| NJECTI ON DEVI CE Modified Trigger 5 FIELD OF THE | NVENTI ON The present
invention relates to an injection device of the type that receives a syringe,
extends it, VWP3WRAMEEs its contents and then retracts i tPCAHBMEOIECE |y. 10
BACKGROUND OF THE | NVENTION  Previously known injection devices are descri bed
in W95/35126 and EP- A-0516473. ISJERTION RE¥IGCEENd to enploy a trigger that,
when a rel easabl e | ocking nechaniggukga%%fquaged, may be operated to cause a
drive spring to act upon a syring -0 neré?%y, in such devices, the trigger is
rotatable about a pivot axis so that when it is depressed at a first end, a
second end (which normally engages the drive spring) is also rotated away from
the drive spring, thereby releasing it, so that the syringe extends under 20

t he bi as »f FIEED OF VEEINVENTHON its contents are di scharged. The trigger
conprises a protrusion that is engagable with a cut-out on the rel easabl e

| ocki ng mechani sm when the rel easabl e | ocki ng nechani smis engaged, thereby

al I owi ng t hehd %ﬂeﬂaﬁ?fnv&rﬁioﬁ%el@fé’é ke f Bgbctih evid@ thehypasiahl@elveckisighgdechani smi s
not engaged, the protrusion abuts a portion of the rel easabl e |ocklng

p . 3
nechani sm afidendnifsdipphagenitscontspistapd ticn Fetippls itrapfogigtivallind 25 rel ease of the
drive spring. In this way, accidental activation of the trigger can be
prevented. A problemw th an injection device of this type is that the
protrusih on the trigger flexes when a force is applied to the trigger and

t he re'easaﬂk%ﬁkﬁﬁbbﬂ@)Bﬁﬁhﬁﬁkﬁﬂkkﬁiﬂ 30 engaged. A strong force applied to
the trigger can cause enoug ex I n the protrusion

Previously known injection devices are described in W095/35126 and EP-A-0516473.

Such devices tend to employ a trigger that, when a releasable locking mechanism is

15 engaged, may be operated to cause a drive spring to act upon a syringe.

Generally, in such devices, the trigger is rotatable about a pivot axis so that when it is
depressed at a first end, a second end (which normally engages the drive spring) is also
rotated away from the drive spring, thereby releasing it, so that the syringe extends under
20 the bias of the drive spring and its contents are discharged. The trigger comprises a
protrusion that is engagable with a cut-out on the releasable locking mechanism when
the releasable locking mechanism is engaged, thereby allowing the trigger to. be
activated. When the releasable locking mechanism is not engaged, the protrusion abuts a
portion of the releasable locking mechanism and thus prevents rotation of the trigger and
25 release of the drive spring. In this way, accidental activation of the trigger can be

prevented.

A problem with an injection device of this type is that the protrusion on the trigger flexes
when a force is applied to the trigger and the releasable locking mechanism is not
30 engaged. A strong force applied to the trigger can cause enough flex in the protrusion
that the end of the protrusion can engage the cut-out on the releasable locking
mechanism, thereby allowing the trigger to be activated even when the releasable

locking mechanism has not been engaged. A co-pending UK patent application,



that the end of the protrusion can engage the cut-out on the rel easabl e
| ocki ng mechani sm thereby allowing the trigger to be activated even when the

rel easabl e IYWeRIAYREchani sm has not bezn engaged. A coPddiztg O3 pat ent
application, WO 2008/ 0592332PCT/ GB2007/ 004335 published as GB 2424835 and

i ncor por at eputivishaesl a3 GHh2423483 &pnd ineqrporbipd herbigria i entirgddyasEeence, ildregsenbl em by
provi di ng IP‘E{ 18; i I | i tout on the
trigger. | ?11 sglﬁngﬁgg%f%%@z&aﬁ%h ée;dgd b?%lotgﬁgg ?r?: ic%gﬂesrﬁp dgan he

rel easabl e bwokithgtrigeahdmibssways whet a Emgraig eppliet he the tiigpgewhanttle rdersgblot r usi on
both flex i uch way 5 that the.protrusion is forced away fromthe cut-out,
Cher eby " declbshlE fsBpiBh R ok BeddCnB ufies S0P RS 75k A e bR The

i njection dédi de pregadiérb &d foreed GBva3 4248 3the roatjoiity Gserédy phecichdng e S€quence of
operation to fjre the device. .Specifically, the rel easabl e | ocki ng nechani sm
must be 10 &f Bté‘]da“ﬁ‘g?t’cﬂlé’fﬁﬁér‘%%gger can be activated. If the trigger is
first held down before the rel easabl e | ocking nmechanismis activated, the
trigger is forced against the _protrusion so that the rel easabl e | ocking

mechani sm c i dueHOdRYES foitdPelsite FBag@fSpoSriyits { pagiculas seqygaset Pon i n whi ch

activation gferdtiohq88tre e BRGR! DY RLificABY SNl cabld REkiHE nRABARNNE nheCkd Ng
mechanismis prevented in this way by th?w%réesence of a ridge on the trigger

over whikh agagyidbaiorstheisices cehhnattivateds trigese istfrptdigld daven brforg town bef or e

the rel easall&sdbRCikbingy FRANARMSTLiRaRE! th B8 is F1EedSBAMENhL HotHRGEsPT
operation that this configuration necessitates may pose difficulties for sone

users of t hibaidée rdeasatiglo AQIITHENIYENEORILT iecnirged opsiben Gevitte of the
present | nv&ﬁ&do?ﬂn '&%%ﬁ%%g 8% ﬁigggr\?imﬁ %ﬁ%l@h'ﬁm@ﬂl@ﬂt@f@ﬁé ref%ﬁ%kaie.qg&in > In view

of the foregoing and i n accordanc Irst aspect of the invention, there
i s provi dedmeghaiisings picpentetbinitiie weop brp thesiresgnce of a ridge oh thediigger dedrivtiiely a fir st

. | | ! ' that th
Syt nge 10 BEBEAARALFRRL KRN A PEAIA DR Anfl R RIS NREEleToad | 06 norel e
i s cont ai nededhianisinnist iméivitedisi Tig, seanehtiah mexde exfdpdrapos ithdt ahis ¢onfighiatidn t he

necessitates may pose difficulties for some users of the device.

20 SUMMARY OF THE INVENTION

The injection device of the present invention is designed to overcome this and other

problems.

25 In view of the foregoing and in accordance with a first aspect of the invention, there is
provided an injection device comprising:

a housing defining a first axis and adapted to receive a syringe having a discharge
nozzle, so that the syringe is movable between a retracted position, in which the
discharge nozzle is contained within the housing, and an extended position, in which the

30 discharge nozzle extends from the housing through an exit aperture;
a drive that is acted upon and in turn acts upon the syringe;
a trigger movable from a rest position, in which it causes the drive to be retained,

to an active position, in which it no longer causes the drive to be retained; and



30 discharge nozzle extends fromthe housing through an exit aperture; a drive
that is acted u‘?on arid in turn acts upon the syringe; a trigger novabl e
froma rest YBNBPPA33 in which it caused the drive to b&CGT&BIIHENSY 0 an
active position, in which it no |onger causes the drive to be retained; and

a rel easabl e | ockrdiepsahbe frskingnnpaboaiBnemeyablp Gomi ¢ st mosition.oif, wiigh kg ch .t he
trigger is i.ng, e b e JL . : nd

posi t1 on, i BrEBR ER e R FoE ARG I dokfe RRUHTIDPR sk, § 385

wher ei n t hethe tiigggesantbasnevad &cits aghvd positony f ace on whi ch pressure can be applied

to 5 nove the trigger .fr.omi rest. positio I §,S ive positi when t he
rel easabl e | ocki%lgeg%(t: eatﬁlg%%&l?ssanl ar?hivﬁls()%ssér(:f%c%c?tng%ﬁsl%ht}?rgs(r%%lre tlin B %\’ﬁ%g?gq n the

tri gger andmbhethe efigrs fibindtsl rogthposigomecinamiisnp@itenaricanigedleatible lodkaig t he

trigger noves . to. its.active %os'.t ion when the rel easabl e | ocki ng nechanismis
moved to it QCUBEENGS POSierBAPRHIY St pressure is being applied to the
activation surf agl&rr]ﬁil‘l éﬁd}ﬁg%@ ahd i}%gelreasaﬂihﬂl&kiﬂggﬁeoﬂgﬁitﬁereml ngd sae thwat eﬂ by a
user pressing and hol ding down the trjgger an ubsequent |y engagi ng t he

rel easabl e q}léé‘kggﬁbmﬁié?ﬁ‘é%? ave et ‘éfh?g‘vgef s quégg%mé"haﬁ‘é’i(‘ilgﬁm?%ghani sm
forms part ©fitAsesbdddpdigion! RMKE prNued isPielel ARpEEd td the lakGvakibh ShrfREDIfthedn, 15 from
the exit aperture and which is noved to its second position by pressing the

sl i di ng Y e&ggeragai nst the skin of a user. The above sequence of operation
greatly assists users of the device who may find it difficult to hold the
injection device against their skin before pressing down on the trigger. This
ar r angenent Thisy thg davies Byas bp potiiafed\hyt tescepigpseng ang Iwghl@gaécrvm hg tiggenangs er

engagi ng theytel.6a §J ih© Gl AR UED A arhln S URSRAYEN oY 168 NO t he
trigger. In onjég1 en@g [g%%lng of the invent g]on, t he trigge_rslir’]ncl udes a | ocking
conponent drdkinheeeksinisas fivine P ok  nhding sliewsi whieh poludess indts| skpasionl enent . The
| ocki ng ORGSR eﬁtnegermre and which is moved to its second position by pressing the sliding

sleeve against the skin of a user. The above sequence of operation g;eatly assists users

of the device who may find it difficult to hold the injection device against their skin

before pressing down on the trigger. This arrangement may additionally allow the

device to be operated by a user engaging the releasable locking mechanism and

20 subsequently pressing the trigger.

In one embodiment of the invention, the trigger includes a locking component and the
releasable locking mechanism includes a locking element. The locking component and
the locking element are in contacting juxtaposition when the trigger is in its rest position
25 and the releasable locking mechanism is in its first position such that the trigger is
prevented from moving to its active position when pressure is applied to the activation

surface of the trigger.

Preferably, the locking component and the locking element are adapted such that, whilst
30 pressure is being applied to the activation surface of the trigger when the trigger is
initially in its rest position and the releasable locking mechanism is initially in its first

position, the releasable locking mechanism can be moved to its second position in which



the |l ocking elenent are in contacting juxtaposition when the trigger is inits
rest position 25 and the rel easable | ocking nmechanismis inits first position
such that tHEORRYYEE is prevented fromtnoving to its alCHEB2HEI4B%oNn when
pressure is applied to the activation surface of the trigger. Preferably, the
| ocki ng conisredkingothpohnt ki thie herkilzeahasrent afe @obiponieeling iaapasiion, sl | st 30

pressure. | suhehng@BRLLAd st IS ASLINAL RSN LaRS, Of the Lrigger when the

trigger is 1ni rest and t'he rel easabl e | ocki ng nechani sm
isinitially inits first position, the releasable |ocking nmechani smcan be
noved to it n_in which. the lockin Qmponent . and & he | ocking

el ement ar e?%?)‘f‘f??{] élg%foﬁfélpg R ADAR TR ’ﬁt%‘ﬂl fg)sracahgfsﬁ {IT;P a%het trr}gé el froves from
its rest Ppogdirédtion alodgiths ﬁaattaxxsearﬁomlﬁmma c:lhthLmdllthrém angd thdndhckmgkdlefm@nconponent
may extend froma first end of the

|na5d|r t|o 0 e first
axis and i nEPHRIEES 4 PROHTSIEYAlOpK A FEHOR é’ﬁg rﬁ@ﬂlf%l&}?f%% ’ﬁﬁ?ﬂ ack }#@Fgg

protrusion aleafdir: o%ﬂ@eﬁ@lt @hb&th%%le&@dmwahﬁglhieﬁl@mi@lﬂi@11ii1t§ﬁﬁt pitios Whd ace of the
| ocki ng conmponent when the rel easabl e | ocki ng chanl sm |c§1 inits first

posi tion anéPrioPrEBiatng wahithy cwireu whea e fdsstd W‘Péhmﬁﬁée BEERLHM B | ocki ng

mechani sm i §ecbﬁhfis?hoﬁ%ﬁ’é?&inﬁfé’%‘e&dn@%ms%ﬁraﬁ'aﬁgl&Rﬁh§ﬁ%@£§gs axis is at an angle to
the first axis 0 Advant ageously, the | ocking component may conprise a cammed

surface Hh which the | ocking el ement acts when the rel easabl e | ocking

mechani sm i §qi.fhd §us &h%tlo ﬁrﬁﬁbnﬁﬁ{%a Qfpris¥RichfibREGERY LS Whichlgs ng appl i ed
to the activatio ace etrlkg%er In“a direction substantially al ong

t he second lmkmg&menfrﬂ% Wh@thﬂ}’fé@{s logkipg sechanisem isge Kb gt ppeignickean 15 be
moved over hje uﬁ]ﬁgﬁr}}?é% ';J@e&%?gﬁe& B%Jsén@aﬁg%ﬁa&%% FRGARR, S moved to
o, TNto a po

its second poSiti tron in whic conponent and the
| ocki ng el essstantally alol thesecamnt st dnd gntp thetigipdsintdevins, tﬁmlecleagrﬂeldelﬁwm ace may be

g o s SPE Rofed Bl b0k B8 SABRL £ 0B AOBRRR Enbidrh EnGRAAFH VaLT O

surface of the“ty & el easa Anismis Inits first
position, bs@smkpdsh@nplmiapmitmm 1mfwhidhehdloclkng1gn@oeﬁ3mnd thedyckimgostentdne cut - out

of the I ockin Preferably, the camred surface is sloped away from
t he protrus'f‘ro%1 f#@‘“& f’gé‘tm%p 1zgt%\(/)vréy fromthe first end of the trigger.

The cammed surface may be angled in such a way that the application of pressure to the
20 activation surface of the trigger, when the releasable locking mechanism is in its first
position, biases the protrusion of the locking element away from the cut-out of the
locking component. Preferably, the cammed surface is sloped away from the protrusion

in a direction away from the first end of the trigger.

25 Additionally, the protrusion may comprise a ridge adapted to communicate with an edge
of the cut-out when the releasable locking mechanism is in its second position and the
trigger is in its active position, thereby preventing movement of the trigger from its
active position to its rest position. Thus, the trigger can be maintained in a rotated
position following its activation, thereby serving to indicate that the injection device has

30 been used.

Furthermore, the locking component may further include a first portion which extends

into the cut-out from the locking component and which is arranged to communicate with



25 Additionally, the protrusion may conprise a ridge adapted to conmunicate
with an edge of the cut-out when the rel easabl e | ocking nmechanismis inits
second posi tWBAEMAN 2t he trigger is in ifs active positi S&VGAREEASreventing
novenent of the trigger fromits active position to its rest position. Thus,
t he tri gger theaidgb&hmmihatreleasetde laskiag methanedh isasits sagond myisitoniang thetdggset i vat i on,

t hereby seryi. .indi.cate that the injection device has 30 been used. WO
2008/ 059233?&%%7 @88%‘6@4335 the ridge when the rel easabl e | ocki ng mechani sm

isinits second position and the trigger is in its active position.
Preferably, _the rel easabl e. | ockin chani sm conpri.ses bi asi hg,nmeans arranged
Lo biag 5t RiEgr e BE TP A Pl Pt R i meths SR oer NG Bormonent.
Advant age®usgie\prothldRnpigainituie Gt Plyios offfHel 16¢kigz Sngipachts Wdvattegeowdly,che i s angl ed

with respect to the second axis. This fegtyre ensures that the protrusion
enters the BOFUYHR MEBSETRISE WAHER R (MULLE BB ok GeRTECRAR? SPPS noved to

its second p@§i tifealide Bhistfe8 Rl tMe pkdi@isibh leatersAttleScubel sh@tEPGATRE BXi s are
per pendi cul ar to_each other, thereby ensuring that the protrusion and the

| ocki ng confs¥tetdle lgelangpeshpapmys weyedigdld seoneA%ifi®- t hat the protrusion enters
the cut-out when the rel easabl e | ocking mechanismis noved to its second
position, but also neans that the protrusion and the |ocking conponent wll

flex in $Qchrefrgldy the fire azizoind the sqceecheds aeecpanaadicslar bf cachother i§ereby when t he
| o ey el . o eh
rel easabl e g-lgg{}fl?%w'@e gﬁﬂa@eﬁ 218 {8 1dcﬂmgtc§mpbﬁeat arg\%gail%ﬁggm g&ffsre y, the

rel easabl e g nmechani sm conprises a sleeve, rotrudes fromthe exit
apert ur e wheat tha grotrsbien saters dhel cut-Ritrvghenmshsralepsehieilecking meobarfism stmengdite i on. Even

nore prefer -f el easabl i &l;@g[ ! i i [ te first
position whg%L%é? n‘%g&lﬂg&hgﬁt ag%tllﬁse{antg g‘?fh[a% éfgcon %?p%%%&%&it% grélb%e\%teh{n?on
provides a fet hosichfa wgessatoi avgidaarcidajtgciclivatiod e itetriggerprhei thg rdeasdlsi ng and a
syringe yk t{ f gL RENRAes BORHS pobfiGn Sy 1 nge bei ng movabl e

Preferably, the releasable locking mechanism comprises a sleeve, which protrudes from
the exit aperture when the releasable locking mechanism is in its first position. Even
more preferably, the releasable locking mechanism is biased into its first position when it

20 is not activated.

A second aspect of the invention provides a method of operating an injection device
comprising a housing and a syringe with a discharge nozzle, the syringe being movable
between a retracted position, in which the discharge nozzle is contained within the
25 housing, and an extended position, in which the discharge nozzle extends from the
housing through an exit aperture, the injection device further comprising a drive that is
acted upon and in turn acts upon the syringe, a trigger which is movable from a rest
position, in which it causes the drive to be retained, to an active position, in which it no
longer causes the drive to be retained and a releasable locking mechanism moveable
30 from a first position, in which the trigger is prevented from moving into its active
position, to a second position, in which the trigger can be moved to its active position,

the method comprising:



between a retracted position, in which the discharge nozzle is contained
within the 25 housi ng, and an extended position, in which the discharge nozzle
extends fromYPRYSHYEE ng t hrough an exi 6 aperture, the PHTEERIBRIGEI ce
further conprising a drive that is acted upon and in turn acts upon the
syringe, a tri gglyingpiessuiedo apeeibeon yuofareofitesriggersvith barelsapabihioghingt causes
the drive t I; . I: It ] L | | onger causes
the drive tgle ean?sg{lglinﬁe Stghsgmgn%rgfegelgsgg%@g)?%g%}cr%%ﬁsglh%}é\ﬁgﬁ?sairlﬁi tr?%{\;eabl e 30 froma
first position, in whheting be teleaglerlotlsng mevkanised ffomorts Moy ipngjtiomtoitst s acti ve
position, to a second position..in which the tri can_be ved to its

Dot ve posi (EeBRT BTG BB PEpir R ter S Be bloy A8 s B 2En R 1 1

activati of ativiegoeitioh by hiee pressggpedpplied to thhecthetieasatice, duok Kiahghendbledni smin its

first position eventi.ng the trigger relegsing the drive;, and then

nmovi ng t he Fé@%%ﬁ%ﬂﬁ@g%ﬁ%ﬁ%ﬁﬂDW%Eﬁgﬁ?§ﬁ$W§gﬁPﬁ “E?P?FX$6§¥?an to its second
position, thereby permtting the trigger to be noved, fromits rest position
toits 5 active position by the pressure applied to the activation surface,
such that the drive is released and the di scharge nozzle is thus extended out
t hr ough t he gtk BRI TRONGF BIaEPbREARVENGON OF THE DRAW NGS 10 The invention
w Il now be described by way of exanple with reference to the acconpanyi ng
drawi ngs10in which: Figure 1 shows a perspective view of an

inj ection deyl GeyvAGGPWAINGW el BERERSHPIway of RYEREIORith reference b GHEE 2 Shows
a side view of the injection device of Tigure 1 with an upper section of its
housi ng not ashmpaying drawinggiigwhish3 shows a side view of the injection device
of figure 2 with further conponents not shown; 20Figure 4 shows a top plan
view of the injection device of figure 3; Figure 5 shows a perspective
vi ew of a triggeFiganed sheWeapebpestivoocky nfjamsihten dvicaccwrdimty thepmsenenbodi nent

of the pﬁgas%%ntiolﬁyenti on;

Figure 2 shows a side view of the injection device of figure 1 with an upper

section of its housing not shown;
Figure 3 shows a side view of the injection device of figure 2 with further
components not shown;
20 Figure 4 shows a top plan view of the injection device of figure 3;
Figure 5 shows a perspective view of a trigger and releasable locking mechanism
according to an embodiment of the present invention;
Figure 6 shows an alternative perspective view of the trigger and releasable
locking mechanism of figure 5; and
25 Figure 7 shows a side cross-sectional view of the trigger and releasable locking

mechanism of figures 5 and 6.



Figure 6 shows an alternative perspective view of the trigger and rel easabl e
| ocki ng mechani smof figure 5; and 25Figure 7 shows a side cross-sectional

vi ew of the WPPY§EI28nd rel easabl e | ockl ng nechani sm of POIGUREE&33nd 6. WO
200810592337PCT/ GB20071004335 DETAI LED DESCRI PTION OF THE DRAW NGS Figures 1
to 4 show aPETAIBED RS GRUHON QFOFHBARAWINGAt er nal conponents according to
one enbodi nent of the present invention. The injection device (110) has an
injection 5 device housing (112) and a longitudinal axis (101). A syringe
(122) i s coRigafenédo drshowenhgegiongleyitd P10) Fiveity infeseal P@ﬂpﬁ@ﬂs@é@(@&@}o conpri ses

a trigger (11 darlea | e | k|n r (114)
has a first Ié%%im( irﬂzi‘)t §%§%tc18¥1€ end%P ﬁrﬁ%ﬁ@h%@&é? i gzglé;rrha(%l c9<|91§ rot at abl e
about a psv@évu(elhbﬁs)mé.@ltjajﬂmaorr@mhnqﬂamst(lmo (as shown in figure 2) to an
active position (not shown) by applying downwards pressure in direction R
(into the injection device (110)) onto an activation surface (114c). The

second end QAllARde (Qﬁz)tmeomaan@gﬁ&he(hbmmg clapyemiesnjattidn c’@vﬂtB(M@) coupiseng (121)

which is acted upon drive spring e o ( isin
communi cat i 6#1%3{(1‘1{‘}1@‘15%/’?5?‘*1% le(l9gdane m%‘%‘?‘éﬁ%nd{rﬁ\{? k‘ﬁ“bﬁ%’r %rfch) about
the pivot (dH)11ngahd disc&mlicAd (FR40). - Bne EOYRWRIAYSs tobdtablé MubapBiong 16112) at its
first end (114a)) causes the second end (114b) of . the tr|

4
di sengag#O f frem A 1se naritien(ae sk Rdiepmep)o ’E“h%‘?t‘éff)?opfl‘%?”c qnﬁbShP W‘?P?g"é%)rl ng (120)
drive the s MVMds( éx%%)lre(lw BrebdtR I@r(ingﬁthﬁ%jmﬂoﬁgle(n%@ HoyRdeagn biigati@ngi t udi nal
in

axis (101) 0 out of an aperture (1 t he housing (112). .The rel easable
| ocki ng rrecﬁafﬂcsrﬁ](43§16)ThesSf5PWdc@#er1|f@a?ﬁ B e QLT ey Bithed, drive 26)

coupling (121) which is acted upon by a drive spring (120). The drive coupling (121) is
in communication with the syringe (122).
15
Rotation of the trigger (114) about the pivot (115) near direction R (i.e. downwards into
the housing (112) at its first end (114a)) causes the second end (114b) of the trigger
(114) to disengage from the drive coupling (121) thereby letting the drive spring (120)
drive the syringe (122) (via the drive coupling (121)) along the longitudinal axis (101)
20 out of an aperture (118) in the housing (112).

The releasable locking mechanism (116) is in communication with a sliding sleeve (126)
which protrudes, when in a first position, from the aperture (118) in the housing (112).
The releasable locking mechanism (116) is activated by movement of the sliding sleeve

25 (126) along the longitudinal axis (101) into the housing (112) into a second position.

A first end (126a) of the sliding sleeve (126) can be placed against the body into which a
drug is being delivered, thereby deactivating the releasable locking mechanism (116) and
allowing the trigger (114) to rotate in direction R from its rest position to its active

30 position.

As can be seen from figures 5 and 6, the trigger (114) is provided at its first end (114a)
with a locking component (150) having a cut-out (152). The locking component (150)



which protrudes, when in a first position, fromthe aperture (118) in the
housi ng (11%%. The rel easabl e | ocki ng nechani sm (116) is activated by novenent
of the slidig2¥PEe¥¥ 25 (126) al ong the |ongitudi nal a¥Cd/GERPIPBH o the
housing (112) into a second position. Afirst end (126a) of the sliding sleeve
(ﬁ26)bca3 bextqldadeeh thgdirsistd (1hda)oddhe tiipgan (WHi) dha direstion sybstabiégllypagdlel ver ed,
thereby deact]vating.the.releasable |ocking mechani sm (116) and allow ng the
trigger (11%¥£?§n?8% aEmFﬁﬁgﬁ»ection Rfromits rest posit?on toits ac?ive 30
position. WD 200810592338PCT/ GB20071004335 extends fromthe first end (114a)

of the trigger (114) in.a direction substantiall I th i tudi
axi 5 (101) ThtE el dE e BRI HICPRHEE  CE R et Udek R TS Eg el ement
(154) thay m&%?atphﬁnﬁoﬁgrm,&&maq Rbjetts ubd @ifectidibAPng afdrpéndpulal edt €8N a
direction along a perpen

icular axjis (181). that is r pendj.cul ar t he
| ongi t udi nafhabitipsroendiayiar te lengitigigel a(><155(é§1>i gﬁai" SREOY: 16“’*’?%"6‘8?58% t he
protrusion &gé@émepnmgggnkhﬂ%releasable | ocki ng mechanism (116) is inits
first position, as'shown in figures 10 2 to 6, an end (154a) of the protrusion

(154) abuts an undersurface (156) of the |ocking conponent (150), thereby

preventing Y@%?ttﬂe%leggabfeh&kﬁﬂcg' S8R nidnd {106 is MRS Birsk BsiticR, 82SAR S HiQGkd Ng
nmechani sm ( Is Inits second position (not shogg) ollomnnq novenment of
the sliditg2sé 6caneendX2Ha) phthe prdteision (K34 gbyts apyndersieface (f SO therlgdying

component (150), thereby preventing rotation of the trigger (114).

When the releasable locking mechanism (116) is in its second position (not shown)
following movement of the sliding sleeve (126) into the housing (112), the cut-out (152)
15 is positioned above the end (154a) of the protrusion (154), allowing it to pass over the
protrusion (154) while a downwards force is applied to the trigger (114). Hence, the
trigger (114) is no longer prevented from rotating and disengages itself from the drive

coupling (121), thereby extending the syringe (122).

20 The protrusion (154) comprises a ridge (166). The trigger (114) includes a first portion
(162) that extends into the cut-out (152) from the locking component (150) of the trigger
(114) and that is arranged to communicate with the first portion (162) following rotation
of the trigger (114) so that the ridge (160) is locked over the first portion (162), thereby
preventing movement of the trigger (114) from its active position back to its rest

25 position.

The releasable locking mechanism (116) includes biasing means, in the form of resilient
arms (171), which act against the internal surface of the housing (112) to bias the
releasable locking mechanism (116) and sliding sleeve (126) in a direction out of the
30 aperture (118). This way, following activation of the trigger (114), the ridge (160) is
locked over the first portion (162) of the trigger (114), thereby holding the trigger (114)

in its active position.



15 is positioned above the end (154a) of the protrusion (154), allowng it to
pass over the protrusion (154) while a downwards force is applied to the
trigger (114Y02448H833 the trigger (114)9is no | onger pr &¢EERP7PEH r ot ati ng
and di sengages itself fromthe drive coupling (121), thereby extending the
syringe (122).wiZi0bd Iaeenpframrngumm (tb549>cku:rcmpmmmsnta(h5ﬂhgé tf(em&)%ef @Hé) tri gger

(114) includes a first rt 62 152) from
t he | ocking ‘HBPﬁ‘fGﬁ%ﬁfm‘(‘ ?(]t%%)e '%tfj?a&%ef t{ ér)lg%?lﬁtl&%ng gllfleél(ed t)o
communi cate (1\8‘0% fhat fﬂ%ofuhérﬁeﬁ befdeh € o(lfL&?c)(ISZ) Iahdbvhemgd nf)ﬁ]aﬂoahmg@bnm@nt ri gger
(114) so that the ridge ( “Ff%-* Iock ver t rst ort| qﬁ t her eby
preventing fgPeneie @mmedes Fegglé (S@ﬁl?e f % ?rg h%tpfq} Slﬁ%é??l on back to its
rest 25 p%h&é&f&nawa%ﬁ'tﬁ@ﬁébéﬁ (h%kbmeﬂﬁgg’eﬁms)rnmkﬁ&uﬂem&hﬁdea@b asi ng

means, in the formot resilient arns st .t t er nal

ch t
surface of @hws thepsitrigiop {174 when ﬁff‘éf‘slsﬁﬂléleflé‘f g’éé%%gegﬁlléla ¥ “Sreﬁjé‘?:‘h rfff1 m (116)
and slidinggslegy l(ejfgéginé F&laﬁifsﬁle(ﬂé yas 1r911!§ ﬁf&f pbdieon3OTHAP BAst e efféct Uk . Thi s

way, followng ac%lbvatlono he tri % the ridge (160)_ is | ocked over
the first pohtn@res§ts)anplied ethertiigage 11(4171‘211)‘311 ¢ﬁé¢1‘éﬂ§§b hckivg AR | gger

(114) in |t%’g]§$tél ggtspﬁgf ﬁgggg{gmhth\é\% A3 %%Béﬁg%flaﬁﬁﬁmaiggé@%ﬂemw Il be

seen fromFi ent (150) of the trl‘g (114) conprises
a camed 18utifaadiee édbd)S49not the ;mwtdmonss,ur(ﬁra@ei ew 6 fropr the rat-pEdk PRy E¥fponent

(150) Lhat | aE i ,REs (S VSERLISE)n Abicd 176) 1Rl sl ik cpliablc | ocki ng

conponent ( P5OY! ace I's's from the protrusion
(154) in th%y%uﬂhﬂi@@dwm]mrammeftnggarthé) fxﬂlcrstheeddasebl@_k&)ﬂnefmephﬁéﬂm isgger (114).
The canmed surface qg|164) abuts the protrusion (154) when force is applied to
the trigger HAPFIOL direction R and the. rel easabl e | ocki ng mechani sm ( 116)
isinits first position. This has the effect that when pressure is applied to

the trigger (114), mech its first
poSi t i onq ﬂélwcaemeﬂgu%%fﬁggff{éﬁf S(’ gﬁﬁo Fﬁgﬁoﬁmﬁgﬁ%%iﬂlzlo 0 that the
end (154a) Qfy %Q%We@tﬁdiﬁh@nﬁﬂsﬁpéﬁﬂ(ﬁ%eﬁb ssoaiyd bositiort wellsimres@ub i¢ b6R2E. Thi s

Dol dent al | wrBisdh Buibeitiggon iy iy SuDa T Pata bR Pho T SoeF st e 1

acci dent a 2 e

rel easabl e |,pRki Rge®E r&ﬁ‘rﬂfn%@‘shﬁader(lfilt)&o fthe Sit-qno $12), Othus allowmg the trigger

(114) to move from its rest position to its active position, thereby activating the injection

20 device (110).

The protrusion (154) has a sloped surface (166) that is angled with respect to the
perpendicular axis (181), which allows the first portion (162) of the trigger (114) to pass
over the protrusion (154) more effectively when the trigger (114) moves from its rest
25 position to its active position when the releasable locking mechanism (116) is in its

second position.

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

30 theinvention.



15 The cammed surface (164) is sloped such that the rel easable

| ocki ng mechani sm (116) can be noved fromits first position to its
second position whilst pressure is being applied to the trigger
(114), in such a way that the end (154ajgof the protrusion (154)
noves over the cammed surface (164) to the cut-out (152), thus

al | ow ng tdeasiwisgger (114) to nove fromits rest position to its
active position, thereby activating the injection 20 device (110).
The protrusion (154) has a sloped surface (166) that is angled with
respect tqlthe en% ndhfular axi.s é181), which allows the first
portion (162) ‘Yt VR YHEFOTEEH 'St 0 pass over the protrusion (154)

nore effectivelhsusipnddidgngd 4 Fed akis(ahd 4llapgtBy &SrebdiGah is?ﬁn%(e%tvm?g% discharge
position to its active position when the releasable [ ocking nmechanism
(116) i8 inezilessedbshdhgpewiingeols. movalp | hetweenc s uetractpd positiens irp gthicth dhe

the present_inventi . SCF | .aboy ur el of ..
exanpl o air e FRERR oA REg o R hE RS RS oF i Brior RonllRb, Blunigh e
30 t he i Nnithingd nozal0 efdeAliMBom the hd\BingnthRGkh an edievp&airgONpri si ng: a
housing defining a first axis and adapted to receive a syringe having
a di scharge 52 | that 1§ gete gpon Ml iayymagis upen tasyBNas;bet ween a

oL R, PO M Bt SO 95 MR ol SRS
ext end$0f noan tdteyemosgtiangirt Whioh gimodnngex ichusap thetddive fo be retained; and
a releasable locking mechanism movable from a first position, in which the trigger
is prevented from moving into its active position, to a second position, in which the
trigger can be moved to its active position,
wherein the trigger has an activation surface on which pressure can be applied to
15 move the trigger from its rest position to its active position when the releasable locking
mechanism is in its second position, and
wherein the trigger and the releasable locking mechanism are arranged such that
the releasable locking mechanism can be moved to its second position whilst pressure is
being applied to the activation surface of the trigger.
20
2. The injection device of claim 1, wherein the trigger includes a locking component
and the releasable locking mechanism includes a locking element and wherein the
locking component and the locking element are in contacting juxtaposition when the
trigger is in its rest position and the releasable locking mechanism is in its first position,
25 such that the trigger is prevented from moving to its active position when pressure is

applied to the activation surface of the trigger.

3. The injection device of claim 2, wherein the locking component and the locking
element are adapted such that, whilst pressure is being applied to the activation surface
30 of the trigger when the trigger is initially in its rest position and the releasable locking
mechanism is initially in its first position, the releasable locking mechanism can be

moved to its second position in which the locking component and the locking element



a drive that is acted upon and in turn acts upon the syringe; a
trigger novable froma rest position, in which it causes the drive to
be retained, 10 to an active position, in which it no | onger causes
the drive to be retained; and a re|peasabl e | ocki ng nechani sm
novable froma first position, in which the trigger is prevented from
movi ng i ntPe h6§1na€6ﬂt‘d&m@3§itﬁﬂ)&ﬁlont Such HECABGHIARP &ﬁd\@E‘ ffrohplty‘/i)és? goﬁﬁgn to
trigger can be nmoved to its activé position, wher ei

trigger hdts ativapositian.i on surface on whi ch pressure can be applled to
15 nove the trigger fromits rest position to its active position
when the rel easabl e | ocking nmechanismis in its second position, and
wherein the trigdejecans déhee sRlIGASABE 8ainPs kWIIiEQImH&H&@Bkl%g‘caﬁﬁoﬁén't %ﬁﬁﬁ&’s
such that the rel easabl e | ocking mechani smcan be noved to its second
posi ti oA viim gt fiyst @s‘lé of &9 Eigsei Wge dﬁf;ﬂtioedalmtg @neﬁr@tczmwamd owluslgs faamleout
of the tri 2 [ vice wher ei

trigger i r%g'lg(glc?e ang k?;%ggc%pﬁ%%%teﬁ{)mggs St %ep r? I%ar%ﬁﬁ@ P oK S for

mechani s mdoﬁﬁlhujﬁl@ﬁlrfg wiil i oghtadt euEide aNtheWoekifs RofPpendr® GiieATthe releasable
conponent and the | ocking, el enent are in contacting juxtaposition
when the tpekgppmechanismiiy i iplrst pegiien apd b gommumicating S4B Be coERRtighen

mechani sm; #léréléhséﬁlé lt)dk’i@t Jingaﬁ'n{shpﬂ in 4R s8R r]ivto\ls;:ﬁ]ibnt\pﬁer&ﬁ' t898Lcohd ax1]s iis at

prevented Trom novin ts active positio ressure 1s a

to thelacmmwmgkoﬁﬂ&uﬁﬁamﬂsof the trigger. 3. The injection deV|ce of
claim 2, wherein the | ocking conmponent and the | ocking el enent are
adapt ed such that, whilst pressure is being applied to the activation

surface 3G of Tthlaemgédugﬁ%vme@f bRfn 4 '\Qﬂéém' ﬁlelletﬁlhgldoiqﬂoﬁedtt Confifks a
position and the releasable | ocking rechanismis inftially 1n its
first posicamngred Bmﬁa%ebeawhighethleokolckmg clembein astmn when lee meleaibleo lacking

second position in. which ckln onent and the | ocking.

ol emont | TSRO Tt SRR, (E5k QDS B ProSbie o g hgid to the

triggens ”Q‘éﬁﬁatﬂcoh%m'fabé‘of 188 trighRf irf 4 Bedtidn ishiSstAfially Qloﬁ?%é 4608nd axs intdthe

injection device of claim2 or claim3, wherein the ['ocki ng conponent

ext ends Injection device, the locking element can be moved over the cammed surface, as the
releasable locking mechanism is moved to its second position, into a position in which

the locking component and the locking element are not in contacting juxtaposition.

20 6. The injection device of claim 5, wherein the cammed surface is angled in such a
way that application of pressure to the activation surface of the trigger, when the
releasable locking mechanism is in its first position, biases the protrusion of the locking

element away from the cut-out of the locking component.

25 7.  The injection device of any of claims 4 to 6, wherein the protrusion comprises a
ridge adapted to communicate with an edge of the cut-out when the releasable locking
mechanism is in its second position and the trigger is in its active position, thereby

preventing movement of the trigger from its active position to its rest position.

30 8.  The injection device of claim 7, wherein the locking component further includes a
first portion which extends into the cut-out from the locking component and which is
arranged to communicate with the ridge when the releasable locking mechanism is in its

second position and the trigger is in its active position.



5 froma first -end of the trigger in a-direction along the first-axis.
and includes a cut-out therein and the | ocking el enent conprises a
protrusion along a second axis for conmunicating with a contact
surface of the |ocking conponent when thg rel easabl e | ocki ng
mechanismis inits first position and f £ communi cating with the
cut-out when the rel easabl e | ocking nechanismis in its second
position, wherein the second axis is at 10 an angle to the first

axis. 5. The i Thecirjecticetivie of chilirfi ) wherohetiRi fldabifpd q&m@g Chams
conponent conpri ses .a camed surface on which the | ocking el m
acts when th réqeéj%‘ﬁ’fﬁle ITEGE%?YF@EFF@%@ﬁﬁ S reirysion; agsingti thsﬁrqmpsrttommf the
such that, WiihgloRs@stat.e is being applied to the 15 activation
surface of the rigger in a direction substantially along the second
axis intdthe injection device, the |ocking el enent can be noved over
t he cammed rf I |l oc chanismis noved to
its second gd(;m mﬁ?%c%ﬁ&ﬁ’egfc%g&%@ ?gkg%aﬁn% % gﬁeerelp ?(PW&“@S%BW@W&S a
and the | ocdivped sei-fane,nwhlahfs anglied witheespbetes teGedodd bRBOSI tion. 20 6. The
i njection device of claimb, wherein the cammed surface is angled in
such a way that application of pressure to the activation surface of
the triggerj. W’ﬂihhf@tfo@d@ﬂ&@&ﬂﬁy'o@@iﬁ!M rﬂéﬁmﬂb 1R s ﬁ&é?aicﬂs%f-d {hressteﬁ@ld
position, biases the protrusion of the | ocking enment away

cut - out 18f #Xfiseare pemAeRd i BAtoFAEhethcrs 7. The i nj ectl on device of any of
clainms 4 to 6, wherein the protrusion conprises a ridge adapted to
comuni cate with an edge of the cut-out when the rel easabl e | ocking
mechani sm i1. i Thiet gjedtandevipesoft amnpanelind elain gfetkin el ﬁlggglslsaﬁ%&(ﬁy
posi ti on, th r?e%yorp{h%v}%g%gg novenent of the trigger fromits activ
position t S8 posi 30 8. The injection device of cIa|m7
wherei n the Iocking conponent further includes a first portion mhich
ext ends 9 &ﬁﬁcut V\ﬁ;romt e | ocking conponent and which is
arrange& o Vit et gtrEcding flaime whereén dhtb rdedsatalk i Ingking
nmechani sm infechdhidth ScSrapeRE PoRbvd, agLiv
posi tion. 12]]%h The _i n}sectl on dev?dg}gag ré:thgf%ﬂé&g t?areglltn"ﬂjeﬁ1El en the
r el easabl e IflersRyInl HiRmBRTheRisdHiY fssEst nositionng means arranged to bias
the protrusion against the first portion of the |ocking conponent. 5

14. The injection device of any preceding claim, wherein the releasable locking

20 mechanism is biased into its first position when it is not activated.

15. A method of operating an injection device comprising a housing and a syringe with
a discharge nozzle, the syringe being movable between a retracted position, in which the
discharge nozzle is contained within the housing, and an extended position, in which the
25 discharge nozzle extends from the housing through an exit apertore, the injection device
further comprising a drive that is acted upon and in tumn acts upon the syringe, a trigger
which is movable from a rest position, in which it causes the drive to be retained, to ap
active position, in which it no longer causes the drive to be retained and a releasable

locking mechanism moveable from a first position, in which the trigger is prevented

30



10. The injection device of any of clains 4 to 9, wherein the
protrusion conprises a sloped surface, which is angled with respect

to the second axis. 11. The injection device of any of clains 4
to 10, wherein the first axis and the sgrond 10 axis are

per pendi cul ar to each other. 12. The injection device of any

precedi ng (] A8y NEGAS! itk Ae E)Bélﬂgﬁrto'assdabl‘{cp aditidn rmtwm@pme% & can be
housi ng. 15 13.  Th@ i njection device of any precedi ng clai ereln
the rel easndied th dskiciige pasithvanihermabepedmspssing: sl eeve, whi ch prot rudes

fromthe exit B rture mhep thetreleasa | e ckln nme ﬁ 'ﬁ in. .
its first posi®PPanpePpressijglo sHActivaon sy ﬁea Wéﬁv bF %aéﬂ? ﬁt}a@"kmg
clai m whexr&hBnitASN ! fRaSRRIRN peSishing: t%@ tﬁ%e??é]éa%{ﬂghtﬁe @S @HA HhO 1S
first position when it i s not actlvate of "operating
an injeltion dawing tb@ﬁplﬁasgbhgloakln@ugeqlngmamdﬁamsys |ﬁ1@tepwttdm a) its second

di scharge no .z e e s beln ab e b aretr.

posi ti on, ]\(R)H’l @%r%ﬁ’ep %mlst{gﬁ%\ nﬁg%rztioe G 100%S :ﬁ ar%t PR 0’% ﬁoelts active
housi ng, a}mhuaﬂ b§xthe @d@ghreqppﬁddom thé Betivatieh strfce2SuclithaBE B8veRZE Bsed
extends from the housing through an exit aperture the injection

devi ce fumnféic dephargenorgleds wa&teﬂqlraitoqtﬂlrameaﬁénpwa nhturn acts
upon the syringe, a trigger which is novable froma rest position, in
which it causes the drive to be retained, to an active position, in
whi ch 1@ no | onger causes the drive to be retained and a rel easabl e

| ocki ng mechani sm noveable froma first position, in which the
trigger is prevented 13 fromnoving into its active position, to a
second position, in which the trigger can be noved to its active
position, the nmethod conpri sing: appl ying pressure to an
activation surface of the trigger with the rel easabl e | ocking
mechanismin its first position preventing the trigger releasing the
drive; and then 5 noving the rel easabl e | ocking nmechanismfromits
first position to its second position, thereby permtting the trigger
to be noved, fromits rest position to its active position by the
pressure applied to the activation surface, such that the drive is
rel eased and the di scharge nozzle is thus extended out through the
exit aperture.. 10





