1 ITNJECTION DEVICE 5 FI ELD OF THE | NVENTI ON The present invention
relates to an injection device of the type that receives a syringe,
extends it, discharges its contents and then retracts it
automatically. 10 BACKGROUND OF TEE | 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 spring and sone form of I hani smthat rel eases the
syringe 15 fromthe infl uence@fﬁ@m%pri ng 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
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 5t h&TEpRBrORTHE INVENTION ch t he syringe extends once activat ed.
The interlock is disengaged by pressing it in towards the aperture
by, for exanple, pressing it against a user's body, thereby allow ng

the tri ggamebfsif invehtiordtiords ANA ik Hg&oﬁlﬂéhﬂﬂgfth&y?@ﬂﬁﬁeﬁéﬁ& dhe
interlock hasS_to be biased out of the aperture so that ‘it can %
act i vat ed.exiepds i discharges its contents and then retracts it automatically.

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,

1t 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 deviee

and the interlock. These smatl springs are costly to assemble and introduce a tisk that
30 theymay be missed out all together during the manufacturing process.



devices use small coil springs positioned between the housing of the
I njection device and the interlock. These small springs are costly to
assenbl e and introduce a risk that 30 they nay be m ssed out al

t oget her during the manufacturing process. 2 SUWARY OF THE

| NVENTI ON The injection device of2the present invention is
designed to deal wth the 5 aforenentioned problens. In view of the
foregoing, there is provided, in a first aspect of the present

i nvention, an injection device conprising: a housing adapted to

receive a § YhOF TRE INVERIEQNge nozzle; 10an actuator; a
drive acted upon by the actuator and in turn acting on the syringe to
advance it froma retracted position in which the discharge nozzle is
cont ai ned h¢ hinjectidre dbvices i af gthe Opresene Xireentienl ip odesigneh to ndeshi with tthe

di scharge npzzl e .extencL f orm the housing; 15a | ocking nmechanismin
communi Tat FEFPRGPeRedpro i‘i’f‘i‘suator and activatable to be noved froma

| ocked position in which the actuator is prevented fromrel easing the

drive to an unlocked position in which the actuator_ is operable to
act upon t Hevigwiofdhe regaipgnibereihprovided, iy a first aspect of the present invention,

an injection device comprising:

a housing adapted to receive a syringe having a discharge nozzle;

10 an actuator;

a drive acted upon by the actuator and in tumn 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 commuaication 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 retum 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 integraily 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,



characterised in that the |ocking nechanismor the housing includes
integrally 20 fornmed biasing neans adapted to return the | ocking
mechanismto a | ocked position when it is not activated. Hence,
there is no need to provide small springs to bias the | ocking
mechanisminto its | ocked position. Fhis reduces the cost and
conplexity of assenbly of the injection 25 device. In one enbodi nent
of the present invention, the |ocking nechani smincludes the
integrally forned biasing nmeans. 30 Preferably, the biasing neans

conpr i sesGederdllgathe lRingneshdnisai anhipel it £ halding shel Wadt Hitddds Ko

| ocki ng cr]%ni_sm 3, Gener,amye I_Qckiﬁ&ig g@ghani sm.is arranged
in the hotygihqysiag ovhen ks in 13 ppytion prd shidssiinly thedoupingion i n
its unl ock@dapgsi tion and slides into the housing on activation. In

one enbodi nent of the present invention, the internal surface of the
housi Yy conprises a cam agai nst which the resilient armis biased on

activati C i f. i Ll kent .armincreases
ccor di ngth ¢ PabedRhed \F 8P philth Rvdifoh. Wb el bkl bt HHe bR o
t he housi cvappiisesm ¢ains againsbwhiell theassifiend arm Tsidased on petivaticiesich e teani cal
advant age_so that .the ar.ts can .be designed for_a higher spring rate
Gt h shor BERE (UHAS it e G heat arn 1BUESen APy e (b6 APegs oy SBHERGE ¢ he

| ocki ng neelaginsdRamidi SR @Y Housih SomQBkhldekdAPESAER. SM conpri ses a
plurality of resilient arns, wherein the housing includes a
correspondi ng cam surface on the internal surface of the housing

agai nst WHLHANPHOVIdES 8 thécBRtical bR dnfhgb 155 364 fﬁmmﬁﬁtéax%i%%élgf%p

preferably, the | ocking nechanismconprises two arns.
DESCRI PTIkigkeospringsa Megerminave] thar that secegsiatily maquiref do disengagbie by

way of exl@éﬂﬁg%é!@hms&.ef erence to the acconpanyi ng drawi ngs, in which:

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



Figure 1 shows a perspective view of an injection 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;
Figure 3 shows an expanded perspective view of the housing and

rel easabl e | ocki ng nmechani sm of the i4njection device of the present

i nvention; .and 4 Fiqure hows an_al.ter VA r.spective
vi ew of t hﬁ%ﬁéﬁ ﬁ}bowgn%}l ragtﬁilgtg‘gb@*@@k?%‘é}?ﬁeﬁﬁﬁgt@ﬁ%aﬁt I on
devi ce of tréleaspleRekihg mestanisinodt thebinjobiiohl detite b pileseht iverton,l HE

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 housing 112 and a | ongitudinal axis 101. 10 A
syringe (not shown) is contained in the housing 112. The injection
devi ce $10 DEHILEIEBESCRIBEION OF THERRABANGSnd a rel easabl e | ocki ng
mechani sm 116. The trigger 114 has a first end 114a and a second end
114b. The trigger 114 is rotatable about a pivot 115 froma rest

posi ti on ( &gwédvandi2rshbwvgmriaje2iont deviea 100 hécorlingds iatfirstnembbdimehbofthe ond |

end 114b of the.trigger, 114 connpect Lth a drive couplin 1 i ch
o acted pERemvEnEiR The Bisehites 11 hes winbiosdioR Repsib 17 and §
comruni cat ilgdpitwdihdd akiB@oRYyri nge 122. Rotation of the trigger 114 about

the pivat 115 in a direction R (i.e. downwards into 20 the housing
112 at s first end 114a) causes the second end 114b of the trigger

114 to di s%gﬁ&gegﬁoemm {2 coMBine® 4P e Wbudigg 113 NThe bjettioh! deide 111G
drive spring 12 rive the syringe 122 (via the drive coupling 121)
al ong t he Icomptises tigaen 114 Xactuat@) andarelsasablsfodking mrshanisue 116 gTheingges

housi ng 112314 has a first end 114a and a second end 114b, The trigger 114 is rotatable about a
pivot 115 from a rest pdsiﬁon (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 letting 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 jnto 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.



25 The rel easabl e | ocki ng mechanism 116 is in comunication with
sliding sleeve 126 which protrudes, when in a first position, from
the aperture 118 in the housing 112. The | ocking nmechanism 116 is
deactivated by novenent of the sliding sleeve 126 al ong the

| ongi tudi nal axis 101 into the housisng 112 into a second position. 30
A firstt end 126a of the sliding sleeve 126 can be pl aced agai nst a
body into Tﬂé'tﬁﬁgeﬂ'l}lﬁislp‘éoﬁ@d%ﬂitgﬁfstHﬂﬁdavﬁﬂ@ﬁ@ypoﬂmsb‘hﬁ' g chile

rel easabl e | ocking mechanism 116 and allow ng the trigger 114 to

rotate i n @ #&%etThedirst portiom150 sxtendstropnidie dirsh aad bldp of thedgere 1 adn ai on.

The triggeg ' : ﬁ?ﬂl i 1 fdﬁ]tal 14a with a first
portion 1 e%uéaoéslungs@h% out eﬁ@ﬂilé%ﬁﬁ I'rs p(?glii on 150 extends from
the first end 114a of the trigger 114a in a direction substantially

par al | tQ the lgngitudin axi . +0 The rel egsabl.e | ockin
echansm Beearredie kit miheriia Fi6 el o pewesip R huh s8R et  on
al ong a pelipéaivdi dotdgod papendichBi axili1gh wischoRr lieslireto theIdnBRudinal

| ongi tudi nal] axis, 101. The cyt-ouyt 152 is dinensigned to receive the
prot r usi orf®3s 10{y Ehe qubraut log e derRivE FRe PRHPSIOR- 116 is in its
first position, an end of the 10 protrusion abuts an under-surface of
the first portion 150, thereby preventing rotation of the trigger
114. \VherWhanethe aeleaseldlp leckingomeghgnism i Qris dmrits fissti position, ansendeafothe

posi ti@n ﬁ%ﬁ”. W f 1 L1d) .eeve ,.126
into t]}(?e ousf?\%g%%,m;ﬁ#gp W%ﬁ?%ﬁ &’gﬁfglg@stlﬁ%’%bgwg%eg e hﬂ’é end
of the profthediigger 184 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 fromrotating and di sengages itself from

L he drive Wismphé m@eakgaﬂe édcgﬁgab&haﬁflﬁ ndé ﬁlgirt ?esiopsﬁd pg@ﬁoﬁ‘Z@pt aibll can

e seen | I gur es an , .fhe rele e. .l OCKlI hg_pechanlt sm LO IS

provi ded \%;)llqgglag Bayguegt of the ﬂﬁgn(ﬂqi?“’? ifﬁﬁﬁt? t}l%%?qsqngﬂ@%&ﬁwt?eﬁl. S21Re

resilignt paifidned @lovieliBXeddeTihd [Rinsion’ 1%4%%&;9%%%@&%&%@ ds
e

the rel easabl e | ocki ng mechanism 116. T ousing 112 conprises a
pai r of canhivhen 3 deymrads i ipapntied hedrigess 112. oHense, the fripgen He inbe h t he
resi| i ent 1G/aBpe0chtdiONGHh dotatille afd dis é&%m@@iiﬂyfm' ddie ﬁgﬁi 112 at
whi ch the Igcklljng mechani 5%&‘%6 issdﬂlggéengage : H{e& resiéial nt glrll’rs 201
comuni catherehyextendieg hammineg 132 f aces 210 such that, as the sleeve
126 is pressed into the housing 112, the arns 201 bias the rel easabl e
| ocki ng 30 nechani sm 116 and sl eeve 126 out of the opening 126. In
this Ry, Astvambeeechin Ggus3 aphi,i thelrdeasabirelocking t@€muisin Hlhds plowided, t he
rel easabl Gihoekhinds TREDAN) Wlubd SRR s 69248 rRERKP AL S0P GV  ON
resiliently in a dixection 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 1262 of the sleeve, the releasable locking mechanism 116 remains
engaged preventing actuation of the trigger.



6 It will be appreciated that any configuration of integrally-fornmed
resilient biasing may be used in place of the arnms 201. The present

i nvention provides the significant advantage that the biasing of the
5 rel easabl e | ocki ng nechanism 116 is integral with the nechani sm
itself, thereby obviating the need fgr small springs which are
conpl ex and costly to assenble. Alternatively, the skilled person

w1 appreg p}aﬁé’i’a fySdohfi@ithtichr : ; t he
housi ng fﬁgilg.’vnega connhe?liﬁ?gt e W t%ﬂah%uﬁégéﬂg?@ﬁlgﬁlgggﬁlﬁgn?gcki ng
mechani srbeps@lin place of the arms@Pl.cour se be understood that the present

i nventi on has been described above purely by way of exanple and

nodi fi cations of detail can be made within the scope of the

i nvent i orthe presehiNidvEntionAprovidgse titei signifient advaotagp that ithe) biagingoafSthrg

adaptgd 9 oG8 NG SRS DAY L Gl i HedG et Ssed 2 bl U2t O
obviating the need for small springs which are complex and costly to assemble.
Aliernatively, the skilled person will appreciate that the resiliept arms 201 could be
mounted on the housing 112 and communicate with a surface of the releasable locking
mechanism 116.

10
It will of course be understood that the present invention has been described above
purely by way of example and modifications of detail can be made within the scope of

the invention.



a drive ,acted upon by the actuator and in turn acting on the syringe
to advance it froma retracted position in which the discharge nozzle
is contained within the housing to an ’extended position in which the
di scharge nozzl e extends fromthe housing through an aperture; 10a

| ocki ng nECE?Rhﬁ%‘ in comunication with the actuator and activatable
to be noved Troma | ocked position in which the actuator is prevented
fromreleasing the drive to an unl ocked position in which the

actuator is, operable to act upon fhe drive to advance the syringe,
characterised i A% Hﬁf“"t"‘r‘ﬁgv‘f’%@%m’émﬁechani smor the housing includes

integrally 15 f ehoighdudasted@ reRARS spdiiehang Pdis@latdeRosAe | ocki ng

mechani ssm to a | ocke posi tion when it  is not activated, wherein the
| ocki ng *mechani /P39 communi cation with a sliding sl eeve which

protrudes, whenjidgAveadddupbn BPHelab@a: Iy IoSrid
housi ng, wherein theal oc‘%i_%g?_ngch.anfg%n{d?s rr[)?/cé1 Qt%%h#tsgmtlﬁ%lt%%@grdw
posi tion by! Fementatacted pesitéonsini whinly the diesherge morel¢ Frecdntireil nwjtimtie a
second posSiyhhafl t Ay (el I=AV] of claim erei.n the
| ocki ng n'ectﬁaﬁril?hs n(%z ?nng%ﬁréf-eggei:foh@bl?ﬁ é‘gl?%]l ﬁé cﬁ%}rlanr%edn "fz!fSF’?% d%ﬁ’ﬁé .the

3. The i nj dewesingthepugh oespefture] ai m 2, wherein the biasi ng neans

ocki ngPmechani g ialsh et b T8} Earelty rr e e
| ocki ng meoteaed fomislodted ogition imwhikle tHeOiktog isspreventel Eont REasiBS itk ent
arm i's bi aggd AYRLARLA pSUESRS Sl O Sorhl s BB Skl 1 Bive s
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, wherein the locking mechanism is in communication with a
sliding sleeve which protrudes, when in a first position, from the aperture in the
housing, wherein the locking mechanism is moved to its unlocked position by
movement of the sliding sleeve into the housing into a second position.
20
2. The injection device of claim 1, wherein the locking mechanism includes the

integrally formed biasing means.

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

25  one resilient arm integrally formed with the locking mechanism.

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

30
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

and slides into the housing on activation.



5. The i-njection device of claim4, wherein the |ocking nechanismis
arranged in the housing such that it ektends fromthe housing when it
isin its unlocked position and slides into the housing on

activation. , 8 6. The.injectiqn device of c¢laim§5, er el he.
internal sufface ¥ mieﬁ'é"‘h%ﬁﬂ‘ier‘i’_g c&‘f_ﬁr%-i Ee”h&&é‘i‘FF’Eg'aq“\ﬁg‘f"_ 9&1&8&?0?%‘5
resilient apdhprisedh R dgBibt Mhich R fetifieRUedl id Bided ol QcBRlibM SuchQhdt ¢hd N
the resilient armincreases according to the distance by which the

| ocki ng mechrisgsfercesndhe gsiligntoarmniacisasesageprding tn thesdisipncs dyewhich the
posi tion. cki L &6k Ol He%hERouSih | #0 RiockbiffoSitibn.t e | ocking
mechani sm c%’%%?glgg ap lurggiﬁft%\; o?our egﬁloﬁlént é)rcrrs, 0\/\,he1}l ein the
housi ng ¥ncl udes a correspondi ng cam surface on the internal surface
of the housing agaliistdifietlle REMint 8SWhLER AR S mBUAREH Qhhprises a
activati on. ]

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.



