WO 2009/ 153542PCT1GB2009/ 001447 AUTOVATI C | NJECTI ON DEVI CE W TH
TRIGEER LOCK Field of the Invention The present invention relates to
an inj eCtlﬁB&g&Z 9-%20f the type that receives a syri ng%cﬁéﬁﬁ)@g&lgge
syringe an ]harges its contents, conmonly known as

aut o-i njector. Background of the Invention Auto-inject ors are known
from WD 95/ 35126 an8VEMANQ IBIRS TN DEWEFR BHE TRIGERDILOYKa drive spring
and sone form of rel ease nechanismthat rel eases the syringe fromthe
i nfluence of the drive spring once its contents are supposed to have
been discharged, to allowit to be retradted by a return spring. An
aut o- i nj #jdldwef the Iementtenf r om WO 2007/ 036676 whi ch has a | ocki ng

mechani sm whi ch nmust be di sengaged before the rel ease nechani sm can
be activated. In its |ocked position, the | ocking mechani sm al so
prevent s The lpmeld imoenedoRe ndlated td hreixg'gctibm deviceibf thie tmbfethiah;eecive&m syingece

ot ppi ng SSRGS s8ver FRLSEEEy AF Rl sttt an <A
i njection device described in V\D 2007/ 036676, the | ocki ng mechani sm

conprises a sleeve which protrudes froman open end of the injection
~device. The sleeve is biased into its extended position by a

resili enﬁial?ﬁ%ﬂoﬂﬂdg?%%’véﬁgﬂnhi ch nust be overcone to di sengage the
| ocki g mechani sm can be di sengaged by, for

exanple nDV|ng the sliding sleeve inwardly into the injection

Sy ce. PEnialbaCARRR, ool H/bEASIAAM Rl SRCIA AR D ARIS s

agai nst | and then activatin e release nec anl sm T
i sbsurr oﬂﬁde Gpring arkiesdnodl ﬁomagof)feld:abe piechaisn ¢t deleasee thehswinge fuwe she

friction,tp act ai,nst novenent, of .t eslidin | eeve. T

undes! 1 abt BBl BR TS B RES n ot ui BoR b el telplds 15,
the i nj eaflbwi t6l6Y tk@ck@bh @ répfl dpeidlgagai nst ti ssue whi ch can be

pai nful to a user and give the feeling that the device is not

operating adequately. Mreover, friction can pr event the sleeve
MoVi Ng  bagK,AbiniBdtod REkldWE BohPMWI008836676 which has a locking mechanism

which must be disengaged before the release mechanism can be activated. In its locked

position, the locking mechanism also prevents forward movement of the syringe out of
the injection device against the bias of the return spring, for example when a cap
gripping a boot covéring the syringe needle, is removed. In the injection device
described in WO 2007/036676, the locking mechanism comprises a sleeve which
protrudes from an open end of the injection device. The sleeve is biased into its
( extended position by a resilient spring mechanism which must be overcome to disengage
the locking mechanism. The locking mechanism can be disengaged by, for example,
moving the sliding sleeve inwardly into the injection device. This can be done by
‘forcing the end of the sliding sleeve against tissue and then activating the release

mechanism.

The sleeve is surrounded by the housing of the injection device which causes friction to
act agail‘lst‘movement of the sliding sleeve. This is undesirable because it requires a
certain amount of force acting on the injection device to be applied against tissue which
can be painful to a user and give the feeling that the device is not operating adequately.

Moreover, friction can prevent the sleeve moving back out of the injection device
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WO 2009/ 153542PCT/ GB2009/ 001447 because the resilient spring

mechani sm may not be sufficient to overcone the friction between the
housi ng and the sl eeve. Furthernore, the rimof the sleeve which, in
t he engageW Y IBYRA of the | ocki ng nechani sm pr ot r udCYERIPYH4ENnd
of the housing, may catch on the rimof the housing which surrounds
the sl eeve, thereby preventing the sleeve fromautomatically _

r et ur ni NGetdsé tie REYaGefing sicthaism hy rx dephifficidhi tchevereynee thediiction

device is renoved away fromtjssue_before activati.agn qf the.r.el.ease
mechani s Petweghithgyhousaiy B ?léfe?ﬁé?c'h%‘ffﬁ%eﬁ??rf’e&eﬁrﬂiog g‘??ggﬁeevﬁ V?%E‘}h’ i 186
unde tSi r ?_b:h%a#&ﬁ ©84E6n bl SRedRBRERA SR Frdae thirehd v letousing, may
uni nt enti ona

'y causing accidental activation of th in'glecti on
devi ce. Thich ansthsoim efafhgdwusiag sidchnaurqunds thestlafvgy g"eﬁaﬁ’ tHEVEHOR AR on
The inj egid.on ﬁgﬁvatu&ﬁn&{ al?))hl%tt%lﬁg §ts kAMREE bOfdrS faxhaBRAS iR idRBkon
with the 8 Of énentioned probl emg. In one aspect ‘of the invention,

t here i s dpviowisdenoset awgydinni Hssue beforseactivation of legrelease mechagsi ng
adapted to receive a syringe having a discharge nozzle, the syringe
bei ng noveabl e in the housing on actuation of the injection device
al ong a ImReig tdi bakingxiehimiom feelye lisengaeell posidesioable hessse Hiet tebease

di scharge nozzle is, contained wthin the,housin n n_ext.en .
posi t i on TEehaEFE Faq h"ea"a'ivgté‘ﬂ W&gnﬁ%”ﬁw&aﬁngc ff‘?gldg’%ﬂa E}?g?é&}e"%gtrﬁl%f’s‘g% S
t he housigagich.MBYH bR daEbloufBET d4btéfal. an act uat or ; a drive
adapted to be acted upon by the actuator and in turn act upon the

syringe to advance it fromits retracted position to its extended (:)
position and discharge its contents through the discharge nozzl e;

- Summary of the Invention

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

problens,

In one aspect of the invention, there is provided an injection device comprising:
a housiﬁg adapted to receive a syringe having a discharge nozzle, the syrir;ge
being moveable in the housing on actuation of the injection device along a loggitudinal
axis from a retracted position in which the discharge nozzle is contained within the
housing and an extended position in which the discharge nozzle of the syringe extends
from the housing through an exit aperture; ' | C}s
an actuator; . : ' '
~ a drive adapted to be acted upon by the actuator and in turn act upon the syringe
to advance it from its refracted position to its extended position and dischérgé its -
contents through the discharge nozzle;
a locking mechanism moveable in a direction into the hbusing at the exit aperture
from an engaged position into a disengaged position,
wherein the locking mechanism is adapted to prevent actuation of the device

when it is in its engaged position and permit actuation of the device when it is in ifs

disengaged position,



a -l ocki ng mechani sm noveable in a direction into the housing at the
exit aperture from an engaged position into a di sengaged position,
wher ei n t hg ol Qekisg, mechani smis adapted to prevent actpabbphodhoridre
device when it 1s I1n its engaged position and permt actuation of1 t he
device when it is in its disengaged position, WD :
2009/ 153542PCT/ GB2009/ 001447 wherein the exit aperture_is defjned by
a rim | ocat ed vdwreintheqgd aperiends Hefinsrl by 2 mrdocated ompe pdgerPiithehousiig ng
mechani sghgonpri ses a contact surface which is adapted to extend over
or around at |east a part of the rim By providing a contact surface,
for exanpl e i whetein fherlockirig methanisgesonintses o ciitay snfedeamitichriscadapisé to
nore easi | ngaged_an | sengage This is because the contact
surf ace ﬁ?‘@&ﬂg@%ﬁﬂﬂﬁuﬂgf‘%\%ﬁa%ﬁ?g@far{;ﬂr'ea agai nst tissue. This nmeans
that point pressure fromthe | ocking mechanismapplied to tissue is
reduced. Mreover, the contact surface prevents the | qckin chani sm
becon ng B¥aggriding ¢ §qniact SHHGH f%%ﬁ’i‘mg,motﬁe ttsﬂ’én rq%n‘? 3?3“5?12&?3% ng
apert ur e meFfiMsan S84 8k &8 cabily BSsab a5d HREhgdead. CEhisSis debtusy @t cdnfacone
enbodi ment, the | ocking nechani smfurther conprises an arm extendi ng
f r om t he sedireasevidesandepravad 6ontae arpgrsring. issuse TRiswagany that peing Presiuse
t he housi I Hgg et :
entire ci%ﬁ?ek?en &Lg%a?ﬁiél allp%'? g‘? {r(l)atﬁ ﬁ%eolgggdrklgé@u?%g%g&gpﬁ?a?fﬁrﬁe@
Thus, t hgrevents thecld cidegimecharisihedostingemglthby fiatioh oo shaggingnen theaim e
(when conpared to a sinple. straight. sl eev Lk t). Hence, the
s Thas sote] Vst dnpRih v R R

Io%king caug snag.

In one embodiment, the locking mechanism further comprises an arm extending from the
contact surface into the housing. The arm may extend into the housing through the exit
aperture. The arm does not contact the entire circumference on the internal housing
surface of the rim. Thus, there is reduced friction between the rim/housing and the arm
(when compated to a simple straight sleeve arrangement). Hence, the locking

mechanism is less likely to become caught or snag.

Preferably, the tim of the exit aperture is elliptical or circular and the armn comprises an
elliptical or circular cross-section shaped and positioned in such a way that it resides, in

part, within an inner surface of the exit aperture.

Alternatively, the tim comprises an aperture through which the arm extends into the
housing. The aperture supports the arm and imparts structural strength to the locking

mechanism.

The locking mechanism may comprise a plurality of arms. More preferably, the locking

mechanism comprises a pair of arms.

In an alterative embodiment of the invention, the locking mechanism may further
comprise a sleeve extending from the contact surface into the housing. Preferably, the

sleeve is dimensioned to fit within the exit apesture.
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Preferably, the rimof the exit aperture is elliptical or circular
and the ann conprises an elliptical or circular cross-section shaped
and positioned in such a way that it resides, in part, within an

i nner sur f WOSIBY158H2 exit aperture. Alternatively, the FSHFEIAII4ES
an aperture through which the armextends into the housing. The
aperture supports the armand inparts structural strength to the

| ocki ng mechani sm The | ocki ng mechani sm may conprise a plurality of

arns. More preferably, the | ocking mechani sm.conpri se air of
arms. | n Bhe dm ef He G4t appsEEs ﬁ@@mbeoﬁllwwli%mﬂggﬁ?g tfﬁ%?ﬂeg&% then
mechani s .’Eo:}g;ﬁs%] o %ﬁig{ica‘f OFBikdubf cPos3 sER10R sBaled el Rosifibaih BechCOWRA Glat
surface into the housing. Preferably, the sl eeve is dinensioned to
fit w thiibfitshvethéxan inagresurfagecot thergrat aperivigf t he exit aperture nay be
elliptical or circular and the sleeve rmay then conprise an elliptical
or circular cross-section shaped and positioned in such a way that it
fits wit Prefesdly, threcontist Siafaee ixf fotrhed enx h tfirstpidet afrachoopy arfdes sasbyd sidpef

S U e e Y e

aper t ur e.thd Bedohdl §id8 MoBORRBADs, thé e wheothd 16tk meckasistnomataled thven ité m
when the | ocking mechanismis noved fromit aged position to i.ts
di sengage@epssdi PosEiPn tor B Sisgpeaped (npsitiop, eg’éege’:ﬁ?ri hg]ﬁi TS Wﬁ@ﬁs&éds on
the inj ecligR.A&Ving ‘I?njec'iidﬁfadfiaa,tsuaﬁhbﬂﬂﬁfnnéﬁgaiuf@‘ oPfhe bbsp LBRRNEIHE Pk dS
the rimwhen the rel éase nechanismis in its disengaged position. 0

I n one ereaithersdeass methaniswds bhits dispnseged @asitiolhe i nj ecti on devi ce,
further conprises: a syringe carrier for carrying the syringe as
it is advanced and restraining its advancenent beyond its extended
posi t i on,Inwhe emboditrest of e prgentiavenition, ths ingekdion deviee fenthep spmprites:

syri nge;

a syringe carrier for carrying the syringe as it is advanced and restraining its
advancement beyond its extended position, wherein the syringe carrier is adapted to
support the syringe; |

a latch member adapted to prevent, in an engaged position of the locking
mechanism, movement of the syringe carrier relative to the housing and further adapied
to permit, in a disengaged position of the locking mechanism, the syringe carrier moving

“relative to the housing.

Preferably, the locking mechanism comprises a primary member movable between the

engaged position and the disengaged position.

The pmhaly member may be the arm connected to the contact surface. Alternatively,

the primary metber may be the sleeve connected to the contact surface.

The prizhary mentber may include a latch opening through which the latch member
projects before it engages a locking surface on the syringe carrier, the primary member
acting as-a cam and the latch member as a cam follower, so, that movement of the
primary member from its engaged position to its disengaged position causes thfa latch

member to disengage from the locking surface.

)
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a.latch menber adapted to prevent, in an engaged position of the

| ocki ng mechani sm novenent of the syringe carrier relative to the
housi ng ang,d‘i%ﬂtﬁl}%gguadapt ed to permt, in a disengaged p@ﬁh%iog%} Afa7

t he | ocki ng nmechanism the syringe carrier noving relative to %e
housi ng. Preferably, the |ocking nechani smconprises a prinmary nenber
movabl e between the engaged position and the di sengaged position. The
prinmary ridredetch membsemal @@%W@@ﬁ@@cﬁ aeipg vhigh asurface of Hegrimary

Al ternatiye e, prii ee e
cont act - tprds AATHE SRk TPHG Rlodhs HinRe© XR-RRARELS AL Gakh
t hr ough whémber iy tegtohdadenibe hpusojgect s before it engages a | ocki ng
surface on the syringe carrier, the primary rnenber acting as a cam
and the latch nenber as a camfollower, so that novenent of the

primary nREaeembsdment of taNgagednpositit@idnidevict Sortprisen @ agedte pashinian

causes the |latch nenber to disen a%g fromth Iocl;}ﬂa surface. The

| at ch merBeh ragovenRle hefeen auppastre rPP%EE%n%‘ﬁg"r“r?é‘f“ iROAg%s ur f ace of

the primary nephen, a6 3lch& HbIBARAROR ddhptbd WMpichEut RS KitBRoS AR the

Advant ageously, the latch nenber ma be_tprow ded on the housing. In
m(\a/»pqrmé

one enbodirivemthenin ithenacioied pogition theiashraigeta ach o8 Hishiveadhey in
rel ease C i il ch ol e - ; YRasG P4
and an agﬁ u%ﬁl g‘&f%;;gé’gﬁf’ﬁo rl}"r &eﬂm\?’ %%Pglﬁtﬁ\ﬁ?ﬁéehg?@fs eas ehpng%ﬁ grnflg%rlis'SeQ n

adapt ed tinteflockviaerhbdrinsvable batvwren adodking misitionaviein ithed ooltingymiechanisg is in

unact uat e osi tion .and permits the actuato agt on the.dri en
LS adb R gBSeB R st aragy BouEIeg! of B ShesBinord S iy
furt P_er q%aﬁéttsﬁgoslaﬂoﬂkw Y hcﬁtﬁzﬁ&ed‘r@l‘m&@m rend abtekeabigg \peﬁgoﬁi viea khagelease
posi ti on when the | ocking mechanismis in jts _engaged position, . at
whi ch it TCBFERRLS Abie fistaeiged mretipe f&a%_"%*cﬂﬁ%‘i‘?ss‘%w@g?ﬂ% i"% dhe telease
unact uat ege AR irh O # urlati9aidl hbbatiStholaSichiRA podiith.a rel easing
position when the release mechanismis in its disengaged position, at

which it allows novenent of the rel ease nechanismfromits unactuated
position to its actuated position. Brief Description of the Draw ngs

Brief Description of the Drawings

The present invention is now described by way of example with reference fo the

accompanying drawings, in which:-

Fig. 1 is a perspective end view of one end of injection device according to one

C embodiment of the invention before a cap is affixed to it;
Fig. 2 is a perspective end view of the injection device according to Fig. 1 once the cap
has been affixed;
Fig. 3 is a side cross-sectional view of the injection device of Fig. 1;
Figs. 4a and 4b are top cross-sectional views of the injection device of Fig. 1;
Fig. 5 is an enlarged cut-out from Fig. 4b; |
Fig. 6 is a sectional schematic how an injection device may be further modified;
Fig. 7 is a cut-away view of such a modified injection device; and
Figs. 82 and 8b show an end of injection device according to an alternative embodiment

of the invention



The present invention is now described by way of exanple with
reference to tge. acconpanying drawings, in which:- Fig. 1is a
perspective end view of one end of injection device according to one
enbodi nent W2004E334Avent i on before a Jcap is affixed to ]‘i’qT,/G%?%@?’OOi“"{"s .
a perspective end view of the injection device according to Fig. 1
once the cap has been-affixed; Fig. 3 is a side cross-sectional view
of the i npagailedDewteiptior of thehaawides Fi gs. 4a and 4b are top
cross-sectional views of the injection device of Fig. 1; Fig. 5is an
enlarged cut-out fromFig. 4h; Fig. 6 is a sectional schematic how an

S R b o
o such & oo e L cerl oot e e Fige 39 e s shagn e
i nvent i ony,bRLa] mRdd P25 etd REd RN WRDE cEX@PbiESy thread 115 on the end of the
| housing. The end of the housing 112 has an exit aperture 128 (formed by xim 128a),
from which the end of a sleeve 119 can be seen to emerge. The cap 111 has a central

boss 121 that fits within the sleeve 119 when the cap 1 11 is installed on the housing 112,

as can be seen in Fig. 2.

The sleeve 119 has a flange 119a on its exposed end having a contact surface 119b
which is adapted to contact tissue when pressed against it. The sleeve 119 can slide
from a locked position in which the flange 119a is spabed from the rim 128a, {0 an
unlocked position in which the flange 119a has been pushed into a position in which it
sits adjacent, in contacting jﬁxtaposition, to the ﬁm 128a. This is shown and explained

in more detail in connection with Figs. 4a, 4b and 5 below.

Fig. 3 shows an injection device 110 in more detail. The housing 112 contains a
hypodermic syringe 114 of conventional type, including a syringe body 116 terminating
at one end in a hypodermic needle 118 and at the other in a flange 120. The conventional
phinger that would normally be used to discharge the contents of the syringe 114
" manually has been removed and replaced with a drive element 134 that terminates in 2
bung 122. The bung 122 congtrains a drug 124 to be administered within the syringe
body 116. Whilst the syringe illustrated is of kypodermic 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. As rillus‘trated, the housing 112
includes a return spring 126 that biases the syringé 114 from an extended position In
which the needle 118 extends from an apefmre 128 in the housing 112 to a refracted
positidn in which the discharge nozzle 118 is contained within the housing 112, The

' return spring 126 acts on the syringe 114 via a syringe carrier 127.

At the other end of the housing is an actuator, which here takes the fdr_m of a

compression drive spring 130. Drive from the drive spring 130 is transmitted via a multi-
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Fig. 1 shows the end of an injection device housing 112 and a cap
111. O her parts of the device will be described in great er detail
bel ow, but e seen that the cap 111 includes a §

t hat coope‘r’dgzgggdf\’nk?? a correspondi ng thread 115 on the enééo 0%?}447
housi ng The end of the housing 112 has an exit aperture 128 (for med
by rim 128a), fromwhich the end of a sleeve 119 can be see

emer ge. TeEpengt Miriveriasthy syEAge a4 Koodvanse if fom fts tfgﬁ%ﬁt‘i%P?‘F“i“ﬁ’eto its

sl eeve 113 #ﬁ(ﬂ@d‘ rpBfiof dha bikclabed 6! Bty GRroble diOURLAG. 1162, TIRS 3538

be seen in e sl eeve has a flangé 119a on its exposed
end havi rugcmmhesaﬂus Saskf 4y eactingbdivdetly hot éhfaala;g 44 tamdc et aeingei ke

when pre i ) e 0
posi ti onsﬁﬁeﬁ%@hﬁfﬁé af?%geoﬁéfbgl\él dgaé%ace ¥f ro{[j(&fS Jer ér;%t%t 1 %‘fﬂ’t‘%"%n
unl ocked eegdehi the Hung vil2Rcandt the sfylnaggéod;lg:iG haﬁmﬂye@nSlpaSMdhﬁmtadVialce

t whi ch ts adja t
et m ZoBAMeETII the FeHB A 28 PBIPR SN Py sy Rt BT E1E fabl so®
connect | %éﬁﬂomnﬁhgﬁ(noﬂﬁm il etidbRé @vtiorki 9. 3 shows an injection

device 110 in nore detail. The housing 112 contains a hypoderm c
syringe 114 of conventional type, including a syringe body 116
terminati 1 & b WiiGe §666 180 148 HRGriake 1 BEccatBg i N
a fIange'quﬁh?Egﬁ?gnvéH?Yon p ungeret at” woul d ng?ﬁa |y be used_to

di schar geth:teh pnn@pal enmgouents Kelriserslasye ] Al1takeseduiva oy the drivedmingd B vad
and repl ace 34 f

The bung E55nit il AefltloMBoFRaPR ol abllyd SLEISE S inlifhadi2
syringe Qirlvedya FkgibloNhitdhs hrnish#35 ye iangeond Hried elzioedt, ithe dﬁvhybmbat idé
type, thln’if ed not ‘gecessarily be so. Transcutaneous or ballistic
der mal §§H€ UoHEbUS syringes nay al so be used with the injection
device of the present invention. As illustrated, the housing 112

includes a return spring 126 that biases the s nge 114 m.a
ext ended Pt We.effswg 137 isldaee hpllow ifgmeképe% BW%(rPfréfﬁB?lt s
128 in trhecaféﬂﬁér{"ghéﬁl?ertp&amr S BEhiSidRORth 120Vert N MhhehedthiRis dfrgd haE g€

nozzle 118 is contained wthin the housing 112. The return sprin 126
acts on tdobectipnichguber] threnigh the spdi affhe stent 149 Tersecppd drge Glament

of the hodﬁu&] -a b%m%qao%; tl#’@@xg{ 1s[§ﬂgh%p91tf£5rﬁi %}%g&vet ﬁ{@ s{eﬂf EH{Pﬁndaclosed at
conpressi-on drive spring romt rive spring

transnmi t tiglothbr A3 cam bk iseen, ﬁmrhmmém antt the steto ] 4théefising m@@dn@ﬂt@ 148,
advance it fro ts.retr ﬁ?# g Ro ?fléﬂ on to its extended position and
di schar'ge" g ¥ i G-PHdeedl e 118. The drive acconplishes
this task by acting dlrectly on the drug 124 and the syringe 114.
Hydrostatic forces actlng t hrough the drug 124 and, fo

| .
ext ent, o atigger {RotcIiowR) peP thet, B oi’ﬁr?t naerf’??etos%aqoﬂé‘gstﬁégﬁwim
gt | al | v 20515 £ fbMAthe hoRATARIGHH: %Qﬁﬁohﬁéve Hentivt td e Hoeding D1 BMEdeRg

bottons out or the syringe bod 16 neets sone ot her obstruction
( not showh inflnedceoé therdtiyeispingriR0. aﬁe operation of the device is then as follows.

Initially, the drive spring 130 moves the drive sleeve 131, the drive sleeve 131 moves the
first drive element 32 and the first drive element 132 moves the second drive element
134, in each case by acting through the flexible latch arms 133, 135. The second drive
element 134 moves and, by virtue of static friction and hydrostatic forces acting through
) the drug 124 to be administered, moves the syringe body 116 against the action of the
return spring 126. The retumn spring 126 compresses and the hypodermic needle 118
emerges from the exit aperture 128 of the housing 112. This continues until the return
spring 126 bottoms out or the syringe body 116 meets some other obstruction (not
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The nulti-conponent drive between the drive spring 130 and the
syringe 114 consists of three principal conponents. A dri ve’ sI eeve
131 takes. drive fromthe drive spring 130 and transmts_it

flexible | BENOUPBAE2133 on a first drive el ement 132. T]Fl(FTstPWO%/??Fﬁ‘7
transnmts drive via flexible latch arns 135 to a second drive

el enent, the drive elenent 134 already nentioned. The first drive
el ement JsBawnhﬂlhudmrdm itaohbtion. Reemst 4bs stetie fietinar betwesn theofecqd émve

forms a coll ec anber

Lot onda (ot b e nr s s e R BIERRTo M dea bt 8 Al
The second4ds ik admiesteel alsdotisafidiheso fesist ihadulbdriec fntte thaloped by tlen

at one end to receive the stem 140 nd cl psed ?:Hiﬁhe ot her ?ﬁ‘ igebe

seen, t helriyssaing k0, gt thihroiat B seops diélF’ P femyh PERS QB Fo
wi thin W H%eabd\glzrmls N fhd il 240RB1AKSBE dls&la&%ddg@?fbmﬁftoﬁlcﬁ&mw%%rﬁ

provi de en operated, serves to decouple the drive_sleeve 131

fromthe th@a@pmb diyoe emenbi&%gnd thet syripgs/Bodvel t pdehydostaic foegssianpe12
under th n fyat i t

oyt ce 1 SoioREh E0g e 0D Adnichd B, doieval IBTRAGL A6 BBiithe 8.
drive. sl epierg 1&lin ifs hemgrassed stitg e &el@podmu@mescﬁe 118 remainfraxianded. enent
32 and the first drive elenent 132 noves the second drive el enent.

134, in each case by acting through the flexible |atch ains 133, 135.
The secorgkfsleihesetdrdriive ele%ntm%&a@&d theleytd of itd wevebfvithinaibe gyrimge bodyon

and hydrostatic forces actin Qu r 124 .t e .

admi ni st erléaso baivre dhe ernterys phile S%%ﬁ%q‘f’i gﬁ%ﬁ%@f’rgﬁﬁeﬁﬁgﬁ%ﬁ Igieh ppps
return spnisigihethe fREaiEicdbtt St diéinekhdO1 120 P RBSIES camitidiion 137 within
hypoderm c needlle 118 energes  fromthe exi t%atgerture 128 of %ﬁl}gﬁ&m

housi ng Ich@hommgsl 12oWhe persiriciien; 137 mryves e flerinlp lateyrmwel 35dpY
or the sypl EQ&%&O&X}‘& %fti%nsa@ &ttﬁéﬁf nd R}%?éﬂ’&fubﬁ‘thé HRd duso ‘é}@’fh)ent

that retard ecauset e static friction between the
second drii32eo theesweond cnm @mlent Ha4.saidddriyethp benelled susdirgs on dhaspapisision i c

forces actin Q 12 StE e BRbnd dri
suffici erc1ltt3l7 %n?e tél g%P?%] flﬁgt ri Z}3E'tl%ﬂ&(g}L%ig]\zltg éle%&goat % drlllve ve
spring 13fkment lmlaﬂowmg\ﬂletﬂm drive cafroin cobt H%tceinememlatmottb@swgnd drivve
within th que%l;ﬁ‘ge body 116 and the drug 124 begins to be discharged.
Dynam c f

body 116 and hydrostatic forces acting through the drug 124 to be

adm ni stered are, however, sufficient to retain._t rn rjin 26
inits cdifsresshadamping fluilys caataned Bifbing Feseryey! é%f@n U‘H‘é‘i”?FE”h g

.ext ended. ¢S G v@%le%%@wz &Mtﬁébﬁﬁcﬁ&ﬁé‘“@ﬁ‘{hé SRAGHESitGerptd 194, thd S

travel within the syringe body 116, so before the contents of t he
syri nge h@h&néqﬁth? referyobraldgedill ﬂehéfff ﬂ@)’@aﬁf es thatfisst dijveselemsnt |12 roxgs

Wehin o &8%?(&0 dl #ﬁ,eeél ons I’I Ctl on %ggbl&r%?q@ ated §ﬁ By%é eﬂvel?)?

wthlntﬁ ousmg rmvesthe l'exi ble |l atch
arnms 135 springi 3tk Afsrthm&émwdés tokbapssshdanping flaidde Sortedothrangh dhe ednt 14ky

no | onger, co | e.the flrs el enent .13

el ement 488 ha;Qlerigy FAe Bfe@%?/elé‘al 55 APF%a 8 e&ﬁbq?h%e%ﬁﬁgﬁggﬁ{ag%%
Once t hi ScRARBEMS folchexEHED by dhd MAvebpingnt30ldats agdk d’iﬂﬂiecﬂmggﬂng)ﬂuiﬁhe
second drive el ement 134, allow n the fi rs% drive el egﬁﬂténéfﬁiﬂto

nove rel alﬂﬂﬁl@ dtotor Hews thouely the |‘39 by Bt d
putd s SantaLngg dohDh Rilnlig 36d gﬂb%hlfﬂ&lmém@& e ARARd bhene atvel

t he first enen ind bore 146 in the second
drive el eiemints1®2, 134dhenoe wimethebecohé drivs eemeitr13¢4Bosses psse@ied wath the

d the first dri | t 1 d
docr ease 5 e b it & SRR B2 Y gl Spiht Kol hESpee
130. As thgrehte&Qént OThusl 48 eathmagsiag, lzdaﬁmaiﬁg cbhmreisedsmdoﬂmelwpbdemmgh

the vent 144 into the col | ecti on chamber 142. Thus, once the flexible
needle remains extended. . "

bet ween the second drive el enment 134 and the syringe

()



WD 2009/ 153542PCT/ GB2009/ 001447 After a tinme, the second drive

el ement 134 conpletes its travel wthin the syringe body 116 and can
go no furt is point, the contents of the syri )
conpl et el yaﬁ:"g%ﬁf?%gd and the force exerted by the dri \?g@réf%%#)rqgﬁ(ﬁ?(;
acts to retain the second drive elenent 134 in its termnal position
and to continue to cause the danping fluid to flow though the vent
144, al | okferg tithe, the sesondidiiveelementeldtt cosplates issormvehwithingthe mrinegdady
Before t reservoir f e IS t '

arm. 133 TOART G Ehao (HiyE Af iy S BRNARRE e Bk P BeSphplehy
132 r eachiigharighe end thesorck ekértad e drivh sprifghiS thetssiorrgtainl e sddoed drive
constriction 13? noyes the, flexibl g | atch ar.ns 133%i Hwar.dsﬂﬁquﬁ{gw
posi t i on SLeHREHh 184 11ty fropinalposition, gnddf Copreds UK IRY EBRIRE &M ' ve
sl eeve 13joudh théWerk 144 lléFingehehiRi@ike clédrent aBZrcbobsimidies heweidned
surfaces on the constriction 139. Once this happens, the drive sl eeve
131 acts no longer on the first drive elenent 132,-allowing themto

rove rel %ég&% RacleRbliolis Madidiis «RRLALA, RE AERAYISIRichlRAs 188 ldmekhd
is rel eased, because the forces devel oped by the drive sprln% 130 are

p > P )
no | ongerdrveistegve i 3hwithtthetirst drivielemynt 1igereachyanohey cenptrigtionyl 3P gyighin
acting on,.the syringe,w || . t r LM ihe SRk NY
126. Thugh,ﬂ‘"a E%lg“éyir@hglem fﬁ%u?cgloﬁgg\/gr e‘%‘té% %eédﬂ %}%ﬁﬁtlést ret ragsgi %%%&Ss ition
and t he ith¢ paditicanshowal te aitositionat ehizh thdyl nd longertcakpls the dites slefveddlitse,

only once, the ca 11 been, re ed.fromthe end of t. h I
i G e AR emprlis ooty R YoLlI SRS of e gkl B2 e
Wi th a bapk hagpdns, thedSRNHéeat 1BDE&s A2 longér drhite Giggy dtikablefnehts] 3@ dlkiwing he
sl eeve 119 when the cap 111 is installed op the ousing ii:% ige

hol | ow atthemdo Eee aplatiteneach iofher At Hfs poiRt, AHFIBY> dHSTOER VA HS Relpassd:
Its | eadiﬂégaaﬁgg‘ﬁa forobs o8 by thS diiveipkihB 436 8o 1-5ﬂgbg1beﬁ1‘g tAASmERA td 11

is installed, e | eading edgé 157 of "the lip 125 rides over a
shoul der tisgrioge i i ahé e onbaiortaastivepn thesyrings willbethq rotym forge irem the he

trailing e of t i i ]| i : ,

whi b nedsirt ape 28 s, hedptle LR by SRRANEL KOREIARU AR 2 e
cap 111 iisjectmmyeld.is drapiethi | e, as can best be seen in Figs. 4a, 4b
and 5, the syringe carrier 127, with respect to which the syringe 114
cannot nove, is prevented from novenment by a resilient |atch nenber
161 that Ass ﬂﬁmﬁﬂadﬁ, bﬂédm%h&ﬂlfmnsé the c&IiI]{ Abab tiesn bén?med ffont theand of
position in ich it engages a  ocking surface 163 of.a i nge
carrier thehousingdddufs can By gpen frgm g%fﬁlﬂéﬁ Pé’lngé]?%ﬁ'npﬁ%lsl 58@%15 ﬁ@t%satmoéce
163, the hatphl fREBEK0sd 931 Bf &R o8 RS witkh the sleeve 119 when the cap 111 is
2009/ 153542PCT/ GB2009/ 001447 t hrough a | atch_ openi ni; 165 in _the .

sl eeve 1isstalledeoncthe hopsing i Bh ipheljast eisthe catand ghecin 125 pkibediolowd ihe
| atch me 61 i r 2167 ai i e
170 or " RETHIEd o e o B B S e e e o
cam f ol | dusealledHhedeadinpvedgens7 of thellip KSawlee o1drR shoulded ] Yeent thopopint23.

the housing 112, aor in qQther words.depression t-he

tovar ds. ez s B oo 1ok o £ FRRR RS oD e S PSSR e
contact whd shoblier (S9TRERISHMEdS Gt HEeThoek 1208 pulied biteerheingd 614 anthe cap
further depression, as shown in Fig. 4b, causes the |atch nmenber 161

to nove ddfigrcaovethd thus to di sengage fromthe | ocking surface 163.
The sl eeve 119 may be depressed by bringing the flange 119 into
contact with the skin at an injection site and bringing the injection
devi ce 1Memmwhiedss tdnebeskba.se€n e Figie4d, adtc indrénthersynisge Karsien il 36 ngilyed

fromthe | ocking surface 163 e _syrin carr IS ve
as requi F‘é??efy}n@ewﬁ{ohe%?ngﬁ’f‘ﬂ%%éigo qjiemg‘ge[, dgtp%%‘%{étﬁézjg?*v%&ﬁegggygy
and 7 shousih@ividihe mdaibet 86 1eat elobated RethimbeiHouddg 142 bhddghiagddginto 6

and 7 differ fromFigs. 4a, 4b and 5 in son}g details,, thf pri rﬁci Rl.es
position in which 1t engages a locking surface 163 of a synnge carrier 127. As showh in

Fig. 4a, before engaging the locking surface 163, the latch member 161 also extends

-9.



Fig. 7 shows the exit aperture 128 in the end of the housing 112,
from-which the end of the sleeve 119 can again be seen to energe As
is shown in fi the sleeve 119 is coupled to a button |ock

whi ch nove¥%3 g’éF%F with the sleeve 119. The trigger |W’ﬁﬁ@§9/%?1§4t70p
pin 312 and the button |ock 310 includes an stop aperture 314 which,
as shown in fig. 6, are out of register. They can, however, be
brought ithoagl & ditet spenh}g 1éninathel slremael”ﬁé'nthe(ﬂndtdfeﬂsblepmgaeciblﬁqmm etit
results in a corre dlng nt of the button Io 310 i |, St

t he stopaﬁﬁﬁﬂgﬂg %@ ﬂﬁr?@?gséiﬁmgFg TS 1%¥Vﬁnlﬁﬁ%
but ton 3Q4.0y &ahe ia@chd@%ﬁgagsl act® REMe nhi@MerdFa dath aroﬁgg sh ercamlfbllcmt
The trig r 300 al so includes a flexible, barb d latgc ect

316 and tPessueveaint eictke slegven) I9gn afiieehssing ipae @uP’f@dJéh
whi ch t hgiebr%sg@ {%hgpg{l%ﬁhlgqgw%QHﬁpm% dg% 1b%r% lht%h o emng

depresse Ing projection 316 has latched with
| at chi ng IS6riiacensts witththet ringgdsudss 165 %ﬂﬁdﬁ@htmwk%tﬁlnw W@lﬁf

t he butt 302 in i,ts de es;
- sl eeve 1%@1’5‘31??“31’8? ?@8‘?&%%-@&?@% olhés%?r?le};?)% t6T8 or |n ot he%rd%/vogirﬁ us
depr essi as di%fangabefrﬁ!h&hekiddmg sembeqm i’ﬂe sﬁe&eww mby bedepredsed st bxplgmgr
i |sterwththe re 314, a

| h
but t o' 300 Henesd18dpincecetit WGPE At v tpn Bue AR SRRGY sl PG

posi tion dayict hao!Bévalds NHe RERI Q)chQli‘e &1@1 arehben @6l dias hlus&gg@ﬂdi fheome t13.8.
The sl eeve 119 may be depressed by _ bringing the end of the |&‘§g;$on

devi ce i dedkinomiriace Mt he ReingR| Girrisr 12 Sniesci BIPVE S regiTedn
from anytnlﬂl&gréa(l_, ea&ﬁa%'xrﬁﬁdrfve.' s properly positioned before the
e

i njection cycle begins use of the sleeve 119 both the rel ease
and | ock the trigger 300 and to allow the syringe carrier 127 to

move, together Wi b&y l%g%t fhb \(}: Dy G fu ﬁ%&r an&l B BURALD fidiesSinaeve

119 from bei ng depresse resu ts’in’an 1n egrate i nj ection device of
el egant difrgflomFFigs. 8a,s#lbovemdandn abotrer deitilsy dhe phindiplee movoidischssed e of
the injection

110. tl
connect i c?ﬁpl\}ﬁa%’%%élt%edefmetshéwn’é W%? %h% el ﬁgﬁg\gﬁﬁ %%ﬁr'g?%%i)@(?ﬁ;@luﬁ%
aper t ur e a228sdra00edviay artivtlod 282 at Si@nd2ihl ankiircdf Iige 304ptnt coopertteevith

I ocki ng mechanismin exactly t e.sleeve, 119 |

1056 80 Gnlget owmy oh dieteriie aheraranb o Bralol R 1FEE i SVel bkl 2,
to a cyliRdriGabn ﬁ{&@tw%%gé 904, 349 Falt AN P oRorPEIthe Uiger E@G;ho arramhzabal i's
connected on the inside of the aperture. In a simlar way

fl ange 118abuttond0gywnd ﬂmlug%?rmieaﬁ@iafﬁé@d, |f@}ﬁ1321119%1<1%§1651b€’b3ﬂ6a3% ﬂo‘% ap ff“é‘?}’e
219b whi T
: %Poxglgr{hg Qrﬂ:f 8€the iézcgﬁ‘l'éa%%ﬁ&‘ 385 ear&d ﬁ%ﬁ?ﬂl@ Bhtibd 302 a@ésrfﬁe &P

sit and Inslots extend through the end o he rim
228a. A sifichd did@Bileayn iBheaguings ivhighdhe dmdsspaingUAd apﬁ@ndrwléehm@u%@és of

215a and BPOYBTTPEaPRAPHS crt e S b btk o885 a7
mlecﬁy![ lherﬁbzm l@ﬁdxﬁ%ﬁ?ﬁ@%& di;lféﬁalear?falmgﬂhwdepxﬁﬂg)mm Wkek eble potsart B%;;BB
to an unIdGEl%éé'ii p@ﬁr“ﬂgg‘?ﬁggﬂ é‘?’;}gsr g‘bfg lgff’dtﬁ]g ‘? iﬂ‘eéﬁéﬂ%as

been pushgdnid 306 3R it ér%ﬂgén‘ianWl&hthk tarist t-;ﬁee%in 3L oMbl allswingnbadtivag
juxtaposition, to the shelf 228b around 't he outside of the rim 228a.

In al | otstesve klpegreyve under thejrdlsencsiof dhevdrive saring 9% | ocki ng mechani sm
operates in the same way as the sleeve 119 explained in connection
with Figs. 4a, 4b and 5 above.

Fig. 7 shows the exit aperture 128 in the end of the housing 112, from which the end of

the sleeve 119 can again be seen to emerge. As is shown in fig. 6, the sleeve 119 is
coupled to a buiton lock 310 which moves together with the sleeve 119. Tl-re frigger
includes a stop pin 312 and the button lock 310 includes an stop aperture 314 which, as

shown in fig. 6, are out of register. The;r can, however, be brought into register by

- 10 -
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It will of course be understood that the present invention has been
descri bed above purely by way of exanple and nodifications of detail

can be ma 0"!064%59545“ scope of the invention. 0 d ailg@anﬁ[}ng““

i njection device conprising: a housing adapted to receive a syringe
havi ng a di scharge nozzle, the syringe being 5 noveable in the

housing on actuation of the injection device along a_longitudin
axi s fronnmwadaneesmesd Of)%isiqem]ll 1% whighcieslisdn @ @Eﬁgqoﬁ@nﬁd’g%‘ﬁe@eb%gfl the

 aF schar gefish Bl AP WARMIL R D R R BB e S ke
exit apertuitoe 302mayaiotibé depressed; once they are in register, it may. The trigger 380 also
includes a flexible, barbed latching projection 316 and the button lock 310 also includes

a latching surface 318 with which the latching projection 316 engages when the button is

depressed. Once the latching projection 316 has latched with the latching surface 318,

the trigger 300 is permanently retained with the button 302 in its depressed position.

Thus, movement of the sleeve 119 in a direction into the housing 112, or in other words
depression of the projecting end of the sleeve, brings the stop pin 312 into register with
the stop aperture 314, allowiﬁg the trigger button 302 to be depressed, whereupon it is
( retained in its dépressed position by the latching projection 316 and the latching surface
318. The sleeve 119 may be depressed by bringing the end of the injection deviée into
contact with the skin at an injection site which, apart from anything else, ensures it is

properly posiﬁoned before the injection cycle begins.

The use of the sleeve 119 both the release and lock the trigger 300 and to allow the
syringe carrier 127 to move, together with a boot-removing cap 111 that prevents the

sleeve 119 from being depressed results in an integrated injection device of elegant

' design.

Fig. 8 shows and alternative embodiment of the end of the injection device 110. in

( exactly the same ways as discussed in copnection with Fig. 1, the end of the housing 112
has an exit aperture 228 formed by rim 228a. Arms 219 which form part of the locking
mechanism in exactly the same way as the slesve 119 in Figs. 1 to 5, emerge from the

exit aperture 228. Each arm 219 is comected to a cylindrical end section 2192 having an

aperture. Bach arm 219 is connected on the inside of the aperture. In a similar way fo

the flange 119a, the cylindrical end section 219a has a contact surface 219b which can

contact tissue when pressed against it. The arms 219 sit and slide in slots 228c which

' extend through the end of the rim 228a. A shelf 228b on the housing extends around the
circumference of the rim 228a and is adapted to receive the cylindrical end section 219a

and prevent rearwards movement.

211 -



10a drive adapted to be acted upon by the actuator and in turn act
upon the syringe to advance it fromits retracted position to its
extended position and discharge its contents through the discharge
nozzle;  WORM9¥EE*hg nechani sm noveabl e from an engagdfTFFRNYYHY n
a direction into the housing at the exit aperture into a di sengaged
posi tion,. 15wherein the | ocking nmechanismis adapted to prevent

act uat i oryref cylfn@ricld vérgie ssdion 219 ¢aa Hidei fismeadaded postian an verch the

permt actuation of the device when it is.ini di sengaged pasition;
By | ngevbaienbend seten eI Ropi B el 228, PoioaiaRetanaiot b
restrai niag e SUNARGEBRN echY 219k hds Debix hayhee thip @sidsition in Wheshei sitd he
syringe carrier i's adapted to 20 support the syringe, and a_.
| at ch nerbiceridipeantacting jrdyrosition; 19 fglﬁ shelf 2geh %& {the, gutgide o ghe rim
| ocki ng ap| t ; il . CRAiME oh@ateh &
housi ng ?filggftgﬂr e?hgg%sﬁg‘?tgﬁh?gm%%??nﬁﬁlb?%ﬁ)a&grsog%%ggédﬁéﬂési tlbon of
t he | ockithgsamechanisshe siedve 139 explgivedtiaroonasctiomwith Figsefattpyad f gbevse
housi ng, 25wherein the exit aperture is defined by a rimlocated on
an edge of the housing, and wherein the | ocking nechani sm
conpri sest il Wit Raise He frailestonidi thit ths rackent acretittonekaschmtn aleseribed a@pvund
at least a part of the rim . . ] sy

purely by way of example and modifications of detail can be made within the scope of

the invention.

QO
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2. The injection device of claim1, wherein the | ocking nmechani sm
further conprises 30 an armextending fromthe contact surface into
the housing. 3. The injection device of claim2, wherein the arm
extends into the housing through the exit aperture. 4.The injection
device of claim3, wherein the rimof the exit aperture is elliptical
or circular and the armconprises an elliptical or circular

Cross-sect
within an

n.shaped and positioned in such a way that it first
Ssurface of the exit aperture. 5 5. The injection

device of any one of clains 2 to 4, wherein the rimconprises an
openi ng through which the armextends into the housing.

I. ~ Aninjection device comprising:

a housing adapted to receive a syringe having a discharge nozzle, the syringe being

5 moveable in the housing on actuation of the injection device along a longitudinal axis

10

15

20

25

- 30

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

an actuator;

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

a locking mechanism moveable from an engaged position in a direction into the
housing at the exit aperture into a disengaged position,

wherein the locking mechanism is adapted to prevent actuation of the device when
it is in its engaged position and permit actuation of the device when it is in its
disengaged position;

a syringe carrier for carrying the syringe as it is advanced and restraining its
advancement beyond its extended position, wherein the syringe carrier is adapted to
suppott the syringe; and

a latch member adapted to prevent, in an engaged position of the locking
mechanism, movement of the syringe carrier relative to the housing and further adapted
to permit, in a disengaged position of the locking mechanism, the syringe carrier moving
relative to the housing,

wherein the exit aperture is defined by a rim located on an edge of the housing, and

wherein the locking mechanism comprises a contact surface which is adapted to

extend over or around at least a part of the rim.

2. The injection device of claim 1, wherein the locking mechanism further comprises

an arm extending from the contact surface into the housing.

3. The injection device of claim 2, wherein the arm extends into the housing through

the cxit aperture.

-13-



6. The injection device of any one of clains 2 to 5, wherein the

| ocki ng mechani sm 10 conprises a plurality of arms. 7. The injection
device of claim7, wherein the | ocking nmechani smconprises a pair of
anus. 15 8.The injection device of claim1l, wherein the | ocking
mechani sm further conprises a sleeve extending fromthe contact
surface into the housing. 9. The injection device of claimS8,
wherein the sleeve is dinensioned to fit within the exit aperture. 20
10. The injection device of claim1, wherein the rimof the exit

aperture isgqel | pé if@tioRtetitd 6fHIAM BRehetdie 1R/ IBRYLHE QAR hHEETe Abiliptical or
el liptical or circular cross-section shaped and positioned in such a
way that itckpuld opd Hha agn eompises anf elliptics] arhelrcaler t cregsesettinne shapsd 1ahd

The iniecti devic f : _ . b th
cont ach - sur PO SPath SR QRS Bt LREBA EBFUPRELANTRyj AR " (N

I nj ectionsdevice of any one of the preceding clains, wherein a second
side of the_hoop opposite the first side faces the, ri f the exit
aperture 5. ’Phe R{i)ec%on device oI‘ any onc op clagcms f fo EI, whc:relrr]l1 tﬁe rim comprises an

opening through which the arm extends into the housing,

6.  The injection device of any one of claims 2 to 5, wherein the locking mechanism

10 comprises a plurality of arms.

7. The injection device of claim 7, wherein the locking mechanism comprises a pair

of arms,

15 8. The injection device of claim I, wherein the locking mechanism further comprises

a sleeve extending from the contact surface into the housing.

9.  The injection device of claim 8, wherein the sleeve is dimensioned to fit within the
exit aperture.

20
10. The injection device of claim I, wherein the rim of the exit aperture is elliptical or
circular and the sleeve comprises an elliptical or circular cross-section shaped and

positioned in such a way that it fits within an inner surface of the exit aperture.

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

surface is formed on a first side of a hoop.

12.  The injection device of any one of the preceding claims, wherein a second side of
the hoop opposite the first side faces the rim of the exit aperture.

30
13, The injection device of any one of the preceding claims, wherein the second side
moves towards the rim when the locking mechanism is moved from its engaged position

to its disengaged position.

-14-



30 13. The injection device of any one of the preceding clains,
wherein the second side noves towards the rimwhen the | ocking
mechani smis noved fromits engaged position to its di sengaged
position. 14. The injection device of any one of the preceding
claims, wherein the rel ease mechanismis arranged on the injection
devi ce such that an inner radius of the hoop surrounds the rim when
the rel ease nechanismis in its disengaged position. 15. The

i njection device of any one of the preceding clains, wherein the

| ocki ng nechdni She deeRidnsés/ic of kiPbKe BETHE protela® lckilgt WBBint fie relcase
engaged position and the di sengaged position. 16. The injection

devi ce of cFHCHMBN whamengs didBatVsTIoRAEvisasush that anHaney raguy of the hoop
wher ei n t he gt biRE e TR RBER IS rLIBRe HIhGHIN FS% ad dfsaq\,%g@d Igﬁmoﬂ.ct
surface. 17. The injection device of claim15 n dependent on
any one of clains 8 or 9, 15 wherein the primary nenber is the sleeve
connected to the contact surface. 18. The injection device of any
one of clainms 15 to 17, wherein the primary menber includes a |atch
openi ng t hr osighThhigéctivhedehvat odf agntier oPtie] petalidpetlons, ivhetMgAgeBcking
| ocking surface on the syringe carrier, the primry nenber acting a
a cam and t FECTAAEEHCoRPt e BRAY Teraii eyl hervocs e g eepaRomtibRe
the primarydpaERedd JdsRitni t's engaged position to its di sengaged

posi ti onlocauses the latch nenber to di sengage fromthe | ocking

surf ace.

16. The injection device of claim 15 when dependent on any one of claims 2 to 7,

wherein the primary member is the aimn connected to the contact surface.

17. The injection device of claim 15 when dependent on any one of claims 8 or 9,

15 wherein the primary member is the sleeve connected to the contact surface.

18. The injection device of any one of claims 15 to 17, wherein the primary member
includes a latch opening through which the latch member projects before it engages a
locking surface on the syringe cairier, the primary member acting as a cam and the latch
20 member as a cam follower, so that movement of the primary member from its engaged
position to its disengaged position causes the latch member to disengage from the

locking surface.

19. The injection device of claim 18, wherein the latch member includes a ramped
25 surface against which a surface of the primary member acts to disengage it from the

locking surface,

20. The injection device of claim 19, wherein the latch member is provided on the
housing.

30
21. The injection device of any one of the preceding claims, further comprising a
release mechanism moveable between an wnactuated position and an actuated position,

wherein the release mechanism is adapted to prevent the actuator acting on the

-15-



19. The injection device of claim 18, wherein the | atch nenber

i ncl udes a ranped 25 surface against which a surface of the primary
menber acts to disengage it fromthe |ocking surface. 20. The

i njection device of claim19, wherein the latch nmenber is provided on
t he housing. 30 21. The injection device of any one of the preceding
clainms, further conprising a rel ease nmechani sm noveabl e between an
unact uat ed i i Lbl: | e Lease, .
rochan; sm i LEea@a At AC HRIER REDEI e JARHE G abitf GE YR Gren in
when in it situssdcitedgosdioposi tion and pernits the actuator to act on
the drive when in its actuated position. 22. The injection device of
claim 21, wherein the | ocking nmechanismfurther 5 conprises an
interlock nmepberhdmpatidLdedcWroniA 2l Oskd a8 RISt PRMARRM ARNdOCKI Ng
mechanismis in its engaged position, at which it” prevents novenent
of the rel eemerriratinaiicsior membek BoYAb Chetmeand: Ipdang pasHionoviienghaletkiag ed

posi tion, : L6l :88si Si L . I k in

"Us. o senganeqPnsl E AT haBit dok B i o R ARGy AR O e

mechani sm f mechanism finmads usdcaditqgwiitiiboio oadttatedgoitian coidpasiedsimposition
wlen the release mechanism is in its disengaged position, at which it allows movement

of the release mechanism from its unactuated position to its actuated position.
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