WO 2009/019439PCT/682008/002580 1 Injection Device Field of the

| nventi on
the type

“ﬁp &Wﬁ%sie i nvention relates to an |nject|on 8&%%502%

syringe and whi ch extends the syrl

di scharges its contents and then retragts it autonatlcally 10

Background of the Invention Injection

evices are shown in WO

95/ 35126 and EP-A-0 516 473. Thesi d%y|c§%,enploy a drive spring and

sone font

of rel ease nechanismth the syringe fromthe

i nfluence of the drive spring once its contents are supposed to have
been 15 discharged, to allow it to be retracted by a return spring.

General ly,

the return spring is relatively weak, since its restoring

force ”“StghﬁdQYﬁkqgﬂﬁnQX the drive spring, even while the drive

spring is

he vari ous conponents of the injection

devi ce ahd the syringe during an injection cycle. This may

10

15

20

25

30

The present invention relates to an injection device of the type which has a syringe and

which extends the syringe, discharges its contents and then retracts it automatically.

Background of the Invention

Injection dev1ces are shovm in WO 95/35126 and EP-A-0 516 473. These devices
employ a drive sprmg and some form of release mechanism that releases the syringe
from the influence of the drive spring once its contents are supposed to have been

discharged, to allow it to be retracted by a return spring.

Generally, the return spring is relatively weak, since its restoring force must be
overcome by the drive spring, even while the drive spring is doing work on the various
components of the injection device and the syringe during an injection cycle. This méy
give rise to a problem when the injection device is used with sealed hypodermic
syringes, which typically have a hermetically 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 retum 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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15 Summary of the Invention

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

problems.

20 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

25 which the discharge nozzle extends from the housing through an exit aperture;’

a cap removably located over the exit aperiure;

a syringe carrier adapted to support the syringe as 1t is advanced; and

a locking mechanism which is adapted, in an engaged position, to prevent
removal of the cap from the housing and, in a disengaged position, to prevent movement

30 of the syringe carrier towards the exit aperture relative to the housing but permit removal

of the cap from the housing. .
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Preferably, the locking mechanism comprises at least one locking component which
10 moves between the engaged position and the disengaged position. More preferably, the
injection device may comprise two locking components, wherein the locking

components are disposed on opposite sides of the housing.

Each locking component may comprise a button which protrudes through an outer
15 surface of the housing and each locking component is disengaged by applying pressure
to its respective button. Preferably, the pressure is applied in a direction which not along

the longitudinal axis.

In one embodiment of the present invention, cach locking component comprises a
20 resilient member which abuts the housing and maintains the locking mechanism in its

engaged position when no pressure is applied to its r\espective button.

Each locking component may comprise a locking arm having a protrusion which
engages with a ridge on the cap when the locking component is in its engaged position.
25
Advantageously, the housing of the injection device may comprise at least one resilient
arm corresponding to each locking component, wherein each resilient arm is engageable
with the syringe carrier, wherein the resilient arm is acted upon by its corresponding
locking component in its disengaged position to engage with the syringe carrier, thereby
30 preventing movement of the syringe carrier relative to the housing, wherein each locking
component does not act upon its corresponding resilient arm when it is in its engaged

position.
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Advantageously, the needle shield may be connected to the cap such that the needle
shield is removed from the discharge nozzle during removal of the cap from the housing.
20
Moreover, the cap may comprise a shield retainer adapted to grip the needle shield,

wherein the shield retainer is located within the sleeve.

In a second aspect of the present invention, there is provided a method of removing a cap
25 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 located over the exit aperture and being connected to a needle shield of the

30 syringe, the method comprising:
applying pressure to a surface of a button arranged on a locking component to

move the locking component to a disengaged posttion so that it no longer engages the



position. 4 Preferably, each resilient aimconprises a protrusion
and the syringe carrier conprises an aperture corresponding to each
pr ot rusi on‘fv0 B4 each protrusion engages with its cc}’rq'Té‘g'HBmo?F 0
aperture on the syringe carrier when its correspondi ng | ocki ng
conponent is in its disengaged positioh to | ock the syringe carrier
to the housing. Each protrusion may conprise a first abutnent surface
engageabl ecapiallbwingdtiorbespoongi figmsibe bousingbibe laokingsompaesst eReagRg

of the aperture on,the.syringe carrief.. n its correspondi ng | ocking
conponent I”s“sieﬁg"fﬂegpaﬁlgoerﬁﬁé’é% tﬁgsr?rfl?‘{)a}i\gg%d force is applied to the
Syringe carri ermbéngithéap hloh@urricigithbiaalexisavayedrdm the eaitapertirhiguch that

| ongi tudi nal axis. Preferably, the |ocking nmechanismis |ocate

adj acent t e ngsdle skigldris moxed Bpag tedprgitudinfloays,aut of 1t pbapequ Oggyregﬁd
a sl eeves | peated ;Wb hide Hﬂ@la;ﬁ%dﬂ/oz@l@%ﬁilsi(ﬁﬂ 166t botRpdneni iREisbdishngaged
Preferably, a needle shield is removably | ocated over the discharge
nozzl e, Adypasiticageeigatsynovementoé thelsyrirgsiaking thadpngBidishiett ed to the cap
such that the needle shield is renoved fromthe dischargc nozzle
during renmoval of the cap fromthe housing. Mreover, the cap may
conprise a shield retainer adapted to grip the needle shield, wherein
the shield r_etﬁi ner is %c fed.within the sleeve. In a second aspect
of the pre?éﬁ-(——ﬁﬁ#@-ﬂ-ﬂ“—@-ti——it, S HEMEES provided a nethod of renpving a
cap 25 fgom an injection device having a housing and a syringe

| ocated in_the housing, the syringe veabl e .al ong, a_l.ongi.t udi nal

axi s of th&hhduephep palneam b Fl‘é*f”f"é"@tnglﬂ wsiof ieﬁ‘ﬁmg{‘f Wh c%ﬁ?ﬂge 10" the
di schar ge Q&éﬁbﬁﬂﬁ &AWMn3t Rednieht hin the housing and an extended
position in I ch the discharge nozzle extends fromthe housing
through an exit aperture, the cap being |ocated over the exit
aperture apgd peiing; £R00EGEEGFIR ifcARAUSicS HcBldheOb thdifedf BVérioge,

t he net hod” Conpri si'hg: appl’ying pressure to a surface of a
button &¥ranged on a | ocking conponent to nove the | ocking conponent

to a disen glagg %j iS%OpSEEirSE‘JECQR'C Rw &Qﬁe iin}eclrim'n deNIBE Figny mﬁtstcgﬁremoved;

Fig. lc is a perspective view of the cap of the injection device of Fig. I;
20 Fig. 2ais an cxploded right-side view of the injection device of Fig. I;

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

1;

25 Fig. 2c is a perspective view of a multi-component drive used in the injection device of

Fig. 1
Fig. 3 is a cross-sectional view of the injection device of Fig. 1.

30

Detailed Description of the Drawings

Fig. 1a is a right-side view of an injection device 110 according to the present invention.
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10 Fig. lc 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
15 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
20 conventional type, including a syringe body 116 terminating at one end in a discharge
nozzle, specifically a hypodermic needle 118, and at the other in a flange 120. The
conventional plunger that would normaily be used to discharge the contents of the
syringe 114 manually has been removed and replaced with a drive element (referred to
below as the second drive element 134) that contacts a bung 122 in the syringe 114. The
25 bung 122 constrains a drug {not shown) to be administered within the syringe body 116.
Whilst the syringe illustrated is of hypodermic type, this need not necessarily be so.
Transcutaneous or ballistic dermal and subcutaneous syringes may also be used with the

injection device of the present invention.

30 As illustrated, the injection device 110 includes a return spring 126 that biases the
syringe 114 from an extended position in which the needle 1 18 extends from the aperture
128 in a case nose 112a of the housing 112 to a retracted position in which the needle

118 is contained within the housing 112. The return spring 126 acts on the syringe 114
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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.

20
As will be seen from Fig. 2c, the first drive element 132 includes a hollow stem 140, the

inner cavity of which forms a collection chamber 141 in communication with a vent 144
that extends from the collection chamber 141 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 the
25 stem 140 and closed at the other. As will be appreciated, the bore 146 and the stem 140

define a fluid reservoir within which a damping fluid is contained.

The trigger button 102 is provided on the side of the housing 112 which, when in an
engaged position with a proximal end 145 of the drive sleeve 131, serves to retain the
30 drive spring 130 in a compressed state by contact between locking surface 102b and the
drive sleeve 131 when the trigger button 102 is in an unactuated position. The trigger
button 102 can pivot on the housing 112 via pivot 102a. When downwards pressure is

applied to the trigger button 102 at an activation surface 102c (i.e. pressure directed into
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which can move over the top of the trigger button lock protrusion 152 when the trigger

button lock element 150 has been moved away from the exit aperture 128 (i.e. when the

25 sliding sleeve 119 has been moved into the exit aperture 128 into its retracted position).

In this position, the trigger button 102 can be moved into its deactivated position by

rotating the trigger button 102 about the pivot 102a in the direction of the pressure

applied to the pressure surface 102c. Thus, the trigger button lock element 150 and the

sliding sleeve 119 act together to lock the trigger button 102 in its activated position (i.e.

30 the locking surface 102b contacts the end of the drive sleeve 131 preventing it from

moving towards the exit aperture 128 under the bias of the compressed drive spring

130).



button 102 can pivot on the housing 112 via pivot 102a. Wen
domnmards,&ressure is applied to the trigger button 102 at an B
activati onVOPPAIE]02c (i.e. pressure directed into \ET/CB2008/002580
2009/ 019439PCT/ GB2008/ 002580 8 t he housing 112), the | ocking surface
102b noves upwards in a direction away?fromthe |ongitudi nal axis
105. In this actuated position of the trigger button 102, the | ocking
surface 10%hehsheddidingmicede 1 mstboen tipvedantl apsition 31 whidhdt elystragiadaniong

the dri | . 137t . relatiye to th i 12 t
exi t aper t Bedouaag dtadre-oRe i Faifst metifan Franareer Shfor SUAME vele
sliding sl grued ihleditd deadtidRaRbaLSH, 6B dpbstiexéRPeleshiqead s men fablishown

in Fig. Ib) where it protrudes out of the exit aperture 128 into a
retracted position in the case nose 112a of the housing 112. The

sl i di ngcil ﬁﬁl‘éﬁpf%@l? ld'}iée ARash %%IES\C,I\E@HJQ GIGE 1 DU E}‘Ielc&i‘iv_le Qkveli3 1ShARE He

150 whi Ien ich bras thé sliding sleeve 119

into its efktseddedelposittli33rand thewfrstodrivietedernemtl 1 5t movesdbe ssooodlt rreclementof

the case n .112a. Thus, a i cat isan, pf t f

Sl di ng. si o5 dh T8 copopy agiRnrisiBh BReRUARh AL T B Tadd TR i ekl
sl eeve 119d@@aéleméntti38 Shidves and) e viitie dDOstaizviciion and bslrostdticafotcesl acting
position into the housing 112; rel ease of. th r ure causes 1;he1 7
sliding sl Beueghithe dreg fRe) ShoWRlo mPXeS f*@ Sé?f‘%‘?‘lg%‘g' Eg‘i F?‘fﬁ?’lﬁ%acé’f"eﬁi d
fromtheyr Qgsallﬂs't Rt acBbABf Ilrefed kfthgaddl ThE redurfiisginyabé cohprekies Bodigieng

112. The trigger button |ock el ement 150 has a trigger Eutton Io%.
pr ot r usi onhuSdenpic aredio Al hemersgs frAm: the Xl @refury 128 iogé]éer Bismeoh 2. This

protrusi Oncéngégemtﬁ e febrd ngb%tmoaag%umg g??@! tod 96 Phe2@VDdnicS

inits exten position. The trigger button usi on_ 102 ext ends
in a di r ecothenobwiiasioni(otgheem)ahityetprs i metion.decpise tpnytic Hr R beaxse
20 105 Of %I ARk Gnli38Gnd Ml oA ol G98End Mt h9ok@RKforces acting
protrusion 55BN ends A diTect i on Ich is generally )
per pendi & uttasughahd dragl(ertghewita bt administet@bare oolesudierienh o resisighe fulbdriveon

protrusion,102d. The.tri r.. button I

102 whi onfESn IpSpEe e o RS Sl hat I Ol BSCRARF R, ABRER!TA
pr ot r usi onbddias whmovd Meéthim ihg geringeubddyn! l6oaid thk elmeg {nol SBowrgsbdgasnto be
noved away fromthe exit aperture 128 (i.e. en .t he 25 sl i,ding. -

sl eeve 1199Khargsde KYARDS r’l‘:ﬂ?‘bg‘ftw&crb i 5 %‘gr%"reee]i@g“i l%# oanldgit hsle 3yringe
retracted pegifi0dmi -hytifostalit for@8Sittiripaizouh ehetdraigy@er stoinh anbel fknioaterdde
noved into its deactivated position %rotatsﬁ.the tri ?%eé b{gttora%e
102 abod? PISehPVHSE SHHERient 10 f4ian 4he WEIP SRR 'ThE 1y EURRIFBRSL 5B 88 ™%
the pressubgliaaGl0P s xidied  ri gger button |ock el ement 150
and the sliding sleeve 119 act together to |l ock the trigger button

102 in its activated position (i.e. 30 the |ocking surface 102b
contacts tRerenfeQfcohlaritk .li}grgcrﬁllgfi@ﬁcﬂeg IheRinB\GE NS trde] WithfoltReRyiRYE Bedy

towards the exit aperture under the bias of the conmpressed drive
spring 130)16, so before the contents of the syringe have fully discharged, the flexible latch arms
25 134a, 134b linking the first and second drive elements 132, 134 reach a constriction 137

provided on a latch actuator element 137a which is fixed to the end of the syringe carrier

127. The constriction 137 moves the flexible latch arms 134a, 134b inwards from the

position shown in Fig. 2c to a position at which the flexible latch arms 134a, 134b no

longer couple the first drive element 132 to the second dnive element 134, aided by the

30 bevelled surfaces on the constriction 137. 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,



WO 2009/019439PCT/ GB2008/ 002580 9 When the sliding sleeve 119 has
been noved_ into a g05|t|on in which it is retracted into the housin

112 (i.e. Wﬂtzgmfﬂﬁ%* tnl ocked position) and the trigger Ft e Wzﬁ"f&s

been rotated into its deactivated position, the operation of the
device 110 is then as follows. 5 Initil@lly, the drive spring 130
noves the drive sleeve 131, the drive sleeve 131 noves the_ first
drive eIennﬂhuﬁﬁﬁeamﬂmngﬁuﬁnssmndnubwﬂbn@nﬁﬁ#“&%@mhﬂwé§)ﬂﬁhwgéﬁﬁﬁﬁ“

drive el eggﬁ Bftherﬁégt ach TSRET gyanaq%é : Bfind %g%&nﬂ]@&ctaﬁ@%ﬁ@aanaﬁ

132a, 134 es and y virtue
of static {34 @i %]mﬂé‘%f'&)@fe&&b@it Gl ﬁaidaesdeatehsm@ mhrfm;gmvpraéemnrmgn

(not shown), noves the syringe bod 1163? s% I}&B} carri

agai nst t haoesstielsiveofo thageqopd griNe EisRERly! Sowherihe 10me 5,28 r‘ilpr?f;l
conpr esses,and P IR pskd Bl asidfis Gsrcddreightihe vent
apertur g’elﬂQoﬁphpﬁelaﬁoggﬁﬁgeglclz Thlg conti nu%s lunltll t he reﬁg‘{b have

spring 12614daintocths callectior chiambersifd i hlgs. onsayhe Aeibie fatch amad 34
20t e e B AR St s

friction b secon 34 an the syrin
116 and t hgubingrioss dldve tHongk abe aonstmg:oﬁ5fonhq:d)lbgﬁht h@mdnlif’g E(n%oiﬂs% 1gekin)

to be adm nistered are suf.tic r.esi t f e
devel oped Bydresiaticgy \?éo“ﬁg ﬁr@“iﬁ ﬁ'ﬁ? 41%1cnonobeh¥ee E}éé gljécaé]n e%%dvd}fv‘é
el enent gl 3dRedts 192,1104 @MRe Wid Bk Beobh@ dfve tlagmtbddchkicﬁ aasudlatddewl@h thg
(not shown) begins to be_di schar m c f“Ctlog?Oﬁ en eto
second dri Jewel gheedsmpigfluigheo f“h‘ eﬁé% PEH3eLs 8" g,t-ll

forces act 5%?63 Q&QHQ%&?%@E&%(MgSQ@W@%a&@ (‘bﬁ:p&dﬁﬂiﬂmnﬂtt&é aglpcﬂﬁnmce
however, icient to retain thé return spring 126 in its conpressed

state, so héedlerppoidersitndedeedl e 118 remai ns extended. Before the
second drive elenment 134 reaches the end of its travel wthin the
syringe body 116, so before the contents of the syrln e have fI|£
di schar gedAfehe tifdegstic tsbc@nﬂ dtivhelamant 134 CﬂmleteﬁB@BfaP’Fln‘k By therRyripgs ‘%/ dy

and second, g‘i E“EP:? el ement 3%5‘},}3369{]5@@% Roft &9 B35 el s%ﬁélnl 1l?z,¥e &{rﬁlpdbtd@d

on a |l atch & erlemen |xedtot e end
syringe cagistigigeliZind thhferaomstied ot the rdnm?pnm’e@ actido fretainths @CP%Q ‘é’h"e

arnms 134a, 134b jnwards fromth i

posi tion aft *"Wl‘ﬂ“cin3 RASAPEYRY PESIHY ar[) tércﬁéﬁlqgﬁma%gﬁ@ &mp%ggng&ea? q?:gt?& e
the first gguyRuRhvenEiat, ABRinght fist seeconener il Y2togiontmistits B¥emaitded by
the 30 bevelled surfaces on the constriction 137. Once this happens,
the fird® drive elenent 132 acts no |onger on the second drive

el ement 134.rad RWehevdi6 fuid ﬁ;texﬁﬁllstéﬂ ﬂale dleRible 12BR atros lﬁiudmkmgahft Jmvet 0
the second drive el enent 134. gg%% 9439PCT/ %?08/% %ﬁ ) thin
Because théleé‘emﬁiﬁg*ﬂf the, figst F‘%Vf'c‘ﬂ?ff‘ﬂlt AOeR Consishon (ot eROSYR) St
defined b etl gq 1§nﬁn§)3‘:on§?ﬁn$ﬂ 9lesdhd ‘ﬂ@x@leﬂﬂﬁ}ﬁlbnm2ﬁﬁkdvdrdhefr&hlthﬂj
bore 146 in t cond drive elenment 134, the volune of t e‘t‘ ﬁjervgl r

will tend tposmlew, stemewtogspositien R} wWhich deqy\ne lenesrsarple B duxg s tPRe
to the igcq.l}g gmlrevglel% l‘ﬁnﬁﬁt @ W%@véll'@@ SPREBT od TheABEBHicHONNOMYE tHie

happens, the drive sleeve 131 acts no longer on the first drive element 132, allowing
them to move relative each other. At this point, of course, the syringe 114 is released,
because the forces developed by the drive spring 130 are no longer being transmitted to
the syringe 114, and the only force acting on the syringe will be the return force from the

30 return spring 126. Thus, the syringe 114 is now returned to its retracted position and the

injection cycle is complete.

Al this takes place, of course, only once the cap 111 has been removed from the end of



5 drive spring 130. As the reservoir collapses, danping fluid is
forced through the vent 144 into the collection chanber_ 141. Thus
once the fVOIWUIMRich arns 134a, |34b have been rel edddCBPMORSA e
exerted by the drive spring 130 does work on the danping fl uid,
causing it to flow though the constridtion formed by the vent 144,

and al so acts hydrostatically through the fluid and through fri ct%on
bet ween t hdefhionsing dhd sdbosep dil ven ey dicarmarel followingadisengagement of 3

t he second, dr.ive 5 ' i L8 178:0Y900f Thbe
danpi ng f |H?kd“%omcﬁ%a?‘fgﬁﬁ%‘%ﬁfé?%d‘@ﬁé@?%?iéfﬁ%?‘?%g‘g?ﬁ‘f?ﬁe ‘body” of 1 he
syringe t oloakigg eampechenist Fhpressed hevardly inte tlspinjestjort dévieeehidi (as will be

i me, the SOLOHd GrIYanOBREHonToP EBaITECsD: |1 Tpaydie Srfet § sefed
syri nge $0ogh 4 18oand. TR cetiBalBdsd L1t dTeRe caplthd: Hitswhbinnke siédve 1tDwhanths
of the syringe 114 are conpletely discharged and the foL?r%S eﬁgrked by
the drive eaprilids mswlledenthedopsng| 1 GORPriseRing ieraeat Emetich 84xed
its ternin lokd ' e £rdsiiR hsihsf1k 5 Ghhich
fl ow t houg h% ﬁg%\l?gegnftmlﬁg r?&%&%ﬂé&{t‘ﬁ%ﬁ f(i)r?%%&d?i vene E[I‘EI}I'[ S132 to
conti nue i 4rs directedrenty. fratf tHakisrapertune 1 28 skhesaotesiliont protpstens §23adsBagd,
the flexibLe |a .arns, |, 32a.li.nkj.n ri I i

first driv e@f’%ﬁr@ﬂt"; T§Tefle°élc%th§nh8i§%{%$Igz%ﬁ‘é?’?ﬁ l)({:et%fi%n&%(g?lls Béil\}dm %Nlﬁ%i n
t he housy NPhelgrdtrusidrisd 260t8h giip tHedooti®d eghtihe thhtake tids of theprotaisions are

32a inwards fromth osi,ti.on own to. osi tion at ich.t

| onger coufigdtly F& B‘fqegé“ g’le&é'ﬁ?'ef#?\{p‘?}bmfgﬁ’ég‘?g’a]df S 'a'rb%g\g\;réqg Se'%%%? H’%&z,
ai ded by bgvelkled QurtaeR&d off thh@oedids1 T, abd bovt 1A3cie pulied atrap femsthe
the drive sleeve 131 acts no |longer on the first drive elenment 132,
al | owi ng t BEmee b1 thesprdt e each other. At this point, of course,
the syringe 114 is rel eased, because the forces devel oped by the
drive spring 130 are no |longer being transmitted to the rin 114,
and t helonFig. 2oplee shevtsiagyrisae logk Peusiny & 7Qjocqted gn thedtriggsr ﬁﬁ"’f g&c@ s
from the 3@ el DnisPls Rekihabo e ehd wiidlSis thlcA9Bardsh 4o ihS aPQWIrd BigUITHRd
toits retracted position and the injection cycle is conplete. WO
2009/ 0194 39ROE: GRRAOSHBE25T0 extendhiv dwrsngialy) parpendioyia dirgpign) {with Jgspect
only be re fal h-ow j 7 I ' [ 6Qis
embodi od | 1 Br aned Bl R 5] R R E on e 100 KO R N A
conponent m@st be pressed inwardly into the injection device 110 (as
will be,explained further in conjunction with Fig. 3 below). The end
of the @ringe is sealed 5 with a boot 123. The central boss 121 of

t he cap t haig. §ishéwshdvhihe lodkingshebedsm 160 ishintegrated vatipthg infedtion demsecal 10ed
on the housing 112 Congtises a retainer elenment 125 which is fixed
into the bBEYE PEEECHYNEIIQR ai ner el ement 125 conprises resilient
protrusions 125a which are directed away fromthe exit aperture 128.

These resilient protrusions |25a deformas.the cap 111 [s.inserted
onto the habeiasgngrpechgusmd 6Rcappases HY"%II‘EfiBﬁg GRS ?nt%ig(ia, ljlz(g’ wﬁlﬁh Hfe

Pr Ot 1 UShONGAZSA ol Redsi 1ROBbSHA 1ol BichoBiang Bethpdriaen PTuds Lach
the protrusions are'slightly enbedded in the boot 123 which mor%ht be
made from rcoopses aThitivairempifacpdy] whishipreirudapthropghithe piisnaguigce of the
housing 11 t he, Qo i ed away fromthe syringe 114 with
t he cap 11%?“8115% ]Fl?gu.lhf;fgg?g%ass{wgb\is a syringe lock protrusion 170
| ocated on the trigger button 102 at its distal end which is proxinal
to the end which is | ocated near t.o.the aperture 128.. The syr]
| ock protr @§F}b§°‘1‘ﬂ$ EXRATEE! il ﬁ(?aaelahhéf aP eyeﬁp&mv&aﬁgrfr% .raé]c%/rlfggggie
(W th regpeglid® (dshBokRNAIHigIH)NGla @¥dngagedTositioh Anéthshoin) b apglivatiey oL e
110 towards the longitudinal axis 105. 20

pressure to the activation surface 171.

Each locking component 170a, 170b also comprises a resilient member 172 which



Fig. 3 shows how the | ocking mechanism 160 is integrated with the
injection device 110 of the present invention. The | ocking nechani sm
160 corrpriggsm?g\ll%g“'ls%cki ng conponents 170a, 170b which a‘?%‘%%”&’i’@ﬁ%?&ed
on opposite sides of the housing 112. Each | ocki ng conmponent 170a,
170b conprises an activation surface 1¥L which protrudes through the
exterior surface of the housing 112 in the formof a butfon, Each

| ocki ng congoactd sutfeomef hy bensing 413 abprerrad 5o (at psvRERAPEled 9rhegptivation
engaged 30 sition (as sho Ly R ' ol

(ot shoans #B5e 45br ETFAN ol cifen B Jrilieds RRGLRORE, AR e
WD 2009/ 018433B8CT72GRagR8hOR2KAH cdfpaent Hiks] Wbdamice @ubéf thihboksings] kg
112 at one end sq that pressure applied to the activation surface 171
i s resiliehtgkynigdissReLed PP he pressure is rel eased, the resilience
in the nenber 172 causes the |ocking conponent 170a, 1706 to nove out
of the housing 112 back into its engaged position._ 5 In their epgaged
posi ti ons, lrethelr engegedrmysisionp sadniocking somponsat Efan 4TdbsCcappeqts MiB tE%Ba%
111 via a kin : e : i aF4\Whigh a
ridge 174 b)ir)lﬁlﬁgq%(g%{%%%7mﬁ{ho%§?r%n %‘Jr?nﬁ%&é%g%g\gﬁh%gﬂqut of the
housi ng 112amnid. sTiedodiatgreen] Brextepdseutrod dhe Mbusing 4 hdlandhets hetisem gecpse
10 Each I ocki rig [of0) @ngnt.l?lqg, 17013 has a pressure surface 176
which is | 82%t aaa‘g‘f & apg “resilient arm 177 which is fixed onto
or integpally formed with the housing 112. The resilient arm 177

conprises a protrusion 178 ich. s engageabl e w N, aper 17
on the syr EAYLloEkipg PAPPOPSHL ]%ﬁe]q%g@ra Igﬁsg\"%ég&%‘?e lpﬁg%bcrhdgﬁjﬁét?%%dj %:;th
whi ch is | geatfiedGurkoaraschiibfxe Gidbr aRgrallp Sorpied inlith thalasing dh2. The
device 110 has a first abutnent surface 17%303.iaThe e%%ie3 of t

t

. he
aperture 1Tsilierbem §77 evmpnises 1 aiiREen ¢ AR WG pogageRbicgwith pn pRgture 179

injection device 110 LAIME2R SGE Ytk QRS thé Prdasion 1178 IehicHT hkelocateds
a further aperture 180 in the sliding sleeve 119 which permt ti}%
pr ot r usil®n taw8ds be distad aud 16% of thn injection denerafd Rap e AIrstRBUE 5B Eeee 179

on the syr ALf he" ' fedl1B@hrdt R @Lthidinad 68! T SinfetBort S
20 | ocked ;Iﬁgi%gée é&?’gﬁﬁé@%(}gﬂ@})ﬁq% t hat rthe tri %ger button 1%% can
not be act idweitet!lq fosmex pécandhebhtmbuseifactulTOmg heemis adpriisr apariue b withe
In the engaged positi.@n..of. the.l ' C R tend BEodeBSH 1o §BhocAKHR
177 is r esigﬁ(?;g%gl?a?/ve 118%Wi%h f)erﬁuts %kér&gus?&”%rl@ %ten odghSt to' dnBhe |
the aperture 179 on the syringe carrier 127. This means that the sliding sleeve 119 is
20 locked in its extended position so that the trigger button 102 can not be activated (as

explained above) during removal of the cap 111.

In the engaged- position of the locking component, the resilient arm 177 is resiliently
biased so that the protrusion 178 and aperture 179 are not engaged with each other. This
25 means that the syringe carrier 127 could move towards the proximal end 167 of the
injection device 110. However, the cap 111 is still located on the housing 112 and
cannot be removed from the housing 112 because of the engagement of the flange 175

with the ridge 174.

30 When both locking components 170a, 170b are moved to their disengaged positions by
application of force to the activation surfaces 171, the flange 175 and ridge 174 of each
locking component 170a, 170b become disengaged from each other as a result of inward

movement of the arm 173 towards the longitudinal axis 105, thereby permitting the cap



bi ased so that the protrusion 178 and aperture 179 are not engaged
wi th each other. This 25 neans that the syringe carrier_127 coul d

nove towar 98 WO 1PPdxi nal end 167 of the injection devi'&d/GR§rs/002580
However, the cap 111 is still located on the housing 112 and cannot
be renoved fromthe housing 112 becausé of the engagement of the

flange 175 with the ridge 174. 30 Wen both | ocking .c o] ts 1,704,
170b are nbMetd boramuved. dilewivgagurse fosh ?‘?‘%Hs@ Wlfﬁ’ﬂ%ﬂi @gﬁ gﬁﬂ’o asgbes ri'le

to the act]vati. epréfdtelshifae 1764hemeedh
| ocki ng coﬁ%%ﬁe‘ﬁ?’a@%g‘?ﬁ?%8%%‘8&%%"‘%@2%8&3% fédrgonj each other as_a
result of inwaaiydtomawsrbniongitudite asis H03 Zasingvihe geotrusien [ 6 i LAY 7t the
axis 105, thereby permtting.t 80
13 111 o HEMERe L BHETAR B FEB sl P e s 70
170b has; bggihc Wi dadhieer 6t tie Wirinle cASPEND it movdictovads ithegrdifal ¢ndd 67
pressure surface 176 has moved. inwardl y towards, the | ongjtudinal i's
05 causi nef tbiiaissHon ferateo 0 J8is 9nmARYGAE oY A8t e aricp Soierght i
means that ydiey fon e o SRORAGyARUI BRAL sysiib aaelsr DDA claffis whiid
contact with each other if the syringe carrier 112 i s noved towards

t he proxi nedp l@hds tebig oovdde i nj ecti on device 110. This contact
between the first and second abutnent surfaces 178a, 179a prevents
forward novenment of the syringe carrier 127, for exanple when the cap
111 i s {ei Mhus BeByetke 110 abl wpringelvarrisy i 2 heye pievantath fosyme ving laagitydigally
127 are prevented from npving | ongi i, pal : i : Hast
been rennvlé'&}ﬁgl?'Fo‘aPHé? hes, eef’&%ﬂ?‘f?%“n%?%%n@s‘%’n*i éggﬁ lrggtl(gra%g%;c#o s
engaged POgichpARd pbsifon M. idrResuE dahiken bpgivdap teiactivation surfacecklkat i on
surfaces 171). It will of course be understood that the present

i nventi on has been described above 15 purely by way of exanple and
modi fi cati gng;os dskai be GRdErfIcOITREE tHA frBdent irventiomols tekn tdescribed above

invention. 14 Cains 1. An injection devi conpr.i si ng: .a.hqusin
adapt ed1¥ oP\Héb’éiWBaO%%ﬁaF&ﬁ&e”Hquigcaé‘oﬂﬁ %ﬁ%ﬁ?b@@&z‘?ﬂ‘%w@“’é%@sﬁ: ?‘%goef

the invention.



5 being novabl e along a |ongitudinal axis of the housing between a
retracted position in which the discharge nozzle is contained wthin
t he housi ng and an extended position in which the discharge nozzle
extends fromthe housing through an exit aperture; a cap renovably

| ocat-ed over the exit aperture; a syringe carrier adapted to support
the syringe as it is advanced; and 10 a | ocking nechani smwhich is
adapted, in an engaged position, to prg%ent renoval of the cap from

t he housi ng in a disengaged position, to prevent novenent of the
syringe carri@?—%omards the exit aperture relative to the housing but
permt renoval of the cap fromthe housing. 15 2. The injection device
according to clalggmemMm%rq“p thq ocki ng nmechani sm conpri ses at

| east one Iocklng COFponent WﬁHQBIW%veS bet ween the engaged position
and t he di sengagedhqueisg hdapred to rec8ve T lgingnjhadig mmsdmgbmezmmrsdnﬁ@ to

claim2, Wge&ﬁhpmkba%le al nQ%tlél%Quéj ga\{ Ia 1? of': t%?ggdsﬁlg%at% en a ret ac?e% pomgon in

conponents eT e posed’ on opposite
si des of the “hwh%eritzﬁChaIge apzzld hezontmp@bwlmnthdéwsue aattmd;tnd@ fogiticd @i m 2

or claim3, mﬁweralssm%anbm;agds%qpﬂyﬁ&glﬁ%@%gﬁ é,z&ug%ég[u}eton whi ch

protrudes through an outer surface o each | ocking
conponent is di serfgageavaiy lagdyiverghasribaeeing; to its respective

button. 5. The ipy, ﬁegelc%erda%ygt&%afpﬁa}wﬂbssgm%@asqé@mn%m wherein the
pressure is applied i direction which not along the | ongitudinal

axis. 30 6%The irfj betipbreshepicve™Hel &r tiengd:tis 48 enzkacd popitien. 4 proyent

wher ei n eaChrénQﬁ!ﬂ'oﬂﬂle@M@x@ho&@Eﬁﬁd m;@ngagéd bosiBiBs, :@ﬁrmemh&lam@hut S
t he housing apﬁgnalntalns the | oc mechanismin its eng

posi ti on wheR! ABSYFRELeTERiopar a}?}mlb@efﬁ%‘* fetadive @élﬁéeﬁﬁlwubmmgf?mwal

of the cap from the housing,

15 2. The injection device according to claim 1, wherein the locking mechanism
comprises at least one locking component which moves between the engaged position

and the disengaged position.

3 The injection device according to claim 2, wherein the injection device comprises
20 two locking components, wherein the locking components are disposed on opposite sides

of the housing.

4, The injection device according to claim 2 or claim 3, wherein each locking
component comprises a button which protrudes through an outer surface of the housing

25 and each locking component is disengaged by applying pressure to its respective button.

5. The injection device according to claim 4, wherein the pressure is applied in a

direction which not along the longitudinal axis,

30 6. The injection device according to claim 4 or claim 5, wherein each locking
component comprises a resilient arm which abuts the housing and maintains the locking

mechanism in its engaged position when no pressure is applied to its respective button.



15 7. The injection device according to any one of clainms 2 to 6,
wherein each | ocki ng conmponent conprises a | ocking arm having a
protrusion which engages with a ridge on the cap when the | ocking
conponent is in its engaged position. 5 8.The injection device
according to any one of clainms 2 to 7, wherein housing of the

i njection device conprises at |east one resilient arm correspondi ng
to each | ocking conponent, wherein eaclsresilient armis engageabl e
with the syringe carrier, wherein the resilient armis acted upon by
its correspofidi nglhedgéctingdeyarpansiitg to anyi dng ofitlsen gagé dvipesi cashdncking
engage W th the r . he
syringe 10 carrf%%ﬁc61 F&%loﬁﬁg$ﬁnﬁ%ﬁ XHB&&%ﬁQ%%pﬂegpéﬁaﬁgéﬁg%a%
conponent doés capptheacic loghtng componewris v itpengdiedgosiemi | i ent arm when it
isinits engaged position. 9. The injection device of claim?9,
wherein each resilient armconprises a protrusion and the syringe
carrier cofpBi sesThannjegpier tievics acordiesioand prrgoftetaimane itp 1,5vhoremt ougnDef,
wher ei n each r.at r-usi n
Fhe. syt nge. B DR B o B R S b

i ts di sengagempsaenttyhsrein ech Gﬁ?we@tr?é“ Swfighsjéblé a"l“hl“@r SYﬂ@ﬁetqﬁJéleh Sihsierg .
10. The i nj egki-QNieAG¥h %Qdc@fi n%yms%orré%’tﬁlﬁﬁﬁ 'ﬂ)cﬁ'ﬂ& Borﬁ);foﬁ&ﬁ USits@kengaged
conprises a first 20 abutnent surface engageabl th a correspondi ng

second abut mBeHlioq it sugage Wik e riBeRgETES “Eqﬁ@wﬁ‘éﬁftﬂé}g é’%ﬁ“‘%‘h‘éf thy S¥1iRgFe

carrier WRgNcdis rSAVeQs RRMGUAEE, lWdeltinNGclC RERMAN EdM pohént ks inbBacusdn@gaged
position and force |s{eafg_]lled to.the syringe carrier to nove It
Uiy

towards the &35epPoRiiag t A pREniHR I IS SRSRETROREP™ axi s. 25 11. The
injection device according to any one of the preceding clains,

wherein the | ocki nechani sm ocated,adj acent the exit apertu
o he i i ecPt on MR PEE RIS R FotB 2B GEN RS SRRt & e,

wherei n the protrusion and the syringe carrier comprises an aperture corresponding to each
15 protrusion, wherein each protrusion engages with its corresponding aperture on the
syringe carrier when its corresponding locking component is in its disengaged position io

lock the syringe carrier to the housing.

10.  The injection device of claim 9, wherein each protrusion comprises a first
20 abutment surface engageable with a corresponding second abutment surface on the edge
of the aperture on the syringe carrier when its corresponding focking component is in its
disengaged position and force is applied to the syringe carrier to move it towards the exit

aperture along the Jongitudinal axis.

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

locking mechanism is located adjacent the exit aperture.

12.  The injection 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.
30

13.  The injection device of any one of the preceding claims, further comprising a

needle shield removably located over the discharge nozzle.



cap conprises a body and a sleeve |ocated within the body and fi xed
relative to the body. 30 16 14.The injection device of claim13,
wherein.the needle shield is connected to the cap such that the
needl e shield is renmoved fromthe discharge nozzle during renoval of
the cap fromthe housing. 5 15. The injection device according to
claim 13 or claim 14 when dependant on claim 12, wherein the cap
conprises a shield retainer adapted tol@rip the needl e shield,
wherein the shieldg retajner .is |ocated within the s] eeve. 16. A net hod
of 1 emmvi g dhcap 14 BHAR SPYG-CRGETR | St HADTHHE ReHah S e B 10
syringe | ocategslsuch thafete heaulsiskigd id lfowey fiomOBe AEKEROE2IHOREG rénoval of
| ongi t udi nal @xis of tgF housi ng between a retracted position in
which the di 887 BRMHEPYPE s contained within the housing and an
extended position in which the discharge nozzle extends fromthe
housi ng t hr.ough exit. aperture, .the cap bei cated oyer the exit
aperture aﬁdqgéingeé@ﬁﬂ@% %ﬂmf%mgmﬁbggﬁgpgﬁféﬁglg?wﬁﬁgq§§¥whﬁﬁgm?he
nmet hod conpr i18) wigreinltbagp lcympriespr shigBilreteintradapteslue fripoibe wkdlashidid, wberein
arranged on gl L%fﬁ'rélﬁne‘%?ﬂl’ét%&ﬁ%h%?tfe%?e‘é\%.the | ocking component to a
di sengaged position so that 1t no l'onger engages the cap allowing it
to be renoved fromthe housing, the |ocking conponent engagi ng the
cap inits engageg ;ash bk Aol fg RIGY 88 dnliSelBRAYA e hal Yid3Gnht A€
cap along the [ong}tudinaﬁﬂgkﬁg éﬁgy_%roﬁﬁﬁﬁé exielggg ?ﬁ?é%%dghgthat
20 the neédl ergnt ecged & hiovedinal bagrringe rlosrrgietalmt pdbngindisal atit obthet he
exit apertur gousld ek & Feﬁr@&éilﬁ%ﬁtibﬂ inl WO O GisPh3€ HA-R6s BRGTIE w\Nﬂi'n't st

[

t he | ocki ng component in its sengaged position prevents novenent of
the syringe é_l]ed}?@sng@dp@ﬁéieﬂq;é ipﬁwlonalgeivggch the discharge nozzle extends from the

housing through an exit aperture, the cap being located over the exit aperture and being
connected to a needle shield of the syringe, the methed comprising:

15 applying pressure to a surface of a button arranged on a locking component to
move the locking component to a disengaged position so that it no longer engages the
cap allowing it to be removed from the housing, the locking component engaging the cap
in its engaged position to prevent its removal; and

moving the cap along the longitudinal axis away from the exit aperture such that

20 the needle shield is moved along the longitudinal axis out of the exit aperture, thereby

releasing it from the discharge nozzle whilst the locking component in its disengaged

position prevents movement of the syringe along the longitudinal axis.



