1 INJECTI ON DEVI CE W TH LOCKI NG MECHANI SM FOR SYRI NGE CARRI ER Fi el d
of the Invention 5 The present invention relates to an injection
device of the type which has a syringe and whi ch extends the syringe,
di scharges its contents and then retracts it automatically. 10
Background of the Invention Injection dgvices are shown in WO

95/ 35126 and EP-A-0 516 473. These devices enploy a drive spring and
some form of rekeaseroNesamsE sMH hadkikeheRaeSut e Sypihdigearki@m t he

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.
Generally, the return spring is relatively weak, since its restoring
force nust be overcone by the drive spring, even while the drive
spring is dgklagrwtsvaniohhe vari ous conponents of the injection
device and the syringe during an injection cycle. This may 20 give
rise to & probl em when the injection device is used with seal ed
hypodermi c 'mér;iréh@ﬁsnveﬁmrpﬂalatexm SinleytidiPdeRica ob efertjqiel Wit bas aegdie@ and
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necessary to maintain the sterility of the syringe contents up to the
poi nt of adm nistration, which devices that are designed to be

di sposabl e, as many w || be,

10 Backeround of the Invention

Injection devices are shown in WO 85/35126 and EP-A-0 516 473. These devices
employ a drive spring and some form of release mechanism that refeases the syringe
from the influence of the drive spring once ils contents are supposed 1o have been

15 discharged, to allow it to be retracted by a retum 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 may
20 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 o the point
of administration, which devices that are designed to be disposable, as many will be,

25 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
30 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



25 means that the boot nust be removed with the syringe inside the
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15 Summary of the Invention

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

problems.

20 In a first aspect of the present mvention, 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

25 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 tum act upon the syringe
to advance it from its retracted position 10 its extended position and discharge its

30 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;



The injection device of the present invention is designed to deal
with the r ned problenms. 20 In a first aspect nt
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~prevent novenent of e syringe carrier towar aperture
when the rel ease nechanismis in its engaged position.

15 Preferably, the release mechanism is located at an external side surface of the housing.
The external side surface may be distanced from the longitudinal axis in a perpendicular

direction with respect to the longitudinal axis.

Moreover, the release mechanism may comprise an activation surface adapted for
20 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 relcase mechanism comprises a
protrusion extending into the housing, wherein the protrusion engages the syringe carrier
25 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 carmier
extends.
30
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



15 Preferably, the rel ease nmechanismis |ocated at an external side

surface of ng. The external side surface may he, di st 1
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rel ease nmechani sm conprises a protrusion extending into the housing,
wherein the protrusion engages the syringe carrier 25 in the engaged
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Preferably, the syringe carrier comprises an opening for engagement by the protrusion

when the locking mechanism is in its engaged position.

15
In one embodiment of the present invention, the opening is a channel extending about a

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

In another embodiment of the present invention, the opening is a slot about a section of
20 the circumference of the outer surface of the syringe camier, 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

25 its engaged position.

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

indeed, along the longitudinal axis.

30 Preferably, the actvator comprises biasing means adapted to bias the syringe carmer from

a retracted position to an extended position.



Advantageously, an edge of the first portion of the aperture may
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15
In another embodiment of the present invention, the injection device comprises 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.

20
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.

25

Brief Description of the Drawings

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

30 accompanying drawings, in which:

Fig. 1a is a right-side view of the injection device according to the present invention;



10 second, and the second acts upon the syringe or the syringe
carrier to it fromits retracted position to its _extended
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injection device of Fig. 1 with its cap renoved; Fig. 1 cis a
perspective view of the cap of the injection device of Fig. 1; 5 Fig.
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injection device of Fig. 1; and

15

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

Detailed Description of the Drawings
20

Fig. 1a 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
wil] be described in greater detail below.

25
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.

30 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. 3b is a cross-sectional view of the injection device of Fig. 1.
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an injection eV|ce 110 according to the present invention
i njection device 110 has a housing 112,5,a cap 111 which is removable
froma proximal end 167 the housing 112 and a trigger button 102.
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Transcut anedus  or ermal and subcut aneous syringes nay al so
be used with the 15 injection device of the present invention.
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20 118 is contained within the housing 112. The return spring 126 acts on the syringe 114

via a syringe carrier 127. The syringe 114 is moveable along a longitudinal axis 105 of

the injection device 110 which extends centrally along the length of the injection device

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

25 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.

30 Hydrostatic forces acting through the drug and, to a jesser 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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112 towards the exit aperture 128 under the influence of the rive
spri ng 330drive spring 130.

The sliding sleeve 119 is moveable {rom 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
30 150 which has resilient arms 151 which bias the sliding sieeve 119 into its extended
position 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

shding sleeve 119 agamst tissue, causes it to move into its retracted position into the



The sliding sleeve 119 is noveable fromits extended position (as

shown in FLg. Mbhere it protrudes out of the exit a
into a ret#vgcztﬂéagz)'%\ggi tion in the case nose 112a of the%ﬁ@%ﬁ&%ﬁ‘??

The sliding sleeve 119 is connected toga button | ock el ement 30 150
whi ch has resilient arns 151 which bias the sliding sleeve 119 into
its extended posjtiaon in ich its end protr rom end of the
case nose. fstnE bz 3helsd g il BRILRIE HRE o| R BLI % fRf, dhuo'
sliding slegaygled pBsitibrDlindex BiaPiremhle REitisstiangs | Feading agdindt Beids Matliofghe
sl eeve 119 against tissue, causes it to nove into its retnactgg .
posi tion i iRmenk2- 9 Tho huttenylogh Flement da@ bap e hutgn Jpespighusionddesvhidhe
sliding sl&gygislhth e SHBYEa kilglr hitfon PFIRRARM @Q%h%%glglﬁ}%%ﬁoxpl@&wﬁénom
the resilient arns 151 acting against a side wall of e housing 112.
The but tonthk giding Fleeneris inlisextradedpasitionohhd wggerdutien proirasion KX extrndsin
contacts w th t.h nd -of B t : hUS . . .
riger  but P35 08 S bty SRR 2 hd RIS Uik 205 SARE b v
posi tion. The tTheggettorblddkopropnodn USR oextdri2 mx b edickstiom vehich ise génevaily
which is generglly parallel.to the | i tudinal axis 105 of the

"' 66t i on' o isuler 85 elonwisidiuah s O Jpbtie SRoRRESPGR eftilER 1924
di rection Yhe €f3géou@eh pfciubin POZIIRRGH GYtdIre 1 024 WBich atmbucivaaihe 2o 6f
105 towards the trlgger button protrusion 102d. The trlg%er but t on

pr ot r usitnthe Gpdompsk Rretaisiep o &/ben heduiiap daekclimenbl el brRsdicen mavebHvayr
10 the but £oR oGk &% RB{cHQEQ{E. 12en MaaNainB 81U | B hds @6k BbRABADL Hkit

has been noved away Frpn1t e exit aperture 128 (i.e. when the sliding
sl eeve 119apgayrebZSnintpoNet§tragiecbpesiiongx in thappositinne theagegestbytten §02 can be
retracted I{ ] Lol |11 LI gge R £ (RARvBE
oved | otoord b8k id\%%tneal"%gg??‘?%h)oE‘iftatﬁrl(%eta}tlt G bull ﬂgﬂéﬁ&’bbt t B
102 about t0?e ipithodird@Ra dfrih¢ hesdire egliednio dbhe prresupy egfye d02pplhesd theo

h f 1.h | ock . d
the o1 1o reperdeaiGuat 15 el LS DEnie IR P lab O SleEP R gRP 1009,

the sli e

its activat@dinpasdictivaed positéon G.Betht dekinggusfacd BE2d cb@Rkxs clandrelatf shd dréve
end of the drive sleeve 13 reventing it from novi t opar.ds.th

oxi t _aper Pt b BRI E SO i op A b Rt AP YRNEE B s 4
20 When t hesnghreded@ried spave 1309 has been noved into a position in
which it is retracted into the housing 112 (i.e. into its unl ocked
position) and the trigger button 102 has been rotated into its

deact i vaf eqineRaid d1i@thg A9 PPERAeONmRbed Rito Y6 thhbhitiSit §9eRacdd into
follows. Initially, the drive spri ng 130 noves the drive sl eeve 131,
the drive %pdwyang 312 dbhedstor hruniocked position) and the trigger button 102 has been

rotated into its deactivated position, the operation of the device 110 is then as follows.

Initially, the drive spring 130 moves the drive sleeve 131, the drive sleeve 131 moves the
25 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 retumn spring 126 compresses and the
30 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



25 first drive elenent 132 and the first drive elenent 132 noves the
second dri 134, in each case by acting through, flexible
| atch ar m%ﬁésg?ﬂ’iééa, 134b. The second drive el enent ?"?I’#ﬁ%@"“gﬂa,
by virtue of static friction and hydro%atic forces acting through
the drug (not shown), noves the syringe body 116 and syringe carrier
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t he second drive elenent 134 and the syringe 5 body 116 and
hydrostatic forces acting through the drug (not shown) to be
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travel wtiysn 1928 1:¥iHNBenReME tonklBivesRnRafsone, 13ecaaY SRbsicdn the
syringe have fully discharged, the flexible |atch arms 134a, 134b
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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.

20 Because the damping {luid is contained within a reservoir (not shown) defined between
the end of the first drive element 132 and the blind bore 146 in the second drive element
134, the volume of the reservoir will tend to decrease as the first drive element 132
moves relative to the second drive element 134 when the former is acted upon by the
drive spring 130. As the reservoir collapses, damping fluid 1s forced through the vent
25 144 into the collection chamber 141. Thus, once the flexible laich arms 134a, 134b have
been released, the force exerted by the drive spring 130 does work on the damping fluid,
causing it to flow though the constriction 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
30 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.



15 I onger couple the first drive element 132 to the second drive

el enent 1 y the bevelled surfaces on the consiriGtli .
Once thisaﬁgﬁggﬂﬁgw?he first drive elenment 132 actsnu)éé*g%#&@wigée
second drive elenent 134, allowi ng the,first drive elenment 132 to
nove rel ative to the second drive el enent 134. 20 Because the danping
fluidis c LESERYA 134(RAhIR W aviRhiing thdSHNEE Bodyne
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latch arns 135532 1 romthe 10 position shown to a position at
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el enment 13 bevel | ed surfaces an
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poi nt, course, th e 114 is rel eased,, because.the forces
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the return force fromthe return sErln 126. Thus, th sy rlnge 114 is

now r et ur NP SAMRTises FeaklipRGRESIRTS I P Dighdre ‘F\‘Ef’cleﬁjaé"éf TORT t0g ek apegture
conpl et e. dé 'f‘ltyséretsﬁ%ﬁﬁjrﬁlr@s?(ﬁm 1952 GQLS 8 thOBAPY 1 1AM ShsbRl GAPthk hbusikias
been reane fromthe e
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.

30 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 Jongitudinal axis 105) into the injection device 110 towards the longitudinal axis



20 the housing 112. The end of the syringe is sealed with a boot 123.
The centr ‘ of the cap that fits within the sl n
the cap I?#mgﬁgﬁp%égalled on the housing 112 conpri ses ﬁﬁgg?%%%%ﬁgg
el ement 125 which is fixed into the boss 121. The retai ner el enent
125 conprises resilient protrusions | Z5a which are directed away
fromthe exit aperture 128. These resilient protrusions 125a deform
as the capﬁéil is inserted onto the housing 25 112 over a needle
shield or rubber boot 123.:  The protrusions 125a then grip the boot
123 tightly so that the ends of the protrusions a%ﬁ- i htl% enbedded
'n the bodiis12allRHIe gL oKLonREEHPBIE BHBERST L ASAHR U% REP; The
the cap 111 I e ' ARk hddddsSa B lp8fion
away from Hgéégg%ﬁﬁg“%%& gﬁﬁﬁﬁ@ﬁﬁhggb;%%??égglFig. 2a al so shghs_a
syri nge 5l oidita pndt serond portizn 17 Ys al eadfinshandtsecapdtrogipns d31aat 71k qvegpe tvith
end which | oxi mal t he, en I i.s. ta t

aper tur o 135 SR ey UM BLABG- S G tes B B R B 8 O,
per pendi cYcaiordi Metsd redgwil The.r espect to the | ongitudinal axis 105)
into the injection device 110 towards the |longitudinal axis WO

2009/ 019436PCT/ GB2008/ 002573 12 105. Fig. 3a illustrates a distal end
of the bUtIfi%nM;LQl%virsnh&ﬁ @Rt Bttt @ Is. inREratdnwilte tReftctibm deviye | ryef theck
protrusion 170 conprises an aperture 171 which includes a first

porti on{5 prgNeat Ia¥RPUANsecond portion 171b. The first and second
portions 17l1la, 171b overlap wth each other and have different
cross-sectional areas as will be seen fromFig. 3a. The first portion
171a has aPheedgends? 1d2a comprisegya ca¥s nobrosiet Hovodated tByends ihexdigaljegd of the
| nt egrat ed WMLR Ohe S eaLI QR dRY 116G AilaPhodlie dReBAESSRLpdREDE oD
The case noseée ﬁlﬂa conprises a case nose slot 175 [ocated towards the
di stal endcighmfdienchafisiengsd idse The anhedems dwoughahe t78 nese bidds Tabsege a

substantial pro ion of the circunfe - . nd
oxt endo ok g Pidcthadt oxaf SiHILRERNES19] ob U ABTRE ROGEuIt AR
not ext endwkiohifuded dovaedsBe Basd P2 A hedergiisaChiseactoh abbg the cicwnffererce
whi ch faces towards the button 102. . The %gqgth of tpi§a§ﬁ§££§p alg%t
the circuntdPess ngfe 1 Ha FEPoRasLe Ps 9Xerlap LS8 s b HhEF Qher 4y
bet ween t henki rab otk ss,aﬁgml@clpﬁfo&,iuges 110/ 1Bhe Widifibofahie tare negerslnges Kiaak
protrusion 170. The width of t i i

.of the case ngse slot 175 (i direction
al ong t he figsten wanmte lengitydipgeyxig 8039 15 %ﬁ?‘i%%‘éa‘t H’gﬁg‘f:ﬁ?fsf ﬁf‘@ﬁﬁ‘g@s
of the gA9f71c of the syringe lock protrusion 170.

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
25 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,
30 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



20 17k of the syringe |ock protrusion 170. The syringe carrier 127
conpri ses carrier slot 176 |ocated towards t .stal en
of the syrﬁﬁﬁ%&%gggf 127. The syringe carrier slot 19%”%&%@@3@53%
about .a substanti al proportion of the fgrcunference of the syringe
carrier 127 and extends through the 25'Syringe carrier 127 (al t hough
this is not gﬁsolute necessar 2 The r|n e carrier ot, 176 _does
not ext end®f B§rTPER rl?rﬂté‘é'”cﬂ’ai/ G spr s$ 8035 I b "imt the syringe
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section about the circunference of the syringe carrier 127
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t he syrlngeupaﬁ@kgﬁpﬁmywniﬁﬁg1h&1@dﬂﬁ&mﬂ&s.the edge 171c of the
syringe lock protrusion 170 extends through the case nose slot 175

into the syringe carrier slot 176 so that the syringe carrier 127 is
| ocked to iR, M .8@n 102 i9N6y 35 N bcliRYLp&ieI tHeBed PNEIdF Bl Mad poRXdrS

105. This 5 prevents the syringe 114 and syringe carrier 127 noving
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syringe | ock. protrusi 170 ves f ri Lri 176
so that th@’rg’g ﬁﬁleﬁol?? [;D%er lpolfelﬁie{%sthﬁ n&éxclg?%} erC%ﬁro rust oé] "0
surrounds loaginsdifidl Agie loarTlmsr ihd 2yfingut 4 d@lesma.m urelagts gefranh the drve spring
syringe carrier slot 176. t.hi the.s rin arri 27 i .no
onger |bckitisios trdoBdiicim! 165 I doiie HOUERn e BRken EiouftS amriid

axis 105. fhesio fidIBresitid Bgeacd 1424y Wil m%aeléamdﬁé dbwas)rlfnﬂ@:rnjlhﬁoﬂbrms/e
spring 15 130 al ong the longitudinal axis 105 because actiyvatjon ?

t he butt onCoNEEEUREPOSIHER yﬁgﬁ'@stf theclockige jspefagsy Ly therehyy pypitting 3hg gyl

have rel eaggthdif Hve\s nfovk ks h3Lxh hpMukd S26 Qﬂhg%thri&: $embt | ¢and
agai nst the |'ocking surface 102b, thereby permtting the

mul ti - conpége cafievE % 0o nove towards the exit aperture 128, al ong
with theg,syringe 114 and syringe carrier 127. 20

Thus, the syringe 114 and syringe carrier 127 are prevented from moving longitudinally
until the time that the button 102 is actuated. Of course, this also requires that the
sliding sleeve 119 has also been moved into its retracted position, thereby releasing the
button Jock element 150 from its locked position against the button 102.

25
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.

30



Thus, the syringe 114 and syringe carrier 127 are prevented from
nmoving longitudinally until the time that the button 102 is actuated.
O course, this also requires that the sliding sleeve 119 has al so
been noved into its retracted position, thereby releasing the button
| ock el ement 150 fromits | ocked position against the button 102. It
wi |l of course be understood that the present invention has been
descri bed above purely by way of exanplg and nodifications of detail
can be made within the scope of the invention. 14 Clains 1. An

i njection devggs,.conprising: a housing adapted to receive a syringe
havi ng a disé%arge nozzl e, the syringe 5 being noveable in the
housi ng al ong a | ongitudi nal axis between a retracted position in

whi ch the di schar ggifiQezd & j§(ﬁgﬂy .ned within the housing and an
ext ended positiongﬁhjmhﬁthvfh% |§§%arge nozzl e of the syringe

extends from the #bosinggdetiedoagerchin asyiineedipeing ardischazas nagilv dheowTinge0a
drive adaptegeip nfoCeBilif the iBRheMonk B For@RidiAl Ris RBEheh B rdidétlll RSitiodRON

the syringe to advance It fromits retracted position to its extended
posi tion and vdiichdhgdigrharge 8ozals i watised Witn gt hobrineding an eitepdedpsisipein

a rel ease mMeGhahi @y Gfdzzld B AD sEHGRARENdR okt {h8 houdp, (RIGEMED exithe
actuator acting on the drive and, in a disengaged position, to permt

t he actuator 2P8WEEt on the 15 drive; a syringe carrier adapted to
support the syringgcfsgwoit is advanced; and a | ocki ng nechani sm

between the syringe carrier and the rel ease mechanismto inhibit
nmovement df the sYHRveGeapted ity Pegeted yponRy theprdnaton aiad i &k pRE Ul the SRSt ur e

when the rel eRagvali®RCH atbnS W ir@rabted pbsRioRNg ABCektdA&I pdsion ard 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 1o act on the
15 drive;
a syringe carrier adapted to support the syringe as it is advanced; and
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.
20
2. The injection device according to claim 1, wherein the locking mechanism is
adapted to prevent movement of the syringe carrier towards the exit aperture when the

release mechanism is in its engaged position.

25 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 is
displaced from the longitudinal axis in a perpendicular direction with respect to the
30 longitudinal axis.

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

release mechanism comprises an activation surface adapted for application of pressure



2. The injection device according to claiml, wherein the |ocking
mechani smis adapted to prevent novenent of the syringe carrier
towards the exit aperture when the rel ease nechanismis inits
engaged position. 25 3. The injection device of claim1l or claim 2,
wherein the rel ease mechanismis |ocated at an external side surface
of the housing. 4.The injection device according to claim3, wherein
the external side surface is di spl aged fromthe | ongitudinal axis
in a perpendicular direction with respect to the 30 | ongitudinal

axi s. 15 by by ausser obfhe tifetibmdeddei inn diestios éntb nheahalbing 6t move theiteteatche

housi ng to myve, t he rel ease ni fromits engaged position to
its di sengagénaec%%nssﬂflg%éﬁseg.galg%%;ﬁﬁoréiomlsgﬁelﬁég/eld(%slﬁ%cordi ng to any one
of the preceding clains, wherein the 5 rel ease nechani sm conpri ses a

protrusion extendi into the housing, erei,n the protr.usion
engages t he )éyri ngﬂ;&" e@‘r%é“%n“f%é'“%%’g%‘éé’ae %%@?Pfeﬁerq'"gfcpafr?%wﬁgf%%s?e
mechani sm &nadkelézsse giecheniga genpriesanrdingosgudnidige incethe haasing,n t he

di sengaged positi e hani .10 7. The injegti

device of claim GQQvﬁ%}htgi%ﬁm%ﬁlén %%%%egﬁgls%ﬁl g%(r')gr!rnpcrri'%ég elégﬁgeélﬁ’%‘? mdlrog%e

t hr ough whi cheltdsemsghanisig endoadisingrged fbmigsyringe c8rierfih ¢heidispraeged positttavi ce

of claim?7, %EE?JI&dérF&hﬁaﬁ)sﬁ{t ure conpri ses: a first portion

whi ch i s di nensione 0 engage with the syringe carrier when the 15
rel ease nmechanismis in its engaged position; and

10 7. The injection device of claim 6, wherein the protrusion comprises an aperture

through which the syringe carrier extends.

& The injection device of claim 7, wherein the aperture comprises:
a first portion which is dimensioned to engage with the syringe carrier when the
15 release mechanism is in its engaged position; and
a second portion which is dimensioned not to engage with the syringe carrier

when the release mechanism is in its disengaged position.

9. The injection device of claim 8, wherein an edge of the first portion of the
20 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
25 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,

30
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 carrier and wherein the slot extends

through the outer surface of the syringe carrier.



a second portion which is dinmensioned not to engage with the syringe
carrier when the release nechanismis in its disengaged position. 9.
The injection device of claim8, wherein an edge of the first portion
of the 20 aperture engages with the syringe carrier when the rel ease
mechanismis in its engaged position and is not so engaged when the
rel ease mechanismis noved to its di sengaged position. 10. The

I njection device of any one of clains to 9, wherein the syringe
carrier 25 conprises an opening for engagenment by the protrusi on when
t he | ocking mechanismis in its engaged position. 11. The injection
device of claim 10, wherein the opening is a channel extending about
a section of Bhe d&h¢ injpstia dayise obpny pre ofutlaims §up fidc whegein arrectioy rof e

carrier. 30 phdcingl &npkitts %%béamgqﬁs{a@emﬁéh Gl ﬁigg&r#éeﬁ’ex\’é’ﬂ&[ 810t AR the

opening is a slot about a section of the ci rence of the outer
surface of t Heckingmeghpaisgds injie engaged PAFEINei n t he sl ot extends through
the outer surface of the syringe carrier. 16 13.The injection device
of any one of clains 6 to 13, wherein a section of the housing,
conpri ses an Wpenilhyinastiaudmvicadit @hy one op thet iressdiog claimse bigein dhe fdvgst
when the | ockdbRgridkes AR eMding phiildl tth&RFIARGHRASI i oN. S

15.  The injection device of any one of the preceding claims, wherein the actuator
10 comprises biasing means adapted to bias the syringe carrier from a retracted position to

an extended position.

16.  The injection device of any one of the preceding claims, further comprising a
removable cap for locating on the housing and for covering at least a portion of the exit

15 aperture,

17.  The injection device of claim 16, wherein the removable cap is connected to a
removable shield on the discharge nozzle, such that the shield is removed from the
discharge nozzle when the cap is removed from the housing.
20
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
25 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
30 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.



14. The injection device of any one of the preceding clains, wherein
the drive conprises a shaft extending parallel to the |ongitudinal

axi s. 15. The injection device of any one of the preceding clains,
wherein the actuator 10 conprises biasing nmeans adapted to bias the
syringe carrier froma retracted position to an extended position.

16. The injection device of ‘any one of the preceding clains, further
conprising a renovable cap for |ocatingzon the housing and for
covering at |east a portion of the exit 15 aperture, 17. The
injection devigce The fhjcahidh deice WtidRlRo tlagn 15 M¢RH Ble CaRlihS coPRsgal ed
to a renovabl e shjeld on.the dis&h%rg&ﬁngzle, such Lhat the shield

i s renoved frdSPAUPHE Mok GEVAISY MPET (IR EAYVE HEMEEAVE DFearBrARErdrP i t he
housing. 20 s}i8nohb@l dedbupfidd Fusitids YnCAlfEerQIddionple R RYIHOH leRént fof
precedi ng cl aj ns, mherein_th& grive includes first an secgnd drive
el ements, of WieeoRd.ths aflpviag the rstdnve glemest ip moverlaliva I thieset™dand i n
turn acts upon the second, and the second acts upon the syringe or
the syringe carrier to advance it fromits retracted position to its
extended position and 25 discharge its contents through the discharge
nozzle, the first drive el enent being capable of novenent 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
i njection device according to claim 18, further conprising a coupling
that 30 prevents the first drive elenent fromnoving relative to the
second until they have been advanced to a nom nal decoupling position
that is | ess advanced than the said nom nal rel ease position. 17

20. The injection device according to claim18, wherein the coupling
conprises a decoupling nechanism activated when the drive el enents
have been advanced to the said nom nal decoupling position and
adapted to decouple the first drive elenent fromthe second, thus
allowing the first drive element to nove relative to the second.



