitted
via a multi-component drive 129 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 129 accomplishes 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 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.
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inner cavity of which forns a collection chanber 141

in communication with a vent 144 that extends fromthe
weolbptuson chamber 141 through the end of thePGI/E6BR008/002573

140. The second drive elenent 134 includes a blind

bore 146 that is open at one8end to receive the stem

140 and closed at the other. As wll be appreciated,

the bore 146 and the sten1140 define a fluid reservoir

wi thin which a danp flu%& talned The trigger
Figutq srameypiqdsd @’FWF%E"& BV éhf‘sm& -EemPOEnhdNG - 11be multi-

8]

ey RENZ0 P B TOH Rl ORI AT TR T [RISiRO three
prarcipaé cemppomgptsl 30 drime ale@:&nﬁﬂestam &riat fotnythe Ghivacﬂpring 130 and

et ween | oc ace t he [ sl eeve 13
B TR 2By G OL T p AR drhsleriiat B Biste Ra regaats drive
tolthd Q964d BNt Qemdi338an pi vot on the housing 112 via

pi vot 102a. When downwards pressure is applied to the
trigger button 102 at an activation surface 102c (i.e

AR B T e d6 i NG LR IP b tugb e n R S 140, e

inh&r@aliongf Whidh Tedmsoaxt31ct6n chdmBilgl aﬁ&diﬁhﬁﬁicﬂﬁﬁi Wwitea vent 144
of the button 102, the Iocklngbsurface 102b i s

thafeoesis deomn rthencobestion| shambredd b troueh thengidkpy thy piew HYP- The
seb 1) Ve FerBR EYPintithicl @ BIRY BoFEl @G bt ASnBHS M ceive the

t owar S the exit aperture e In uence
stofi 180 endiciovel sphe ngped 3 wilhbe gppredimgd, shebovre 188%ndshe stem 140

adipy S st o it BED Gt s SRapal T nr " 156

into a retracted position in the case nose 112a of the

housi ng 112. The sliding sleeve 119 is connected to a
Theurigeer bwitoe E2eivamevided onrihe kidaad the dpusiegmi I 5 phachy shen in an

ené@%e%?go%h%ﬁn&ﬁﬁ?%egtngg egéi qu % :[‘}‘ilegdle rl:f geévtesl 3@%50&?@ retain the

rudes omth
(hhhepﬂﬂg$3m08£c&ﬁ@aﬁmahuﬁebﬁppﬂna&kh&&ndﬁd@ﬁgsﬁﬁme10@bandﬂw
t he end of the ng eeve 119, for exanple_ b
driyeedsivhd ot méhe@ﬁ ufrhégévﬁ th Hpuacuaind I?E’_Eg‘oﬁgaT}}?s't”gger button

1001 @A YBvot GRAURE Bohsin 1% 91 ml\é%l{/&t H)2ht Wh@ﬁ tabaaivardisRRSshicaB applied
into thehOUS|n rel ease of the pressure causes

totthe trsgger |bngorsll@é\ﬂe amla@tlwlqm%facml@% t(ise. gxesewgedirected into the
osi ti n bias.fr he resilient.ar 1ol actl
hd%smgn] 1?5] atH% Iqo é(l%FlfrfacFOIrQ% Roves: urPW (T n arlzrisre Bign, dway B9m the
lohg:iﬁiduek are 5150 thisactudmd bmxdmsktmrtﬁmbﬂaloanth]eaacking surface
whi ch
102b 1s decoupled from the drive sleeve 131, thereby allowing the drive sleeve 131 to
move relative to the housing 112 towards the exit aperture 128 under the influence of the

drive spring 130.

The sliding sleeve 119 i1s moveable from its extended position (as shown in Fig. 1b)
where ‘it protrudes out of the exit aperture 128 into a retracted position in the case nose
112a of the housing 112. The sliding sleeve 119 is connected to a button lock element
150 which has resilient arms 151 which bias the sliding sleeve 119 into its extended
posttion in which its end protrudes from the end of the case nose 112a. Thus, application
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
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contacts with the end of a trigger button protrusion

102d on the trigger button 102 when the sliding sleeve
W0 20001019486 ext ended position. The trigger buttRCI/GB2008/002573

protrusion 102 extends in a direction which is

generally parallel to the | omgitudinal axis 105 of the

i njection device 110. The button | ock protrusion 152
ho8%heNdS; irdledte il @6t pretumhiiRed thegsiitinglslegve 119 to move into its

perpendi cular to the |longitudinal axis 105 towards the
extenfeshrasitinn wnsisr pias fropsihe mesilozd armph b5 k agtiggegaipsita gide wall of the

r.0t r,ysi o a r [ .

noBjBh he Tt B RkE TP B [4(L fass i 8k GREnERED 52 which
cohtaérs ButH B8 eho oK a efigree buttdibproasioha6pd vn edirggerybuttoarh02 when

the exit aperture 128 (i.e. when the slidin sJe? f )
the sl glingydleqyga mibyadendsd §otihen- et gE DU PR PHOYBISIOR é Fxtgnds in
o EHABEMEINE B M parth 1S 1RSNLETaxil 105 T WSabetion device
11by rideabntogn fdvk pratggen bR teatendd2naboditectibe whightis generally

102a in the djrecti.on of ressure appljed to the
pegadichiae & U lepemigind it L@—?e Rty it sFERoRtoal @aligon 1024.
Th%QQggé?Q)uhbﬁ padthdiond 034 B8y 8 AFRuac 1 02e0gRBich @hn HdvE G4 the top of
the trigger button 102 in its activated position (i.e

the bettdndokrk prptesionaldd WigEprhe Shter losk e d 5@ hag brendnoved away
sl eeve.13 r nti [ r [ t ' :
rc B PR REar  iishe G FREV R AT e B fhe exi
ap&idiire NQ 8 1ia) its Mhattet posigbh)di mgthi gwitton] il tiggebiaaton 102 can be
nmoved into a position in which it is retract%%ainto
Pt'i

mavsd IRBUL Hepctiyted ipogitiop ygrof ReHE SEREd en 08 mpodnige pivot
1039 &n tid gg@(giolﬂ%ﬂ t;HIQ g%&%ur@aﬁ)pn&?% iRt Bitegscﬁré @ﬁx‘?adé_t ®2c. Thus, the

eact1 vated posi the operation of the device 110
buiten {dvkrelaserft 50 eng thel shidingasldeye 11 hectdppateerdpioaigha g@ger button

ves the drive.sleev 31 .. the drj sl eeve, 13 :

10239é§ atcﬁﬁat?ﬁq PRYUY} ﬁfe%%g?z}gﬂg > l:’(zficean %tﬁ%’él?arc}srtg oot of the dnive
sle@b @ MBNbrel 3dinEOY 65nt Mevia g e@ngdsl theveitelpenemt] 28 3dder the bias of the

each case by acting through flexible |latch arns 132a,
comprggsedidyang SpriRg 188kond drive el ement 134 noves and, by

virtue of static friction and hydrostatic forces

acting through the drug (not shown), noves the syringe
WhatthekLiirgrdeesy rlil f pes beamrevedlia® apedingt int Weichcttis osragfed mto

the retyrn spring.126, Th . ing. 126
e i 08 GRRA RISSHET APE HeCHE Pt 1B eBRaPYlRg {Polis been
rotal¥@ 1806l its RRSHYa bR RnOthe oberalion! 51 thg détide 1THisShen as follows.

Initially, the drive spring 130 moves the drive sleeve 131, the drive sleeve 131 moves the
first drive element 132 and the first drive element 132 moves the second drive element
134, in each case by acting through flexible latch arms 132a, 134a, 134b. The second
drive element 134 moves and, by virtue of static friction and hydrostatic forces acting
through the drug (not shown), moves the syringe body 116 and syringe carrier 127
against the action of the return spring 126. The return 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
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continues until the return spring 126 bottons out or
the syringe body 116 neets sone ot her obstruction (not
W@ bwwa)94shat retards its notion. Because the sPEI/GB2008/002573
friction between the second drive el enent 134 and the
syringe body 116 and the hydfostatic forces
acti ngt hrough the drug (not shown) to be adm nistered
thrangh thetdreg (xfdt eh@\mﬁ) ﬁ)daeraelsilsnstetddearé bt sudifiéisne tf) oEsie the full drive
devel oped by the drive spring 130, at this i nt
forge dswelonsd b the SpiAtPInE IB@gfﬂn@n% boitbthe scoh rﬁh"t"ﬁé’lemem 134
| 0 1 (hat [
b P B T B eI s I ncl o) RS to be
dlstehmgedltDjhﬂadmarfdictlbne bsgwaen gbe bcmlmdldlrﬁzeaddmhmdﬂb%aad ithe syringe

ol Saf B unSab A S 1t DR Y RS it

ard, HoWelerS @ﬁfﬁrégan@-% réthinl thé r&ﬁfm§ﬁ§1%epb65inaﬁ§ comPrekf state, so the
hypoderm ¢ needl e 118 remai ns extended. Before the

hypedsomit nheilled 18Iremrems ei@adedeaches the end of its travel
wWithin the syringe body 116, so before the contents of
the syringe have fully discharged, the flexible |atch

BeBdrathelstdand diddlelbinbiti 139 rédtBed the $hd ands G0 Mdthél ihé8yringe body
el ements 132, 134 reach a constriction 137 provi ded on

116, joqbeipredbe Gontents of dhfeiringg havmlldrﬂ1$6§alfgiesle@etkamlfelatch arms
13809 39 lxhﬁ%}g%yg liA9%n g%h& 'anéfgzlegéné 1§g,4g§4" feG Q@m?s?ﬂctlon 137

noves | exi arms 134a, i nwards from
prévidedposa tatdmcsiaoonelémerftilg7a ﬁ/hichds fixgbwithe end af thedsydrige carner

i piirsen, B ToPaRenpe T8, Hitbadi: LR 5346 s rom e

poﬁh@ﬁ'@ﬂ&w&%ﬂgﬁ“z@qg DYostiivmn eviath ag ﬁ&mslaqas,h Qﬁn§ h&4a, 134b no
constriction 137. Once this happens, the first drive

longiee peyrtle B Airgcdgvanelemenigky? torihe ﬁ@zosééiaﬁel e%fmevlé 134, cngadt by the
h
eg‘gfﬁéd st flage\éﬁorﬂgtné (2%296%13)% dl%rﬂ Oficé hﬁiﬁ%ﬁ)i Efg STRYSe L}l%ne]ent 132

rive ele cause
acd amipbn@rfdnuhd st nd alnivai etk nnil B4 ailoanmgaﬁﬁrﬁn@t driendtment 132 to
sho%@h def | ned b tmeen t he qd of the first drive
meyjed Yeﬁﬁieﬁﬁﬂn AEVEFERdbb¥'e 146 in the second drive
el enrent 134, the volune of the reservoir will tend to
decrease as the first drive elenent 132 noves rel ative
Betaust hlec dasping fnd vsecastaangshyithig 4 sghesvoir eotfsbpye) d¢fmed between

theaecqtdI qu tHE Akt g}(wé Ql%me]p Y5 R t'hn%hr:!'g’ g(bre%6t %%gx{cy gr%\re element

apses, u 9% orce
1344¢hel \nilmné e tho |rd:seﬁ\lohr0ﬁlllc Iaudxer detehse ad Itlu:S fironigee tedi@nent 132

mcfvles)ﬁflzlgtllvee tloatth(f:: hse(éa()rnrglsdr}\;);4ealemg'r:1))t4lb34h3X§n the former is acted upon by the
drive spring 130. As the reservoir collapses, damping fluid 1s forced through the vent
144 into the collection chamber 141. Thus, once the flexible latch arms 134a, 134b have
been released, the force exerted by the drive spring 130 does work on the damping fluid,
causing 1t to flow though the constrictton formed by the vent 144, and also acts
hydrostatically through the fluid and through friction between the first and second drive
elements 132, 134, thence via the second drive element 134. Losses associated 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.
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been rel eased, the force exerted by the drive spring
130 does work on the danmping fluid, causing it to flow
w0 bwagke4sde constriction formed by the vent 14BCT/@B2008/002573
al so acts hydrostatically through the fluid and
through friction between thdlfirst and second drive
el ements 132, 134, thence via the second drive el enent
AfteB4.tirhgsbe secasd davatlecthent 1 3v torepleteswsdfaveheitbiaripé ﬂ)ginge body

fluid do not att th h
116 pad gt nde TR B Bt PR b Core ol PRSPRELFH S5 pgletely
dlsl: né&?gx?d R BRENKERSEHy ardidiespiinpaderadisto Reeil e second drive

i ns extended. After  a tine, the second drive
eleeieane'ﬁrt irl B4 ta:mmll pbsiton asd ta guinugite Rause theedanyping did to flow

A e

and the force exerted by the drive spring 130 acts to
retain the second drive elenment 134 in its term nal )
Befus itluei melm of dluichistchansteds theatigable fcly amps hifarimking thg drive
slefeI O qglgtée 1§ xlg?drY\?enélerglérﬁ 13§|rl:£§%‘ﬂ'I aﬂgthtepgoéf *rfcﬁt)n @Ldt\éﬁown) within
I Aué 1t's novenent ore the
the laﬁsmgm 2. Cﬁnsfdoustdcusn e»ohw&ieewxltﬂdn tat¢H axisbl3@a limvatls from the
arms 132a linking the drive sleeve 131 wth the fir
pogfiph &hala e APOTEIn FORBITANOL R foREEHSLIPIE PF i VE lsEe 1 to the
ﬁr§h9 At N 3bhe; Rausy Nvdiled: soifices GaNEer EdiksirRBoADVASe this
exibl e latch arms 132a inwards from t he posi tion
hapﬁmmnthbdrwem¢| 16 aa:ts whilariget heyhm@rﬂdhgyerelmmﬁllé% pldowing
sy Byl hc B b ToRebt Pl ST e o Rlfeased

beLRRO BeSfordeb Ae Gl bt tgl ﬂae\dewaa@nﬂg:wo a@ doologedr beingtthmsmitted to
first drive el enent 132, allow ng.themto ve
the sirmes J &4.cadihoeHsforcaacting an 1he |Smmgeo‘71"cl29l}goée‘urfl [farce from the

ret%%/’r{ %jﬁgﬁ dl:lz.%4Ti’ll§S e %@iﬁgg 1 1@%9%%%&1 t@ﬁ&%‘@raggy 8bQR&Hand the

rive spri O are no | onger being
injectaonsaycletiedompletene syringe 114, and the only force
acting on the syringe will be the return force from
the return spring 126. Thus, the syringe 114 is now

All i aREApIh&e, iof Soiireé, loatt &ﬁteﬂﬁé tdp on Hdkd)ehﬂ(ﬁemcﬂjeﬁ(ﬂdrﬁ)the end of
cle is conplete. Al this takes place, of course

th@?:wmble? The epdp! thersyrage Hewaled 2Boet I Thecaa! Bess 121
ofﬁrhebcaggﬁgfﬁgswﬁ% thd Qlee 9(\Lhénht§ %aggmge nlxs?alﬁ:@%lnffﬁje I\Mdsn]g 112

e centr boss 1 he cap that fits
cowiptibésna telinal cdanent 129 witienistthed datp thelBossd 21 nFhalrdtaderoriement
t he hou5|ng 112
125 comprises resilient protrusions 125a which are directed away from the exit aperture
128. These resilient protrusions 125a deform as the cap 111 is inserted onto the housing
112 over a needle shield or rubber boot 123. The protrusions 125a then grip the boot
123 tightly so that the ends of the protrusions are slightly embedded in the boot 123
which might be made from rubber. This means that, as the cap 111 is pulled off the

housing 112, the boot 123 is 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 ax1s
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conprises a retainer elenment 125 which is fixed into
the boss 121. The retainer elenent 125 conprises
WO e®plo1wed protrusions 125a which are direct edPEGB2008/002573
fromthe exit aperture 128. These resilient
protrusions 125a deformas the cap 111 is inserted
onto the housing 112 over a needle shield or rubber
jopoot 123. The protrusions 125a then grip the boot 123
tightly so that the ends of the protrusions are
slightly enbedded in the boot 123 which m ght be nmade

t 1 I
anoft}:? n?thﬁsi afes ljxsdlsta ggfap}s]e BLEOO th?gg é?gaté:ra(ﬁt%]’é' Qi,sva%)z/iﬂlﬂre (?r%ﬁgn the
syriid@ 160K bﬂ@ﬁlsibiﬁl’W tdimprines c@papiidre Fllgwh% mbladesind‘msi portion

syringe | ock protrusion 170 | pcateqd on.th ut
17 kgt anidyassegprd poruend 7hpi dhe f155t BpdRG9R PPGIOPFIZ g@hd%&ﬂ il ?ap with
eac}hsot %ﬁ‘& Qvé‘ﬁ?fé]%i.%ﬁogs LB oRRGIY hEWHPEe se-EH Groty FigN88 The first
ock pro ru5|on extends in a generally
porieh 0@ halhasdnasdgelilFbct i on (with respect to the -
| ongi tudinal axis 105) into the injection device 110
tomards the | ongitudi nal axisl05. Fig. 3a illustrates

3@' %Jo@s}s KR o vhiksh Pod tOhtdRAed Rvith BRtiafecded delice A$0 of the

can e seen, the syringe | ock protrusion 170 conpri ses
preagntapentiome 171 which includes a first portion 171a

and a second portion 171b. The first and second

portions 17l1a, 171b overlap with each other and have

Thelichde@oB8ON 1 T4 @i5pr$RS hicasahosarsias 78 socaield|towerds e}miiﬁuabmd of the
Fig. 3a. The first portjion 171a £¥) % 1 9.
howitts hbivs THWEAREMSE el ROSFEE HH08h Aot eI UPropRoR of the

cirbJh R OB Vc!agg ndsk0l 19h ahfl %xf&h%%ug‘hm{@ RideQfdse TIBa. The case

case nose 2a conprises a case nose slot 175 | ocated
noteashatr I9S dohemztl exteald renut] Bk caseendso di$2men 4 sectioNed its ggeumference

se slot 175, extend bout a ant i [
w3 EeS Gt e PUTE o PH BB TSN LA Qe
of H Q4RI El aerefRtHAs 1d 2a ov'Eth Gasecn asefist ahd 36bnd portions
does not extend round the case nose 112a on a sect.

176, 1716 of thecrmes bk erainsen K cdderbdirdaht Rsopaes gt |75 (na
dnregxon a-rwlg% h%'?(ngié;ffug ‘em is 1§§)C1ts'39§ht§blgH¥e thB¥€ the thickness of the edge

case nose’1 corresponds to the
]70N6fﬁ@py@m¥MBan¢Mmenﬂ@ﬁ and second portions 171a,
171b of the syringe |ock protrusion 170. The wi dth of
t he case nose slot 175 (in a

The syringe carrier 127 comprises a syringe carrier slot 176 located towards the distal
end of the syringe carrier 127. The syringe carrier slot 176 extends about a substantial
proportion of the circumference of the syringe carrier 127 and extends through the
syringe carrier 127 (although this is not absolutely necessary). The syringe carrier slot
176 does not extend round the syringe carrier 127 on a section of its circumference
which faces towards the button 102. The length of this section about the circumference
of the syringe carrier 127 corresponds to the overlap between the first and second
portions 171a, 171b of the syringe lock protrusion 170. As with the case nose slot 175,
the width of the syringe carrier slot 176 (in a direction along the longitudinal axis 105) is

slightly more than the thickness of the edge 171c¢ of the syringe lock protrusion 170.

In the unactuated position of the button 102 (as shown in Fig. 3b), the first portion 171a
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direction along the |ongitudinal axis 105) is slightly
nore than the thickness of the edge 171c of the

W@ gmplga3d ock protrusion 170. The syringe car rPEr/GB2W8/002573
conprises a syringe carrier slot 176 | ocated towards
the distal end of the syringsg carrier 127. The syringe
carrier slot 176 extends about a substantia

of RB@@%ﬁ IO cRIprbf&sis oo hab@Rehefcatd 8oy SIbNUES 6Rd fheekyringe
127 extends through the syringe carrier 127

caxragk mmugﬁ thiadditionnibe edpe o7 Lt ef thervtings mcy)protmﬁ@n 170 extends

e carrie 176 does n X
P PGS oy 6 35 B sPHbE L LM B coicr
1294 ek eethetRivBh d62 he cbrhﬂdt otbvEQongTihe Idrpiglinalodxié MOS This
section about the circunference_of the syringe carrier

prevertscbe sERasn bt ang &yﬁ@g@\?@meaé%é@%%tq%éd% £ SKit gpgrture 128
I 0
whe?i ??8:% qltl 183§m£&1 (}L%él {cg@e%ﬁtﬁlg)sééﬁggg? 0?956 1nt]%ct10n device
1 104 fdt Bxahflplé be dsq;rpnmeoﬁammdesmﬁb@t 176 (in a d| recti on
along the longitudinal axis 105) is slightly nore than
the thickness of the edge 171c of the syringe |ock
Wﬂérplth% WteQR 187 & ml)%dt tBQts%ﬁﬁéd?dﬁﬂl Ofte teli 981 Pfc dthBe first portion
ton 102 (as shown in Fi he first portion
1715' ﬂzﬁth‘e styhegts lock pgerdsmakl lﬁrmovq;sxu@ nf tzGysogy cundssletid6 so that

case ose sl 17 nd the s r.in carr
g RSl STRE CLaBE I SR ERAGehGE Slfndd fhe syringe
cafePt NG5 baN ddekOn @ ErRAES Withr GOy rihpe copize shoSF6s| it thls75/ay, the
into t he s§r|nge carrier slot 176 so that the syri
syeege cariend77iis Mooldeger 1askechdo Bt dyHon 092 and @anfgte along the

lo '[Ylaln%l 209 lbfbe gie sg 14%11%)&% un-ﬁgf BiaPiEMARL §r1ve spring

€ Syringe 11 ge carrier 7 nmovi ng towards
130 heborepxihie lap@ntdurrada agi28 Qﬂhlmcamsheicnapmllldf ths butiom\182 (o applying

t hr ough acci dent.al t|v bon of th ectiaon devi )
fog 49 HighrCeHrAT ey TG I A felgtied PRV SRR 1o from it
cod¥aeiind hesibibh t2aint0¢hd %cmigeﬁjurf&el t@bactwaﬁﬁgemamgl R, multi-

the edge 171c of the first portion 171a of the syringe

coppeRerp doive e msiye 1Pgard thesexatapegiret HS, alppe ngd thasyringe 114 and
that the second portion 171b of the
Sy§n$:%%€gcarr|er protrusion 170 surrounds the syringe
carrier 127, but does not engage wth the syringe

carrier slot 176. In this the syringe carrier 127.
Thus, the sydpaset! 4 BEKWHNEOIHE A e G Rsane dinally
unﬁi ‘i’l&gtlltnt&ethhpﬂﬁ' BHGhNE2 AXAGuat@P. Offdbursel 9s 2461 leg@irek 1dhat the

extend under bias fromthe drive spring
slldmg sleeve 119 has also been moved into its retracted position, thereby releasing the

button lock element 150 from its Jocked position against the button 102.

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.
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130 along the longitudinal axis 105 because activation

of the button 102 (by applying force to its pressure
wapate3d02c) will have rel eased the drive cyPCHG8r008/002573

131 fromits contacting position against the | ocking

surface 102b, thereby perm figgi ng the mnul ti conponent

drive to nove towards the exit aperture 128, al ong

(H%&%J‘th? syringe 114 and syringe carrier 127. Thus,
syringe 114 and syringe carrier 127 are prevented
fromnoving longitudinally until the tinme that the

button 102 is actuated. OfF course, this also requires
Lt hat 1 RIECRPR ‘E‘Tvﬁif‘ QYEPEE119 has al so been noved into

I 1S alRfukig! Rdple@ b tre@ive b Q?fiﬁ%/ héwhgasdifhaideendaulel e syringe
lock element 150 fromits |ocked position against the |
beipgtrneyeabigan the haysing engdipngaudival sdepasen 2 reigctedposition in

resent inventiqn. Ck | . FCSNI

RS g AP0 s AR AR S5 AP AP ap LR gon
whidh HiendiktiRrgcapelobf tikesyringe nixiands Etomi nse houshmg through an exit

i njection device conprising: a housing adapted to
aper8Pei ve a syringe having a discharge nozzle, the

SyriN4e Rgt-ng noveabl e in the housing along a

l ongitudinal axis between a retracted position in

whi ahiriveexddipted abgactadrpdreby thegohator ped imiurhiael upies the syringe

housi ng. and an ext ended position in hch the . .
to RIS e B PR R e iy d csobened ol g aicharee s
coH@Hﬁ'tl&gu%}hﬂl@l&%hﬁ@e%&ile;apertUre; an actuator; a drive

adapted to be acted upon by the actuator and in turn

act autsbse meckymsmgdaptsd.ailyaih sagaged fRogivoPs & PErFRiche getuator
osition. fo i .ext e it i -
ooREPL L R R GREPL 008 M SRR Pt on v
drivechani sm adapted, in an engaged position, to prevent

the actuator .actjng.on the dyrive. and, . in di sengaged
posiYHRee tBriHAdRP dt“hé“pé’Sf‘dé‘i DFIngG ag i s %‘ﬂvaf’%e @ ve;
a locking mechanism between the syringe carrier and the release mechanism to

inhibit movement of the syringe carrier and syringe towards the exit aperture when the

release mechanism is in its engaged position.

2. The injection device according to claim 1, wherein the locking mechanism 1s
adapted to prevent movement of the syringe carrier towards the exit aperture when the

release mechanism is in its engaged position.

3. The injection device of claim 1 or claim 2, wherein the release mechanism is

located at an external side surface of the housing.

4. The injection device according to claim 3, wherein the external side surface 1s
displaced from the longitudinal axis in a perpendicular direction with respect to the

longitudinal axis.

5. The injection device according to any one of the preceding claims, wherein the

release mechanism comprises an activation surface adapted for application of pressure
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a syringe carrier adapted to support the syringe as it
i s advanced; and a | ocki ng nechani sm bet ween t he
waypnga3carri er and the rel ease nmechani smto PEGBRG08/002573
novenent of the syringe carrier and syringe towards
the exit aperture when the fél ease nechanismis inits
engaged position. 2. The injection device according to
by @ aiemof , thetigeetion ddwacd pckidirgctingc mwitbarhpesizg tpmede tthe release
event. novenent the s e carrier. towards the
el G Ly SR PO T B 5 ST B ZPUAT S i i £ o
engaged position. 3. The injection device of claim1l
or claim2, wherein the release nmechanismis |ocated
6. at dhe émg‘teetﬁmaﬂe\med@cgcdrixfa@eanyfortehef the ws¢oaging #laimpewherein the
devi ce acco n .al n13 n the
relgggh Eieshign gemetsfaco e S SB e meORERL
| ongibekigh (R praision Bnggpethp 8 EhgddadfierdinMBE tngaBed\bdsition of the
respect to the | ong |tu§|nal axis, 5. The_.injection
relepsg imeshapi e raafl mgdrﬁ@ngaasﬂ iBora the srHge sRBKE va digeggaged position
Ofw@elgagl£ g ease mechani sm conpri ses an activation
ace a ‘for application of pressureby a user
of t he |nject|on device in a direction into the
hou3|ng to.nove the relegie mechapnismfromits e

7- posilff dWeeldon fevits SEAGHBEY YHETE iBh PrErusiPle” qfffﬁ”éﬁ%gfﬂgﬁpeﬁure

thrg@éﬂ &ﬁlcﬁqmﬂin@gcmea%me of the preceding clains,
wherein the release nechani sm conprl ses a prOtI‘USI on

extending into the housing, mhereln the protrusion

“ heé}%g?‘@tg%é‘"ﬂ%“ n%?c aiar£r7| vev ereldx tEle a}é rp\ggg(frg%ﬁs% Ition of

Kan S and aged

SYI alfgst Setion %1dhrhstdﬁ}ﬁer£i;i(ﬁﬁﬂ yagethgpositl theythgd cha@rier when the
rel ease mechanism 7. The injection device of claim®,
relggse Msichanipra lffJF’o‘fSr%P%f’ﬁl ROSY9Pi ¥¥s an aperture through

whi the&%_}ﬁi ??ﬁrti!oﬂgﬁhlgﬁré' HEherSheNdSt tBenddde With Bkt éy‘i’ﬁge carrier

devi ce aim 7, wherein the aperture conprises:
whih tlst repase mechansnts in &s diseegegedpexitiero engage Wit h the
syringe carrier when the release nechanismis inits
engaged position; and
9. The injection device of claim 8, wherein an edge of the first portion of the

aperture engages with the syringe carrier when the release mechanism is in its engaged
position and is not so engaged when the release mechanism is moved to its disengaged

position.

10. The injection device of any one of claims 6 to 9, wherein the syringe carrier
comprises an opening for engagement by the protrusion when the locking mechanism is

in its engaged position.

11. The injection device of claim 10, wherein the opening is a channel extending

about a section of the circumference of the outer surface of the syringe carrier.

12. The injection device of claim 10, wherein the opening is a slot about a section of
the circumference of the outer surface of the syringe carrter and wherein the slot extends

through the outer surface of the syringe carrier.
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a second portion which is dinmensioned not to engage
W th the syringe carrier when the rel ease nechanismis

WO 0001089466 sengaged position. 9. The injection PEWGB2008#002573
claim8, wherein an edge of the first portion of the
aperture engages with the syl6i nge carrier when the
rel ease mechanismis in its engaged position and is
not so engaged when the rel ease nmechanismis noved to

its . di sengaged position. 10._.The injectjon device of
any isanirig seRes of BaonuRb PRI PHE- Ly r THEEhCESrliap of the
hoB SRR 'cb BB a s ORI M}Otht Alghewtial eieeprbiridoh BRieRdN Ll WabiOWhen the
when the | ocking nmechanismis in its engaged position.
lodking Tkehanispeistin gn eogaged gopfios| ai m 10, wherein the
opening is a channel extendi ng about a section of the
circunference of the outer surface of the syringe
j4car rFiRr injekfion QideNpE iy @fe dFVthe rededinigaciainds), wivdieinetha drive
the opening is a slot about a section of the
copiprisefe Srbratendingtnseallsltodhe lanefadipalgxist he syri nge
carrier and wherein the slot extends through the outer
surface of the syringe carrier.13. The injection
15d ?Vi"ﬁﬁ iafecaoy deviee of anl ainesof@ht Prekddinpivdaimis nwhersac thegrgtuator
of the haqusing conprises.an opening thr h which the..
CORHBISELRIATRAS @3@%@%@%@%&‘?6 @Héfh%e?%éﬂﬁirgua%“ ﬁgfe“a“edt position to
a0 §8Bitich.i N i tS engaged position. 14. The
i njection device of any one of the preceding clains,
mhereinjthe drive conprises a shaft extending parallel
o the longitudinal .axis. 15.. The ipjecti: [ o
]Gtany ﬂﬁe‘n Pfg?lh SYire L diN e 1% the P r%@‘#]giczélﬁg’eﬂgt\é? Iﬁg(t)lglpnsmg a
refONEHIE SASTIRIlGSHAG oNRAE Bowttaimedot coeriag at lastsypartige of the exit
carrier froma retracted position to an extended
apggydict i on. 16. The injection device of any one of the
precedi ng clainms, further conprising a renovable cap
for locating on the housing and for covering at | east
17a poFhd mjecobn dheicexil tclapekd wrherein the o viablp eep ilpaonnected to a

reglg\él gtsglghf |8fa1 Ialtgne ]a%ch\é\f%grnegzglef I's]uechr t%gp}/haeblshelelg a0 rtRoved from the

discharge nozzle when the cap is removed from the housing.

18. The injection device according to any one of the preceding claims, wherein the
drive includes first and second drive elements, of which the first is acted upon by the
actuator and in turn acts upon the second, and the second acts upon the syringe or the
syringe carrier to advance it from its retracted position to its extended position and
discharge its contents through the discharge nozzle, the first drive element being capable
of movement relative to the second when the first is acted upon by the actuator and the

second is restrained by the syringe or the syringe carrier.

19.  The injection device according to claim 18, further comprising a coupling that
prevents the first drive element from moving relative to the second until they have been
advanced to a nominal decoupling position that is less advanced than the said nominal

release position.



renovabl e shield on the di scharge nozzle, such that
the shield is renoved fromthe di scharge nozzl e when
wWo b@oos3é s renoved fromthe housing. 18. The Pej/682108/002573
devi ce according to any one of the preceding clains,
wherein the drive includes fi¥rst and second drive
el ements, of which the first is acted upon by the )
20act Tht onjeatich devicauacvorting taglimt e vdecomdhe equplingeomprises a

secqond acts .upon the syringe or the syringe,.carrjer
decoppHAE &4 a’f‘?rgn?‘?“t"@tefl e‘%}%‘c&& o‘8 b6 s‘?q?rf]%'ry%s %‘gel %e%e%( vgrr’lc ggo the
sail Idhfih8 me@&%lﬁl?%@ﬁkg &niltadaped k& atSoupltr e diisttditve element from
di scharge nozzl'e, the first drive el ement being
thecseperisl, éhusfallnwingrthe first drive Elemeniorheyegelabrritothe fecend
first is acted upon by the actuator and the second is
restrained by the syringe or the syringe carrier. 19.
21The Ainp&tib® Be ey isabstatiany di RereindefratescidiBed With tdference to the
conprising a coupling that prevents the first drive
acesingabingidraingdyi ng rel ative to the second until they
have been advanced to a nom nal decoupling position
that is | ess advanced than the said nonmi nal rel ease
position.20. The injection device according to claim
18, wherein the coupling conprises a decoupling
mechani sm activated when the drive el enents have been
advanced to the said nom nal decoupling position and
adapted to decouple the first drive elenment fromthe
second, thus allowing the first drive elenment to nove
relative to the second. 21. An injection device,
substantially as herei nbefore described with reference
to the acconpanyi ng draw ngs.



