1 INJECTION DEVICE 5 FIELD OF THE | NVENTI ON The present invention rel ates
to an injection device of the type that receives a syringe, extends it,

di scharges its contents and then retracts it automatically. 10 BACKGROUND OF
THE 1 NVENTI ON Known i nj ection devices are shown in WO 95/35126 and EP-A-0
516 473 and tend to enploy a drive 5pring and sone form of rel ease

mechani smthat rel eases the i @ E}B f‘ﬁ the influence of the drive
spring once its contents arew 9 g’ been discharged, to allow it
to be retracted by a return spring. It is known to provide a safety
interlock around the needl e of such injection devices. 20 Such a safety
interlock prevents accidental activation of a trigger of the injection
device by preventing rotation of the trigger. The interlock is sprung |oaded
out of the aperture through which the syringe extends once activated. The

i nt er KOCKETES,D OFSEHMRINYENFION €sSsing it in towards the aperture by, for
exanpl e, pressing it against a wuser's body, thereby allowng the trigger to
be activated and the syringe to be 25 extended. The interlock has to be

bi ased o of . the apertur th i LV -Known . devi ces use
smal | coi e?ﬁersle% Véggg? feflgt%‘:tg aﬂéﬁ\%\%dé)r&i‘ {éﬁ{&eﬁg%ﬁ&%e %%Frt%ﬁeé@n%,\%g?% devi ce
and the ierteads @Cdischdfpesits Goitdnts anp thepgstravtEit entbinaticdlly. assenbl e and i ntroduce,

arisk that 30 they nmay be m ssed out all together during the manufacturing
process. 2

10

BACKGROUND OF THE INVENTION

Known injection devices are shown in WO 95/35126 and EP-A-0 516 473 and tend to
employ a drive spring and some form of release mechanism that releases the syringe
15 from the influence of the drive spring once its contents are supposed to have been

discharged, to allow it to be retracted by a return spring.
It is known to provide a safety interlock around the needle of such injection devices.

20  Such a safety interlock prevents accidental activation of a trigger of the injection
device by preventing rotation of the trigger. The interlock is sprung loaded oﬁt of the
aperture through which the syringe extends once activated. The interlock is
disengaged by pressing it in towards the aperture by, for example, pressing it against a
user's body, thereby allowing the trigger to be activated and the syringe to be

25 extended.

The interlock has to be biased out of the aperture so that it can be activated. Known
devices use small coil springs positioned between the housing of the injection device _
and the intetlock. These small springs are costly to assemble and introduce a risk that

30 they may be missed out all together during the manufacturing process.



SUMMARY CF THE | NVENTI ON The injection device of the present invention is
designed to deal with the 5 aforenentioned problens. In view of the
foregoing, there is provided, in a fast aspect of the present invention, an
i njection device conprising: a housifg adapted to receive a syringe having a
di scharge nozzle; 10 an actuator, a drive acted upon by the actuator and in
turn acting on the syringe to advance it froma retracted position in which
t he di scharge nozzle is contained within the housing to an extended

posi ti on SOMMIARY OeTHESNENEIGRZZ! € extends formthe housing; 15 a
| ocki ng mechani smin communi cation with the actuator and activatable to be

noved froma | ocked position in which the actuator is prevented from

rel easi ng.i he . drive, tp an | ocked, posit.ion,in whicgh th ctuator is
oper abl e £8° dBiectiofy flevice of iligee Rrgsent, diy Bntﬁer‘}g%}gqeﬁgé? ‘faﬂgrvé'gl etgf’sed in
that tfie hfpfdienbondiahess) or the housing includes integrally 20 forned

bi asi ng nmeans adapted to return the | ocking nmechanismto a | ocked position
when it is not activated. Hence, there is no need to provide small springs

to bias the .l ocki nechani.sminto ..its | ed Sikt. on. This reduces the
Cost and BABaR RS rREIRE Shg i Tspvinkd Tn s tpRY o M Boseplinphi
enbodi NEnin Pfectibe deVie@Semdprisiigent i on, the | ocking mechani smincludes the

integrally formed biasing neans. . i
a housing adapted to receive a syringe having a discharge nozzle;

10 an actuator;

a drive acted upon by the actuator and in turn acting on the syringe to advance
it from a retracted position in which the discharge nozzle is contained within the
housing to an extended position in which the discharge nozzle extends form the
housing;

15 a locking mechanism in communication with the actuator and activatable to be
moved from a locked position in which the actuator is prevented from releasing the
drive to an unlocked position in which the actuator is operable to act upon the drive to
advance the syringe;

characterised in that the locking mechanism or the housing includes integrally

20 formed biasing means adapted to return the locking mechanism to a locked position

when it is not activated.

Hence, there is no need to provide small springs to bias the locking mechanism into
its locked position. This reduces the cost and complexity of assembly of the injection

25  device.

In one embodiment of the present invention, the locking mechanism includes the"

integrally formed biasing means.

30 Preferably, the biasing means comprises at least one resilient arm integrally formed

with the locking mechanism.

The locking mechanism can be arranged in the housing such that the resilient arm is

biased against a surface of the housing on activation.



30 Preferably, the biasing neans conprises at |east one resilient arm
integrally formed wth the |ocking nechanism The | ocking nmechani smcan be
arranged in the housing such that the resilient armis biased against a
surface of the housing on activationg 3 GCenerally, the |ocking nmechanismis
arranged in the housing such that it extends from the housing when it is in
Its unl ocked position and slides into the housing on activation. 5 In one
enbodi ment of the present invention, the internal surface of the housing
conpris ' Hafildm!i ;,g‘%h i et Ak kSehad j vation such
t hat thg@%@@%@?%ﬂ? TR t he I’lggllrl ntﬁ%%o?%%é@%&%ﬁéﬁ%&%%ﬁo t he

di st ancethbyhouking hwhére it 1soinkits gminekéd position sand| slides rinto thhehdusingiorg fromits
unl ocked position. 10 The cam provi des a nmechani cal advantage so that the
arms carf altH’é‘signed for a higher spring rate with shorter travel than that
necesgarily required to disengage the |ocking nechanism 15 Preferably, the
| ocki ng mechani sm conprises a plurality of resilient arnms, wherein the

housi ng Ionadeuembodiment o€ dipopxtseny inwentiony flecmtenmalt duefacer b€ tha hossing ace of t he

housi ng agaj nst which each resili.ent armis bjased. on actjvation. Mst
or of er abiQpbTIsHRA FERIAENES Wagh i reficns agmis blsed o ataton gich b= orr PTI ON
OF THE DpMEMGRe in the resilient arm increases according to the distance by which the

locking mechanism 1is slid into the housing from its unlocked position.

-~

10
The cam provides a mechanical advantage so that the arms can be designed for a
higher spring rate with shorter travel than that necessarily required to disengage the

locking mechanism,

15  Preferably, the locking mechanism comprises a plurality of resilient arms, wherein the
housing includes a corresponding cam surface on the internal surface of the housing
against which each resilient arm is biased on activation. Most preferably, the locking

mechanism comprises two arms.

20
BRIEF DESCRIPTION OF THE DRAWINGS
The invention will now be described by way of example with reference to the
accompanying drawings, in which:

25
Figure 1 shows a perspective view of an injection device according to the present
invention without an upper section of its housing;
Figure 2 shows a top-side view of the injection device shown in figure 1;

30

Figure 3 shows an expanded perspective view of the housing and releasable locking

mechanism of the injection device of the present invention; and



The invention will now be described by way of exanple with reference to the
acconpanyi ng drawi ngs, in which: 25 Figure 1 shows a perspective view of an
i njection device according to the present invention w thout an upper
section of its housing; Figure 2 shows a top-side view of the injection
device shown in figure 1; 30 Figure 3 shows an expanded perspective view of
t he hou5| ﬂ?guamdl B@V&Qabﬂmmm expandadc pespestive fvieweof the bobsing dadi ce of the

present entlo rnati v anded perspective
vi ew of tﬁ ea}?&‘d&f‘*ﬁﬁ‘% ﬁ)&geﬂo&x‘geﬁ%e%%hﬁgﬁ%%%xgye@ﬁg i nj ection
device of the present i nvent [ on. 5 DETAI LED DESCRI PTI ON OF THE DRAW NGS

Figures 1 and 2 show an injection device 110 according to a first enbodi nent
of the present invention. The injection device 110 has an injection device

housi ng ‘“’ﬁR%PA syringe (not shown) is
cont ai nedﬁf‘?ﬁ"ﬁ% Wm el Jﬂig‘%l on device 110 conprises trigger

114 (actuator) and a rel easabl e | ocki ng nmechanism 116. The trigger 114 has

a first end 114a and a second end 114b. The tri g’? 114 is rotatabl e about a
pi vot 115 Figuses lhandek shayhan {njeskiop slevise d b accerding e @ fipst epbodiment of the posi ti on.

The 15 4 d | 121
an oh i 5 CERG HVEno B8 nibtfent et by RRAGH et M idSpg P ' 1D
conmuni caﬂangitudmilhxishel

10
A syringe (not shown) is contained in the housing 112. The injection device 110
comprises trigger 114 (actuator) and a releasable locking mechanism 116. The trigger
114 has a first end 114a and a second end 114b. The trigger 114 is rotatable about a
pivot 115 from a rest pdsition (as shown in Figure 2) to an active position. The

15  second end 114b of the trigger 114 connects with a drive coupling 121 which is acted
upon by a drive spring 120. The drive coupling 121 is in communication with the
syringe 122. )

Rotation of the trigger 114 about the pivot 115 in a direction R (i.e. downwards into

20  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 letﬁng the drive spring 120 drive the
syringe 122 (via the drive coupling 121) along the longitudinal axis 101 and out of an
aperture 118 in the housing 112.

25  The releasable locking mechanism 116 is in communication with sliding sleeve 126
which protrudes, when in a first position, from the aperture 118 in the housing 112.
The locking mechanism 116 is deactivated by movement of the sliding sleeve 126
along the longitudinal axis 101 into the housing 112 into a second position.

30 A first end 126a of the sliding sleeve 126 can be placed against a body into which
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

position.



syringe 122. Rotation of the trigger 114 about the pivot 115 in a direction
R (i.e. downwards into 20 the housing 112 at its first end 114a) causes the
second end 114b of the trigger 114 to disengage fromthe drive coupling
121, thereby letting the drive sprimg 120 drive the syringe 122 (via the
drive,coupling 121) along the longitudinal axis 101 and out of an aperture
118 in t ' ded : kR i LS I N
connunicggrgﬂﬁa#pg4s Yﬁb §?§%€§{%%%?p%ﬁ?§ﬁ§§¢O?gﬁﬁ%??@%ﬁﬁ%ﬁ%ﬁx% first

posi t i on,ouf i 82N Theefimpportion £50.é&Rends frdnethedirstiend 11420f thE dgdep t kdanip arechani sm
116 is deagctjvated by novepent of the slidin | eeve 126 along the

| ongi tudi‘ﬁ%&?ﬁ°<§'>¢‘i“'§St ¥y ¢lie thilgugt 2’“?29@ a second position. 30 A
first end 126a of the sliding sleeve 126 can be pl aced agai nst a body into
which drug is being delivered, thereby deactivating the rel easabl e | ocking
mechaldi srihéréleasabld ladkingunechanise 116 mghwded 4 grotmsiontlad evliich pliojeetstinan R from
Its rest positiqn to its active . iti.an. 5 T ri r.114 is provi ded at
s 1 rognaane inerpendpniat nis BB el i Prraeiler B0Re 1hbftodiBel The T ¢ o
portion L3 1®1! ¢hegutldue 52 litbAsiined Mlrebdidd titiprbtiidd. | 9ger 1l4a in a
direction substantially parallel to the Iongitudinal axis 101. 5 The

rel easabl e | ocki ng mechani sm 116 i ncl udes a protrusion 154 which projects in

di ' | di cular. axjs 181 which is.. dj cul.ar to th
Fongi t uai i B eaSpRIRRAE soendried L rom A ERpoRUBE T RLE W8 e
pr ot nesi @petridftRnmbuiam ldersrRce of ekirf oGBSy, BibreblGriventifg kdtatidd I St

position, an end of the 10 protrusion abuts an under-surface of the first
porti on Dhthe tiggarddd. preventing rotation

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 is

15  positioned above the end of the protrusion 154 allowing it to pass over the protrusion
154 when a downwards force is applied the trigger 112. Hence, the trigger 112 is no
longer prevented from rotating and disengages itself from the drive coupling 121,
thereby extending the syringe 122.

20  As can be seen in figures 3 and 4, the releasable locking mechanism 116 is provided
with a pair of integrally formed resilient arms 201. The resilient arms 201 flex

resiliently in a direction away and towards the releasable locking mechanism 116.

The housing 112 comprises a pair of camming surfaces 210 which are positioned in
25 line with the resilient arms 201 towards the end of the point in the housing 112 at
which the locking mechanism 116 is disengaged.

The resilient arms 201 communicate with the camming surfaces 210 such that, as the
sleeve 126 is pressed into the housing 112, the arms 201 bias the releasable locking
30 mechanism 116 and sleeve 126 out of the opening 126. In this way, when no force is
applied to the end 126a of the sleeve, the releasable locking mechanism 116 remains

engaged preventing actuation of the trigger.



of the trigger 114. \Wen the rel easabl e | ocking nechanism 116 is in its
second position (not shown) follow ng novenent of the sliding sleeve 126
into the housing 112, the cut-out 152 is 15 positioned above the end of the
protrusion 154 allowng it to pass oyer the protrusion 154 when a downwar ds
force is applied the trigger 112. Hehce, the trigger 112 is no |onger

prevent ed fr.om rotati and disengages..i.tself fromthe driwve coupling 121,
Pher ey TEiHRAoRtroe Wy AR sRARSBAREER oSl kietent FaifBe 8855 and 4 i e
r el easalpk@sdddalpldes ofBelaafd 200. 116 is provided with a pair of integrally
formed resilient arms 201. The resilient arns 201 flex resiliently in a
direction away and towards the rel easabl e | ocki ng nechani sm 116. The housi ng
112 co ises a, pair,.of caron sur.Faces whi, ¢ re. itigned in 25
line wit °t1?¥85"'P%§‘?‘I‘*P‘é?R P&’s’ﬁfgeglz'@g ﬁ‘%&é&&‘g "‘f‘ﬁ%‘qae%?d 8?“?%@‘“%3‘%?% ﬁ‘ﬁ’ t he housing
112 st r&l@dsﬁlbletlbéldh%%cﬁﬂaiémclhﬁnissiﬂégiﬁ with dhe enghgtn iEEe, dRedblyl ent arns

201 communj cate with the camm ng surfaces 210 such that, as the sleeve 126

is pr eﬁ§hﬂiaﬁ1ﬂﬂ the peednfonsmell springs rwikch arg; comopleniaad qogidy te|assemblee | oc\lfvihng
30 i SM: . oo i ,
For ce. i st (3ol Béfor AU Upreblasd B BRRR: bl 2B iyl Then O

mechani swouhfed oneh@hasingdnQ and dompmexieaieiwith fairfast ofthe rleasitde lockinger . 6 It
will be appreciated that any configuration of integrally-formed resilient
bi asi ng anig 1l@ed in place of the arns 201. The present invention
proygpdes the significant advantage that the biasing of the 5 releasable
| ocking mechanism 116 is integral with the nmechanismitself, thereby

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.



obviating the need for small springs which are conplex and costly to
assenble. Alternatively, the skilled person wll appreciate that the
resilient arms 201 could be nounted on the housing 112 and conmmuni cate with
a surface of the releasable |ocking nechanism 116. 10 It will of course be
under stood that the present inventioh has been descri bed above purely by
way of* exanple and nodifications of detail can be nmade within the scope of
the i nventCIAIMS CLAIMS 1. An injection device conprising: a housing
adapted to receive a syringe having a discharge nozzle; 5 an actuator, a
drive acted upon by the actuator and in turn acting on the syringe to
advance it framia: tihs:on i n which the discharge nozzle is
containedlhﬁthgﬁhgﬁgﬁhﬂgﬁg?ggﬂ?ghg% extended position in which the discharge
nozzl e ext endsahousing #dapted deisiceiye a syringelhaving aglischafganvzate;i n conmmuni cat i on

wi th the actuator aqd activatable to be noved froma | ocked position in

whi ch Phe act ufF BHYHEG oy evented fromrel easing the drive to an unl ocked

posi tion in whighvt ReedipotbyPihe asusbeiioh SurhQchfs ot BRI bylifge B'ddvende0 advance
the syringe, characterised in that the |ocking nmechanismor the housing

i ncl udes itntremraxké¢tsactedsposiionsint Wwhisk itheydiseharge nezeln isdcanteined withint the | ocki ng
mechani Smh%l(zjsir?g %oo%eegct&agcii tpiogﬂon in which the discharge nozzle extends form the
housing;
10 a locking mechanism in communication with the actuator and activatable to be
moved from a locked position in which the actuator is prevented from releasing the
drive to an unlocked position in which the actuator is opefable to act upon the drive to
advance the syringe;
characterised in that the locking mechanism or the housing includes integrally
15 formed biasing means adapted to return the locking mechanism to a locked position

when it is not activated.

2. The injection device of claim 1, wherein the locking mechanism includes the
integrally formed biasing means.

20
3. The injection device of claim 2, wherein the biasing means comprises at least

one resilient arm integrally formed with the locking mechanism.

4. The injection device of claim 3, wherein the locking mechanism is arranged in
25  the housing such that the resilient arm is biased against a surface of the housing on

activation.

5. The injection device of claim 4, wherein the locking mechanism is arranged in
the housing such that it extends from the housing when it is in its unlocked position

30 and slides into the housing on activation.

6. The injection device of claim 5, wherein the internal surface of the housing

comprises a cam against which the resilient arm is biased on activation such that the



when it is not activated. 2. The injection device of claim1l, wherein the
| ocki ng mechani smincludes the integrally fornmed biasing nmeans. 20 3. The
i njection device of claim2, wherein the biasing neans conpri ses at | east
one resilient armintegrally fornmed with the | ocking mechanism 4. The

i njection device of claim3, wher eith the | ocki ng nmechanismis arranged in

25 the housi such that..the resilient armi | ased agai nst. urface of
t he hous?pﬁ’@ggﬁmea’& th gesilicnt agm Wgaqeﬁjagc&qnfgﬁstagb? giésg%giya‘i”hﬁcg,'f‘s\her ein the
| ocki ng mﬁgméﬁaﬂﬁngéﬁaqﬂgtﬁléﬁbusﬁgﬁmw&mgbsiﬁmt it extends fromthe

housing when it 1s in its unlocked position 30 and slides into the housing
on activation. 6. The injection device of claimb5, wherein the internal

bi ased of act T PIGHOLGETos RLGIRERS WHAE n P edEe RS oPBEes &t arm
I ncrens eﬂuﬁﬁ%?éﬂie%eﬁ%ﬁ?wﬂ@r&hM1ﬁhgviﬁélﬁ&hsta%nﬁbﬁﬁhidggcam9§ﬁﬁ%5m is slid

into the housing fromits unl ocked position. 7. The injection device of

cl ai m 6, omiheristennad isarfacscafi the howsingargainst wdvglr ¢ach gesilient aphus hidsed/onf resilient
ar s, \Ahaecr.%_i?n t he housi ng includes a corresponding cam surface on the

i nternal gu %9%%e of the housi ng agai nst which each resilient armis biased
on activation.






