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syringe and which extends the syringe, ,discharges its contents and
then retracts it autonatically. 10 Background of the Invention

I nj ection devices are showm in WO 95/35126 and EP-A-0 516 473. These
devi ces enpl oy BIEFTIPE FPEFRFTEAGOSHHE YESHMITSH §OB EJECHEARRFRsm t hat
rel eases the syringe fromthe influence of the drive spring once its
contents are supposed to have been 15 discharged, to allowit to be
retracted by a return spring. Generally, the return spring is

rel ativel ypieps ihe TheStibhS restoring force nust be overcone by the
drive spring, even whiTe the drive spring is doing work on the

vari ous onponents of the injection device and the syringe during an
i nj ection :

) oot on i pieen! BhEahcs ) WEjooriEo By BF APLER AN Myripee and
typi cal | y ihieh eatehdrthesyrimgt,|dyscb@gtsath cooreets and ted kerashitefutbnmticallyoot "
that covers the hypoderm c needle and maintains the sterility of the
syringe contents. Naturally, it is necessary to nmaintain the
sterility of the syringe contents up to the point of adm nistration,
whi ch for devices that are designed to be disposable, as many wl|
be, 25 HeaBackawaund ofgthgluyentipnt pe renoved with the syringe inside
the injection device. Typically, the action required to renopve the

boot fromthe syringe is sinply to pull the ]
Injection devices are shown in WO 95/35126 and EP-A-0 516 473. These devices

employ a drive spring 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

15 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 may
20 pgive 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 for 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



boot away fromthe syringe, which requires a force in excess of 20N.
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provi ded aﬁmwﬂi@8¥P@h devi ce conpri si ng: a hou5|ng adapted to
receive a syringe having a discharge nozzle, the syringe being
novabl e al ong a | ongi tudi nal axis of the housing between a retracted
position in which the discharge nozzle is contained within the
housinglsn tesled Voo &;lon in 25 which the di scharge nozzle
ext ends gh an exit aperture;

The injection device of the present invention is 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 aperture;

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

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

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

housing,



a cap renovably | ocated over the exit aperture; a syringe carrier

adapted t the syringe as it is advanced; and dle
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Advantageously, t he | ocki ng conponent is adapted to prevent novenent
of the @ringe carrier towards the exit aperture during renoval of

the cap frprEdsuIs, the caNdampriens shad Residéeysbh ehish ths nfdle $Hed1€ a6 kbt fikcom
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one enbodi gERLLOhodshig. Present invention, the |ocking conponent is
mai ntained in its engaged position by the sleeve of the cap during
renoval of the cap fromthe housing along the |ongitudinal axis. 25

15 Advantageously, the locking component is adapted to prevent movement of the syringe
carrier towards the exit aperture during removal of the cap from housing only when the

needle shield is not released from the discharge nozzle.

Preferably, the cap comprises a body and a sleeve located within the body and fixed

20 relative to the body.

In one embodiment of the present invention, the locking component is maintained in its
engaged position by the sleeve of the cap during removal of the cap from the housing
along the longitudinal axis.

25
Preferably, the Jocking component comprises at least one beam having a first abutment
surface engageable with a second abutment surface located on the syringe carrier when

the locking component is in its engaged position.

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

point located away from the second abutment surface towards the exit aperture.
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Description of the Drawi ngs 25 The invention w |1 now be described by

way of exaﬁ@meeahﬂhﬂﬁé@EWeﬁe@ﬂﬁ§:the acconpanylng drawi ngs, in which:
Fig. lais a rigils§ genheWelle R8I MsQREL KLY 1OR HeCHESLRE doPztne

pr esent i nventi on;
further movement of the cap along the longitudinal axis to expose the exit aperture

releases the locking component so that the discharge nozzle can be moved towards its

20 extended position during operation of the injection device.

Brief Description of the Drawings

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

accompanying drawings, in which:

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

30 Fig. 1b is a perspective view of the injection device of Fig. 1 with its cap removed;

Fig. 1c1s a perspective view of the cap of the injection device of Fig. 1;



30 Fig. Ibis a perspective view of the injection device of Fig. 1

wWthits B % yad, Fig. Ic is a perspective view of he
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2a is an exploded right-side view of tRe injection device of Fig. |
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mul ti - conporrent r e used 1 n the |nject|on devi ce o# Fig. 1 Fig. 3
is a cross-sectional view of the |nject|on device of Fig. 1. Detailed
Descriptiop. of. t he.
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injection gevice 110 has a housing 112, a cap 111 which is renovable
froma prOX|naI end 167 of the housing 112 and a trigger button 102.

Q her pa?ts of the device will be described in greater detail bel ow
Fig. 1b ispg PEISPREIURWiEW O] n{uﬁkﬁcbxﬂb&{éﬁﬂ AVedB¥ mahd dflkcBEs Qb ding
to the present 20 i1nvention with the cap (not shown) renbved fromits
end. The ehd- bf the housing 112 has an exit aperture 128, from which
the end of a sleeve 119 can be seen to energe. Fig. | cis a
perspective view of the cap 111 of the injection device 110 according
to t he preBgns isd axwrentseaionalNiev ofithe Ifdctivadedccefitig.dl. boss 121 t hat
fits mﬁ{ in the sleeve 119 25 when the cap IlIl is installed on the
housi ng"'112. Fig. 2a is an exploded right-side view of the conponents
of the injection device 110 according to the present invention and
Fig. 2b is_a r|oht si de VIeM/Of the assenbl ed conponents of the
injection HE ailed Desayintion of the Rraywings, o present invention wthout the

Fig. 1a is a right-side view of an injection device 110 according to the present invention.
15 The injection device 110 has a housing 112, a cap 111 which is removable from a
proximal end 167 of the housing 112 and a trigger button 102. Other parts of the device

will be described 1n greater detail below,

Fig. 1b is a perspective view of the injection device 110 according to the present
20 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

25 when the cap 111 15 installed on the housing 112.

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

30 housing 112 orcap 111.

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

conventional type, including a syringe body 116 terminating at one end in a discharge



30 housing 112 or cap IIl. 6 nozzle, specifically a hypodermc
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expl oded perspective view of the multi-conponent drive 129. The
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131 takes Al Ernich G650 BHRE ok RP AAEE bhog 0 eyl C
pi st on AB3viarm awfti-cetparentvéivel Eiewt tht 32ringehil Bt tnadvanee it rieons s trstrabtddve

to the second.drive ele t 134. 7. will b een fram Fi g. -t he
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25 the return spring 126 bottoms out on the syringe carrier 127 or meets some other

obstruction (not shown) that retards its motion.

Fig. 2¢ i1s an exploded perspective view of the multi-component drive 129. The multi-
component drive 129 between the drive spring 130 and the syringe 114 consists of three
30 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.



5 stem 140 and closed at the other. As will be appreciated, the bore

146 and t S 40 define a fluid reservoir within ' 1.ng
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the drive sleeve 131 when the trigger button 102 is in an unactuated
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relative to the housing 112 towards the exit aperture 128 under the
i nfluence of the drive spring 130. 20 The sliding sleeve 119 is
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protrudes out of the exit aperture 128 into a retracted position in
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influence of the drive spring 130.

20 The sliding sieeve 119 is 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 trigger button lock
element 150 which has resilient arms 151 which bias the sliding sleeve 119 into its
extended position 1n which its end protrudes from the end of the case nose 112a. Thus,

25 application of pressure o the end of the sliding sleeve 119, for example by pressing the
end of the sliding sleeve 119 against tissue, causcs it to move into its retracted position
into the housing 112; release of the pressure causes the shding sleeve 119 to move into
its extended position under bias from the resilient arms 151 acting against a side wall of
the housing 112. The trigger button lock element 150 has a trigger button lock

30 protrusion 152 which contacts with the end of a trigger button protrusion 102d on the
trigger button 102 when the sliding sleeve is in its extended position. The trigger button
protrusion 102 extends in a direction which is generally parallef to the longitudinal axis

105 of the injection device 110. The trigger button lock protrusion 152 extends in a
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sl eeve 131 éhe drive sleeve 131 noves the first drive elenent 132
and the fiﬂé)'drive el ement 132 noves the second drive el enent 20
134, in each case by acting through flexible latch arns 132a, 134a,

134b. The second drjve elenent 134 noves.and, hy virtue of static.
friction ar%i‘f’l‘iyh? Juding ?1%‘3"?6;1%%%3 '?ﬁ?{li“?fﬁf‘ii Fotf ROt Hen le‘tﬁ]@‘-‘*( Hdtrey H‘BWH)“,‘O

noves the s hdidRghndyi d1biiang uabkkdagsosARny b&I 1he2ifig&abhlidh 10Dehad WebdN
of the return spring 126. The return spring 126 congresses and the
#

hypoder mi c reieled| 1o 19 geaghivaiesapsitioprthe prerationtof Hisalerige &10113 ghegfas follows.
housing 112. This 25 continues until the return spring 126 bottons
out or the syringe body 116 neets sone ot her obstruction (not shown)
t hat ret ar dmtialys theglrive aprirBeldQureves He devesleeveflpil gthe dnvedieenedhl miees the

second dri ye, alielehedh230d thBrst Wil MIEMPAD: 2 Q808 JelShailE QRhAN!

forces acting
20 134, in each case by acting through f{lexible 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 aﬁd the
hypodermic ncedle 118 emerges from the exit aperture 128 of the housing 112. This
25 continues until the return spring 126 bottoms out or the syringe body 116 meets some
other obstruction (not shown) that retards its motion. Because the static friction between
the second drive element 134 and the syringe body 116 and the hydrostatic forces acting
through the drug (not shown) to be administered are not sufficient to resist the full drive
force developed by the drive spring 130, at this point the second drive element 134
30 begins to move within the syringe body 116 and the drug (not shown) begins to be
discharged. Dynamic friction between the second drive element 134 and the syringe
body 116 and hydrostatic forces acting through the drug (not shown) to be admimstered

are, however, sufficient 1o retain the return spring 126 in its compressed state, so the



t hrough the drug (not shown) to be adm nistered are not sufficient to
resi st theywbuhbofbisye force devel oped by the drive spri 5
this point the second drive el enent 134 30 begins to rmlg\}g”vmé%%ﬁlﬁtbgﬁe
syringe body 116 and the drug (not shown) begins to be discharged. -
Dynam c friction between the second drive elenent 134 and the syringe
body 116 ahghdayahientalié £l emems eReidedd t hrough the drug (not shown)
to be adm nistered are, however, sufficient to retain the return
spring 126 in its conpressed state, so the 9 hypoderm c needle 118
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noves the flexible latch arns 134a, 134b inwards fromthe position
shown in Figl '2€ ©BECHEs| ¥ BRvahareRlclneh prmasd Hlae 194 envardsrfsom diea,
| 34b no | phgiesn GBwRliR Fﬁdé]%cftbra%osﬁ‘i%h‘é?uﬁlcﬁﬁ?@ﬁeﬁ@lg thteh LS FRGOMADL no
drive elenent 134, aided by the 10 bevelled surfaces on the
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bet ween 15mt09§re?ang %cth;[agee L(’hagteﬂcjri ve Eﬁlt enent 132 and the blind bore
146 in the™SEcond ara Ve Serafehy %‘H?ntl € volunme of the reservoir wll
tend to decrease as the first drive el enent 132 noves relative to the
second driye ele t 134 when the fornmer is acted upon hy the drive
Spring 130bCAES HE APaBat S P or iapl S NG (1Ge D debpbptiecn

t hr ough1 & h@e ¥ eMbf thd 4irdt @t0c LB eAOI3R @6E RMDIGHBBREUE 14 the TN drOOERERE
flexible latch arns 134a, 134b have 20 been rel eased, the force

exerted bylméheirolyme 9bthegeseryor plstengh ko desreashas dienishgritd elpment 132

causi ng i tmboesie@Wvd ROENRANE £RBIdninE I PNwhE t; u
and al so arc?t S Shydrost at i cgl l'y through the FVI ul gﬁgﬁ{j}b{?ﬁ?gﬂé H%Orr}lg |1hoen

bet ween t hirivei spsipg dAR 4@ thsngsatreiv eoltapesvedmping Anid18 foroed driceghviha veite
second dri yg &l SHeRSel S cHhGRSL P 1ATRAS bAteSH. Mi&eﬁﬂghyngwa%, 1§R§Have
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danpi ng fl wcf 0 not attenuate t ofce acting on
syri nged obe2s rdeageddhe foxdeemertedihwibe dtihespriep UBhdsgniok) ot 26 daemirignBuid,
conpr essed t. erm.c.ne ﬁl e remuins, extended, .After tine,
t he secondcaggﬁ%e!pg? gyﬁ'gﬁ?hofg]ﬂ ‘8%#% BHEEn; °§m%dr§ e'ﬁevﬁePhierii’tﬂg gb?iaﬁﬁe
body 116 andrasgaticgjty theoufph tiien@uid ahd tHrdigh folont hetwden tBoOfiise MdSseddnd dibve
syringe 116 enafegn [ ?m I_'ig,tlﬁ(!:r}(:e 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
25 a great extent. Thus, the return spring 126 remains compressed and the hypodermic

needle remains extended.

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

though the vent 144, allowing the first drive element 132 to continue its movement.



30 di scharged and the force exerted by the drive spring 130 acts to
retain they ?]I ve elenent 134 in its term nal posﬂéﬂ@{'gﬂ&bﬂ

conti nue to cause the danping fluid to flow though the ven
allowing the first drive elenent 132°'tqpcontinue its novement. 10
Before the reservoir of fluid is exhausted, the flexible latch arns
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reach another constriction (not shown) within the
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when the capedtioh cydlsisicosipikd.ed on the housing 112 conprises a
retainer elenent 125 which is fixed into the boss 121. The retai ner
el enent 125 conprises resilient protrusions 125a which are directed

awnay from lanhRXiles RRE,0fBurde BnlyTdiRE tre' @511 BAY belh Rinid48d s the2Ad of
deformas the cap 111.is inserted _onto the housing 112 over a needle
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123 tight | yr&e chhpl hhegen r d
' the oot 155 i g T RS Pl SRS nEes PRy SN oY RN

the cap 11113 §°fp12ﬂ15|eé@ rgfafneg H’émﬁwubﬁwghl‘f!lzs fixpriho dte WB8 12k gt Iretdiner
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| ocki ng mechani sm 170 or med egra W th the case nos
and Fig. BaMWSI%oﬁltkﬁerebbcfkmn:gmmohmﬁashfoﬁl@snls: daptl éhisabededvbnth thee

i njection e r esent t The. | ocki chani . sm
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beam 171 30.i rev \zerrent f th ri n carrjer. 127
towar ds t hghgﬁ I{“gﬁg% EE‘?II n a’of’s f}ﬁe‘%ﬁa]ﬁ I'$ P‘%lqdr ®ffnthe

housi ng 11RousTHpi192] the asdmey @qauluyd ea@)hfr&aame sk fihgdBMIviieh e Edp SIlI.
abut ment surface 172 which is engageable with a second abut nent

surface 173 located on a proximal end of the syringe carrier 127 when
t he | ocki ngipCo0RRH SRYwd ®locking mechanism 170 formed integrally with the case nose 112a

25 and Fig. 3 shows how the locking mechanism 170 is integrated with the injection device

110 of the present invention.

The locking mechanism 170 is located on the case nose 112a. The locking mechanism is
formed by two beams 171, each forming a separate locking component. Each beam 171
30 1s adapted to prevent movement of the syringe carrier 127 towards the exit aperture 128
during removal of the cap 111 from housing 112. This is achieved by each beam 171
having a first abutment surface 172 which is engageable with a second abutment surface

173 located on a proximal end of the syringe carrier 127 when the locking component is



11 in its engaged position. Each beam 171 is resiliently biased so

t hat when %Oﬁ,ﬁ(ﬁ' 11 is not connected to the proximal ﬁﬁg@ he
housi ng 11%t e ﬁ]jrst and second abutnment surfaces 172, gsr@g%”%t
in contact with each other. In this argangenment, each beam 171 has

noved outwardly, i.e. away fromthe |ongitudinal axis 105 towards the

housing 112, s %%?Eglf%osﬁtm. ghut BERT 1AUL frt%g?eing% %%Fedg'%ogth%;\%eﬂ%é %@91??] i; n

contact with ea er. .The central bos
t he for m ofrolcophestedetoths praxinsl embyHedthechonsing 142, shofirslad secondabinizaam
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t her eby pr éxenbidigoutRamby @aeiay Gont fhe IGpithMgs LK@ 105abwdrdd tHethodsing 112
forward direction Eovvards he exit _aperture 128. Wen the cap 111 is
removed, tﬁ%ﬁﬁb@lga wimeg] sugfaces d e 167 e 1enast i wntachwitbeashethst t hat
the beans are no longer held in their engaged positions with respect
to the syringe carrier 127. This means that each beam 171 can nove
out war dl y e pentrabprse 21 of thpeap bidgs inubie frain ofyaisieet@Bhigh demzhgeable with a

gener at ed f &Sk bi ' | .s0 15 that.the
bt mont - stPt e G5 ST ool e BEASn hEEARERY B R W el
As shown i secBnd)abBmentaginfabesali2]1 713 ars isc @onectt with kacht dterh digcebn grebdtingt

a proximal end of e beam 171 osite the. first abutpment. surfac
5 o nEnem s gt ik oA s PHE PR ol Fiste g MR PHibreRLads
abut ment stWHeaake dap3l Itl dvadnatsred e Badstl 2R RRAds Wue ofl 8 s108or the Wedrhs & that
course be ynderstood that the present invention has been described
above pureHX‘/‘ M 6P ‘8 W mneinsagsed o5 HiRES Bfithgespsry tocthp spdnge

made W t hi Barfibre] B OPEis Gheahd that BUBHhAM 71 chd bR SRwad Witk &pdd: 98 the
devi ce conprising: a housing adapted to receive a syringe having a

di schar ge f88%1d0al erie 19y ppog dorse grserairdrivtbpresilisnesniy tae heamg Hemdtites so
axi s of 1§ hgp@EsbifeReLWEER 122,168 aﬁ%qﬁneg%ﬁﬂ ol Bt Jyith Wik Glhef. €

di scharge nozzle is contained within t ousi ng and an extended
position in which the discharge nozzle extends fromthe housing

through a”A?éﬁ&wm%éPf, €ach beam 171 is connected to the housing 112 at a proximal end of
the beam 171 opposite the first abutment surface 172 and on the housing 112 at a point
located away from the second abutment surface 173 towards the exit aperture 128.
20
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.



a cap renovably | ocated over the exit aperture; a syringe carrier
adapted to support the syringe as it is advanced; and 10a needl e
shield renovably | ocated over the discharge nozzle and connected to
t he cap; and a | ocki ng conponent Mhich is adapted to prevent,
in an engaged position when the cap is |ocated on the housing and
during re Sof the cap fromthe housing, novenent of the syringe
carrier and/or syringe towards the exit aperture relative to the 15
housi ng, wherein the needl e shield becones renoved fromthe

di schar ge inozzl&n tyedtiog deewevahpading:he cap from t he housi ng, mherein

the cap conprises a.body and a sl.eeve | oca ed W t t he bo
fixed relative & 8% % ‘é’n’i?‘"'%‘”eraeiiyﬁmgﬁ Y1584 E’@q@éﬁ‘p%@fﬁs t %Syfmge
mai nt ai aedoehg Mﬁab@@%ﬂg% 1%9§Mdhou 140 2R &fﬂﬁe ﬁb@&%}fhf&ve&ﬁ'g rEER 1S dshbn in

r emoval the cap fromt sing along t ongl tudi nal ‘axi s,
wher ei n t hehitlo the dlgclm:gq:xmzehtls comnpined esthat thedmssingaed ke @rtchded papitéon in

first abut t .su ce en eabl it seco ut ment surface

| ocat ed o EHb oG SAAF EReURarT st R EHBORBHIT SIS n | s
engaged DOS't'Qﬂm.%énava 1dchic@ &VéARe BaY s, claim 1, wherein the
cap further conprlses a ield retainer adapted to grip the needle

shield, such t Weﬁyrmgecamem@p@ﬁlt@B@pl@etdbmmgemue@ladvaomdt hied

di scharge nozzle d enova ca om t he hausi

et i8n dovi oo R Josa i oyER B et e B Panse 6l g
30 conponesp; dnel adapted to prevent novenent of the syringe carrier
towards the exit aperture during renoval of the cap from housing only
when the needl @ WRKBEoMpoRest whathe istlapted dmprevsnyliis angngaged pgsition Whes

4. Aninjefli cfd i8R GF G e{ﬂbdﬂ?ncé ?%@'aﬁnﬁé?%ﬁgve{]%fcﬁqgl cib ﬁ%ﬁ? "2 Rohdlfe.

at | east one ami1s connec an en he” beam

opposi t e trhevehiens bf dleudyrimps catiel ackoradyeingd tdWeedhdmsaxﬁtgapattum BRiting to the
| ocat ed amay fromthe second abutnment surface 5 towards the exit
apertuﬂé hogsingn i nj ection device according to any preceding claim

wherein the be%ﬂe?élﬁnﬁé SES1E shieRf béc%n%g'rglﬂo%}ﬁﬁ'ﬁﬁle g%%ﬁg‘a%o‘%ﬁ@ during

resi des when the | ocking conponent I1s Inits engaged positi
removal of the cap from the housing, wherein the cap comprises a body and a sleeve

located within the body and fixed relative to the body, and wherein the locking
component is maintained in its engaged position by the sleeve of the cap during removal
20 of the cap from the housing along the longitudinal axis, wherein the locking component
comprises at least one beam having a first abutment surface engageable with a second
abutment surface located on the syringe carrier when the locking component is in its

engaged position.

25 2. The injection device of claim 1, wherein the cap further comprises a shield
retainer adapted to grip the needle shield, such that the needle shield becomes removed

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

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

released from the discharge nozzle.



10 6. An injection device according to any one of clains 3 to 5 when
dependant on claim 2, wherein the shield retainer is |located within

t he sl eeve. 7. A nethod of renoving_.a cap fromthe injection
device of claim1l, the nethod 15 conpri-sing: novi ng the cap
linearly along the |ongitudinal axis such that the needle shield is
noved al ong the |ongitudinal axis out of the exit aperture, thereby
releasing 4t fromt-he: di r e | | ; '

t he cap pf%venﬁ%ghgggﬁgﬁﬁﬁggEgﬁgag§§#HggM@%%ﬁguﬁﬂg$@§M§??g3?%gPﬁ§§fg%
20wher ei n behmnist dvanededl e tishhalsthghaisabh esd of ehehsaad dppositet the fibits sthaumeet
nozzl e, further venent of the cap along the longjtudingl axis to
expose t heERf a%%‘?tt éous&%gsaego%ioomﬁmw flé?i‘ﬁgbﬁé?ﬁong&b’t‘%ﬁm Shidace
di schar ge {pQzak enLalt HeriRved towards its extended position during
operation of the injection device.

5. An injection device according to any preceding claim, wherein the beam
comprises a slot in which the sleeve of the cap resides when the locking component is in
its engaged position.

10
6. An injection device according to any one of claims 3 to 5 when dependant on

claim 2, wherein the shield retainer is Jocated within the sleeve.

7. A method of removing a cap from the injection device of claim 1, the method
15 comprising:
moving the cap linearly along the longitudinal axis such that the needle shield is
moved along the longitudinal axis out of the exit aperture, thereby releasing it from the
discharge nozzle, whilst a locking component in the caﬁ prevents movement of the
syringe along the longitudinal axis,
20 wherein when the needle shield has been released from the discharge nozzle,
further movement of the cap along the longitudinal axis to expose the exit aperture
releases the locking component so that the discharge nozzle can be moved towards its

extended position during operation of the injection device.



