Injection Device The present invention relates to injection devices for the dispensing of 5liquids,

and morexpasiesdygto automatic injection devices (so called "auto- injeggaig;kro010/068dt@matic
injection devices are typically arranged such that when activated by a user, e.g. by pressing a button

etc., an injection is automatically delivered. In order to automatically deliver an injection, such devices
may be arranged to 10automatically advance the needle of a syringe for insertion into the body of a
user, depress the plunger to dispense liquid from the syringe barrel, and retract the needle. It will be
appreciated that automatic injection devices in accordance with the present invention may be used in
conjunction with veterinary applications, ageeticesizyiiecations to the human body, and thus
references herein to the "body" , 150r such like, may refer to the human or animal body. Certain
issues need to be considered when designing an automatic injection device. Syringes are subject to
strict regulations. In order to gain acceptance, an injection device should be compatible with existing

syringes which hav@%REsEP RGN Eraririete iaisrionsngoss fertbadinaensianekd to seek further
regulatory 2iduiggrandlmdnichanaulidrbthe auisembecregsied ifoaiesnedifismioraoidhe syringe were
required to { ié)&g[r@ée with the remainder of the device. The injection device must also comply with
ever increasing r?%ulations aimed at reducing risk of needle stick injuries. Further considerations are

involved in avoidintpitemiadaizntignftiectoatec areiiiinmyeamaed soritdninvrencasiiveieiliring actuation,
It is often negessasy, @ fnivepresmdnosieiiiae:suinpriabrasduihsaaideailadarce to ensure that

an intended dpse is d,{is ense nid to force it throu thethe tissues of the bodHo the desired delivery
depth, parti%h%rrly? v?/Hé)rj% %gﬂﬁﬁ%% 58 %f@ﬁ&ﬂg@dﬁgc ?gt‘f\ifeqfl Wi@%&&s%?’?ﬁ 49 be injected to a
gredfer deprutarortied/lpasitadcerint eeiditglraBsyrivgg v iransinittietbtthéheosyrifgeusedy via the
relatively ingeprRpsessiif HigiaslsRosastiming FYRNES JRAJEBYFepUhiBreRkags or damage to the

syringe, particularly| to the syringe barrel, which is often formed of glass. One automatic injection
device is diS&REEd EBS fa%%a.tﬁgjﬂﬁ}fféﬁ?ﬁtﬁa{gj?@%‘ﬁ%g&‘fﬁgﬁﬂ?%ﬁ?&?ﬁj@?ﬁé‘ﬁq‘suffers from
certain disdtiegmtages ifvenBiexramy ple pied arcangenient wihes tgpiparthepraidatdagsasf an inner

housing engaging ap 2 AIALNG RILAGRIASLER Rl HULVIARS RBY nofelP U MSHILA,Ariving force to

the plunger and barrel, or plunger at the appropriate times during the actuation cyclé. This causes

axial‘ove fietdr e prangeieaiiibaiemna): plangeseedive to the outer housing during the needle
advancing and dispensingssirges:tespasiivehsiddroe sheadiakiggs plaoRngagadngdomer wall of the

outer housiggvi@g t@?riﬂ&&é are subject to strict reguiations. in order to gain acceptance, an
injection device should be compatible with existing syringes which have aiready
been granted regulatory approvat. This avoids the need to seek further regulatory
20 approval which would otherwise be required if any modification of the syringe were
required 1o cooperate with the remainder of the device. The injection device must
also comply with ever increasing regulations aimed at reducing risk of needle stick
injuries. |
Further considerations are invoived in avoiding breakage or damage to the
25 syringe incorporated in the device during actuation. It is often necessary to drive
the plunger of the syringe fqrward with considerable force to ensure that an
intended dose is dispensed, and to force it through the tissues of the body to the
desired delivery 'depth, particularly when the liquid to be dispensed is relatively
viscous, or if it is to be injected to a greater depth. Forces exerted on the plunger
30 may be transmitted to the syringe body via the relatively incompressible liguid
disposed in the syringe, and may result in breakage or damage to the syringe,
particularly to the syringe barrel, which is often formed of glass.
One autématic injection device is disclosed in GB 2410188. The Applicant
has realised that this arrangement suffers from certain disadvantages. For

35 example, this arrangement relies upon the radial tags of an inner housing engaging



housing moves axially within the outer housing, the tags scrape along the inner wall of the outer

housing, WS%?(%M%H{?” opposing the axial movement of the plunger ang@]geggr%/érgai&yuay in turn

mean that a greater force must be exerted to drive the inner housing forward and overcome the
frictional forces generated, especially 10when the liquid to be dispensed is a more viscous liquid.
Further frictional forces may arise in these arrangements in the axial direction as the radial tags slide
out of contact with the plunger and barrel. AnotheT problem which the Applicant has identified may
arise with the arrangement of GB 2410188 relates to the way in whith the radial tags of the inner

15fhous;n9 en@ﬁgefﬂmug%ﬁéﬂammf@Iagzﬁmjﬁg@nwéelt&lfyﬁ%ﬁﬁt éocﬁmﬁxdﬁ -fJH&@(}%@ﬂange is ofter;]
referred to as the "finger flange" because, when a manual injection is delivered using a syringe, the
AR G Rog & Yo lmesvea

users fingera TeiATront of ths HERgS & B}%@i@g‘?ﬁg HBgihe Aelai AN 6YF Bepression of the

plunger usidgithestisempdiaimaaeemdringdis piyrmercatdrhadelicatpipageofaatveytinige, which is often
subject to 2QmarHdashy adiflge Aashis BRORIaRS éﬂﬁﬁﬁmgiﬁ% RIEAkERR L BYiGklying the barrel

forward by %’Hect con%\ct' between the radial tags and the rear flange, a significant’risk of breakage
may drise a SR LMTAES RFQENErRasIHRICHIAN 56 hepien heusinge detBairsrforward into the skin,
and overcohuesing fricties akizistihiodtie tuentanamngnihef s rdipktaumganpesialwiar deeper
injections. [ ' I8 .,as the forward radial tags may not abut the rear
flange prioﬁoﬁ%@%ﬁnﬁ% éig%?‘c _@%ﬁ@%‘}?@?&%ﬁ%ﬁ&aﬁeﬁ ﬁﬁggﬁﬁ’gﬁg‘éﬂgﬁ% the tags prior to
activation ni8§/BELSEReNthES MEvHLEEBIERBa RigTaigs detor Thstbessdstitndsiviie syringe
relative to thesimner BOGkPItRIRALBING ariconsstectiitiliRras wihakit dhespadialijags once the
inngrhousing 30moves. farward. Variation in the axial position of.the syringe with respect to the inner
anc?lal Suter hvcg%%?n{gﬁ?n@%\c}%%éeo%lﬁ?g ?ﬁgé&sshaovmlﬁr?nvf%ﬁi i%'@'n%é@%%ﬁﬁ'ﬁ%%gﬂ%ing manufacture,
or for examPprY, #isreinéwee RITangepRNGrindie axieédigetmenrsdtionadiel dge sideariatdns in

atmospherigaptessiie g{él@ﬁ,ﬁw havbighethe device is filled with liquid prior to use. Variation may also
[ i different sizes of syringe. It is then necessary to - 3 -

aris_e if the 35d_evi%e{|§gusedﬁ$l conjunction itr], diffe 2 :
design the device t0HREbRIRRSEEE Fa?g)gé@ g9t besyARgiGh TRy AL tdRE, such that a
significant gaamgesrexist Kl 2e40 1Bt redalizs tadscanayfiangeshoha sydisigegsriess iinseat the upper end
of tg PosiRIGeHEC A8 i RN AEREIPBIR S LR BARIRD DR RHVARE iR o the housing
may cause variation of the
flange is often referred to as the "finger flange” because, when a manual injection is
delivered using a syringe, the user's fingers rest in front 6f the flange to provide the
necessary resistance to allow depression of the plunger using the thumb. The rear
flange is a particularly delicate part of the syringe, which is often subject to ‘
20 manufacturing flaws, and is therefore susceptible to breakage. By driving the barrel
forward by direct contact between the radial tags and the rear flange, a significant
risk of breakage may arise as a result of the large forces which may be required to
drive the barrel forward into the skin, and overcome the frictionai resistance to the
movement of the radial tags, especially for deeper injections.
25 In practice, this problem is compounded, as the forward radial tags may not
‘abut the rear flange prior fo activation of the device. Some clearance between the
finger flange and the tags prior to activation may be present to introduce tolerance
with respect to the axial position of the syringe relative to the inner and outer
housing, and ensure that the flange will abut the radial tags once the inner housing
30 moves forward. Variation in the axial positicn of the syringe with respect to the
inner and outer housing in devices of the type shown in GB2410188 may be
introduced during manufacture, or for example, if the device is dropped or held in
certain orientations, or due to variations.in atmoépheric pressure or the way in
which the device is filled with liquid prior to use. Variation may also arise if the
35 device is used in conjunction with different sizes of syringe. itis then neceésary to



5dose delivered, or in extreme cases, the radial tags may even come to rest forward of the finger
flange resulting in failure of the device to operate. Clearance between the finger flange and the tags
may therefore be introduced in an attempt to accommodate any such variation. For example, GB
2447339 discloses modifications of the arrangements in GB2410188 including means to bias the
barrel 10forward of the tags which act on the finger flagge to try to ensure that the tags will engage the
finger flange once driven forward. The Applicant has realised that when the radial tags must be driven
forward through the air in a gap between the tags and the flange to engage the finger flange in this
way, a greater ddeignfthe devigsttbecaadniodiesiigi degrtosinrest sniegheaviiehtma beeifieder flange

and cause it to 153takhmavipgitihihe iney BolsingEbe slatianar sy inaertingss Bange wil

experience significant forces upon impact with the radial tags, which will already be moving forward
axially at speed SHEPEEHAG TR AHHRSHAPE! 8ot RIJRsaaRRTIE e S8 afwﬁyg@%%v?& n
Embodiments ofttaeapie sesttion e tion gronger estadddcaiherhpravedige chose2daavice of the There is

disclosed an autgmatic. INiGeloR e ekAOMAISING 2 syinog.Jie, Sydngs comprisig fuResdle. a

plunger, and a barrel having a rear flange; wherein the barrel"and the rear flange are immobilised in a
syringe housing 2Ui&% fingeri@pearasethevadalitrinitiie deviee By agtGe 4REATS BRESHMge
housing. 25By lagatingéhedauelandd easdinagerethg spangeduadionsingiriiis way, such that the
barrel and rear flange are immobilised by the housing, drivingfar smitted to the barrel and
flange in use cafl %%%”8?3 ege.?\e;eanrﬁf %I!T'écﬁi\@‘%?g °Th Eé?tlcﬁglp fﬁggrgg%%%ge%ﬂ%eesr necessary to drive it
into the barrel doeedifisetieasl abthe worngesoiely by ERR4HHGES nrledoaieespahybipd RerpERbWS force

30exerteqon theplgesr indaERRSBIIE i anditrrishiyieRadenfirRanstnadssBange. Since in
use the housing immobilizes the barrel, the syringe housi nd, - 4 - barrel are therefore coupled to
one another, an& 4898 1R RS SangSe Ry AR R sgﬂ-gferﬁ%%c?é\rah% rt%a{’lsfng%\?gi‘ﬁa‘??’referably
the syringe housiing reldiat papsnresthe siyivagddoaare iThegh ibalsoidisgepdetarautbentate injection
?.ZXL;‘S; comprising, 3 S0 EYYRIRSATBRFRINYQiRGETIR9, RIWPISE-AiAJIRIE haying a rear
be used to be sufficient to overcome the inertia of the finger flange and cause it to
15 start moving with the inner housing. The stationary syringe finger flange will
experience significant forces upon impact with the radial tags, which will already be
moving forward axially at speed, increasing further the risk of damage to the flange
and/or syringe barrel.
Embodiments of the present invention are directed to an improved injection
20 device.
There is disclosed an automatic injection device comprising a syringe, the
syringe comprising a needle, a plunger, and a barrel having a rear flange; wherein
the barrel and the rear flange are immobilised in a syringe housing such that they
can be moved within the device by a force applied fo the syringe housing.
25 By locating the barrel and rear flange of the syringe in a housing in this way,
such that the barrel and rear flange are immaobilised by the housing, driving forces
transmitted to the barre! and flange in use can be more evenly distributed. In
particular the force on the plunger necessary to drive it into the barrel does not
need to be borne solely by the flange. Indeed the syringe housing allows force
30 exerted on the piunger to be transmitted to and carried by the barrel, bypassing the

flange. Since in use the housing immobilizes the barrel, the syringe housing and



wherein the barrel and the rear flange are immobilised in a syringe housing such that they can be
moved within the device by a force applied to the syringe housing, wherein the syringe housing clamps
on to the syringe barrel. As described above, in conventional arrangements, when the plunger of a
10syringe is driven axially forward to dispense liquid from the barrel in use, considerable forces may
be transmitted to the syringe barrel itself via the relatively incompressible liquid disposed in the barrel.
These problems are compounded when the liquid is relatively viscous and/or if the liquid is to be
injected into a person at a greater depth. In these situations, greater forces are required to expel the
15 liquid from thédveatretatninefalispenpiad) jandefareahethaod ghothetsiathatashebodihel here is
consequently a ré'zmgg%g@ ﬁggrﬁg(}gg@mtgqh%%agﬁg_or even break, such that the intended dose
e

of liquid may not is{Eensed, at least fully, and that the user may be subjected to undesirable

trauma, for example if tRE}EERE YRR RYIGEhering aamEs RALDLIEBYERIBILRTRE needle fails to retract.
Embodiments of 20the Tesert aedikion adisess tbestiqikgblans deviceldierpyingeahgusing of the
present inyentior) in any of it ects_and embodiments advantageaqusly extends, over the rear flange
to protect %he fla%]ge%&ﬁ%%éﬁﬂﬁ%gg éﬁor\]/%?%g]éar a%‘rjr}ﬁaeﬁg%ngf%k?ea ‘t%gr?‘e Vi'ﬁ%ﬁerec?{ ?r%aenﬂ?%t delicate

parts of a syring@harrinmtiag tasTai Gred dbeniearriiprabisetmanirbiiis e ing SwaragacusegiausRSother parts

of the syringe. Thigpagl EHBSYHIEE IAtAISILNORIS 8@ FORE HIING Warkeshingeaninitge as the
plunger is driven into thﬁ barrel. The syringe housing, of the present invention reduces the level of

forces experienc\g Eﬁ)q pser%r;.ggge% 5‘%5 '8Pt rmﬁg?’%%eé?%[ﬁ‘e that no forces are exerted
directly on it in use. Théfdesingedapbeaimangedndiivstizebngesetise wihendae flamgerfodm axial

30forces gpplieck e {he RIUAGSS NMAE foniard to FRLERAUAINGLRGIPUR] BhfRIGRS Liansmitted fo the

syringe barrel, in parficular its rear flange in this way, the syringe housing of the {Jresent_ invention
makes it possiblEXTFEERPERGSOIRESD AR YIRS he SERgRISHES iRy F LiRfiiNening the
syringe itself. Thiscorayredsiblemigredvissmsedduits tabel STispansesiend/ardiguidsdantiedlispensed to a
greater depth in . he ing.j ringe syringe housing may
also result in the\;‘lg%'?e gfﬁ%ﬁ%a&%%“ﬁ%%ﬁp%@i%ﬁ? ?zitﬁétﬁgﬁelgg?o%ﬁéc %|§ rﬁay?%'} ker reduce

the likelihood of Bré4kageiepindgdhesthatbatians virirshcsTetraprinljeribgs 7 gfastihes glass is

strohngir v@ger QQ.’(IDiIérﬂ@ﬁriQﬁeﬂbébﬂéeBﬁ% di%b%ﬁh@?aﬁi@ﬁ@@?ﬁﬂﬂ%ﬁ%%%ﬁﬁﬁﬁ?}égiegyprOVid:S a
path whereby axjal forces may be transmitted to the syringe barrel in @ manner whic passes the
X}% e%ulg %/ Eﬁaﬁ t%apﬁw %’} ge

flange. This is coult grllsn(fﬁﬂﬁle, a irt'iswkas rewougl)slyt?e VAL Wﬁ?& He ﬁYl?H riito the barrel

of an automatic mjelktioet thevicte miastdnyelodipushimy aghivstitheersadflabgedifthe saththahanner as
when actuating a,qreRANBL B Haky 1o0ReEateR deMGRdvbr elerpgkambapiments the housing is

arranged such that no axial forces are applied to the rear flange when the plunger is driven into the
barrel in use. Pr@i’%‘?%ﬁltﬂ’?edﬁ&??iﬁ‘@ﬁé’%ﬁﬁﬁﬁr@ﬁ'@h@ﬁﬁ?ﬂ'?&?@ﬁ PRty EMEAtTERTS of

20 the present invention address these problems.
The syringe housing of the present invention in any of its aspects and

embodiments advantageously extends over the rear flange to protect the flange.
As mentioned above, the rear flange of the barrel is one of the most delicate parts
of a syringe, and may be more commeonly subject to flaws during manufacture than

25 other parts of the syringe. This part of the syringe is also subjected to some of the
greatest forces in use as the plunger is driven into the barrel. The syringe housing
of the present invention reduces the level of forces experienced by this more
delicate part of the syringe, and ensure that no forces are exerted directly on it in
use. The housing may be arranged effectively to isolate the rear flange from axial

30 forces applied to the plunger in use.



into the barrel in use, no axial force is transmitted to the barrel of the syringe through the rear flange.
20There is also disclosed an automatic injection device comprising a syringe, the syringe comprising a
needle, a plunger, and a barrel having a rear flange; wherein the syringe is received in a housing
configured such that when the plunger is driven into the barrel in use, no axial force is transmitted to
the barrel of the syringe through the rear flange. 25Pregferably therefore the barrel and the rear flange
are immobilised in the syringe housing such that they can be moved within the device by a force
applied to the housing, and preferably the syringe housing clamps on to the syringe barrel. In

accordance with the inBrBeHINAHE e TS abinsess HaasamissdpibatEyiRgsRRISthgmRaiBE@ny suitable

arrangement whighdpay=aapbiisedhe broyvahgeand0srdngensyebsttitberntiedyrailbaiove as a unit
with the housing, anqgin referred emb?diments ﬁlamps around thet gritnrg]eé) trel. For example, the
housing may befR¥H %{)ﬂﬁ’b&fr&gfrr%%eé. RISt R P ERS SL SR BEARHE AN E Sel including the - 6

- rear flange is estcapdemnthibdousngg. itseiheSbiemapdilmemorehdssousitigrisisciarferentially
surroundsgthe b%%%fkﬁ&éH@H@/&ﬁiﬁﬁdJ‘%’}%di@BQr@@ig%Sg%EE@F%‘éB{ﬁ el isdhesytinge barrel and

flange. In preferred embodiments the syringe housing extends over the entire 5length of the barrel.
This may further@HRREE HEREAIG PN RYTRATP R ISR RS oL SR edy BtAESHHBe body. In
some sets of emhedisnents:the fracdcincomifredsnrsiathentagasraier tze.frohksheyfdeher cone of the

i d th the housi ' dle of th
syringe and the Y 005 ioH S SHSOUS AN NG 1RBLLAUBGLAIATR gl e nedle of the

syringe extends beyon ntend C sing. 101t will be appreciated that the rear
flange of the bar84a&Yy elesasPs SiBFH 16 BrOVEaT BN SRIVErREFIPBIIIRE HOFEAY relative to the barrel in

the forwapgl direction. By gxteadingsuskthesealdanogethedsmisirevinay pratideterepyeaiowing axial
forces applied e.fg. via the gun'éger, tq Q'Sttr smitted tg thelbarrelabr?dex{r W%éﬂ%hoa%%ié' tﬁgch that they
bypass the rear ﬁ%se’ﬂ%y o?’rji réser{gb eMBodinens of the 15inven ion, e sgfﬁnge ousing extends
over the end of tirngear Trin ifesheteentuiiierdatfigeweaniavieysbebenievef thetslivgertt®he rear end

of the housing Mgy he AHBNEE BRI U BaReRjBcitIeJeRtdIangeilBR ApusHLBgMeamprise a

rear flange for this purpose. In some embodiments the interior of the syringe hovsing
comprises mearlS® R8T 1584AD 1P SAP AL LP Y BAAEURIIGR SRIPENY A4 may comprise

a 15 operated device. In preferred embodiments the housing is arranged such that no
axial forces are applied to the rear flange when the plunger is driven into the barrel
in use. Preferably the housing is configured such that when the plunger is driven
into the barrel in use, no axial force is transmitted to the barrel of the syringe
through the rear flange.

20 There is also disclosed an automatic injection device comprising a syringe,
the syringe comprising a needle, a plunger, and a barrel having a rear flange;
wherein the syringe is received in a housing configured such that when the plunger
is driven into the barre! in use, no axial force is transmitted to the barrel of the
syringe through the rear flange.

25 Preferably therefore the barrel and the rear flange are immobilised in the
syringe housing such that they can be moved within the device by a force applied to
the housing, and preferably the syringe housing clamps on to the syringe barrel.

in accordance with the invention in any of its aspects and embodiments, the
housing may be any suitable arrangement which may immobilise the body of the

30 syringe, such that the body will move as a unit with the housing, and in preferred
embodiments clamps around the syringe barrel. For example, the housing may be

in the form of a frame. However, in preferred embodiments the barrel including the



groove or any other suitable formation. In some preferred embodiments the syringe housing does
not directly contact the rear, i.e. plunger-facing, surface of the rear flange. This may improve isolation
of the flange from forces applied to the plunger. In some sets of 25embodiments the rear end of the
syringe housing extends behind the rear surface of the rear flange, and is axially spaced therefrom.
For example, an air gap may be located between the_fiange and the end of the housing. The part
of the plunger which is not disposed in the barrel extends beyond the rear end of the syringe housing.
The syringe housing should be arranged such 30 that it does not interfere with operation of the
plunger in use. Ireenfloodimeatsaged Hyrihgdodtisihgloiiessesmordinidlly. HesbadIne rear end of the

barrel a sufficient;distaaeeniRiResure thes ARG Oveitam AR BaRb8nge, and Jrogigysinge housing
may be formed of any suitable material or materials. Trﬁj?“s ringe housing should be a rigid to allow

forces to be distREIE\FifhA %8 BE53GDHT B AR preferred embodiments the syringe
housing is a plastic - 7ir potising! Embes@mpte thecsirngsingpusag Eatrtser/ef thgpehymeeric material,

e.g. polyeghylene, The Hatsing mayhg SFHRAMEA UG the MRRBPHRERRIFTROdISGNIR the

interior of the syringe houslnﬁg comprises nmeans for gripping the bairrel of the syringe. In these
embodiments, tHe'sgRAgeSHdBNFEHIRIRERAY ARMERF ShembaimARE R bmiFR%ENs. The
gripping means pigfiesabhydireeiiecontaats thensytingedrasrebis enthodimerisithetigrippingnmeans

may comprise copipressible material. o, Aanged hetweep e ayier siell aie sypiaoe housing and

0 .
the barrel. The compress ial may be a réesilientty compressible material, such as synthetic

rubber. This map¥lingrextandsdoepmnd Hikfomignthokihe sydrggihgesivedy, damping the effect of any
forces pregent in the sykingecRousinGiABd RwRigine-drmage & therringeasehduriigoand after

assembly as a result of contact between the rigid syringe housing and the parrel. Any.
arrangement may/ B %ﬁ%@ﬁ‘it%fﬁ%ﬁ%&'&ﬁﬁﬁ%@v‘z‘aﬁ?@%}ﬁ% ‘%?E ePQﬁ%%Pﬁ%#boé" in use.
Any combinatiorByfakieratirangenértsae derigedibe lowvsiboragberoddd aThetgd@ipwigonasiahs may
tehxgegnr?pzixniz"% gggéeé&L{BHIEES%%?%'%%WﬁSQJ'&@ 5y HRASNRLS RaRN e Bagplidnrmbodiments,
housing such that they bypass the rear flange. In some sets of embodiments of the
15 invention, the syringe housing extends over the end of the rear flange, between the
rear flange and the free end of the plunger. The rear end of the housing may be
arranged to hook over i.e. behind the rear flange. The housing may comprise a
rear flange for this purpose.
in some embodiments the interior of the syringe housing comprises means
20 for locating the rear flange of the barrel. For example, such means may comprise a
groove or any other suitable formation.
in some preferred embodiments the syringe housing does not directly
contact the rear, i.e. plunger-facing, surface of the rear flange. This may improve
isolation of the flange from forces applied to the plunger. In some sets of
25 embodiments the rear end of the syringe housing extends behind the rear surface
of the rear flange, and is axially spaced therefrom. For example, an air gap may be
located between the flange and the end of the housing.
The part of the plunger which is not disposed in the barrel extends beyond
the rear end of the syringe housing. The syringe housing should be arranged such
30 that it does not interfere with operation of the plunger in use. In embodiments, the
syringe housing only extends axially beyond the rear end of the barrel a sufficient
distance to secure the housing over the rear flange.
The syringe housing may be formed of any suitable material or materials.
The syringe housing should be a rigid to allow forces to be distributed within the
35 body of the housing. In preferred embodiments the syringe housing is a plastic



is arranged to clamp around the barrel. The gripping means may provide a continuous lining for the
outer shell of the syringe housing, or may be provided in one or more discrete regions. The gripping
means may comprise one or more 20compressible members, which may be in the form of rings, or
elongate members. In some sets of embodiments the gripping means comprises at least one ring
of compressible material extending around the syringe,barrel between the outer shell of the syringe
housing and the barrel. It will be appreciated that more than one such ring may be provided, and rings
may be provided at intervals along the 25length of the barrel. The rings may fully or partially surround
the barrel, and ntaysfog.ekKangianbie Ghinlgsudimgomeg eerfbodatients miiyheimveator| tkeysyringe

housing comprisggl@e{m%rqé_cqwgg_&gihbe&%gg%-gb%ﬁ regingf each axial end for this purpose. In

some sets of embodiménts the interior surface of tl'lme outer shell of the 30syringe housing comprises
locating means for the §tppiifSHEMSMRIUREAD B SHINPE B SHIReR ROHRNRRMBLiFeRe
comprises one omERrefGrQaeRdahthispErpoBe: dpragaexenmpdas/ anbbdriacs] the shhegesurface

comprises.a ring shaped grogve in the region of each axial locating t rppi eans. In
some emsbsodimghn(%g?#g]ﬁp"|5qf'1r){98€r3n{?ggnasFigi{[])erg&)l{(/ﬁe et %%tévkegeﬁrﬁ%a%?%%éﬁ%ﬁeﬁ% axialhﬁejfgﬂtég (ﬁﬂged?)arrel and the
syringe housing.Medrefraierbinbianthertsigasing sBinashaitls premdedinentets GidrBat surface
of the rear flanger@bieRay @rpistheommiveahiousingidn dheserengeadiipatn e glRpiRgEMeans is
preferably in the form of a ring, e.qg. an O-ring. Thi? nﬁé daméi_len t Ee eff Ct%f anéy forces exerted on the
rear end of the 59*?.“# SIS ,uﬁg%ém%th‘?eb%@%ro (CEERIRTR ﬁ]g‘f iR c!f@/%transmitted from
the housing to thesidantiamgepressibia aeterdarscswathsanipeficiebispe dtsomembutiencedeasf the
invention; e sYRGRIeHSAPEC AR, E MRy MaNAMIR RARICKpIea o iz plynger within

the syringe barrel. The viewing window may enablé the user to view the position of thef{JIunger before

and after actuatifi® ¥ IN9HBRENF ARG RN diRgAa a6 edher Wik RREELANHEE BRAGIR has been
fully dispensed hysteoking=atdhesptisifioontddhiegplurgendrilie bainegk aodéorghedthebatref. liquid visible

cufficient to enable ievaly S e ChDLL T o e M e e U P Syigeenee
dispensing of a d&seANaidlaagg ifsuspstNIgakitios Bbglﬁ&ﬁfiwdﬁéﬁféd’%?%ibaigbﬁﬁyng of the
dose of ligglid. TheayiswingavintewRspfesahbapxiaadeasialy.exer dhe/bibiriendsdraigtance of travel
of at least the frqbnét\.%ggnoghg]gy%!'lajgnegﬁcgusing énd the barrel. In embodiments, the gripping means
is arranged to clamp around the barrel. The gripping means may provide a
continuous lining for the outer shell of the syringe housing, or may be provided in
one or more discrete regions. The gripping means may comprise one or more
20 compressible members, which may be in the form of rings, or elongate members.
In some sets of embodiments the gripping means comprises at least one
ring of compressibie material extending around the syringe barrel between the outer
shell of the syringe housing and the barrel. It will be appreciated that more than
one such ring may be provided, and rings may be provided at intervals along the
25 length of the barrel. The rings may fully or partially surround the barrel, and may,
for example, be O-rings. In some embodiments of the invention, the syringe
housing comprises a ring of compressible material in the region of each axial end
for this purpose.
In some sets of embodiments the inferior surface of the cuter shell of the
30 syringe housing comprises locating means for the gripping means. For example, in
some embodiments the inner surface comprises one or more grooves for this
purpose. in an exemplary embodiment the inner surface comprises a ring shaped
groove in the region of each axial end for locating the gripping means.
In some embodiments, gripping means is provided between at least one

35 axial end of the barrel and the syringe housing. In preferred embodiments gripping



In some embodiments a rear end of the syringe housing cooperates with the plunger to constrain the
plunger against rotation relative to the syringe barrel as it is 20driven into the syringe barrel in use.
Thus the syringe housing may be arranged to cooperate with the syringe plunger to maintain a
rotational alignment of the plunger relative to the barrel as the plunger is driven into the barrel in use.
This may help resist twisting of the plunger as it is driven into the barrel in use, which may be
particularly advantageous when the syringe is used in conjunction with certain drive 25mechanisms as
described below. In some embodiments the plunger comprises axially extending guide means which

cooperates with ez 8 gRdviesine{eaHite: MevMesNgat S biebnarngdethedsdrel &R @¥ample
this may be achi%vgg eslizn%arg)]ir‘ ir%)hslot arr ngeme?t or similar. The axiallé e]xtentflin %ui?e may be in
the form of a slotdr track”30¥ emMbbdimen s?a'ﬁngrdgse o%?ﬁi@%ﬁ%ﬁ?ﬁané‘;t' “?eea[?%yt e ?/ ?ﬁ@e housing
through which thefgluingee axtemEsrtgopErstamwitanirepibagéetd Jdorstiancehesuadendbainst

rotation relative tR:the syiRER R9HRe RRRIRYJibRcRiS IR MBS ERBP TSRS 3hiFASE pRG&dRllY

extending guide which cooperates with the edﬁg} of the opening at the rear of the syringe housing

through wiich thEHIERSKREHEE S8R FR8VERTE: of the plunger into the barrel. The guide
means is preferably - 9ir ancaxialhyexiéndinypsibe dfyeedge efrtivedppartingf thayrveshap dd

appropriately to aghigye,ihisfeonexampleiihe o MR iz6-Bne ALmarsadially,wardly
directed formation% ew% lugs yﬂ?ic%gfcoopéjrate ,Withglfﬂgkgﬁllge means (&tﬁe gﬁ%{lger.J@ actordance with
the present invertiSHANE Y o196 kSR ctd BRdiISuinB IR IS 2y RIeRB eris ey hgavhigsing is free
from formations exiemshng fieglialiyquitversedyararits walistidhis mayenadlerihe myrgemad syringe
housing tg.move freely in the axial direction durin tuation, reducing frictional forces resisting motion
of the syr?r??e hoﬂ%?ﬁ%gmuegg. tats doéeﬁg%ﬁﬂﬁgggaﬁ%%%i@gyn%y %résg? éﬁ;t;osorl(iipéloﬁg o?m, and may be
assembled 10witPogitosyeiiihe Mraagrduitad kerrrinaegd/antse meamizddinihvisideisfhadgereiusing
comprises first aﬁ@né%@ﬂﬁg&@%ﬂﬁﬂ@&@tﬁ&%ﬁ%@@ﬁgiﬁﬂg\éhabﬁ%'wﬁwé%ﬁ&‘é% theifigising. In
this manner, the syﬁn%e lgusm ma clamP arc:éjnd the s¥rlnge fagrel as It is closed around the barrel.
In these embodiRSHETh %ﬂ‘ﬂ%eev WP e RYNAS ST RES PIRR IR RS RO elRion of the
housing, and theethatad ction tordsgeticng clbsetb seat hidube syt g mbstJetty it g gositelative to the
nousing. The TrsLANLRECARG SRAKIMAS METRIA0N OMACRE IRANG NN AaRAURR oPposed
longitudinal edges. The first and second sections may be discrete piecés which are joined to
exiends axially over the full intended distance of travel of at least the front end of
the plunger.
In some embodiments a rear end of the syringe housing cooperates with the
plunger to constrain the plunger against rotation relative to the syringe barrei as it is
20 driven into the syringe barrel in use. Thus the syringe housing may be arranged to
coaperate with the syringe plunger to maintain a rotational alignment of the plunger
relative to the barrel as the plunger is driven into the barrel in use. This may heip
resist twisting of the plunger as it is driven into the barrel in use, which may be
particularly advantageous when the syringe is used in conjunction with certain drive
25 mechanisms as described below. In some embodiments the plunger comprises
axially extending guide means which cooperates with the syringe housing to guide
movement of the plunger into the barrel. For example this may be achieved using a
pin in slot arrangement or simitar. The axially extending guide may be in the form
of a slot or frack,
30 in embodiments an edge of the opening at the rear of the syringe housing
through which the plunger extends cooperates with the plunger to constrain the
plunger against rotation relative to the syringe barrel. In embodiments the plunger
comprises at least one axially extending guide which cooperates with the edge of
the opening at the rear of the syringe housing through which the plunger extends

35 for guiding movement of the plunger into the barrel. The guide means is preferably



20one another. In these embodiments the first and second sections may be arranged to clip together,
and may comprise suitable interlocking formations for this purpose. In other embodiments, the syringe
housing is a single piece housing. In these embodiments, the first and second sections may be
connected to one another via a hinge, preferably a living hinge, along one set of the opposed
longitudinal edges. 25This may enable the sections to be formed as a single piece with the hinge using
an injection moulding technique. The (other) set of opposed edges may be joined together in any
suitable manner, for example by a resilient fit or clip arrangement as described in relation to

embodiments in aphiglaitihe fisiang S6COoTIESRDOBIRER HISCHGLeM SR GO p3RI R RITRRIIgRES In which
the syringe housin riseé first and second sections, the.sections are gfgg%gﬁ‘bl.x m%?hing
ne

.CO
soctions. and maSt AN B LRIe T SadeBEY COTRTISE oI & o IR hich

first and second dorgiegdiprangtiorteadinyssertishsotpsctpwiihgagusioseecarouribatrisgange, it is
preferred that any grippingdaeaBsce i ﬁétgm@gﬁmimn%gﬁwqgeggﬁg@g dixgction to facilitate

clamping to the syringe barrel. In these embodiments in which the syringe housing comprises first
and secortl secEROURSTAST RIS EORBRG REFBE EoRfBIRN REBRISRAER T MSaround or
over the rear flamgﬁaanirbwammsfrain i_lthevedibatiﬁi_hial meEyvemablet _tbéthyaripgmgm qgs'idgsdr@bem@bove._

In some sets of emPOAIMERIS 16 SYXRAG- AU MDCABRISG SERY fLYch f5Rves the syringe

barrel and a rear end cover which cooperates with the sleeve to retain the syringe in the housing.
10There is also Er§iSHRe dakcaRbiaf¥ RSB IR & mprising a syringe, the syringe comprising a
needle, a plunger, and aHeasyehbaviogstngaaaf angd avhelsiblbedbarrehanthinseressdiamge are

|mmob|I|§%d in & syri esthsmig %HC%E%@%SQ& be moved within the device by a force applied to

the syringé housing, whe eirthe Sy mgeahousmg comprises a sleeve which receives the syringe barrel
15and a rear end covel Wt opreitestiithaersiee Ve tsirstanmpiseyfirgjend greerfising. It

will be appreciatgskihkthpishringeibais it Mamsnehdl /rerwlithedaraliag the sysinge to
imm_obilise it. As in the earlier aspects and embodiments oljglhﬁ inventiog, Eggferl %I%/ i{ge I%ousing_ is
configured such BEAL KPS TR GEH S RN ERTHG R B AR PSR DAL A8 v PR ansrmited o
the barrel of the syrimgeghe barrel. In these embodiments, the syringe may be located in position

15 relative fo one section of the housing, and the cther section or sections closed
around the syringe to secure it in place relative fo the housing. The first and
second sections are preferably connected to one another along their opposed
longitudinal edges.

The first and second sections may be discrete pieces which are joined to

20 one another. In these embodiments the first and second sections may be arranged
to clip together, and may comprise suitable interlocking formations for this purpose.
in other embodiments, the syringe housing is a single piece housing. in these
embodiments, the first and second sections may be connected to one ancther via a
hinge, preferably a living hinge, along one set of the opposed longitudinal edges.

25 This may enable the sections to be formed as a single piece with the hinge using an
injection moulding technique. The (other) set of opposed edges may be joined
together in any suitable manner, for example by a resilient fit or ¢clip arrangement as
described in relation to embodiments in which the first and second sections are
discrete sections.

30 in embodiments in which the syringe housing comprises first and second
sections, the seclions are preferably matching sections, and most preferably the
housing comprises matching halves.

in embodiments in which first and second longitudinally extending sections

of the housing are closed around the syringe, it is preferred that any gripping means



through the rear flange. In these further aspects and embodiments of the invention in which the
syringe housing comprises a sleeve and a rear end cover, the sleeve and the rear end cover are
separately formed pieces. In these embodiments, the sleeve is 25preferably a single piece sleeve. The
syringe may then be dropped into the sleeve from the rear end, and the rear end cover located in
place to retain the syringe within the housing. This may, facilitate assembly, allowing the front portion of
the device to be assembled before the syringe is inserted. It will be appreciated that the rear end cover
comprises an opening through which the syringe plunger 30extends. Preferably the rear end cover is a
rear end plate. Exererr2nehedvethsenduntieoavi teaidireodpeiitare alantiegendhef dhengleeve
provided that it talr g‘st retains the syringe within the syringe housing once the device is assembled. In
embodiments, the rear end cover is located over the rear flange of the syringe to retain the syringe in

the housing. Thus, the feliesAEEERSIMeBE At sEHRIHE BeR FUFHIECTRR Re% TERREGVer will then be

located betweensthgreakfnsge daddbedaanfine endisidheapluagenfabieieraydiwdgan end cover is
located at Jeast partially within the reag end of tla%rs eev j

Y rear flange. an | ons%‘a'sn thlnre[n}%%di%%r\l,%snjlg V’é/g%b nethe syringe
housing cBmpris&S'y’ IREOECLAFd TR BUEP (O TEAIENE BAS Sledve preterably comprises

means for locatipynberraardesttibedeidver example, such means may comprise a groove or similar, in

the 10same manner aSuﬁ;i%Hé%iafr&lﬁ@@m%ﬁ%ﬁegghﬁg@%ﬂgn enal thshrinoe sibedear end of

the sleeve may comprise resilient means e.g. tabs which deflect to allow the rear end cover to be
inserted into theYB&P SREPHEH e IBW ISR GTE R R AR RV PN Y RARARE €S VIR ace when
the device is asstwalbicr. rétnsiee ggrimay icdegdiiesigypping means or any of the other features

15descrihed above to afloy | .g%gg%&ﬁg{%ﬁﬁ 5\5%&1&%3%@98&%%%&{ 'rggsny}gﬁés IS

provided, it preferably extends at least | ongitudinal direction. In embodiments in which gripping
means are provit\EcE RIS FHRR i§1g :aeerls. FePbtesdie @ Mbmbaied HAYRY ANGR N60EMy when

dropped in throughdtemapspansl ahdhasieayBaZgdmembadipirets inadyehgtheswingedenusing
comprises a sleeve and a rear end cqver, the rear end cover may cooperate with t lunger to
constrain the pll,?lblate gégﬁ%%?o%%\éen r%ﬁ%t‘f\‘/g" Fo%%\gcgy%af%%?re pjl%%(ggo 2y %?%ér?jdg (L:%{/  may act to
rotationally alignithersiprihge plinogdousiageotopiiredarsideys inbigiuageives direyings Bee®arrel in use.

15 and a rear end cover which cooperates with the sleeve to retain the syringe in the
housing.

It will be appreciated that the syringe housing may snugly fit around the
barrel of the syringe to immobiiise it. As in the earlier aspects and embodiments of
the invention, preferably the housing is configured such that when the plunger is

20 driven into the barrel in use, no axial force is fransmitted to the barrel of the syringe
through the rear flange.

in these further aspects and embodiments of the invention in which the
syringe housing comprises a sleeve and a rear end cover, the sleeve and the rear
end cover are separately formed pieces. In these embodiments, the sleeve is

25 preferably a single piece sleeve. The syringe may then be dropped into the sleeve
from the rear end, and the rear end cover located in place to retain the syringe
within the housing. This may facilitate assembly, allowing the front portion of the
device to be assembled before the syringe is inserted. It will be appreciated that
the rear end cover comprises an opening through which the syringe plunger

30 extends. Preferably the rear end cover is a rear end plate. The rear end cover
need not cover the entire open area at the end of the sleeve provided that it at least

retains the syringe within the syringe housing once the device is assembied. In



25As discussed above, in these embodiments, the rear end cover of the syringe housing defines the
opening through which the plunger extends. Thus, in embodiments the rear end cover is a rear end
plate located over the rear flange of the syringe, and defining an opening through which the plunger
extends. In these embodiments an edge of the opening may cooperate with the plunger to constrain
30the plunger against rotation relative to the syringe_bﬁrr_el as the plunger is driven into the barrel. This
may be achieved in any of the manners discussed more generally above in relation to the syringe
housing. In some embodiments therefore the plunger comprises axially extending guide means which

cooperate with agradgéiraéie pRernCeIRitbeend Patsto@uidesneremnpgeathe pjrgendnto the
barrel. In 35emb%%ﬁ?ﬁﬂ Sa”}%gé"ﬁ‘?h@ ans comprizes,anaially %é%ee{g?s”?gcg%c %Fff!gtfg}h's 12~
may cooperate with the e 68 the opening  any suitable' manner. For examplé; the edge may
comprise one or'afréarggialmieardiydorrerediichernbsneoaisd hevssertie wahfdrog#aé means of
the plunger. Pretgeahly: thecesith ¢RY8s j[sdiganged such that it may be fitted over the rear 5end of the

I the pl led with the barrel. In these embodiments th ing i
th roar efd cover shol P AEDLL B0 eI SRR YERAS DAL LV B PR Bter he

plunger, e.g. thegblinegeeaear flange, when suitably aligned therewith. It will be appreciated that in

order for the end coverjip.cooperaleWit iR ARIMARL AR SIRsRiDSH g ipin.e0badiments above to

maintain rotational alignment of the plunger and/or enable the end cover to be fitted over the end of
the plunger, it mEJhEPHRe AR A5 6 15e BRI PRIFGE!Y GPRREBR IR e rsHing tBecooperate
with the end coverarldrel syniageF prexaahs vebishrisatubjeeiecoiopegutatpopapprevalgdoestnet include

the plunggy. andys fp SeidpIn ApRIcaUaNs Latls AUNCEEANIER Ackoio & ton I e syringe barrel

may be inserted Into the syringe barrel subsequent to production of the a prove(ei T rréqﬁgbk without the

need to obtain rdASTRAANT 11§ 1a1epre-pryiCAap ise BeiisitdnRrh® et kmybicalslsatieubsequent

addition of a pluage P&y bedssiRies Mithst Ry whichneay betrepiresd With-aasilagr plunger
prior to use of the syringe. This meﬁ% aug)w 20the use of customized Iun%ers, f E?ample which
IHIS qé e IS eq.

] IR 528 DcPIRER YFgiie devite Is assem

cooperate with the aCtVation mec
The sieeve may comprise gripping means or any of the other features

15 described above to allow it to snugly engage around the syringe barrel. If gripping
means is provided, it preferably extends at least in the longitudinal direction. In
embodiments in which gripping means are provided, the syringe may need to be
pressed home into the syringe housing when dropped in through the open end of
the sleeve.

20 In embodiments in which the syringe housing comprises a sleeve and a rear
end cover, the rear end cover may cooperate with the plunger to constrain the
plunger against rotation relative to the syringe barrel. Thus, the rear end cover may
act to rotationally align the syringe plunger relative to the barrel as the plungeris
driven into the barrel in use.

25 As discussed above, in these embodiments, the rear end cover of the
syringe housing defines the opening through which the plunger extends. Thus, in
embodiments the rear end cover is a rear end plate located over the rear flange of
the syringe, and defining an opening through which the piunger extends. In these
embodiments an edge of the opening may cooperate with the plunger to constrain

30 the plunger against rotation relative to the syringe barrel as the plunger is driven
into the barrel. This may be achieved in any of the manners discussed more
generally above in relation to the syringe housing. In some embodiments therefore
the plunger comprises axially extending guide means which cooperate with an edge
of the opening in the end plate to guide movement of the plunger into the barrel, In

35 embodiments the guide means comprises an axially extending track or slof. This



In any of its aspects or embodiments, it will be appreciated that the syringe housing forms part of an
injection device for automatically delivering an injection. In embodiments of the invention, the syringe
housing does not form part of the exterior 250f the device. The syringe housing is disposed within an
outer housing of the syringe. The syringe housing is movable relative to the outer housing to advance
or retract the syringe in use. The outer housing may bg defined by one or more components. There
may be one or more intermediate components disposed between the outer housing of the device and
the syringe housing. In embodiments, 30the syringe housing is not exposed at any stage during
activation of the glayiggeJdiais WingBdeugings taysempiFeAealiues ko maakie iFer brdmfgeconnected
with, and interacﬁqwitaqother arts of the mechanismé)ff}he in&eg}io detvig? durip dia}%?nsing of the
liquid. Fnes Efb&ain é'ﬁtesotﬁ%%@Wﬁéeerﬁoﬁs}’n'a%éy%oﬁweﬁr%e TS 8 e STt 35extending
axially from the smperadeol/ihdoagite MEsesHttheayunesperate with an - 13 - overlying part of the
mechanism of the deviegdp 43 agdEssiBes helown i same amabedimentsihe Yot axiends at least 50

%, or at least 75% alaong the length of the housing‘%‘rom the rear end. In embodim?nts in which the

syringe hoUsing ¥8hiae S lHPSEE AT LS RIVOGEiDRS estrPsariiP it BiR fREE 'sUBHE Hot. 51n
some sets of emummgtsth&afmeh_e@mﬂ't@eesy&nge:dnwséhgjﬂ teupled ddadifront housing for
protecting the negie, FAk oL oS R s o BRIy A separaleropanenL ataehar dgdhe syringe

housing. The front hdusing may protect the needle and guard against accidental needl€ stick injuries.
The front housin§# tRaEpaM GNtARIGaN AR HRIMIERded to be located against the skin of 10the

user in use. The needletigindyanneared @iercastdeladv théocihedsost encbepéradrant iausing in use

to deliver, an injection. It is esir%blg.thatrghe us ro(lioeS not see the needle wj(t the needle oply being
un&er a& ascribed in.ce a%n[em 0 1ment%a ove 1o main %lf‘f roaton:ﬁ a &nm L
advancedand ret}ra ed during operation of the device when 1t is pressed against the skin. This is also

desirable for hydgiéte rurerrsaridm ensblsdifecend nwvkidingaffitedveutisgnsrefdrgtipisesiringe

housing is axially,gioyable.EalativadQdbe i singdrosrxampidi iR S dagadiowsing may be
arranged to slide relatively into and out of the:r ront housué?.“Pre qrag%the%?gln e riousmg is not
movable circumfSIRRFANS %E‘I\éﬁ% SO POt RGP an IR RA A With SHRIG R on, as the syringe

hous?ng is_not rn@gailzlm_mm:t'me\tei ttftmﬁ_(myﬁrcgejermhwefuegmrohmbtsysi'rfg@rtelusami'r@ia‘ﬁve to the front
housing wi thenesylhin, A dReiesensinasBRYPREN Sfihe:phgeiaAl fiadag fenpRousing. In this

manner, advancing andretracting of the needle relative to the front ousmgkm:;% be achieved by
wi

advancing or retPBaAg BRE Y FHRFEHERRPraftrion et AR PRISRIg PaC

to obtain reapproval. Thus, the pre-pack may be supplied without a piunger,

out the need

allowing subsequent addition of a plunger, or may be supplied with a piunger which
may be replaced with another plunger prior to use of the syringe. This may allow

20 the use of customized plungers, for example which cooperate with the activation
mechanism as described herein.

in any of its aspects or embodiments, it will be appreciated that the syringe
housing forms part of an injection device for automatically delivering an injection. In
embodiments of the invention, the syringe housing does not form part of the exierior

25 of the device. The syringe housing is disposed within an outer housing of the
syringe. The syringe housing is movable relative fo the outer housing to advance or
retract the syringe in use. The outer housing may be defined by one or more
components. There may be one or more intermediate components disposed
between the outer housing of the device and the syringe housing. In embodiments,

30 the syringe housing is not exposed at any stage during activation of the device.

The syringe housing may comprise features to enable it o be
interconnected with, and interact with other parts of the mechanism of the injection
device during dispensing of the liquid.

In some embodiments the syringe housing may comprise at least one slot

35 extending axially from the rear end of the housing. The slot may cooperate with an



25In embodiments, the syringe housing is axially movable relative to the front housing between a first
retracted position and a second extended position corresponding to concealed and exposed positions
of the needle. Preferably the first and second positions are predetermined positions. This may provide
more reliable operation of the device, and reduce the risk of accidental contact with the 30needle. The
first and second positions may be chosen as desireduf? a given device to result in the needle
extending an appropriate distance from the front housing for insertion into a person in use, while being
retracted from the end of the front housing an appropriate distance at other times. The distances may

Ibe sglectbed Jakiﬂﬂ@ﬂm ¥ qﬁml Bt ﬂaéﬁﬂléﬁ:ﬁﬂmhrﬁ%ﬂd&% H@i&&ﬁﬂd@ﬂ@d@@é@@mﬁfufibaﬁﬁ%wl ' ,Lype of
iquid to be dispensed, relevant regulations, the distance thro - 14.- whic ne ight
accidontaly travél TGS HE I8 EHGTEHE B Bt L BARRAE (TeE e spaced
by around 3 mmifeosing &drothersiottde fropmbedisiegtevinerhichiieereyringedpesittbenMpiis¢ms been

found to be a suiiahlg-Aisiance (R.Mest leaisialicndegardingryridanss Streedle stick injuries. SWhen

the needle is to be used for a subcutaneous injection, it may be advanced to extend 6 mm beyond the

front end & the font houdi TGRS RhABRSAIMEARULETSF Bl R dLe ¥ REEdIRYIAY Bxtend 9 mm
beyond the frontcengled thefirant housmgfof pusisititigehe nasels, thbddtahtxalsthgtanoeftrandled by the

dle will be 9 ' ' ing
needle will be @%@%gﬁ@ﬁ%ﬁ@ﬁ?&%&%@% {Hgéﬁfm%%%%ﬁgéggﬁﬁm%%ﬂw ) a

10corresponding axia e between its retracted’and extend elative to the front

housing. In RRiBedRRd1Rdihansierathedrint! Sraitatin RSAME StEUBIHESS chipiedto a front

housing for protegiingnthe teede dieHsaieusinehbeinginiendsddoobatteratecthagainskiherskin of a
user in uge, wheyeln e syrindeousing,is axially 1omovaple slalive 9. he fion hqusing petween a
first retracted posnefon And a second extended position corresponding 1o conceale and exposed

positions of the feéNtToveiddde Hse likdhhvadofmesdls. slidk desicrnesthe el Wittsregiulations,

and avoid injury {adhgeisesdre alieMmRERGLQIECTNRMS:IRE AtRrAlS:iamythardeRaMuihisdp&iaiable that

_the needle, _and h pce dthe;: syrin e,th_ousm , arran(%ed to ¥et 1o th rer%acteiegfosmon automatically

in use. In this wel), I5eC BB A EeRERPORLBCBHIS Ui SR Lo IS HEED 55 RUAIGRS an

injection, and is leeated.in a retracted position relative to the front end of the front housing before and
after 15 In embodiments including a front housing, preferably the syringe housing is
axially movable relative to the front housing. For example, the syringe housing may
be arranged to slide relatively into and out of the front housing. Preferably the
syringe housing is not movable circumferentially relative to the front housing. In
accordance with the invention, as the syringe housing is not movable relative to the

20 syringe, movement of the syringe housing relative to the front housing will then
result in a corresponding movement of the syringe relative to the front housing. In
this manner, advancing and retracting of the needie relative to the front housing
may be achieved by advancing or retracting the syringe housing relative to the front
housing.

25 In embodiments, the syringe housing is axially movable relative fo the front
housing between a first retracted position and a second extended position
corresponding to conceaied and exposed positions of the needle. Preferably the
first and second positions are predetermined positions. This ray provide more
reliable operation of the device, and reduce the risk of accidental contact with the

30 needle. The first and second positions may be chosen as desired for a given
device fo result in the needle exiending an appropriate distance from the front
housing for insertion into a person in use, while being retracted from the end of the
front housing an appropriate distance at other times. The distances may be
selected taking into account factors such as e.g. the intended application of the

35 device, type of liquid to be dispensed, relevant regulations, the distance through



delivery of the injection. Preferably the syringe housing is biased toward the 25second retracted
position relative to the front housing. This may be achieved in any suitable manner. In some sets of
embodiments resilient means, such as a coil spring, is located between the front housing and the
syringe housing to bias the syringe housing toward the retracted position. The syringe housing may
comprise one or more axially extending bores for receiving the spring or springs. The front 30housing
may then comprise corresponding locating means for #ife front end or ends of the springs. Such
locating means may be provided by an end of the front housing, or suitable formations in the body of

the front housinguhich tHaee¥HRARINKUSIBASHANE SBMIES AV e MRAASHAMIAgthg-heousing as it
moves axially relative to the fr%nt _ousg)]

. Such gujde meaps may be of any 35suitaple construction,
and may compris?é(%rgB%e?rét?ﬁ% AP d%éefort}eee?g% ﬁsssé’ﬁoee&i%af%?ﬂg(?ori?ﬁ%H@Ttﬁ'@?ﬁ%Saqsﬁousing
comprises a track{ #gfroliteuengdinvhenxialiye ealracted p fotnnts Trimbandaehibhuoddpbrmtes with a

radially extending, fespiatirabie frak t@%%ﬁ%@éﬁ%@%m@% ReHEge liemAgkgents the
radially extendlnﬁ formation is IOF.OVIdG‘d on a resilient leg. 5Means may be provided to limit the degree

of relative axial BRN5ed ISP Bairsh & FUREABEMG DiRFiice JyMRyPRAYAREerHR may
avoid the front hetting &nthsyenge! hiox ging bacdahing fdetaceshd vnasnevanetber. For example, such

imiing means Mg SATIBISE FARRErEng flanget s lange AT BB PrAVCRIARIE ArEangement

In embodiments comprising guide means gui the movement of the syringe housing relative
to the front housfiitthevugiiide TS eseceppridbaiipiahexindingner tiyplapbydre neade
accordance with\garpe seigaf-ambodireemsitas iRiestn Jevies KamRYSathesYripgeausing is
arranged,to perform an autfomatic actuation cycle in.use comprising the steps of; advancing the needle
o the syrioe o Tt Bl SR B TN e BAITRISBY SESEHE B R IGH SelEined in the
barrel, and retradtifeetfiemiéediing.  The injection device may be arranged to perform such an

actuation cycle in any MagR AR RAYREAFE RIS H IR ARRTAIEINIARRUIRRGS WD @peanyentional

arrangement or in faccordan_ce ’yvith any of the further aspects and embodiments of 20the invention
a front housing for protecting the needle, the front housing being intended to be

described below:

located against the skin of a user in use, wherein the syringe housing is axially

15 movable relative to the front housing between a first retracted position and a
second extended position corresponding fo concealed and exposed positions of the
needle.

To reduce the likelihood of needle stick incidents, to comply with

reguiations, and avoid injury to the user in atiempting to remove the needle from the

20 body, it is preferable that the needle, and hence the syringe housing, is arranged to
return to the retracted position automatically in use. In this way, the needle may be
exposed only during actuation of the device to deliver an injection, and is located in
a retracted position relative to the front end of the front housing before and after
delivery of the injection. Preferably the syringe housing is biased toward the

25 second retracted position relative to the front housing. This may be achieved in any
suitable manner. In some sets of embodiments resilient means, such as a coil
spring, is located between the front housing and the syringe housing to bias the
syringe housing toward the refracted position. The syringe housing may comprise
one or more axially extending bores for receiving the spring or springs. The front

30 housing may then comprise corresponding locating means for the front end or ends
of the springs. Such locating means may be provided by an end of the front
housing, or suitable formations in the body of the front housing.

The syringe housing may comprise guide means for guiding the housing as

it moves axially relative to the front housing. Such guide means may be of any

35 suitable construction, and may comprise cooperating a pin and slot efc, In some



According to an aspect of the present invention, there is provided an automatic injection device;
comprising: a syringe having a needle, a barrel and a plunger; 25and driving means for driving the
plunger into the barrel; wherein the injection device is arranged to perform an automatic actuation
cycle in use comprising the stages of advancing the needle of the syringe for insertion, driving the
plunger into the barrel for dispensing a liquid containgq in the barrel, and retracting the needle;
30wherein the device is arranged such that during operation of the device, a driving force is
transmitted from the driving means to the plunger during the dispensing stage, and such that a driving

force is not transghiftediteeing, Phengendunagding reiractier stageie ylewrekiantion akihg needle;
wherein the automatic iréilec%tion geyic cocr{n\%‘is s a drive cou Hnﬁg BS.aCIilran emfnt etween sgid
driving means aﬁﬁaé‘g%rsgy/rlrnogm ;E S BT WHereit 5§ B?f\?éeéo%‘f‘}n graarj? ng e 'tﬂgoﬁ{r?r?s‘éjg drive
coupling part selttifvelyt trapsintittinguisteribetesirisgsittiogsfoged frembtidindivingemediadito the plunger

depending upon he reialesalpRsition el e cqrpliagiratisyherein the device is arranged such that,
dependings:pon a configuration 5 of the drive coupling arrangement, the syringe is driven forward

)|
during theheedle advalceiieMADGLINAREBIIMELPdaaiRahR R e IR MRIRRENe dispensing
stage for dispensingjlablig)bisheentainetiant heubaend the aydnybérsinisgtr dmsitionbetoiddénesaid needle

advancement ang JepaIIRELRYGT BRI R SR Sl RA LA eypoUpling

arrangement. In 10particulat, the device pre y comprises a s _rlnge ousing in accordance with
any of the embo@%ﬁ@?ﬂ@p%%b@%é@@ﬁﬁ%m%rﬁ?%%ﬁém%%@ \angge BArreRmMaYtherefore be

understood to apptyequalisrip sheaskingerdersing, withibydishntndbesadrgieuied eabedinents, the
syringe bagrel is ImmoBilSe g KaleR DR IR ASDANGS LREWR8he front housing, the guide
means may comprise limiting means for this purpose.

in accordance with some sets of embodiments, the injection device
comprising the syringe housing is arranged o perform an automatic actuation cycle
in use comprising the steps of; advancing the needle of the syringe for insertion,

15 driving the plunger into the barrel for dispensing a liquid contained in the barrel, and
retracting the needle.

The injection device may be arranged to perform such an actuation cycle in
any manner, and may be arranged {o operate in accordance with any conventional
arrangement or in accordance with any of the further aspects and embodiments of

20 the invention described below.

According to an aspect of the present invention, there is provided

an automatic injection device;

comprising: 7

a syringe having a needle, a barrel and a plunger;

25 and driving means for driving the plunger into the barrel;

wherein the injection device is arranged fo perform an automatic actuation
cycle in use comprising the stages of advancing the needle of the syringe for
insertion, driving the plunger into the barrel for dispensing a liquid contained in the
barrel, and retracting the needle;

30 wherein the device is arranged such that during operation of the device, a
driving force is transmitted from the driving means to the plunger during the
dispensing stage, and such that a driving force is not transmitted to the plunger
during the retraction stage to allow retraction of the needie;

wherein the automatic injection device comprises a drive coupling

35 arrangement between said driving means and said syringe;



15In accordance with the aspect of the invention set out above, a drive coupling arrangement is
arranged between the syringe and driving means, such that in use, a driving force is selectively
transmitted or not transmitted to the plunger depending upon the rotational position of a drive coupling
part of the drive coupling arrangement. The rotational position of the drive coupling part determines
whether 200r not the driving force is transmitted to the plunger. In this way, a driving force may be
transmitted to the plunger during the dispensing stage, but not during the needle retraction stage
depending upon the position of the drive coupling part. Additionally, in accordance with the invention,

the drive coupling arrangesrentdsi@aanrges.slied dhahgurratanintinboecsioasanergrpeant stage the
syringe is driven Z?fogwe}rito advance the needle WhiIF in the SL{Rsedg stage the
selectively &

r m]u‘ﬁn or not fransmitting torce from 'l\}%ntrgiasé) ent%ir{ﬁe
plunger is driven Into Fret. 'egpresgn mven%loﬁ; rﬁ’ayt us prowde Hore déhined heedle
advancing, disperisitggrateb eedtngtiopostiigestaiotie paties aféheafinsdngyrdid arrangement of an
intermediate drive couplipgLarkanaemmoRt iEhe HRg-ef ArinIMedialRicaURInOALEARgEMES: provides

greater ability to 30control how and when a driving force is applied to the plunger by confi%gring the
part or parts of t1f% BRES GBHALAPERGSRERAR a5 SEFREEIT THEULAE EAWES {9 NBedn:
invention may bexdsatémennjptagtiamavte planyediferdrtrstatodastbayrihdesnd tre ukspehthey drive

%@@Q&RL%%%%%QIFQF device to a specific syringe type, and

coupling arrangefy tfgygiggewsq@eﬁi
facilitates greater aCcommodationof differences in the type or size of syringe, or the relative position

50f the syringe in the déFé&RBFFFhaTAPHiRR FESHPRNGRIN RAREIERAURRGGASTE 3 hEItRANRYRS differing
manufacturers) aitde ig@faridringrelrraneass Bniadsapasic uarly ssselidnaayang:thalevice to
cooperate with a ra of standard regulatory appraved syringes without.requiring modification of the
aae reoatod ST DB oA e COTREReR S SUhGs R W ety it
other parts of thegevideecobodoherietheriautivitesfobed isfappiderarosstiappticd ook kaas!

improvement OV%EAWQIW%@@BQW%BQB Qﬁﬁ@@{%ﬁﬂ(%@%“éﬁ%@ H@U§ﬂ§]@ﬁﬁﬁﬂ%f&#,€s on
small radial tags hooking onto and unhgoking from the plunger whilst u i?er ensjon. 15The present
invention may alSb BYETERIETERS REBMELbS08 R4 FA R EME RS S E £'2410188, i
which considerabtenfectiderabfaizetharaisbe generated between the plunger and barrel of the syringe
and the hausing as it mpves, g0, e SeaBiBR ATINaLEsARhE NallR oL Gehgusing. and also

as a result of the axial movement of the tags over the end of the plunger or barrel out of
coupiing arrangement is arranged between the syringe and driving means, such

that in use, a driving force is selectively iransmitied or not transmitted to the plunger
depending upon the rotational position of a drive coupling part of the drive coupling
arrangement. The rotational position of the drive coupling part determines whether
20 or not the driving force is transmitted to the plunger. In this way, a driving force
may be transmitted io the plunger during the dispensing stage, but not during the
needle retraction stage depending upon the position of the drive coupling part.
Additionally, in accordance with the invention, the drive coupling arrangement is
arranged such that during an initial needle advancement stage the syringe is driven
25 forward o advance the needle, while in the subsequent dispensing stage the
plunger is driven inio the barrel. The present invention may thus provide more
defined needle advancing, dispensing and retraction siages, as the slages are
defined by the arrangement of an intermediate drive coupling arrangement.
The use of an intermediate coupling arrangement provides greater ability to
30 control how and when a driving force is applied to the plunger by configuring the
part or parts of the drive coupling arrangement appropriately. The device of the

35



20engagement therewith at certain points. By relying instead on the rotational position of a drive
coupling part arranged between the plunger and driving means to selectively transmit a driving force to
the plunger, the mechanism does not require the use of radially movable elements to transmit forces to
the plunger, and may avoid creating any additional frictional resistance opposing movement of the
25plunger or other parts of the syringe in use, allowin T?lureduction in the driving force necessary to
drive the plunger into the barrel to be achieved. The present invention may also avoid the problems
discussed above which may arise with arrangements such as those of GB 2410188 in which there is
some clearance hebyaeintbetiengagyng:naks primiorefieratinn obtheddevied ssaiofetbat they may need
10 be 30driven IN{0 ARSI Wb RRUAICC RIS Y S IRNRLARIB oAl Al AR diertia of the

. The de ere such't

stationary part, t8/Catse movement to commence ice st ore arrange at a driving
force is applied @egigngii figedeiiphiy & sersiedYHIeDHPEna st Bintgsed§®§ cycle and not during
another part or Pats R SRERREI NG PV € VRIENG s IaNgeaayaHEB, hathth a:RBEdE gtierce is
transmitteg or notf%rhansmitted. to the glungerhd ring the re§lpecti & 1§ﬁepartsdof,th%§%/cleésl,n a
dispensin cycle?i & ﬁ%%’é%%é{})sq%? i’rig%t\fﬁeicneﬁe‘&feag??heogg/ﬁ‘ CAfterdi e%ssiﬁ% 1?qU|d. In
embodiments of thiwviewediienthearddidusas) onfyorstreat dackithe thitaresmsplingpart has rotated to
a position which determines e the hMingifr e8VR OB leBsss HiRnpmited 19 sliages- By relying

upon the 5position of the drive coupling part to control when the driving force is no longer applied to
the plunger to pRAHHERHAREPENEERNNIRS AU FHTRS M BATARY HAE R AT o RIS Blecisely
define the start ofiive;aeeelgagiraction stage, avoiding the risk of prematurely retracting the needle

before diggensing has hegncorypleted, I&%g%etﬁ%m%b% TngEme By RRPIATedAR any
ed that It inc

manner, and may 10 comprisé one or more parts, provided t includes & part wherein a driving
force is selectively harfsyirteld @I PNISY e defibirafgrapsharripotatioAbrPRIGHIA b8 part, and
wherein the neegigisasvanceiokibaphingeleaibme Juth thethagrelifacBigpenstagiliteid depending

upon the state of the drjve coupling arran nt. In accordance with the invention, the drive coupling
part may be actéatht%%rﬁn&%i?ec?@%orp%%lreét]?y% %Syh %H‘ ?ﬁaéonﬁggﬁg.hﬁlosg%%oénm 5 ﬁtﬁ%%% described
below, whilst under tension.

15 The present invention may also overcome the problems associated with
arrangements such of GB 2410188, in which considerable frictional forces may be
generated between the plunger and barrel of the syringe and the housing as it
moves, due fo the scraping of the tags along the walls of the housing, and also as a
result of the axial movement of the fags over the end of the plunger or barrel out of

20 engagement therewith at certain points. By relying instead on the rotational
position of a drive coupling part arranged between the plunger and driving means to
selectively transmit a driving force to the plunger, the mechanism does not require
the use of radially movable elements to transmit forces to the plunger, and may
avoid creating any additional frictional resistance opposing movement of the

25 ptunger or other parts of the syringe in use, allowing a reduction in the driving force
necessary to drive the plunger into the barrel to be achieved. The present invention
may also avoid the problems discussed above which may arise with arrangements
such as those of GB 2410188 in which there is some clearance between the
engaging parts prior to operation of the device, such that they may need to be

30 driven info one another with considerable force to overcome the air gap, and the
inertia of the stationary part, to cause movement {o commence.

The device is therefore arranged such that a driving force is applied to the
plunger during a selected part or parts of the dispensing cycle and not during
another part or parts by arranging the drive coupling arrangement such that the

35 driving force is transmitted or not transmitted to the plunger during the respective



the driving means may act on the drive coupling part via an intermediate part of the drive coupling
arrangement. The drive coupling part preferably acts, directly or indirectly on the plunger. In some
embodiments the drive coupling part acts on the plunger via an intermediate part of the drive coupling
arrangement. In 20embodiments of the invention the drive coupling part rotates under the action of the
driving force. In embodiments the drive coupling part mpves axially as it rotates, preferably until it
reaches a rotational position such that the driving force’is no longer transmitted to the plunger. In
embodiments of the invention the drive coupling part may rotate under the action of the driving force

during the syringe:25atitanejar Stage Asskasing @ be, disp aosing Slagretract Therdddecoupding part

may be arranged to rotai;ﬁ throug{? 351% afr%gllf hyvqri}cgm ega{rrg]éﬂfso t\%)tg B@gednré%% f%rg% is‘3 4 }9 er

transmitted to th%YBP eg%r?fndlé’ {6dihen € angle1s’less than egrees, and” preferably less

than 180 degreesnIPrefeacitnpaténgriiessaunbagrad begretaied el ppersianlyhicedgienningegrees. In
embodiments the,angle dpandiesiedhe KansRef Faemade bIhssurss, wfemr@ﬁbasﬁedegrees. In
a
%O

preferred embodiments wherein the drive coupling arrangement comprises first and second part
Hescribed belowPHHER BF PR IFLE SAHRUEEAI PRRE R A HBHGR SRC B IPARY of the above
ranges. It will beampp?ed(_iiateel Mgeﬂfémwesit tuamﬂtfat'rendmécginthmbessefjthewentientpswdaﬁhds
otherwise, refer ig,iplaiopbaian s A Mebiains inootudieataxsil sdd: L6dRyie Thus the

rotation is about an axis parallel to thé direction in which the driving force acts’in use, In

embodiments thEHeRfieEeaishgedr aaitpdng drrdlerRefar AiRPRITEL s 8858 BRMPFHEitted to the
plunger, the barrel and phengitieaisuiRegtarranyenieeamnuqricdypilteresy irciractizgibe aedeiay In

embodi ts the needle may not retract until the driving force, ceases.t transmi e plunger
dependgh?upon_ct%né%?gt?&r?a rp%gir'tefo aa(r);fl\' tﬁ’g"d }%ég é%%tp |Ir%%%§ts %ﬁgﬁcﬁ{a‘%ﬁ?ﬁg&p@%ﬂégf tLEe drive
coupling part deiesrieeiyainsanEnviedianeenivingforreidiransantds totaieupgEliemef whether or

not the needle isygblauto el afetivmdhR salatlivasuabstOshatdhaudbsingiiercmis e lnnaar
transmitted enables needle re racg(é):P to ogceur. In eng)oqme%ts %uide neans are@ro ided to
influence the moVEHERE BT IR ITSRBERTRG HRRM BRfiihr) the GliasHR LIS AL 088 Fadially
outwardly of the drive clouptmgdsaxte SitoHguitienieanthedyvbewiing saitably ferractitemwbiodiments
the moveygent ofjiaepAst S AUARA By e diare AbaRINING SRk ibianng eRRAgEReRIs e device

comprises a guide cylinder which cooperates with _ i ) ,
the driving means may act on the drive coupling part via an intermediate part of the

drive coupling arrangement. The drive coupling part preferably acts, directly or
indirectly on the plunger. In some embodiments the drive coupling part acts on the
plunger via an intermediate part of the drive coupling arrangement. In

20 embodiments of the invention the drive coupling part rotates under the action of the
driving force. In embodiments the drive coupling part moves axially as it rotates,
preferably until it reaches a rotational position such that the driving force is no
longer transmitted to the plunger. In embodiments of the invention the drive
coupling part may rotate under the action of the driving force during the syringe

25 advancing stage and during the dispensing stage.

The drive coupling part may be arranged to rotate through any angle which
determines that the drive force is no longer transmitted to the plunger. In
embodiments the angle is less than 360 degrees, and preferably less than 180
degrees. Preferably the angle is at least 20 degrees, and preferably at least 40

30 degrees. In embodiments the angle may lie in the range of from 30 to 135 degrees,
or from 60 to 135 degrees. In preferred embodiments wherein the drive coupling
arrangement comprises first and second parts as described below, either of the first
and second parts may rotate through an angle in any of the above ranges.

It will be appreciated that references to rofation herein, unless the context

35 demands otherwise, refer to rotation about an axis parallel to the longitudinal axis of



the part for guiding the part. The guide cylinder may be located radially outwardly of the coupling part.
It will be appreciated that any guide arrangement may be used to result in appropriate movement of
the coupling part. The drive coupling part may be of any configuration. In embodiments the

20coupling part is at least part cylindrical. In some sets of embodiments, the drive coupling
arrangement comprises at least first and second par;s,gvhich are configurable such that a driving force
can be selectively transmitted or not transmitted between them in use depending upon the relative
rotational positions of the parts, 25wherein the first and second parts are arranged such that during
operation of the itlevieeica. dlivisgifenceasdnasn smitiedrbety earstieé thriteadicestoomdvgactstderring the
dispensing stag%!]‘ig{n%]ggllgwgcgs imi&g force to the plunger, and such that a driving force is not
transmitted between the first and second parts during the retraction stage to allow retraction of the
needle. 30In these embdEHRKEIEIRRES iR ELrfifn BARSS VIS F et LEPriVIBRISecond parts.
In some embodigeesEs ihedniaatendavict 6 PNRISE @ angnasani iy drsirpadavbiatvig directly

driven by the driving means, and a second part whijch ¢contacts the plunger, the first second parts
being arragrrl]ged Suen ﬁﬁgﬁgiﬁrﬁ%ﬁgr%?c@? sgﬁeeé{%/é@t?énnggr%ﬁﬁgﬁ %r{%r%o?%r%ar%m%?;éb%etween the
parts in use. - 2Gtratievdiidhelsodigcfosmedcanseatimbaticeinjetiion @ebiveldoaspisipRdesyringe having

a neel_d'e, a barr%beﬂcgr% g&%watwg,\%@sﬂewém@é%ﬁm sﬁr}tun%rgm_iga?l_twg%a?m@edrive
coupling arrangement between said driving means and said plunger;, 5 said. drive coupli
arrangement coHfb‘ﬁsﬁ?ﬁ%?‘%ﬁgﬁﬁg{eéwgéeéﬁ%éﬁgr\’/ﬁtn é)gji:%?egrﬁﬁ@ﬁr?b?@%%ﬁt?ﬁa@gg&iving force

can be selectivehxmngasaﬁﬁe@eﬂwaobﬂa@hﬁtt@ﬂgﬂﬁe@t&ﬂmﬂ@ﬁhs@hu§, _theheteﬁio_mmtcmst and
second payts arqaianaeg B AL AW IBARRAHIOR IR LAUCR.a I MadRIR s dpsmitted

between the first and second parts 10 during a first stage corresponding to a dispensing stage for
applying a driving force P IRROFITIRGES S SUBAthatPErNiARS Griadlienich (RATBRYRBE &R the first
and second partarildrngisisg heeq rerisabontstagecoagaspndingetd radietiactionastyos’ theallow

retraction of the needle; . avrythegsg: Eﬁﬁ dfér%t?aéh%@a&&?gg 8&}{;& s aﬂ;éea%qﬁg E#Ch that the driving

) |
force is 155elect?vrg§/ PgﬁsfprﬂtPed or not transmi tween the first and second parts
embodiments the movement of the part is guided by the travel of a pinin a slot. In

15 some embodiments the device comprises a guide cylinder which cooperates with
the part for guiding the part. The guide cylinder may be located radially outwardly
of the coupling part. It will be appreciated that any guide arrangement may be used
to result in appropriate movement of the coupling part.

The drive coupling part may be of any configuration. In embodiments the

20 coupling part is at least part cylindrical.

in some sets of embodiments, the drive coupling arrangement comprises at
least first and second parts which are configurable such that a driving force can be
selectively transmitied or not transmitted between them in use depending upon the
relative rotational positions of the parts,

25 wherein the first and second parts are arranged such that during operation
of the device, a driving force is transmitted between the first and second parts
during the dispensing stage for applying a driving force to the plunger, and such
that a driving force is not transmitted between the first and second parts during the
retraction stage to allow retraction of the needle.

30 In these embodiments, the drive coupling part provides one of said first and
second paris.

In some embodiments, the injection device comprises driving means, a first
part which is directly driven by the driving means, and a second part which contacts
the plunger, the first and second parts being arranged such that a driving force is

35 selectively fransmitted or not transmitted between the paris in use.



depending upon the relative rotational positions of the parts. Thus, the driving force applied to the
first part of the coupling arrangement is selectively transmitted or not transmitted to the second part in
use. In this manner, the two parts may selectively transmit or not transmit the driving force to the
plunger 20in use. The invention the device is preferably arranged such that a driving force
transmitted from the first part to the second part is sqlg&tjvely effective to drive the plunger into the
barrel of the syringe depending upon the rotational position of the first part. 25In accordance with
embodiments of the invention wherein the drive coupling arrangement comprises first and second

parts, the first part is prefeiablyasienkupesd direaityasindijectiyn Ry dhe dovipgsmeans. The second

part preferably acts, directly. or indirectlg on Ene pl naer. In,some sets of 30 -21 - embodiments the
) gyfinge having a n €. 3 bafe andaptunﬂer .
second part directly contadtd e plurger. The Tirst part may directly contact the driving means. In

some sets of embodiménngefiessgarciveiifieiiaces ihie Sexbadghaatto transmit a driving force

thereto. In accordance wihRrebadimeatsfhihemvralionridrastane REHIR Brel aad Sregend parts
rotates to selectively transmé'tlor not t&ansmlt the driving force to t ‘e %)%J(E]‘{%?r Ia accordance with the
b B i

invention M any of its efibodimaAtshA r\’ﬁil?%@"%ﬂ?%'&ﬁ HAEPB A &%2PARE Becond parts
may rotate duringiuple rtcnofgheide\dceh haeneengbodimnemidthesketivaly partsisidednged to be

rotatable under the, actiop, abihgAnvinafaretrarsmitted thereto, and the first part 10is arranged to
rotate in an opposite sense to the second part under the action of the driving force. In some sets of

embodiments the secodtMBSiNiEESIRY 885901 BRSNS RCEMALEVAR/IRSRIR ably
provided by a reaf grdipatdhegeniprofesablydheniriat langestntibdise ambesinreigatbe second part

s not moygble Larsiaivea e plunger, T serond garhis atached o e Femalpdofe plunger,

and may or may not be integralfy forme ppreciate accorgance with the

invention in any &F it a4paas and phagerheda it fersensonethansitviins atweanibtie fsstmathual
syringe; it might sipgiv Berk @R erasiieg htsBiaN dtechrealdadg el Buisl-ddnersesgad part
referred to herei?ocaol olx(/?/ Egggc?ugn of the needie;

wherein the first and second parts are arranged such that the driving force is

15 selectively transmitted or not transmitted between the first and second parts
depending upon the relative rotational positions of the parts,

Thus, the driving force appiied to the first part of the coupling arrangement is
selectively transmitted or not {ransmitted fo the second part in use. In this manner,
the two parts may selectively transmit or not transmit the driving force to the plunger

20 in use.

The invention the device is preferably arranged such that a driving force
transmitted from the first part to the second part is selectively effective to drive the
plunger into the barrel of the syringe depending upon the rotational position of the
first part.

25 in accordance with embodiments of the invention wherein the drive coupling
arrangement comprises first and second parts, the first part is preferably acted
upon, directly or indirectly, by the driving means. The second part preferably acts,
directly or indirectly on the plunger. In some sets of

30



20provided as part of a member on the syringe resembling a conventional plunger. For example, the
second part may be provided by replacing a conventional syringe plunger with a modified plunger, or
fitting a modified end flange to a conventional plunger, or plunger member e.g. plunger rod. In these
embodiments, the drive coupling part whose rotational position determines whether the driving force is
25transmitted to the plunger may provide the first partqf the first and second parts, the second part
being provided by a part of the plunger. In other sets of embodiments the second part does not
form part of the plunger. The second part is then provided as a separate part from said plunger. In
these embodimestshthtnsede iceEmtdsdpevatife siyativeact s ieesytinge pllmg &rstTiwet 3dmecond part may

move independeftly.6f thn BRI L Rmhadimentsdhe SEROLRYLANAYRIRE 4RlATyS to the plunger.

In preferred embodiménts the second part comprises a member adapted to engage a syringe plunger
handle. The plurf§&ichRamastay s a-enr rRtiEhiRpRbR FHYRBIE R §ffdSDreferred embodiments
the second part is in therfagaoaizmcipithrerabetimgriseeihe-i flangenbthespturgeast thakast dmandle. By

cupping agound (e, end of (e, pINGeT. A 'kg&’% @g@f@?ﬁ%&%“ fé?%&%%\'}%ﬂ‘r%%‘{bg%%may be
achieved, even ase%ﬁe second” part rotates. @é@ % - % -
plunger. In accordance with the invention in any of its embodiments, it will be
appreciated that one or both of the first and second parts may rotate during
operation of the device. In some embodiments the second part is arranged 1o be
rotatable under the action of the driving force transmitted thereto, and the first part
10 is arranged 1o rotate in an opposite sense to the second part under the action of the
driving force.

in some sets of embodiments the second part is provided as part of the
plunger of the syringe, and is preferably provided by a rear end part thereof,
preferably the rear flange. in these embodiments the second part is not movable

15 relative o the plunger. The second part is attached to the remainder of the plunger,
and may or may not be integrally formed therewith. It will be appreciated that in
accordance with the invention in any of its aspects the plunger need not resembie
the plunger of a traditional manual syringe; it might simply be a member acting on a
piston in the barrel to expel fluid. The second part referred to herein could then be

20 provided as part of a member on the syringe resembling a conventional plunger.
For example, the second part may be provided by replacing a conventional syringe
plunger with a modified plunger, or fitting a modified end flange fo a conventional
plunger, or plunger member e.g. plunger rod. in these embodiments, the drive
coupling part whose rotational position determines whether the driving force is

25 fransmitted {o the plunger may provide the first part of the first and second parts,
the second part being provided by a part of the plunger.

In other sets of embodiments the second part does not form part of the
plunger. The second part is then provided as a separate part from said plunger. In
these embodiments the second part is movable relative to the syringe plunger. The

30 second part may move independently of the plunger. In embodiments the second
part may rotate relative to the plunger. In preferred embodiments the second part
comprises a member adapted to engage a syringe plunger handle. The plunger
handle may be a conventional plunger handle. In some preferred embodiments the
second part is in the form of a cup for receiving the end- flange of the plunger



second part preferably comprises a bearing surface for contacting the end of the plunger. In a
preferred example the bearing surface comprises a part-spherical or otherwise rounded surface to
reduce friction during relative rotation. For example, the plunger-facing surface of the second part may
comprise a pip for contacting the 5plunger. In these embodiments the drive coupling part whose
position determines whether a drive force is transmit PatQ the plunger in use may be provided by the
second part of said first and second parts. These embodiments may be used where it is desired to be
able to use the device in conjunction with a standard syringe, including a plunger, without having to
modify the plungemdie\WWbe e ibmgacons pastdadicsaparategartrioth e hivhgeanntesded 46 contact the
plunger, it may rgt d so,lniglix, siead moving ot sontact il (e Plngstpdiena driving force is
applied thereto by tR8 first part. Iglowe er, preferably the second part contacts the plunger before the
first part transmits a driving force thereto. This may avoid additional forces being exerted on the
plunger as a result of 15initial impact with the second part. In some sets of embodiments, whether
or not the second part forms part of the plunger, the first and second parts are arranged such that
when they55 are in a first rotational position relative to one another a driving force may be transmitted
from the first part to the second part, and when they are in a second rotational 20position relative to
one another no driving force may be transmitted from the first part to the second part in use. It will be
appreciated that the driving force may be transmitted between the first and second parts over a range
of relative rotational positions between the first and second rotational positions. In accordance with any
of the embodiments of the invention, the first and second rotational positions are 25preferably
predeterrmned positions. In embodiments the first and second rotational positions may be
separated from one another by a rotational angle in the range of, at least 60 degrees, or more
preferably at least 80 degrees. The first and second rotational positions are separated from one
another by less than 360 degrees. In some exemplary 30 embodiments, the first and second parts
move relative to one another through an angle of around 90 degrees from an initial relative rotational
position to decouple from each other. In accordance with preferred embodiments the first and second
parts are therefore selectively rotatably coupled to one another. In some sets of
embodimgts, the first and second parts are arranged to be 35selectively coupled or not coupled to
one another to selectively transmit or not - 23 - transmit the driving force therebetween. As used
herein, parts are considered to be "coupled"” to one another if an axial force may be transmitted from
one part to the other. The parts may remain in engagement with one another when decoupled
provided that an axial force may no longer be transmitted between the parts. In
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5preferred embodiments, the first and second parts are arranged to be coupled for transmitting a
driving force from the first part to the second part, and to be decoupled from one another to prevent
transmission of a driving force from the first part to the second part. Preferably the first and second
parts may therefore move between a first position relative to one another in which they are coupled to
one 10another and a second position in which they arfznot coupled to one another. Preferably the

device is arranged such that the second part may moVé axially with respect to the first part once the
first part ceases to transmit the driving force to the second part. Preferably the second part may not

move axially relativere pae: frstaaydiiadheirsbrarrgansmis theahtictthiofeedhe dtdpel Sin some
embodiments in which th;f drive cou Iin)% a%aqﬁergent compfrises firstrgng se%or{]gﬁﬁ%gs Yv(prich are
rotatable relative’ !t%ngﬁ!é' NEtREr The secon eparef FOtALeS ralatve 10 the Tirst ﬁ)art Ghder the action of the
driving force traréhsittéskthareds hputiachris realucd fricberc dadnaaieprietaicibliprotAekamplgiven

rotational positiopdelRiiye ieticfishRastdnMeuch dhe shivingfRisa IR0 BRoRK Eanastiigehd0between

the first and second parts. In some embodiments the second part is arranged to rotate ynder the
s

action of the drivit]¥6fce BBRELIRRPAI B RSHHLY B SRUBURE AN AN TR 2O IR 1P TRE DN relative
to the first part ivindtiadr thersecionck pattdssooitptet thehpdufigtrpiantsncay Secondidetatipiize position in

pich the second BBAHBAPEPURES LA U8 diis! Bafls IMRINLmERIRARNRI) Ba%,sg60nd part

25rotates, the second part pre erabé%otates during the needle advancing stage and the dispensing

stage, preferablyMEUGifctRVESHRYBOIMIANG DR BT SUFRBIMRSHP W WIEh 312888 d part rotates,
it preferably mowgsimydalhorgitgeiaiengdhusitbatseansliparbmgpiaguentes helical path. In other
embodimgps the i1 pag o(gles under g acion o e g J0ITcE ey 9 e segan par
into a given rotational position relative tothe SECORd part i which the driving force is no longer
transmitted betwiberpitrfirst ar setdadpartiaily nisteremisyiitisitsahie devShipaREAEd not be

capable of rotatipgefhese pyhadinmeatymaysruds these& yhichiseconsaamfanas a part of

the plunger. In thes$%eqmbodiments, tgea:grst art refeELatjlg rotates during - 24 - thfz needle advancing

stage and the diSBEASRAEEERIESIR RPN EFRYRBLT LR SR T 2PRT T & PANBISfERably moves

axially as it rotatémreto. Thissomezswib adifiients tfrtee helentaariacany ibeiruagpeasavkendinfthe

device ingludes m'%tapﬂqpagé:mg %rg%cg}%fggﬁttpart is arranged to move axially 5under the action of
ra

the driving means. Preferably the second part is arranged to move axially with the first part under the
action of the driving forte$Pasa%iER] B BRE MRS aNRINRY M Ardes archamh erikoms Ritethereto.
The first part drives thengecane fpafizadisyoedaivestartharsyiiege benmektwting tideast apart of a

e oA 8 i 5eond s Rl R gen 100
from the first part to the second part, and when they are in a second rotational
20 position relative fo one another no driving force may be transmitted from the first
part to the second part in use. If will be appreciated that the driving force may be
transmitted between the first and second parts over a range of relative rotational
positions between the first and second rotational positions. In accordance with any
of the embodiments of the invention, the first and second rotational positions are
25 preferably predstermined positions.
in embodiments the first and second rotational positions may be separated
from one another by a rotational angle in the range of, at least 60 degrees, or more
preferably at least 80 degrees. The first and second rotational positions are
separated from one another by less than 360 degrees. In some exemplary
30 embodiments, the first and second parts move relative to one another through an
angle of around 90 degrees from an initial relative rotational position to decouple
from each other. In accordance with preferred embodiments the first and second
parts are therefore selectively rotatably coupled to one anocther.
In some sets of embodiments, the first and second parts are arranged to be

35 selectively coupled or not coupled to one another to selectively transmit or not



In embodiments of the invention the distance by which the first part travels axially before the driving
force ceases to be transmitted to the second part and/or the distance that the first or second part
travels relative to the other of the first and second parts before the driving force ceases to be
transmitted to the second part, 15 e.g. an azimuthal distance corresponding to an amount by which the
parts rotate relative to one another, may used to contrg) the distance that the plunger may be driven
into the barrel, and hence the amount of liquid dispensed in use. In some embodiments the
second part is arranged to rotate under the action of the driving force transmitted thereto by the first
part as it moves taasiatiytwithdhandOfirsenastebbg:dn. enshaditesisinihese aondopaitensy ttolew a
holical path as LEOMERMISIANR GRIDD 81 e Ao aree el sty T part. This

cO a
enables the seconci’ Bar to rotate towards a position in whic e first part no longer transmits a force

thereto, but is als8atvantaRFEUDASBY AN RHIREREeBhrdttingare Phaigeren arsrig plunger into
fjhe barrel, the f%g%%anﬂg@lé@ é&%iﬁém@w ,ﬁaawlg@mgh@rn@ﬁhg@ﬁ%?m@éaf@fé%ﬂm hﬁdimeﬂts thﬁ

evice is arranged so as to permit relative rotational movement of the first and secon rts when the
first part t nsmi%e[% rﬁéi %?%3%@1%355%&0?@]65&%%?@ PV rﬁifﬁagngeel%a%ﬁ/dgﬁiﬁ%%‘?%n%%ément
between the partsrisniliise edivodifcertdrive tedontipedrtathessnotfdrpapaatdtetzplunger, to enable
it to rotate relative, 18 (B PHEIISAHOFMS SRITA FIIRAULBERIS WhAIRE BrR0TReHEFAId Part

forms part of the plunger, the device is arranged such that once the driving force is no longer
transmitted fromPdfé Rritgseeendmade SORPIRY, RIS B AR I FHERIAABut is no
longer effective petiisdngathisfisstitiarn @iy, ttncsemeaciteb odivhéht shihediest parethayoreach an end

Stop pre"%““”gz‘%o‘ﬂé'ﬂ%r 18'232 c8r‘{§r?oes%?%f 'W%rﬁij&ﬂ tlﬂégr ARl E0 Ky P@Uﬁ% Siygample, the first

part may run - 25 - out of travel In an axial slot which pérmits it to move axially relative to the barrel
during driving of the plUtigéaratty the daves ispprorsfct eimbabiiiferRsafe RisUE8YENYanged such that

once the driving fQie cagses e dectirasmitingtisans the first patldsathe seeansnnamstaaviarel and
plunger are free to move rearwardly thereby 5retracting the needle. The device is arranged such that
OB o SEHE e P IR PR ORe BTt TR BB e

the needle is po € device’This IS In cont 0 some
arrangements intovthieHirs st it datiist aavdraesdnits die ctvitgderee dieratter dispensing has

occurredy in embodimepis dhe eAtgiRdMY RO BV IR Eriviaadarshiasaprsssio be

transmitted from the first part to the second part dependent upon the relative rotation of the parts. The

relative rotational'SbaffbFREBREHRPHISAINT 6 ErtARR S RIKTHR RN G AR o BRI ARG g force is
transmitted to theopitsagetating eter firsteuwhetiter trenottthe oided drigrabierdo tetnactif®tius, the rotation

which determineg, (ahtho fdving E%Féﬁeﬁﬁé‘Qe'&ﬂ%%é%%@&%%‘?@éaﬁé‘éﬁrﬂS%déﬁ/éﬁtFé'{étEBHa1r5t° oceur.

The plunger and barrel can move together as a unit. In embodiments the plunger and barrel move
rearwardly relatiP@8Qn&siedypietherfisshrait inerhiahharEiinegersisd s anersiaseiiie to also
retract refative totiedistparidrenanecsatspeitembogime rishersecenteastisdpangsad to retract

relative o the frs) B AhE IR S EAN AR AP BIL A B R rlpsiety g sgoond par

part between an initial rotational position relative to the first part in which the second
part is coupled to the first part and a second rotational position in which the second
part is decoupled from the first part. In embodiments in which the second part

25 rotates, the second part preferably rotates during the needle advancing stage and
the dispensing stage, preferably throughout each stage. In any of the embodiments
in which the second part rotates, it preferably moves axially as it rotates. Thus the
second part may move in a helical path.

in other embodiments the first part rotates under the action of the driving

30 force relative fo the second part into a given rotational position relative {o the
second part in which the driving force is no longer transmitted between the first and
second parts. In such embodiments, the second part need not be capable of
rotating. These embodiments may include those in which the second part forms a

part of the plunger. In these embodiments, the first part preferably rotates during



20be driven rearwardly by the movement of the plunger as it retracts. The barrel and plunger may
be arranged to retract in any manner. As described above, in preferred embodiments the syringe
barrel is biased towards a retracted position. Thus, in the absence of a forward driving force being
exerted on the plunger the syringe barrel automatically returns towards the retracted position 25under
the action of the biasing means. The retraction may oggur under the action of a return spring or
springs. It will be appreciated that the return spring or springs need only be able to produce a relatively
small driving force relative to the main driving force, as there is limited resistance to the retraction of
the syringe as a ivhokgdie edngraiispsidgareditrificneniingesaoch prefaaityibroduhvdrizany the

30needle into th@t?@é‘.y?rﬂ@Cﬁirfélrﬁg?'gﬁigﬂpaWM%@@WQ‘&W&%&P|Unger- A relatively small return

force is all that is required to drive the plunger rearwardly, as it is no longer Slé@'rect to the forward

driving force. In pRRRATERIERTsGENARAE the MR &ALl aPeerecUIetru&ifon, preferably
within a front hodswvigedhitheleketireeand2@eond pahte, devitetHwlik heaagangedsuchxdibag the plunger

may Move eal n&'%‘ t%é‘é@i%ﬁ%?%%HS@%%%Q'?F‘ Stersibi 'ﬁmé’fs@:%éé{g%%‘?st%gli{gﬁc

4 'gato a
concealed position. For example such a diStance may be such as to enable the needle to be pulled

back out of the bBeyeaheritovBHBaTRSRsIFg rPRIdhe mabanRidieaibénm By Bchnrsspisad B the total

distance travellegh®yirtpaeamie dusingsinzertiaRsmits iRemetertrsrembodimpstneRRsdsHRrovided to
disable the dew%%cag;[%r og)r?rathin i.e. onc%_l;(%e needle has gﬁn retr cteq.%g%%% e or mare of a

number of arrangementg mz;‘i‘))/(i ﬂ%ea B GisHpRY rt‘ﬂged%?/rif:ee. ﬁ&gr%a;?%se e B?/r%?r rﬁging the
drive coupling ardigehtemsstitshtiigatrivivaiorast wdhs sitandriving Tofozoettiestikeptanget pgrain once

the needig has hgepetiackichdBrarmeepRedimeis s fgvigaigomprises means for retaining the
second part in a position relative to the first part in which the first part may not transmit a driving force

thereto. In preferred erBEGRAATERIFPEIBFAIYRENPE TR USIRRTRRY Wl RI R RERIHGYRE second
part in a decouptedappsitiorertativieite thectrst s, th Tia sammisiets tofteentmdimdeyds endibich the

second part retragts elative ot s B R Isyice-cRopLsaad s RS IRCFesYINRg the second

part against movement forward in the axial direction from its retracted position. This may prevent the
second part fron$#ERG RAECHOOTR Rl teiplomgersahdrHehEaNsaslERs e aaeMHt B syringe

forward, fgus aveiding therpassitiidiatvat dbecipopedie tighihmewrt vyneadr-ine expesedience more.
This reduces anyelf(iﬁk,{ta %tc}rqg another, may used to control the distance that the plunger may be
driven into the barrel, and hence the amount of liquid dispensed in use.
in some embodiments the second part is arranged to rotate under the action
of the driving force transmitted thereto by the first part as it moves axially with the

20 first part. Thus, in embodiments, the second part may follow a helical path as it
moves under the action of the driving force transmitted thereto by the first part.

This enables the second part to rotate towards a position in which the first part no
longer transmits a force thereto, but is also advantageous as by rotating while
contacting the piunger to drive the plunger intc the barrel, the forces applied to the

25 plunger may be further reduced. In preferred embodiments the device is arranged
so as to permit relative rotational movement of the first and second paris when the
first part transmits the driving force to the second part while preventing relative
linear movement between the parts. In these embodiments the second part does
not form part of the plunger, {o enable it to rotate relative to the plunger.

30 in some sets of embodiments, whether or not the second part forms part of
the plunger, the device is arranged such that once the driving force is no longer
fransmitted from the first part to the second part, it continues fo be applied to the
first part but is no longer effective in driving the first part axially. In some
embodiments the first part may reach an end stop preventing further axial

35 movement of the first part reiative to the barrel. For example, the first part may run



device could be handled in a manner which might cause the second part to move forward axially along
the path that it had earlier retracted to push the plunger and needle forward. While the return springs
should bias the needle rearwardly and oppose any movement of the plunger in the forward direction,
this arrangement 25provides greater protection against the remote possibility that the device could be
handled in a manner such that the relatively small retus _spring force could be overcome. Any suitable
restraining arrangement may be used to achieve this, such as a barb, hook etc. In some embodiments
restraining means comprises hook means, preferably resilient hook means. Preferably the first part
comprises the 30rdsir amingmmamsalltiet msivaiping it ddnsnoey ddaliyreaiefdd to ferimittie second part
to move past they(ealtainlRg, BERRSINAGS IR WRIB s cliopand-oatinadhs fReanddeag to move

past the restraining means in the forward direction. This may enable the second part tg retract as the
plunger retracts AR HEE B ALNRESRGBOALENAL L atERtRE Idsde s Rutied Herdhg §vkn distance.
The first and 353egorcpastscomypeon e dterwitimdnduapeties iincarty swtableamandigriteptyvide the -

27 - apprapriate gafiye yarign erepetuesn o, gsulldade driwaa farcediging sslpglyely ransmitted

therebetween. In some diments guide means are”provided to influence the' movement of the first
and/or second pErt@eirdspigiatisirertsadialing dermee. IMemisdaimeHashiagemteans are provided to

influence the Srelgtiygénemenipiihefiste Rt Saa00dRAMSed reldhveangseiscaleappdiments, in
which the device ;:orélrpr,iseis‘l uide means for guiding the relative movement of the first and second

parts, the guide Pﬁs 5S Er’?%ly eog?g\r}rl ed separately from the first and second parts. In some
embodiments the first dneswcdindepigtthdotedoeneimbiertferdioigt totbitthd didivsdf@ntbodiments 10

the first apsl secqpgRars BALASMRAESS SROPETRIRG RRIS RIS RYpRRSE JrHEXARBIeHEeY may be

connected by a cam arrangement, or by en?agln lugs and tracks etc. However, in preferred
embodiments thESHRINRVERIGDEh IR kAT TP6' e AP R PR O B AL 37508 of a
protrusion such asrés pigtenring, whatistotod netriizodhivien tsr¢b ésSeaamaiipat te tnaprisegth@rgrotrusion

and the first part LecaipBAS e SlofohRSERMPaRIIB IS Siohhaulddiearangss as

appropriate to guide the inten rotational and/or linear motion of the first and second parts relative to
one another. In él¢fBEAIRTEEt eSOV ESHRIRES ROfIRSBD RIS T PEIENTRGIHC#HYE i@ Hi¥ond parts

coupled tisone apaibals. ankbapReGRAGRPHARIRRRDINGISyEALARS Sepandpanbiaidreesiple from one
another, 20i.e. move mderpde%g%j??qt% of one a%?éli‘e,[-g e fgrrjst C%c%rtl?néﬁ_p ferablz1t r@rgggguq to allow

. . unger a Ve rea s IS may .
relative rotatlonatf m(%/emen e ﬁrS% and secona parts an prevgnt relative axial movement

between the partbe Phengecand prsrebef iberfinabip aisangaciagiftve felthivBriiheart. niowement and

prevent relative QigtignahmrewsE e kesndheP Rt ravjaed RadicteaisitRaditak Restigas a
circumferentially extending portion and the second ;ortion |? a Iineacr%)or lon. The I%ar %)rtion
B Rd B

preferably exten®S 8RR AFahPASPRTEHISEFERHIBA 15 LHAB IS HR B8 T 10 Brwardly
relative t@the firsepbitenrasrivaiebtobplits thevefremt. dhtise plergebasimeindstthe slot is an L shaped

slot. In some embodimenps in IR SESOR\PRE S HUIELPRact in any manner. As
described above, in preferred embodiments the syringe barrel is biased towards a
retracted position. Thus, in the absence of a forward driving force being exerted on
the plunger the syringe barrel automatically returns towards the retracted position
25 under the action of the biasing means. The retraction may occur under the action
of a return spring or springs. It will be appreciated that the return spring or springs
need only be able to produce a relatively small driving force relative to the main
driving force, as there is limited resistance to the retraction of the syringe as a
whole, in comparison to the significant forces to be overcome when driving the
30 needie info the body, and forcing liquid through the needie via the plunger. A
relatively small return force is all that is required to drive the plunger rearwardly, as
it is no longer subject to the forward driving force.
in preferred embodiments, the needie retracts into a concealed position,

preferably within a front housing of the device.



30rear leg of a slot in the first part, the slot comprises the means for restraining the second part e.g.
hook means. As described above, as well as moving relative to one another, in embodiments the
first and second parts also move together under the action of the driving force in the axial direction. In
preferred embodiments the device further 35comprises guide means for guiding the movement of the
first part and/or the second - 28 - part under the actiopgaf the driving force. The guide means may be
of any suitable type, and may be of a similar type as described with respect to the guide means for
guiding movement of the first part relative to the second part, e.g. a protrusion-slot arrangement. The

same guide means may uitiippahenidthetesranged sHehparkiBa Al RgeRTIHt BIRGIFFRIBIRES their
relative movement, g sk Setids SaBRstRaAYRaIREIVIes inerabedinieMpiR vohicube second

part is provided as part of the plunger, only guide means for influencing the movement of the first part
Rl s GGl e s A
cooperate wit 03 R adr WEg uddisfratiaadten Ael
arrangemgnt is %@V@@ﬁg%%@%&éﬁéa@%@@é@&%&%ﬁg%@hﬁ,@r&@ria nesalRsHoPPOSing movement
d the rem

of the first and secon ts relative to one another an remainder of the device as they move
under the action of the BrRiF§TSREEMPrdBRsE S MssdRIR RISV iRAJRITITERIBIRG HRYE R REen axially
moving parts maybeafiapreyvisles aidhepintawhese prpitisihnargssoeiatecovetdf theuinsieantl second

paits respectively souiacLslots e {154 RALAN BIURIRSANS EBRSY Sbpoeq B some sets of

L
embodiments, the guide means comprises a slot comprising at least a’helical portion’for guiding the
second part. Thidrraageatediessshibcaieroastar perttitetd thavinst pansaytie Moies axially under

the actiongof the ;gRe igRe:TpnGR et Be Aniskcr e \sesarg HBayHangedda. allovshinear movement of the
second part in embﬁgci{i‘nen s in which there is. relative IinFar mavemer of the sec pndaoart relative to

nt
the first part wher TR 81 %s”heoq%\ﬁa FRARSFET TS ?hgrsrgé%rﬁia%ar JREMbBE iments, the slot
further comprisepcsifinaagiptiviidn terfitetpad: io witienthenfirsfodie melica! famiemit Brisivingar portion may

provide a rear legyfQ:the.r& SIObrie? R CHBRINSHS, BUAS RIS GOMRIRSA iRt ROMBNSINg at
least a linear portion for guiding the first part, In sol{ne referred embodiments, the slot may also

comprise a rear [RIIALY P E6HAT pafIB&dasesR liRvelativg astin Arabp@dt embodiments the
first part i$arranged to ratatensrdes therabtidimehthéndvivitigtferseceldipaet e tlzetseetatidepart to bring at

\east a portion ofq; 3P RAL'JBLR:2 BIRUR0G AT RRTLARAMIGARE AARSPRA! HgsiRgeond part
movement forward in the axial direction from its retracted position. This may
orevent the second part from being effective in urging the plunger, and hence
needle and barrel of the syringe forward, thus avoiding the possibility that the

20 needle might be advanced and exposed once more. This reduces any risk that the
device could be handled in a manner which might cause the second part to move
forward axially along the path that it had earlier retracted fo push the plunger and
needle forward. While the return springs should bias the needle rearwardly and
oppose any movement of the plunger in the forward direction, this arrangement

25 provides greater protection against the remote possibility that the device could be
handled in a manner such that the relatively small return spring force could be
overcome. Any suitable restraining arrangement may be used to achieve this, such
as a barb, hook efc. In some embodiments restraining means comprises hook
means, preferably resilient hook means. Preferably the first part comprises the

30 restraining means. The restraining means may be arranged to permit the second
nart 1o move past the restraining means in the rearward direction and not to aliow
the second part to move past the restraining means in the forward direction. This
may enable the second part to retract as the plunger retracts, but not to move
forward once more after the plunger has retracted a given distance. The first and

35 second parts may cooperate with one another in any suitable manner to provide the



that a driving force is no longer transmitted to the second part. There is also disclosed an automatic
injection device comprising: a syringe having a needle, a barrel and a plunger; and driving means for
driving the plunger into the barrel; - 29 - wherein the injection device is arranged to perform an
automatic actuation cycle in use comprising the stages of; advancing the needle of the syringe for
insertion, driving the plunger into the barrel for dispensing a liquid contained in the barrel, and
retracting the needle; 5and wherein the device further comprises a drive coupling arrangement
between said driving means and said syringe; said drive coupling arrangement comprising at least
first and second quantsprhie hedatveoniitipmabéechetwabat@ resvinig foecdrivang beeelestyely transmitted or

not transmitted hehwaga etdmiiae hONBEKRR e SbARLARTRA AL AlE ArLaRgEksuch that

during operation of the dévice, a driving force is transmitted between the first and second parts during
the dispensing sBARERR Khipisg s v MgV Rnet e fiiphgar/Amp cerdh RAYE LRI BTERs not
transmitted betwsiendgifinst fansk sesenthpairs: tisrngd eneairacito pistagedtatveretralstion of the

needle; 15wherein the first and second parts are ar such that the driving force is selectively
transmitte%d or nor%]targﬁ%mﬂ'}léeén 5o v?/gtgr? ﬁ%{ |r%{§ﬁ%5§§g§r% parts depending upon the relative

rotational positions of the jeires saihefaimEedifienisait whishagedpvireotarariesas gligs thieacond part
under the actionsgf figifMiRg Q0 denbUBG &t BRHAPATHRN LidhRi ek aHd RiGid: 2sartional
alignment with at Ieagﬁ: Por,gon of the s?c%nd %:')irt suich that a drivin force IS N0 Iogg&ar trapsmitted to
the second part.may 2 ?(giesgplgyg}gpfa R/ma Sr%%oag cﬁ?‘fﬁgg,%% S(én&ilgi’arﬁ%gﬂ1 cénr?ﬁal?ration of
the drive couplin@aﬁ_mhge_tdrmmmheaeysitbgéjimdmee{nfbwﬁemdl}’rm@the lrnié{?d@ Mm&_ﬂt stage
and the plynger {g drixen Jgio-then bagel %HW&:FHErQ@ESHS&’Qﬁ%@%&Q@fEFtHH@B@F}%QQ. agiguid
contained in the barrel. The first part preferably rotates and the second part does not rotate. The

first part may rot8X@ it eyl 18 EPRINEI PR CaMPSEnSRTBaH ST HBRBRIRO st Bt another.

tracks etc. However, in preferred embodiments the relative movement of the first
and second parts is determined by the travel of a protrusion such as a pin or lug, in
a slot. In embodiments, the second part comprises the protrusion and the first part

15 comprises the slot. In these embodiments the slot should be arranged as
appropriate o guide the intended rotational and/or linear motion of the first and
second parts relative to one another. In embodiments the slot comprises a first
portion for retaining the first and second parts coupled to one another, and a
second portion enabling the first and second parts to decouple from one another,

20 i.e. move independently of one another. The first portion is preferably arranged to
allow relative rotational movement of the first and second parts and prevent relative
axial movement between the parts. The second portion is preferably arranged to
allow relative linear movement and prevent relative rotational movement between
the parts.

25 In embodiments the first portion is a circumferentially extending portion and
the second portion is a linear portion. The linear portion preferably extends
rearwardly from the first portion to enable the second portion to move rearwardly
relative to the first portion as it decouples therefrom. In some embodiments the sloi
is an L shaped slot. In some embodiments in which the second part is guided by a

30 rear leg of a slot in the first part, the slot comprises the means for restraining the
second part e.g. hook means.

As described above, as well as moving relative {o one another, in
embodiments the first and second parts also move together under the action of the
driving force in the axial direction. in preferred embodiments the device further

35 comprises guide means for guiding the movement of the first part and/or the second



These embodiments are particularly applicable to arrangements in which the 30second part forms a
part of the plunger. In embodiments the portion of the second part is provided by a part of the plunger,
preferably by a rear flange thereof. - 30 - In these embodiments the device preferably comprises
means for constraining the second part and plunger against rotation as the plunger is driven into the
barrel in use. This may help maintain precision in opegation, and ensure that the driving force ceases
to be transmitted at the expected point as a result of Srotational alignment between the first and
second parts. Such restraining means be provided by cogperation between the plu_ng@er and a

may D¢ )
rear part of a syfAGeRBTIRG %@i%%i‘mé'&ﬁ@\;@ %R pEfe FUH SRR M CH9E BMSYERYEmprises
axially extendingygeidentheande/bichstadperate s svitsaibegevithgesptiv e tireanddef tlemhofrsing to

constrin the PIUGGREURNSHRLPRERLB A AR NG eSS, The distandasoond pars

move axially un action of the driving force as the first part rotates refative to the second part.
In preferred emBBEARESHS the TS BB B OIS TRI MBI tESh HordilshalrdR§RANERARN the second

part such ghat a gpifaserithegidtshnah OtNORISIea D AR Sob difReerdbthessaeand matt for
transmitting a dr'virl}jqfoircfe thereto, | .1539rrllne ﬁmckg}ot iments the ﬂrﬁé Bag\tliaot tes sa%gftpat at least a

portion thereof is B oﬁéhte ﬁﬁ‘toinaerrg Atonal's ignmen wﬁﬁ%‘ﬁg{%&aa poftion fthe %econor Bart to enable

at least a portiorpihges, sudp gdigamesmadoeinfiventcinddhe nepugensaholdng thed fiest peed be
embodiments, thefijigkgart rotates into a position which permits relative 20axial movement between
the first and second patrts. In these embodiments the portion of the secondgpart m%¥ﬁhave a

configuration which enaBR¥IRETRLSHAYSH 18 AYGE BIRAEESARIPERGaGRIRERTFITCRIER part only
when thetportiorcis e e givath motatichatabthe drdt witth sepontigrags thEhseassnof panoifisgosecond part

may then move [earwaradly e W&q’&‘?&%v@%@%ﬁ@oég SUraglingsthe NeryS- rred 1 MRiions of the first

and second parts may be corifigured Iin any suitable manner such that a driving force is no longer
transmitted betwWRIFTREDARRARREMAEFGIcH e Hh andiserail anrts rslativh & angnehe For
example, one pajtio & ighidptiedntecadignracit weih radvaclntiethirecibispof tien dovires takceelative axial

movement etc. in some embodiments, the only radial contact between axially moving parts may be
15 provided at the points where protrusions associated with the first and second parts
respectively contact slots on the first part and guide means respectively.
in some sets of embodiments, the guide means comprises a slot comprising
at least a helical portion for guiding the second part. This may cause the second
part to rotate relative to the first part as it moves axially under the action of the
20 driving force. The guide means should be arranged to allow linear movement of the
second part in embodiments in which there is relative linear movement of the
second part relative to the first part when the force is no longer transmitted to the
second part. In embodiments, the siot further comprises a linear portion connected
to a front end of the helical portion. The linear portion may provide a rear leg to the
25 slot. In embodiments the guide means comprises a slot comprising at least a linear
portion for guiding the first part. In some preferred embodiments, the slot may also
comprise a rear inclined portion for purposes described below.
In some sets of embodiments the first part is arranged to rotate under the
action of the driving force relative to the second part o bring at least a portion of the
30 first part into a rotational alignment with at least a portion of the second part such
that a driving force is no longer transmitted to the second part.
There is also disclosed an automatic injection device comprising:
a syringe having a needie, a barrel and a plunger;

and driving means for driving the plunger into the barrel;



30In preferred embodiments the portion of the first part comprises an opening which rotates into
alignment with the portion of the second part. When the opening is brought into alignment with the
second part, the first part is no longer able to exert a driving force on the second part. In embodiments
the opening and said second part are configured such that said second part may pass through said
350pening only when the opening has rotated into sagbrotational alignment therewith. -31 - In
embodiments in which the first part comprises an opening, preferably the opening is a central opening
in the first part. By central it is meant that the opening is radially central. Preferably the opening is

centred around the lon¥iE§ERTAIRKIBIBEIAR ¢RNFES RIERIBR EURSHPTH AR PAIMRAUPPecond part
is provided by a&rgairenceaiotiangmnafttesplgagef, die-operingisestngbtheyghnidiaidhe rear end of
the plunger may,pass {hraugh e 9BERIRY whs.he osaNARESIOIALE o aialianal glgnment with
said portion of saig second pa?t. hembodiments the opeﬁlng fines a rotationally asymmetric
shape. In embodidiehtetHegiaciing diereedieond part is of a shape such that the second part 10may

only passghrough the qpgnipgwhendhe pestionaRidhiadiistaadisesendonagtsdsfdatagiven

rotational alignment. The oggni_n%éna haverﬁ)sh pe corresponding to the shape of the portion of the

second part, andTVRERIHEEN] (9%@?‘?‘(?, THE WL of the rear end of the plunger which provides

the S(_acond part. The_opeﬂid@mmﬁh@mﬂa@m ﬁgrmhésmwr@asie‘dﬂb‘;amheza@mtpﬂIﬂSpart. The

opening and them&ﬂ%&&éhﬁ%?ﬁge@dseémﬁé@aa@waarfaeteévc%h%egei%oap'ﬁéh&ﬁﬁgew part to pass
|

through the openin% when the irst part is suitably aligned therewith. In embodiments the shape of the
parts is a transvBRidreRspiiedRPNEBPERMNYS,iransversely extending opening. In some
embodimgnts the first patibreitatas inko anpesiton epabling thenffsecand thatidiarirefraetrthimugh said

portion of the first.part when t | force. | r | t. Thus, the
second part (anc?tftﬂ?aépﬁ%\r’fg%r r%‘ﬁ)[} r%r?[ir%a%??ﬁrﬁ%&%}ﬁggﬁ)&%ﬁﬁéﬁé&% ﬁésg%ﬁ)g@ tggc%tion stage. In
these embodimefaneHBIAisRRNARA RSR[5 prbUeh tedrivHe fatsmip AbpriueweheapiLFigdy via the first

part on retractionaf thersprprecaast witkrdhenlisrsswiin thesresnaedisanntsanbeaingtmortion of the
gLs;td gart is brougtewhlarg: ?o%oé?ghoen% g‘\gﬂrrré%gtc %\g%ho?iggrrt}lgg L ef; the second part the device comprises
15 wherein the first and second parts are arranged such that the driving force is
selectively transmitted or not transmitted between the first and second parts
depending upon the relative rotational positions of the parts;
wherein the first part is arranged to rotate relative to the second part under
the action of the driving force to bring at least a portion of the first partinto a
20 rotational alignment with at least a portion of the second part such that a driving
force is no longer transmitted fo the second part.
The device is preferably arranged such that, depending upon & configuration
of the drive coupling arrangement, the syringe is driven forward during the needle
advancement stage and the plunger is driven into the barrel during the dispensing
25 stage for dispensing a liquid contained in the barrel.
The first part preferably rotates and the second part does not rotate. The
first part may rotate into a position to enable the first and second parts to decouple
from one another.
These embodiments are particularly applicable to arrangements in which the
30 second part forms a part of the plunger. In embodiments the portion of the second
part is provided by a part of the plunger, preferably by a rear flange thereof.



means for influencing the movement of the first part. In these embodiments movement of the first part
may be guided in any suitable manner, e.g. using a pin and slot arrangement as discussed above. For
example, a guide cylinder may be 30provided. It will be appreciated that in accordance with the
invention in any of the aspects in which the drive coupling arrangement comprises first and second
parts, in some embodiments at least the first part, andn-certain embodiments, both the first and
second parts are cylindrical. In embodiments the second part is disposed - 32 - radially inwardly of the
first part. The parts may be of any suitable cross sectional shape, and may or may not be circular

cylindrical. In somt &IRBB GMRIAEENFHRA dRYige PRSP EPPEURRSITSPBRIBINg the movement of
the first and/or sesasichpaitstindecdhe patianopiheydristgrianesatbe bgtidememnsscdingises a guide

member, preferaly e PyIge-Frelaiabl b auidh means  fispgssd gl gyuardy of the

first and second parts. In any embodiment i which second S are provided, preferably the

movement of thdfritharfilergdeErdpanes mafolranervdiad a o exarstrbPHTY Afst Befwiéetond parts is
influencedsby thedianel0bRoRiRdA: D&iRbeORE ordo-AisREBSHIHAFHEABICLH IsdIvGeRgansiaadvance the

needle. During an actuation. Y le, it is des rabgﬁhat a driving force is not trans gted to the plunger to
drive the plungeP TRPIE BATR SR TRISHETHEBLER ISR A9 ERALRET  Leshted in the
skin to the inten@edaﬂ@i%r@%eﬂh&d@ﬂw&vi% m@wmmmmmmmmmgma_@nng to
enter the skin at gl @y Ak leasidQulR"eReRNMIIISLIERIR &hyhich é}w@nmgsf}t AfierCativs Is a

problem that maéoccur with certain prior art arrangements which apply a force only to the plunger
during the need &'a804REERAPEEGE RarhlepcraretiRiairesas A iR ddmmiinihia Tt Barrel to
resist moMementueé tHehpltirgenihte dhedoaaral imdtial byxidiypuadtic ¢hét astast gfossiblvitg dbamyssavoid

liquid being pre%q{rglypgj_tc,p&theesqgga%g%%%grggg enfs and whether or not this occurs may

depend upon operating ‘conditions as well as the construction of the syringe, nature of the liquid etc,

making operation unprégiefaisreed empadinesnis e rashoe oitheibdidiriErRiaisEtdc AveRisMathe device

is arranged suchafigahibse: diveeoupbingHarsangement eesulads dhensyiagsaheipoagerivesrdorward to

advance the needle.in a ne%dle aq¥ ncing stage nq to dri¥te the gl.un er into, the Parrel during a
ispagain tatsu ace O ﬁe second.part 1or (Apsmiting. nvm% free thereP in . .
subsequent dispensing stage n émbodiments of the Invention, whethér or not'the drive coupling

arrangeniént comgmiM@éb@rﬁﬁSbaﬂ@mﬁ&m@ isairebisgst soetitndbheectiginge is driven

forward to advangg fhe Resd eothiiinaitifgRrRRABAHANSSINE HordBSEaR-NULdRE pivinger driven into
the barrel for d%;ﬁnsm%%hqwd in the dlﬁ%)ensmg stage depending upan the arrangement of the drive

coupling arrangein@nE #h S ARRAL, HdFRACETAR DL BRYG M PSR’ #Riaaement Wiltesultant

axial force on théhpltirsyerduring the needle advancing stage. Thus distinct needle advancement and
dispensing stages are mﬁ%\ﬂﬂa%‘éjiﬂ?e‘?ﬁé‘,%@ﬁ%’&%%é&?%&%tQ%Qéi%{SnQBHBH%m rRngement. The
P g hovement batwosn the frst and sscond paris. In these smbodiments the
portion of the second part may have a configuration which enabies the second part
to move out of axial engagement with the first part only when the portionis in a
given rotational alignment with a portion of the second part. The second part may
then move rearwardly relative to the first part for retracting the needie.
25 The portions of the first and second parts may be configured in any suitable
manner such that a driving force is no longer transmitted between the parts when
the portions reach a given relative rotational alignment. For example, one portion
might rotate into alignment with a frack in the other portion to permit relative axial
movement etc.
30 in preferred embodiments the portion of the first part comprises an opening
which rotates into alignment with the portion of the second part. When the opening
is brought into alignment with the second part, the first part is no longer able to
exert a driving force on the second part. In embodiments the opening and said
second part are configured such that said second part may pass through said
35 opening only when the opening has rotated into said rotational alignment therewith.



- 33 - drive coupling arrangement, and the drive coupling arrangement controls the transition between
these stages. In some sets of embodiments the drive coupling arrangement is arranged such that
a driving force transmitted to the plunger is selectively effective to drive 5the plunger into the barrel
wherein during the needle advancement stage the syringe is driven forward to advance the needle and
wherein during the dispensing stage the plunger is drigen into the barrel to dispense liquid. In
embodiments a driving force is transmitted to the barrel during a needle advancement stage for driving

the needle forward, and to the plunger and not the 10 barrel during a subsequent dispensing stage for
driving the plunger into thetRadénernieiamiiing torcE shag becF st RtBerRPHRI RISGER M d Barrel
during the needlgayanrementstageanioihrdmeeandmptdheniungeed ivibbeappeadated that
the syringe is preferaply, mmetilizedin a syinde hausing. apd ihe diving feice s dhen angmitied to
the barrel via the synrilgé’ ﬁousm’g. Thos Aive cou Iihg fg'rarrangemen WIlRECOR the barrel via the

syringe housing.the davissoniie pefsrefeameiimants ine/ahditorepentaan iR@iwiide Ri®ancing and

dispensing stageg s sniioiachbytacrprvemCHobseRmg &f 318 HieseRHRHAS RETRRIMESH,
preferably by the rotation of the part. In embodiments the part is a different part to the coupling part
Whose rotational 3o GHORESPHORETHEIREP A PBRRTABICILE 4T SRAARBAE HEBRIRr during the

dispensi_ng and netfmtcﬁmh&{l@geenl_m}/ﬂhmtbpmmgim;yanit_;israrran_ged to move under the action
of the driving force frompibaRsRN N0 BERKIHBG ARG farGedRRlfasinakivrlprwayd the

syringe for advancing the needle to a second position wherein the driving force is effective to drive the
plunger into the BAWREFIB&IEHERSRANIRIPLTINS SERMBERRERS thehpaf tHay tridhaceeandmast first
position impwhichniag elilyipgstorioe i trarsopisieiddavtien plengetiandoftesTirigadastehid gsecond
position wherein the. drjving force, is. transmitte t nger ott ringe barrel. In some sets
of embodiments %%'%zghte oﬁ{ﬁ% r(?Fﬁ%E%‘u%‘ ngm %rrgr%ngﬁeerz{]’g)r?t |E§%a(})%gﬁflrg \fé]%%{g&ﬁnge barrel and plunger

during the need|eipsanofigosiade anane théplopgenahdhaciesotseraytinge haprefadiathg the
dispensing stages b SOmEraMRAENRRISe Hiardr agd et transmigadiadheiipeets not effective to

drive the plunger into the barre] when the said drive couplin rt (whose rotatiopal position controls
whether a diivinG 6108 R anCHR BAMS R B PERP G AR NP OIS KRR e Bt o stages) fs i
a first rotéional pesitivhpart. The opening and the portion of the second part are appropriately
shaped to enable the second part to pass through the opening when the first part is
suitably aligned therewith. in embodiments the shape of the parts is a transverse
shape, and the opening is a transversely extending opening.
In some embodiments the first part rotates into a position enabling the

20 second part to retract through said portion of the first part when the driving force is
no longer transmitted to the second part. Thus, the second part {and the piunger)
may retract through the first part during the needie retraction stage. In these
embodiments, the driving means will be prevented from acting again on the plunger
via the first part on retraction of the second part with the plunger.

25 In these embodiments wherein a portion of the first part is brought info
rotational alignment with a portion of the second part the device comprises guide
means for influencing the movement of the first part. In these embodiments
rmovement of the first part may be guided in any suitable manner, e.g. using a pin
and slot arrangement as discussed above. For example, a guide cylinder may be

30 provided.

it will be appreciated that in accordance with the invention in any of the
aspects in which the drive coupling arrangement comprises first and second parts,
in some embodiments at least the first part, and in certain embodiments, both the
first and second parts are cylindrical. In embodiments the second part is disposed



- 34 - and is effective to drive the plunger into the barrel when the drive coupling part has rotated into a
second rotational position. In preferred embodiments the needle is driven forward from a retracted
concealed position during the needle advancement stage. Preferably the device is 5arranged such that
the needle is advanced by a predetermined axial distance before the plunger is driven into the barrel to
dispense liquid. In some embodiments in which thg@ drive coupling arrangement comprises first
and second parts, the force transmitted from the first part to the second part is selectively effective to
drive the plunger into the barrel of the syringe. In 10embodiments the force transmitted to the second

part by the first padiainerduridhe Hateate Pherrpstsmaxhe BhAY BuirRieLrres sastierd period in

which the force istspasaritieqaiodne sesorstpartuiBRisymayide achieved by arranging the device such
that there is initially no Fesultant axial .forcef\ an the Iun%er. In_ embodiments tpe device g’ﬁ arranged
iments In U ed for

. n some em Wil e neans are prov LHGHEY
such that there is no relative axial 1bmovement between the plungerand barrel urlng afirst part of

period during whiepvieshsefshetfirsirifies acsaumgadsce tetieesediondpihe, divinsdercen&tahere is
relative axgal moygrae HRLURSRIR b DOReANENSEF o) AERBIA SBCRIRADRATIRY. dpfm&mﬁich the first
re

part transmits a driving force to the secon rt. In this way, ipitially the plunger and barrel do not
hove axially rel LB BRI TOSCAMPARLY BHEVRERNIE B P e PR o e Rty
relative to the bagrebtoidrérg itheptinfger antbsthepbdwetisTdnis soxitudypebissaigytie drinreceapling
arrangement. o ipprafeedpabodiments thepesiledsdriva fonmidfiem adelrcigdsancealed

position to an exposed position for insertion of the needle into the patient 25during the first period
during which a dR8RFOPERSERE NhREPYSHREIRMER, ¥ptduring which, in embodiments, the first
part transmits a driving Fokeedalidessagnd Rat Preteradiydhaslaics s aimamgatlssubbrihgt the needle

is advanced by a_pr, rmi axial di are t er is _driven in e barrel to dispense
liquid. 30Any suia?ﬁ)seagé?g}nmg r#ghi[{%%%%%qsge@%argg?ﬁ%%%ﬁ% grigqttfgﬁgnrﬁﬁ{tt%%q?o{?tﬁe plunger

resulting or not relMERGIAFFMa MR Rikngentie the hegriieb tiyeestel trirhbemasivansamients relative
axial movement pgiweanthephideaen anghdariplistreavidadseiralivg)\genenoine-vrenighr) position of

the fi_rst part. In some ?@bzdime[{%t%'ge first p rt_jg,ea ran %d to mqve Fprege ermin dagﬁ(t)ance in the
35axial direction BENGHE TN KOSV B (L pR Ga bl SR 6 b SLher
15 reach the target depth at which it is most effective. This is a problem that may
occur with certain prior art arrangements which apply a force only to the plunger
during the needle advancement stage, relying upon the initial resistance of the
liguid in the barrel to resist movement of the plunger into the barrel initially, In
practice, it is not possible to always avoid liquid being prematurely dispensed in
20 such arrangements and whether or not this occurs may depend upon operating
conditions as well as the construction of the syringe, nature of the liquid etc, making
operation unpredictable.

As discussed above, in embodiments of the invention, the device is
arranged such that the drive coupling arrangement results in the syringe being

25 driven forward to advance the needle in a needle advancing stage, and to drive the
plunger into the barrel during a subsequent dispensing stage.

In embodiments of the invention, whether or not the drive coupling
arrangement comprises first and second parts, the device is arranged such that the
syringe is driven forward {o advance the needie during the needle advancement

30 stage and the plunger driven into the barrel for dispensing liquid in the dispensing
stage depending upon the arrangement of the drive coupling arrangement. in this
manner, the device may be configured such that there is no resultant axial force on
the plunger during the needle advancing stage. Thus distinct needle advancement
and dispensing stages are provided depending upon the state of the drive coupling

35 arrangement. The needle advancing and dispensing stages are controlled by the



- 35 - This may allow the first part to advance the plunger and barrel, and provide control over the
distance the needle is advanced before dispensing commences. The position of the first part may be
used to directly or indirectly determine whether the force transmitted to the plunger results in relative
axial movement between the 5plunger and barrel. In some sets of embodiments the first part is
initially not movable axially relative to the barrel of thesgyringe, and moves to a position in which it is
movable axially relative to the barrel of the syringe to drive the plunger into the barrel. In embodiments
in which the barrel is located in a syringe housing, the first part may 10 move into alignment with an
axial slot in the K6\&iRUATRG BreangareEyantitIl gL BHecITiRRERETE LIRSy iRige housing in
embodiments hamngifsie Bavisuistngsda Regyent relative axial movement between the first part and the
barrel. Preferably tpe Bositiortls c%f th% giéﬁ}] gr%rst gre cI{ela{__jtivoe r?[}]atiorrrlaarl1 gosgﬁqss. Ir;a%r(ggrred
embodiments, the first pna? rotates intd a position un er the Actono! the nvmg%rc@ enabling
relative axial mosieghdhaiof thvibahetat@fsstitedtitoindrimgenhis pkiagdiclteerivateedriTe first part

may rotatg in thfirféofﬂgﬁgﬁrw&%gﬂ%ﬁﬁﬁ&%ﬂﬁmwﬂ%ﬁ@@a‘?&@@()a%g?ﬁeﬂi@@@é%@e in

embodiments in which the second part rotates under the action of the force transmitted thereto. For
example, the firsDPRRH RS TEREMH QIRANERCH/ T QNS EMRR IR FHIRR DR ATRRIEHS
20Rotational arraagentenpduaperpid\diviagoty $e eradiogifpetrerdlgettbcts associated with prior art

arangements relying e,g N (ARl A0S 16 ASdhe shart v esveialindluinadispegd to drive

the barrel and plunger forward for needle insé€rtion, the first part may follow a helical path. In

accordance with3ShTesREFERRRRRTRE SVineiRgsieedical M@y FEEIBE alvaefteadomh ke first part to
the secong part bxtsedsregiectiveiyRitecivpimsinyisigeaqlungay ine shedariebithysedepending
upon the rotationgl posiion ol e HsLPAt,rld Aecardanee il e nvention i agu gf ts aspects
and embodiments, hfovement of the firs parﬂo fesult In ¢ e%?unger eing seﬂegchveﬂl riven into the
30 barrel may b&gadeerezdjessitbie thtabrree! Irisrmidhorledamibishog Bparreistardnglide means

as used to guidefbegrigkmovenePithcoliitilar HRIARIRMaGHAD, Aiknendrivinadares: 1 preferred
embod!ments _th%m_ovement IS url‘gec%b tlheatr%eﬁl ?.lmor,otheéﬂo{éusmn ina s|ot. In
embodiments ch{i’ia{I’TeéTﬁvgfjga fo ?ﬂé‘% OREALSTAL RN mEHS RS 624 Pl0Rger and barrel,
the guidel 35meanmsantmymeotili setoos| ftehbairg) éb Ibastyaimgedhioesingortion for guiding rotation of - 36 -
In some sets of embodiments the transition between the needle advancing
and dispensing stages is controlled by the movement of a part of the drive coupling
arrangement, preferably by the rotation of the part. In embodiments the partis a
different part to the coupling part whose rotational position controls whether a
20 driving force is transmitted to the plunger during the dispensing and retraction
stages. In these embodiments the part is arranged to move under the action of the
driving force from a first position wherein the driving force is effective 1o drive
forward the syringe for advancing the needle to a second position wherein the
driving force is effective to drive the plunger into the barrel to dispense liquid. In
25 embodiments, the part may thus move from a first position in which the driving force
is fransmitted to the plunger and the syringe barrel fo a second position wherein the
driving force is transmitted to the plunger and not the syringe barrel. In some sets of
embodiments the part of the drive coupling arrangement is coupled fo the syringe
barrel and plunger during the needle advancing stage and to the plunger and not
30 the syringe barrel during the dispensing stage.
in some embodiments, the driving force fransmitted fo the plunger is not
effective to drive the plunger into the barrel when the said drive coupling part
(whose rotational position controls whether a driving force is fransmitted to the

plunger or not in the dispensing and retraction stages) is in a first rotational position



the first part. In embodiments, the first part does not rotate further after reaching a position permitting
relative axial movement of the first part and the barrel. In some embodiments, movement of the first
part may then be guided by a linear slot. In these embodiments, the guide means may comprise a slot
having a rear inclined 5portion for guiding rotation of the first part and a front linear portion for guiding
linear movement of the first part. In other embodiments the first part may indirectly cause the
driving force to be selectively effective to drive the plunger into the barrel. In some embodiments, a
driving force transmitted by the first part to the second part may also be transmitted 10to a third part of

the drive couplir@@ritaifrRaiento sdatig Megsidatodie aaetivees Hipdrivrecaipigernatbh#® barrel
depending uponthgfgitinn aidbedthitdipal: saldglbarrangements are particularly applicable to

embodiments in which the secon t is proyided as part of the plunger, The first part may engage

the third part to transmiff’tﬁree%ﬁ(ﬁﬁgg?%{?eéﬁeé}%t .%‘?eg%?%rlﬁpq@,’ f#r%rﬁ'%grjlf%mtﬁer%%?tsgrt may

15engage the thichpeated poditienduodiniearsatie ddvercensitigagan feefembboiprigdseaithird part,

wherein the firstmﬁé%arga&gﬁ%{%%%mg% deyinadance 4orhediatidipastaydereia ibe third part is
e

arranged to move under the action of the driving force between a first position in which the driving
force is transmitf$dE 78 BAREEOISHEVE RS RPIBHREERTET0 S Eh in which the driving force is
not transmitted to the biareene trebadingetisRiatéich y¢hirithirbpaitgctiates betreeontbedast and

second position i e Ii . ' il :
embodiments, T e R e e B = he
barrel to a positisAestivaicrTertNg nsvaiiaRushiedhpoawRtef e FversBodiments the third part

engages@ rear ershedimeyitige hnusingrdniitid erghesddnaecens,/npsitienpdhesthind part may rotate
into alignment with ap axially. extending slot in the syringe housing in a similar manner to embodiments
described aboveellts\eﬁym%)&]otﬁ)évnerét%Birlfﬁ! %rélé%&oglégc%%% ‘éﬁnt%?E%sgyﬁﬁg%]ﬁ882%%%Wﬁéc$ransmitting a
force to the secdhd jsace Efftectiveiliethts thiederondneards TrearmaBbpsitisra Whitraidingdipled to the

barrel to a positigagaMiieR kit MRFECRURIBSINEIRBAtERE Hisfesrl g Wike Meass is provided for
influencing the movement of the third part. The movement of the thlrdﬁ%rt _magd%%mﬂuenced using

appropriate guide meand HERFSKIEEE e LRI PTG SMBBAMRIRES BBSTEYHaKAh the first
part contiéls whethesmendbdhvecdrithrgplorceiaefféating dardrve file phuingereridi7dunitg wiecbarrel. In

embodiments the MANPRISNLERIARIIE R RASIMIEdBYANGH AR Sl HibiRBRIAL As described

above, in any of the aspects and embodiments of the invention, the distance that the needle is driven
forward before tﬁ@icﬁm@@é}aﬂm}«%ﬁpnt between the plunger and barrel during a second period

during which the first part fransmits a driving force to the second part. In this way,
initially the plunger and barrel do not move axially relative to one another to

20 advance the needle, and then the plunger moves axially relative to the barrel to
drive the plunger into the barrel. This is achieved using the drive coupling
arrangement,

In preferred embodiments the needle is driven forward from a retracied
concealed position fo an exposed position for insertion of the needle into the patient

25 during the first period during which a driving force is transmitted to the plunger, or
during which, in embodiments, the first part transmits a driving force to the second
part. Preferably the device is arranged such that the needle is advanced by a
predetermined axial distance before the plunger is driven info the barrel to dispense
liquid.

30 Any suitable arrangement may be used to result in the force fransmitted to
the plunger resulting or not resulting in relative axial movement of the plunger and
barrel. in embodiments relative axial movement between the plunger and barrel is
provided selectively depending upon the position of the first part. in some
embodiments the first part is arranged {o move a predetermined distance in the

35 axial direction before relative movement between the plunger and barrel is possible.



5 into the barrel should be sufficient to overcome any clearance between the end of the needle and the
front end of the device, and cause the needle to extend beyond the end of the device, e.g. front
housing a distance corresponding to an intended injection depth. It has been found that by providing
clearer definition between the needle insertion and dispensing parts of the actuation cycle to be
achieved, as a 10result of the use of the drive couplingzarrangement to control these stages of the
operation, the present invention may allow more precise control over injection depth to be achieved, as
the distance that the needle moves axially before dispensing occurs may be predetermined, by

arranging the firdthisnohaeebeid {herfissd ettt toeadvrnterdeetpimgatang toarnel, ploagepvisiaopeffelctive for
depressing the plysgekWNi-ihe lenaedifhasfepraivarredigrdasirddintanssAsrile invention

may provide greater confidence in the reliability of the distance the needle is advanced, it may be
possible to increX e Yilta AR ARl Y REdigd 43 Sl ct iR e g RE RORNSoRRIFo Re device
prior to actuatioricot¢headevitiedvithbetpbamgproesigingnthaaife cdvainessaafi¢hebedwise theconsistency of
injection depth, t;;'Hﬁdyro%gilggr?Qincreased safety, and reduced risk of needle stick injury. It will be
appreciated that the device in accordance with embodiments of the invention may provide greater
control over the quantitﬂf‘éPﬁ‘&%ﬁ?ﬁ@é@ﬁ@@ﬁi‘%ﬁé%ﬁ?ﬁ?@'&@é%%\é%i!ﬂ?"@bglé%%a&emature

release of liquid rgathalsotip pankodimenésringdhadistansstofapdsitisavalaiithatpiungessray be
readily 25controlled ?ﬁl sFrttin f the second part transmitting the

di f axial I hil
ivthctnﬁ Olastlrargf:% %ﬁié'/%té%\g% o(i)}v%e ﬁ I% tunﬂgp mto\%é ggrres.

driving force to tﬁé‘aﬁ ﬁ%gr. ne ments, 0 and/or secon parténto selectively

transmit or not treRBAsiniestaivingsbrihe katred Blinsgiad by osyErasiveNsIas et Ploageraito the

barrel prq_pgides %ﬁ@é‘!’rﬁk&aﬁi@ﬁ}ﬂe@ﬂ%%ﬂéﬁ B?(@%@Sﬁ_ﬂi@%@ﬂ%. di%&%@%ﬂ?_mﬁt@cﬂwe cycle.
30There is also dlscloseg an autorﬁatlc injection, devhcﬂe com rls&\?:glwagntn?\e? havin ﬁ needle, a barrel
and a plunger; dﬁ%"f‘g?ﬁ Ele s a4 9fﬁﬂ’t 'é%%ﬂ'&%? OSthe PaPe® 20 ‘E%&ﬁﬁ @part between

said driving meamsuaing daidrplemd el dn akblercoaplang pawsetcbiVist tram st ting berredt
transmitting force from He:griviRanBeRRRAARE ALINLLHIRRAOANSUP LIRS R RIgRA PORition of the

coupling 35part. - 38 - In some embodiments the drive coupling part is part of a drive coupling
arrangement coRiFHRIGY fireParineatoiep st at fRialesiria Rt Ma i Gstiosidhsr the
inventionm gdhe selggitvgiti@ssmisision letitigedaps misrinasnthe teddbivesciad énalesitoasveighe two

parts. SThere is ﬁa'é%z%}fﬁclé??ﬁg i %%FP&P""PEQ%%?B%H %%y?&&%”ﬂ?{ésé}% aswingebavind a needle, a

barrel and a plunge Ing means tor driving the plungér into the barrel; and a drive coupling

arrangement be&feenrdseadt dndridhnesherepidhsattiyinigese daiendprairesnislingvaivatioment
comprising at leagtre ped rsesesdnasisnahistivares eanfigosabip sHeR dhabR@IviRg dseepran be
S R ot o) PR S R T DeT S PR R 5 AR e grgn automatie
20 ’Rotational arrangements are advantageous in avoiding frictional effects associated
with prior art arrangements relying e.g. on radial tags etc. As the first part moves
axially during this period {o drive the barrel and piunger forward for needie insertion,
the first part may follow a helical path. :
In accordance with preferred embodiments, therefore, the driving force
25 transmitted from the first part to the second part in use is selectively effective in
driving the plunger into the barrel in use depending upon the rotational position of
the first part.
in accordance with the invention in any of its aspects and embodimenits,
movement of the first part to result in the plunger being selectively driven into the
30 barrel may be guided in any suitable manner. This may be accomplished by the
same guide means as used to guide the axial movement of the first part under the
action of the driving force. In preferred embodiments the movement is guided by
the travel of a pin or other protrusion in a slot. In embodiments in which the first
pari rotates to allow relative movement between the plunger and barrel, the guide

35 means may comprise a slot having at least an inclined portion for guiding rotation of



comprising: a syringe having a needle, a barrel and a plunger; and driving means for driving the
plunger into the barrel; 15wherein the injection device is arranged to perform an automatic actuation
cycle in use comprising the stages of; advancing the needle of the syringe for insertion, driving the
plunger into the barrel for dispensing a liquid contained in the barrel, and retracting the needle;
wherein the device is arranged such that during opetaggon of the device, a 20driving force is
transmitted from the driving means to the plunger during the dispensing stage, and such that a driving
force is not transmitted to the plunger during the retraction stage to allow retraction of the needle;

wherein the autdhffiietiRfsttibhameRadimeit e irsl aatess priseiaiafigdireAteeRteing&id driving

means and said jisingepethwthegetiaris diviereaupling oftaadesnpai com SRl ldasidinst and

second parts which arg configurable suc r|v for n be f; ctively tran gl ted or not
transmitted betwe(r;tr)] (fem r%n %ge 3@” Sen r|]fn utﬂrc‘?ﬁ Re re étlve r%taﬁo'ge i atl(%)él’(ls of t%e'iparts

wherein the first apgestobpdpants. ar@ @H@ﬁg@@amdnqhapmmﬁg @ﬁ%ﬁﬁ)ﬁﬁs%rqﬁ@@év% a driving
force is tra:-ansmIthﬁmﬁtwegm&h&;ﬂa&&aﬂ&eﬁem%p@méiwia%hesﬁk'@&e;msa@%mﬁ@m&ng a

driving force to t plun %{? uch - 39- that a driving force is not transmitted between the first and
second parts dum?defﬂg ﬂf oHSRFE to allow retraction of the needle:  wherein the second part
comprises a member attapted sonéndmgents diyeifige phungey hatdie)ywiessi thédraeupfmgsdrt is
arranged to rotajg IQlaye g Q?{%é'ﬂ‘% ¥WaFunAe gFDﬁg@F 138 (B8 AL ViRarReARRIRILAd thereto by

the first part in use, the second part b elng rotatable into a given rotational position relatlve fo the first
part in which thedﬂHW&fB?c%a@SHm%ﬁ&é B A RREd DG RGP TN PO H B RR L se;

10 to a third part of the drive coupling arrangement, and may be selectively effective to
drive the plunger into the barrel depending upon the position of the third part. Such
arrangements are particularly applicable o embodiments in which the second part
is provided as part of the plunger. The first part may engage the third part to
transmit the driving force therefo. For example, a front end of the first part may

15 engage the third part.

in embodiments, the drive coupling arrangement comprises a third part,
wherein the first part is arranged to transmit a driving force to the third part, wherein
the third part is arranged to move under the action of the driving force between a
first position in which the driving force is transmitted to the barrel of the syringe, and

20 a second position in which the driving force is not transmitied to the barrel of the
syringe. Preferably the third part rotates between the first and second positions,
and the first and second positions are thus rotational positions. in some
embodiments, the third part rotates from a position in which it may not move axially
relative to the barrel to a position in which it may move axially relative to the barrel.

25 in embodiments the third part engages a rear end of a syringe housing until it
reaches the second position. The third part may rotate into alignment with an
axially extending slot in the syringe housing in a similar manner to embodiments
described above in which the first part is selectively coupled to the syringe housing
while transmitting a force {o the second part. Effectively the third part moves from a

30 position in which it is coupled to the barrel to a position in which it is not coupled fo
the barrel. Preferably guide means is provided for influencing the movement of the
third part. The movement of the third part may be influenced using appropriate
guide means as discussed in relation to the other embodiments above, wherein the

first part confrols whether or not the driving force is effective to drive the plunger



and wherein the first part is initially not movable axially relative to the barrel 10 of the syringe, and is
rotatable under the action of the driving force to a position in which it is movable axially relative to the
barrel of the syringe to drive the plunger into the barrel. There is also disclosed an automatic injection
device comprising: a syringe having a needle, a barrel and a plunger; 15and driving means for driving
the plunger into the barrel; wherein the injection_dgvice is arranged to perform an automatic
actuation cycle in use comprising the stages of; advancing the needle of the syringe for insertion,
driving the plunger into the barrel for dispensing a liquid contained in the barrel, and retracting the
needle; 20and whieréia thedeiteriintbisnesmibesaseabveddbp inigdareaihigaletermivethvaeivsaid
driving means agd zaigk S¥5iRGea siot, Said drive coupling arrangement comprising at least first and
second parts which are configurable such that a driving force can be selectively %r nsmitted or not

transmitted between th&fESHERSSERMEhARE G SFRPEEE A SIPRCLIESIERYEE such that during
operation of the idewitimnatte\distpfare this trensseitte dshietwednriver ditstfardtise pong praetsithaing the

dispensing StaG%nEBftﬁ@B%gggsmmiag égm&éﬂtgaeo%v@&ﬁ& AR pueh thataidineoLeg ks not

transmitted between the first and secon éoarts uring the retraction stage to allow retraction of the

needle; 30wherdhfthestieEaddnactentepd & hrderssgaersristihemnecdiv A G rbied e idctively

transmitted or netdrangitesldeeive eyt fit sloasthgacose iRy toteppneling upan ifrerieative
rotational positions of the ba

ts; herein the first part is arranged ta rotate relati the second
part under the a(':r'H(e)%ttco){=1 t%eD (f‘riviltngafso\(rggéa 5[13 Qo“r‘.‘r?gt %%ﬁégg{ %“6’2?8%8?%%3%%%‘%%%%#%%&% %?\?en - 40-
rotational alignmezadiitihsertioastred sisrenssiamerseebing pattaiinthatnie dodis/asgiRRS RS %o longer

transmitteg to the.seeapthoats of th¥BRIEIBANSIfiES PaE SRRIMIIs D ARPRRIINEMJSBrafates into
alignment with said at least a &);ortion of the second gart; 5and wherein said second %]r?: (ifé i%ovided as
a

part of said plun§BEIONAG RIREFEIH TR HRVIERYLCAPL AHEE BIRG PSP HSheI-IiHYe
configuration of thévedebiead) otz rdingarrthaitte syadlerindey eridbybafdrd uisngthimmeedle

advancement stage o, e, pIHRGRLIFARYE LR theiRg el diing dhe AiRBSRFE RIRgRlerdispensing
a liquid contained in the barrel. 10In accordance with the invention in any of its aspects and
embodiments, tHarce transmitted to the plunger is not effective for depressing the plunger until the

15 needle has been advanced a desired distance. As the invention may provide
greater confidence in the reliability of the distance the needle is advanced, it may
be possible to increase the distance that the needle is retracted into e.g. the front
housing of the device prior to actuation of the device without compromising the
effectiveness of the device, or consistency of injection depth, thus providing

20 increased safety, and reduced risk of needie stick injury.

It will be appreciated that the device in accordance with embodiments of the
invention may provide greater control over the quantity of liquid dispensed. This is
possible due to the ability to avoid premature release of liquid, and also, in
embodiments, as the distance of axial travel of the plunger may be readily

25 controlled by setting the distance of axial trave! of the second part while transmitting
the driving force to the plunger. In embodiments, the rotation of the first and/or
second parts to selectively transmit or not transmit the driving force to the plunger,
or to selectively push the plunger into the barrel provides a clear start and end point
to the insertion and/or dispensing portions of the cycle.

30 There is also disclosed an automatic injection device comprising: a syringe
having a needle, a barre!l and a plunger; driving means for driving the plunger into
the barrel; and a drive coupling part between said driving means and said plunger,
said drive coupling part selectively transmitting or not fransmitting force from the
driving means to the plunger depending upon the rotational position of the coupling

35 part.



driving means may be of any suitable type capable of providing a force urging the first part in the axial
direction, and may, for example comprise a source of compressed gas which may be controllably
released to provide the driving force. However, in preferred embodiments, the driving means
comprises spring means. 15The spring means may comprise any form of spring or springs, but
preferably comprises a coil spring. In a subset of ggbodiments, the driving means comprises a
spring which contacts a rear end of the first part for driving the first part. In some embodiments, the
spring is mounted over a rear end of the first part. Preferably the first part 20 comprises resilient rear
legs over which the sprifigsisrmcimibedirférgsindrdineaspbplivgated iagainst @ dovessdalyinaovable
surface at the reQFrQHSleéﬂtecQ%‘ﬂ_ﬁQnﬁ%ﬁ@é@@@ﬁ&%ﬂ%@ WBIC 1858 ViR aRMPERes:a guide

member, the spring is seated against the rear end of the guide member. In accordance with the
invention in any BFRECERINRRIIRYERIONHES FE RN LIRS T BRI SERR SREP R BT Which is
25gripped by a usestionaseoditeneutiethbawsipgrtaay comprise formations to facilitate gripping,

especiallyﬁ:y users Whoﬁ%%eiét lrgg/dﬁs/%ggg% . ?yﬁnﬁ@rnM%Wg&?g 9 Qﬁggﬁg%l’%gurface

material. The outer housing preferably is joine ront’housing of the device."Thus, the outer
housing and frorft 3y HaEsth & 8RR PRE\ATUUREEE JEYIOE SPeRBSURT Y& EIchaRMMREIINY by a user.

The housings 30ptretdherechariauaithyingrem HauerwIeNa@Ningl tRAReEHNg saidt1- In
preferred embodir'nents the 1;{jgv\i!ce com rises a vir(-%-lve\:}/i1 %ﬁ]\r/]!]n%glvr\}/ to &ha I%rtsrt]e user ton\gevg %Qe position
of the plunger bGP T ARSI B2 AN OF RE HeVice. “Thig s p?e?era%siy con‘ﬁgurec? B HoW a user to
see whether the wbitieats oftfigusgbiecgeitiathbbenfuing éxiselkah derrsicTivslistranzstitind dnventive in its

own righty$ and faugMasmvienad domafiithalaspect, the invention provides an automatic injection
device for a syringe com%ﬁising a needle, a Iun%er and a barrel, wherein the device comprises a

viewing window allowin§ e GsSrA5 L EEHRESHLEBHYPIE NGHE? APYf€barrel. The presence of a
viewing window may enzaihgdsinger to check that a dose 100f liquid has been fully dispensed by

looking at the position o%)g}ﬂ g@g@{n@g}%g&g,eé, @J}pépéﬁg%%m%g of liquid visible in the barrel. The
a : ,

viewing window preferably extends amallf\éalong the syringe housing a distance sufficient to enable
viewing of the plunger iANSHHEES AR StIACHEN DR MNFoMEIE5E R PRGRTStispensing of a dose of liquid
and its mest fully extendedpastiepxdiostad\adici haisgensins:abtheamasaahiite stilather words,

the viewing window, preferably exiends axially ver the ful micnded diptane of rayetof at least the
front end of the p%nger.ufﬁis IS gcﬁlaﬂtageou as the user rrgay more easily Sed I the ﬁquid has not

been (fully) dispersssticas éxpiegiad, rbynoBsdratbetharts hes disprirnga ik visepriansssitidreof the
plunger after actiygtion aFathardbay merabelring able to see that 20the plunger has been depressed

to some extent relative tq an jnitial position as may pe the case with a viewing window which does not
extend a significant dist‘gch%’éeuélé??g&ﬁ\éogdﬁéﬁrﬁ %b%?gar@?n(ﬁgﬁ\%%%afﬁé‘ %f\el{/rxl/ hgWifiéw has a
length of 2 leastdidg fardepisciiersvhitiatiGast 9694rbfithaviemushoothehelbagesidinimpihe embodiments
the viewing windgw-1as;3-/engid 19,8810 wsunR@ i s Bdkiendh flsmitied to the plunger
during the retraction stage to allow retraction of the needie;
wherein the automatic injection device comprises a drive coupling
arrangement between said driving means and said plunger;
25 wherein said drive coupling arrangement comprises at least first and second
parts which are configurable such that a driving force can be selectively transmitied
or not transmitted between them in use depending upon the relative rotational
positions of the parts;
wherein the first and second parts are arranged such that during operation
30 of the device, a driving force is transmitted between the first and second parts
during the dispensing stage for applying a driving force to the piunger, and such



25the barrel. It will be appreciated that it is necessary to initiate the automatic injection delivery
cycle in some manner. In embodiments, the device comprises activation means adapted to be
operated by a user to trigger automatic injection delivery. For ease of operation it is desirable that the
activation step be simple, for example 30involving a single action by the user, but resistant to
accidental or inadvertent operation. The activation meggs may comprise a lever, button or the like, or
any suitable arrangement. In embodiments the device is arranged to be activated by pressing a front
end of the device against the skin. In embodiments in which the - 42- device comprises an outer

housing, the outérdieugiipafaycedsarehtigaermsted ketuagmibs dbardanaend aarsriungsipg) of the
device, to enableagiiMationLftReMevicerRas8inaiBeesRs: housing toward the front housing of the

device. The device may then be activated by grasping the outer housing, and pressing 5downward
with the front end of 1-cMTEURIE HEIZEAORTHER T DTSR ACOEEH AL AR TR NGBRRGBHEE the device
has been initiallwit}iggerbdndtm mmee ebt!wdr@adtiemngo@d.@. MdlmMivarieémdh‘atdispe_nsing
and needlg retraglign, AEeus _QH&BH‘@F%"é(r?%él%@%%%%ﬁéﬂrﬂ{@é(%}%w the HeehaIha deyice is

arranged such that the transitions between the needle advancement, dispensing and retraction
10stages occur dfciReRrRARRT Peing raiRisbifTEA & FYREHRINBORCHHC TR Ry Brigdhe [EShrevented
from exerting a dyining favice preodridracibradienref heydevinsndihus idiseme wehedinesis;audtomatic
injection delivery %ﬂ:l?niastgiggered by releasing the driving means to enable it to exert the driving
force, and the activation Stép is operable to 15release the driving means to enable it to exert a driving

force. This may be achigVe ety saifglearidnmulialihech st Btahneibe sp bR release a
catch or dgtent vinigla KSsifai e A RSHRbHY cp @ the ddvingoneansiviliraciwatiopsdiapmay be

operable to release. the driving means directly, o releasing.a component coupled thereto. In
embodiments in WN&!%'&P}%W?%TEE? ﬁ‘f%%\'ﬁ'sr % 34 é%l?ﬁ%%?%ﬂ g?ﬁ%%ts ar ,?h% 38 va |%R}Pnn 7 release the

first part to releagdcligedrivieg means. In some embodiments in which the driving means acts on

a first part, the first partygdgsiraipedirgRast BPYERRRLLNHSLEE RANBHPRFNYiINg means until an

activation step is carried out. In embodiments the activation step may be 25operable to release the
first part by releasing retaHiiNg YIS & PS5 TPEFERI NAARIEASERL of the first part under the action
of the drivthg means. Thedethinggeweafsmiayite theaitrafethetlinsedamtreknd in some embodiments a

rear end of the first part Gomprises e fEIRNINAME AR J De B HNANRNSISRBIANIERASS e
cycle in use comprising the stages of; advancing the needle of the syringe for
insertion, driving the plunger into the barrel for dispensing a liquid contained in the
barrel, and retracting the needle;

20 and wherein the device further comprises a drive coupling arrangement
between said driving means and said syringe;

said drive coupling arrangement comprising at least first and second parls
which are configurable such that a driving force can be selectively transmitted or
not transmitted between them in use;

25 wherein the first and second parts are arranged such that during operation
of the device, a driving force is transmitted between the first and second paris
during the dispensing stage for applying a driving force to the plunger, and such
that a driving force is not transmitted between the first and second parts during the
retraction stage fo allow refraction of the needle;

30 wherein the first and second parts are arranged such that the driving force is
selectively transmitted or not transmitted between the first and second parts
depending upon the reiative rotational positions of the parts;

wherein the first part is arranged to rotate relative to the second part under

the action of the driving force to bring at least a portion of the first part info a given



retaining means by disengaging the retaining means. In embodiments the 30activation step is
operable to disengage the retaining means by engagement with a surface. In embodiments in which
the activation step involves an axial movement of the outer housing of the device relative to the front
housing, the outer housing may directly engage the retaining means to disengage the retaining means.
In embodiments the retaining means comprises one ogfgnore hooks which 35hook over a flange of the
device - e.g. provided by a rim. In embodiments in which - 43- the first part comprises resilient rear
legs, each leg may define a hook at its rear end. The flange may be provided by any part of the device.
In embodiments[ateligiishalfgnaenicsiborhisasts poitienrtiiessapendrhan sydetprbeided™sy an end of

the gqide meansyRSQRE Ig_%%p{fgﬁgm@é@&mﬁ@g&@%i%ﬁ@n step is c_)perable to 5 disengage the
retaining means by unhookln}i hooks of the retal.nlnsg means‘fro&}%ﬁe I‘I% The hogks ma¥ be arranged

to be unhooked in any WFHREF BEAKRE BRI SRS RS SRSH "REURE 'R THHEBREd by
engagement withvithssaifthet e fe raisticanfdhd sfdbedqatér housing. Preferably the hooks define

respectivg:cam surfaces, which cpengsate with ;ggﬁ %fgggég SaYse: lg}esgg%g Winhook from the rim.

The 10hooks may be arranged such that they are moved radlallz inwardly to unhook them from the
rim. In accordanceRAMMESIERRSTY itedh F ERIECASHtdah FBRRDBHPEIRE &he injection device
preferably compeisegar:tne sfape Ghecenasap conergeiherdtontayregslie endofidhededoendn
embodiments thg end ¢ be fitt f ing. o outer, ' vice at its
front end. Prefera elf/1 eé’} %r? %&?ﬁ %eggérg ﬁ?eegﬁghﬁgﬁéﬁg% '%L’Iiglg e%@eﬁ%fﬁé%ﬁ%ﬁﬁ@%help

maintain sterile €HRENBIAS. Skrredpcisns NsIpERdiAE witatrA R, kagetlip, to the front end of the

device. Tfie end cap is fypisal4asa0vad (REQVEnBsHVALRY of thasfdaeaha Brefedmskambagdiments
the device is arra?g,ed such that it gan?ot be a}%ijlaEed until 7F(?the% end.gap IS fremoved. T{Q}e end cap
may act as a fur é#'&%{%%aaﬁg?ﬁgt A AN R REERRARIRSS 7P \6 EHatUPE S VA In some
sets of embodim@atpantivhich axdtivditiertiis candedeyutdexegintg trerpts heoging ®dwards the front

housing, the endcsm%Jés%er@age%H?_cﬂrﬁ;\ég'yeaeéha%m;91‘,-@?@@9@&&%@@(\,9{@\/@@%%ﬁaIﬁ%@. movement

of the front housing and outer housing. 25In most embodiments the needle is protected by a needle

guard which muStBEeVEmSVRE HIGCE RPN R VT MRASH EPTRIETH a9 SIS an outer

rigid needfe guamhangra inkensasbie nbitiprespainie tip cogpday desptiagh éditpritferebig needle guard
to enable remov%] '%f Iilpsee igigorﬁe (?;1,? guard and tip cap as a unit. The tip cap may be separately

formed and attac e(fto the rlgldS ee%le guard, or

In a subset of embodiments, the driving means comprises a spring which
contacts a rear end of the first part for driving the first part. In some embodiments,
the spring is mounted over a rear end of the first part. Preferably the first part

20 comprises resilient rear legs over which the spring is mounted. The spring may be
seated against a non axially movable surface at the rear end of the device. Insome
embodiments in which the device comprises a guide member, the spring is seated
against the rear end of the guide member. In accordance with the invention in any
of its embodiments, the injection device may comprise an outer housing which is

25 gripped by a user in use. The outer housing may comprise formations fo facilitate
gripping, especially by users whose dexterity is impaired. The outer housing may
comprise a tactile surface material. The outer housing preferably is joined to the
front housing of the device. Thus, the outer housing and front housing cooperate to
provide the exterior of the unit as seen and handled by a user. The housings

30 protect the mechanism and syringe from the environment, or tampering.



30may be integrally formed therewith. For example, the tip cap may be a lining of the rigid needle
guard. Preferably the needle guard is located between a front housing of the device and the needle.
The needle guard and the tip cap of a syringe are typically supplied with the syringe, and are subject to
regulatory approval. Thus, as with the syringe barrel and plunger, it is important that an injection
device should be 35arranged to operate with standardytjp cap and needle guard arrangements, without
- 44- needing to modify them, as this would require further regulatory approval to be sought. In
some preferred embodiments, the end cap is arranged such that it pulls the needle guard from the
needle as it is removedinThifersbieshedimsrbdhethdeSoatepmpithera dievgoardinduivirednaletip cap as

a unit with the endlcan. I sRaRELRAlEMRARIRERISI SRS R YR SRS AliArhedie tgifont housing

of the device, and the end cap comprises means for pulling the needle guard from the front housing of
the device as it i$ MEFORVEEERPr eRefidd ehip Gl EhES th&rReS e inar ERRRADR arranged to
engage a rear erg:pithamdeste Gllarkpeild removaitisramdie fnentrveusirgn Theweedistguard

P o o AT RE 0 BRI ALAA R LSRR K gk 10 Snd the

needle guard to remove the needle gua eral e.end cap Is arranged such that it may be
replaced after adfiR@isn Gewiee dencay g srBmisEr RS Feriersi@arts PrES Whethd to 15feel

more comfortablgseplerinadhprad afteswing fiRibIl Wibanset estiiely trcessan ter awid

accidental needle] Eﬁicgrir#‘j%ig abrreegause the needle will be retracted after use in the preferred
embodiments. InDem%odlments, the end cap is arranged such that it may be fitted, e.g. clipped, onto

the end of the device bdtreetsenandiafdewndyatisiowitiay deside sRusdeialhetidkidctoeomprises
first and 2@secong i@&é%é%ﬂﬁ@'ﬁé%@ﬁ?%%ﬁhé%@ #ag68RdRe SMRbIGTRSLMRaP to be

clipped on to the end of the device both before and after activation of the device, the first and second

means being loc3RE PARRrM AN3MPLRIEHE THRSIRE RBME AN B NIEMAEHNARY the relative
position of the froréfecidyrnexEndDateihalsigghef thendeicasivill baligtaitangdiicdumt gerethiation of the

device. 25This ' U AHEUERULE NN IANI ARG BINRBR YipaddTgiadurner aspect the

invention provides an automatic injection device comprising an end cap, wherein the device comprises

first and second HRPSASTESPetHOER Tk BRI ot ftivecsitata resEivaEnerissfteap to be
clipped orsto thegaipd editiyeot erda0o 4T Ingfioreianthaftaoans) at e einhevieviee tieréisst and second

extends axially over the full intended distance of travel of at least the front end of
the plunger. This is advantageous as the user may more easily see if the liquid has
not been (fully) dispensed as expected, by observing the content of the barrel, and
the position of the plunger after activation, rather than merely being able to see that
20 the plunger has been depressed o some extent relative to an initial position as may
be the case with a viewing window which does not extend a significant distance
along the barrel. in preferred embodiments the viewing window has a length of at
least 70%, and preferably at least 80% of the fength of the barrel. in some
embodiments the viewing window has a length to permit viewing of the full length of
25 the barrel.

It will be appreciated that it is necessary to initiate the automatic injection
delivery cycle in some manner. In embodiments, the device comprises activation
means adapted to be operated by a user to trigger automatic injection delivery. For
ease of operation it is desirable that the activation step be simple, for example

30 invoiving a single action by the user, but resistant to accidental or inadvertent
operation. The activation means may comprise a lever, button or the like, or any
suitable arrangement. In embodiments the device is arranged to be activated by

pressing a front end of the device against the skin. In embodiments in which the



30means being located in different axial positions. In embodiments the front housing comprises
first means which cooperate with the end cap to retain the end cap in place before activation of the
device, and - 45 - second means for cooperating with the end cap to retain the end cap in place after
operation of the device. The first and second means may be axially spaced from one another,
preferably by at least 2 mm, and in embodiments by asdistance in the range of from 2 mm to 5 mm. 5In
accordance with the invention in any of its aspects and embodiments, the device is preferably
packaged in an outer package for supply to a user. The invention extends to a package containing the
injection device firdcesrtapdseqiah thieinveyrion thanyter sustpeeeydreansodiddntasfor supply to a

user. In embodimants AR YERH0S herIHarRARPEINBRIBIRIabl SRy iRaR Ak epmtainer for the
device, and a releasable seal closing the container. The seal may be arg;f?nd seal. T%contamer is
) i

preferably formetFUFa AL HISRHIARHP IR R LA NS IS EPHYER oF P SMGRiNd Phay be
transparent. Prefieséds\nthe thackagauiisied plagtamiid thpackaghogsingy auhmpeiserg film material. The

packaging;may 8§W§% wiewoercmatenal Hislriabldhe PAckaINg;s a.single Lalaygrpackaging.

In some preferred embodiments the packaging cooperates with the device physically to disable the
activation mechdffisRyettipe gagrihesaviseineamssriviaisigepesbk AN RitpRIss e g force or

impact such as mjgbidiecgpieouslerastié apackage:is, dioppadrer datskeddndtansinPsetarably the

packaging cooperr%\tes Ovyith the devi&ﬁ: to tglock tpe relet se means of.the mechanism, It i% believed
automarncaily withoutfurfier intervention br¥ %{JSEF. [iﬁgla device fs arrarﬁecf SéIC
that these arrangements are advantageous In their owrt right. ere Is also disclosed a package

comprising an otltetthadiansitignrebelviag d teorasith atvanesinedle diseanalia gadprirasdged operating
mechanig®, wheggitha Qe RAKRSIRY cooperates with the device to disable the mechanism by
25preventing movement of %release means, of the mechanism. These aspects and embodiments

of the invention may prg\/ﬁﬁ'é gqﬁpﬁ?‘fgf’é’ f@ﬁ/'%gﬂﬁ'f)@swg NS PRI SR ﬁge &t the device to
try to prevent prersatngezadtiviagdnrtailpridids e aspdicrs dbeataibiodiménts iofstregnvention may be

applied to a devigahayinghans KBH Al ISEHBN DR I6/aR!K g JBRANANIEBa3thg the driving

means to enable it to exert the driving force, and the activation step is operable to

15 release the driving means to enable it to exert a driving force. This may be
achieved in any suitable manner. The activation step may be operable o release a
catch or detent which restrains a resilient force of the driving means. The activation
step may be operable fo release the driving means directly, or by releasing a
compeonent coupled thereto. In embodiments in which the driving means acts

20 directly on a first part, the activation may release the first part to release the driving
means.

in some embodiments in which the driving means acts on a first part, the

first part is restrained against movement under the action of the driving means until
an activation step is carried out. In embodiments the activation step may be

25 operable to release the first part by releasing retaining means arranged to prevent
movement of the first part under the action of the driving means. The retaining
means may be a part of the first part, and in some embodiments a rear end of the
first part comprises the retaining means. The activation step may release the
retaining means by disengaging the retaining means. in embodiments the

30 activation step is operable to disengage the retaining means by engagement with a
surface. In embodiments in which the activation step inveolves an axial movement
of the outer housing of the device relative to the front housing, the outer housing
may directly engage the retaining means {o disengage the retaining means.

In embodiments the retaining means comprises one or more hocks which

35 hook over a flange of the device - e.g. provided by a rim. In embodiments in which



- 46- comprises driving means, and the package blocks a release means of the driving means. The
driving means may, for example, be a spring or a compressed gas. In preferred embodiments, the
mechanism is a spring loaded mechanism. In these embodiments the package may block a release
means of the spring. 5In these aspects and embodiments of the invention, the packaging may
cooperate with the device to prevent activation of the ggvice before the device is removed from the
packaging. The packaging may, for example, be arranged to prevent release of a catch or detent
restraining the resilient force of the driving means. For example, in preferred embodiments, the
packaging may pheviest trobksniufes retdlinmganeaps, eahbdkingdrotefmeimtoaietadisedhe resilient

force of the driviggneqns;ahie RACKAIIEVRRY BOTRIiSEaeansdonblocking,maysmentf the hooks.

The disabling means in these aspects and embodiments of the invention is an integral part of the
packaging. The Wjichidi SSVICECHMRESERRiEE MRANHE S EELMANPERIBHISARY Bt ReA8EESects and
embodiments mayibie meadsin ioaijbrctien withaoyihpetoftayringeaiidestgyicep enayidr used with
conventiopal appy i 0 ire a ification of the syringe, package,
avoiding tﬁe nee%égt%ggggéjg%(ﬁ%t?nﬁﬁgﬁéu a%(rg gﬁééﬁ/’%ﬁg I%Sv? %%%%%F%até’}’é‘t‘gﬁ %%?ﬁé#é‘\}ﬁ% of the
present inventiofitan Be PeRierTighiresl a6 ans e éol keithBostseditraraymeges ThuEdreelimdiriments of

the invention, thengeslriisdhethelaive @éhﬁh@ék@h@ﬁ%ﬁ@é@mﬁ@nﬁm%/Qﬁk%‘cé,sﬁae\wag&b?ri-e-
including the barrel aréd ?&edle tis (fjlriven forwa%d %[ﬂrelﬁa tedét%o gaﬁ?vance or tr_etractt e needle.
References to ag\r/’aenncmog i\%ﬁarfo%%fﬂ?‘ther%gé d rtngy it HBEII{FP&%? ‘t@&ﬁ\??nsgu Srd the
syringe and vicewisrsecdapertmodithéhtss2Btne phureyee dmzé"onk_ﬁ m$0hMﬁemyﬁagm.mwein the
piston is i@N COMPERSHIRIC be arrdfifedRVIOR AN HReRMOSEMEAIIAMIRS R SURFHEE AR,

intradermal, subdermal or intramuscular levels, for'example. The present invention is particularly
advantageous foff%rgér\?f/ifwﬁ'syringes having a glass barrel. Such syringes are more susceptible to
breakage in use due tolfoscesréxettedito itevevitreiS0plungesfintatiedaast embobiregpreseat invention

extends (o an Ineglion dauine B aRAMPRGRHILAN SldG £SRREIS, A G RgdiRaRis Rl g nvention
comprising a liquid to be dispensed - 47 -
needle end of the device. In embodiments the end cap may be fitted to a front

15 housing or the outer housing of the device at its front end. Preferabiy the end cap
fits over the front housing of the device. This may further help maintain sterile
conditions. The end cap is preferably arranged to fit, e.g. clip, to the front end of
the device. The end cap is typically removed prior to activation of the device. In
preferred embodiments the device is arranged such that it cannot be activated until

20 the end cap is removed. The end cap may act as a further guard against accidental
needle stick injuries or premature activation. In some sets of embodiments in which
activation is carried out by urging the outer housing towards the front housing, the
end cap is arranged to prevent activation of the device by preventing relative
movement of the front housing and outer housing.

25 In most embodiments the needle is protected by a needie guard which must
be removed prior {o use of the device. The needle guard may comprise an outer
rigid needle guard and an inner resilient iip cap. The tip cap can be attached fo the
rigid needle guard to enable removal of the rigid needle guard and tip cap as a unit,
The tip cap may be separately formed and attached to the rigid needle guard, or

30 may be integrally formed therewith, For example, the tip cap may be a lining of the
rigid needle guard. Preferably the needle guard is located between a front housing
of the device and the needle. The needle guard and the tip cap of a syringe are
typically supplied with the syringe, and are subject fo regulatory approval. Thus, as
with the syringe barrel and plunger, it is important that an injection device should be

35 arranged to operate with standard tip cap and needle guard arrangements, without



in the syringe barrel. The injection devices may be used in accordance with syringes to inject a range
of different liquids, ranging from viscous, e.g. sustained release, to non viscous liquids. The liquid may
be any such liquid. The liquid may comprise a medicament. It is envisaged that the device may be
advantageously 5used to dispense newer biological drugs which are becoming available. In
accordance with a further aspect of the invention, therg,is provided a kit of parts for the injection device
of the invention in accordance with any of its aspects and embodiments. The kit may or may not be
supplied with a syringe for mounting therein. In accordance with some embodiments, the syringe may
be located in a hesinaderhodifintbemndsatsemblétredtiva fushehmgsitagen aparaskentely comprising
the remaining cafgporents of the device may then be assembled as a unit with the front part of the
assembly. Thus in some embodiments, the device maﬁ be supplied as a two part kit which is

assembled with a syringeSHFiIPISEeSES CREPHBSIFIJE SRP SRR BAH ARG GitAR e dt BvlSinvention
15provide an inj¢iesi oacdiy peavdicihnnitay aredlid egteatemeastiolfoveeirisleiosrdegihcdtitk the quantity

of dose deéi"ere%ufgrr i@é fie é@géﬂ%@d’ | Kd%@ﬁ?.ﬁé?ﬁﬁjcégcpt.% SAGG e ARMIES Mgy bg more easily

manufactured. Pre ce Is formed from tion moulding techniques. It has been found

that in embodimé&fts gheriesliengatridbenapBie soaitkls adasher & dprEonbonsiNecbhsreciated that

references to thejelgea/ared ﬂi@&ﬁ@@dﬁ@iﬂﬁrﬁﬁ@é Fﬁéﬁ\%dﬂﬁﬁﬂﬂ?ﬁd%éédf@%%f&%ﬁﬁh@ injected in
use, and the "for%/vartq]end of ttP inifctjon de.;(lice is therPef(\)tre thF needle en ne%rg[ﬁt to thcﬁ eperson's
skin in use. ConVeridIg RS Sh S IBYIRR #PehISVEra Witk o TSR T TR TR RS WiER I away from
the person to bednjdtpd|inghitezne ¥ eardrgfat todndeger efeasrtenthefdngl RSulittgialice furthest from

the persos skindmyegit from tRSASEPABDLIMAL HHEAUNML BEFARIIRY MeaHenes, ampishe features

described with reference to one of the aspects of the invention may be used in conjunction with any of
the other aspect8 S hEMVRANGAEHALBIRR AR RelvRsR Madiani hRusheierthireseeMt preferred
embodiments of gherthicerstoovertheaeehie desadibed by way of example only, and with reference to the

accompanying draWingﬁr%Fé’P’éEﬁ}‘fﬁé:QW%a]p s a ) q@ggﬂy{g; %igwt%@gﬁaﬁ%%@gﬂgraccordance with

a first embodiment of the invention prior to use with'the end cap In plac er removal of any
outer packagingacigtion of g #8vices o BisthasdpeieiRuad ity inderaiRatinasaE RN Edice shown
in Figure1k FigurgeBribisttaiamthopyripgapreirciapidne deyiee:afiFioues hdnsuataddgtail;

necessary to avoid accidental needle stick injuries because the needle will be
refracted after use in the preferred embodiments. In embodiments, the end cap is
arranged such that it may be fitted, e.g. clipped, onto the end of the device both
before and after activation of the device. Preferably the device comprises first and

20 second means respectively cooperating with the end cap fo enable the end cap fo
be clipped on to the end of the device both before and after activation of the device,
the first and second means being located in different axial positions. This stems
from an appreciation that the relative position of the front housing and outer housing
of the device will have changed during activation of the device.

25 This is novel and inventive in its own right and thus when viewed from a
further aspect the invention provides an automatic injection device comprising an
end cap, wherein the device comprises first and second means respectively for
cooperating with the end cap to enable the end cap to be clipped on {o the end of
the device both before and after activation of the device, the first and second

30 means being located in different axial positions.

In embodiments the front housing comprises first means which cooperate

- with the end cap to retain the end cap in place before activation of the device, and



5Figures 4 to 11 illustrate certain features of the front assembly of the device of Figure 1 in more
detail; Figure 4 is a perspective view illustrating the way in which the syringe prepack of Figure 3 is
encased in a syringe housing in the embodiment of Figures 1 and 2, but with other ccimponents of the
device omitted for clarity; 10Figure 5 is a vertical cross sectional view through the assembly of Figure
4, but also showing the front housing assembled thergtp; Figure 6 shows the interior of the left portion
of the syringe housing in more detail; Figure 7 illuStrates the features of the exterior of the
right portion of the 15syringe housing in more detail; Figure 8 illustrates the assembly of the
syringe and syrif8eCRBRATH DI RRRSIA It WEtLIPE I ER TS ERIPIIRG B SR EhPREBSHY:

Figure 9 illustratgsdhaassemdbeokEigwe i ssrnableadvitadhe tianbbeusing sgategureniO is a further

view of the assembl Sllﬁ%\m in Ei re 9 bein away at.the front end; Figure 11 is a vertical
cross sectional \ﬂ@?\/%tﬂ? éhplrﬁ ef%o%r%\f %%8?5?%3%%@\%3 %%]C'J'V\?rﬁn ?r%olgf@l?rrgslb\xi?hgfﬁtgrécnedligg in place;
Figures 12 to 22riltystreftbaedaimféatrasiof the rear assembly of the device 250f Figures 1 and 2 in

more detajl;  Figurg2 s ARRESRGHI ViR VIRNRRPVANhING RYriRgedioHaemBdvaaviades spring,
plunger cup andqgwde cylinder of the assembly; Figure 13g%an exploded viem_ghowing the

assembly of the FRYMEHS RERTE ARM RAEKGBRIL AR dRGSAARIFIGHRRY SDAMSTH nlBfe detail; 30Figure

14 illustrates theragsgiorhixehthets wringdaggrogechousithg afettivivdaytiadendoeidgroataitiay in the
front region; Figyig 193RI IRG IR YAl BeAbinendesclipsifiryisasatFigure 1.
In embodiments of the invention, the outer packaging preferably comprises
10 a container for the device, and a releasable seal closing the container. The seal
may be an end seal. The container is preferably formed of a flexibie material, and is
preferably a blister pack. The packaging may be transparent. Preferably the
packaging is of plastics. The packaging may comprise a film material. The
‘packaging may comprise a polymeric material. Preferably the packaging is a single
15 layer packaging.

in some preferred embodiments the packaging cooperates with the device
physically to disable the activation mechanism of the device so that it cannot be
operated even with a substantial force or impact such as might be encountered if a
package is dropped or knocked in transit. Preferably the packaging cooperates

20 with the device to block the release means of the mechanism. it is believed that
these arrangements are advantageous in their own right.

There is also disclosed a package comprising an outer packaging receiving
a device therein, said device having a pre-loaded operating mechanism, wherein
the outer packaging cooperates with the device to disable the mechanism by

25 preventing movement of a release means of the mechanism.

These aspecis and embodiments of the invention may provide a further
safety feature should the internal arrangements of the device to try to prevent
premature activation fail. These aspects and embodiments of the invention may be
applied to a device having any kind of mechanism. Preferably the mechanism

30



Figure 16 is a vertical cross sectional view of the plunger cup of the device 35o0f Figure 1; - 49 -
Figure 17 illustrates the engagement of the plunger cup with the plunger; Figure 17A illustrates the
assembly of the plunger cup, drive cylinder and syringe housing in more detail; Figure 18 is a
perspective view illustrating the relative position of the plunger 5cup and the drive cylinder before
actuation of the device of Figure 1; Figure 19 is a pgrspective view illustrating the relative
positions of the plunger cup and drive cylinder after actuation of the device of Figure 1, Figure 20
is a perspective view showing the assembly of the front housing and guide cylinder in the device of
Figure 1, and thessiativesphsitigs edfrtheahithepbOkag e hinger cupcmsd cweecyfitfdedivitige slots in

their iniial position.Brior (e MIPMESAG L6 viee oxar SIOME L0 G AR FgHEsONANg o

Figure 20, but illustrating the position of the drive cylinder relative to the guide cylindermore clearly;
Figure 22 is a detSifYEpFRINERID RS IMAENF AR iR RRIGK {RBYRAMERBAIESN e HisAge of Figure
1 illustrating the waydoimith tthepspriagsfaree itomtaingddsefoeasthrationmfihe device; Figures

23 to 28 illustrate the devige of Fi 0 es:-hefore af ivation; Figure
23isa cu:"%J away view sﬁ%@%ﬁg t%g %ge?\sli]%?éo%?é#goﬁﬁ %ﬁ(%s%ogsqggﬁ%%&%og%gg %%%ﬂgai%a y Figure 24
is a cut away vietPePRIRIR Y idfedriiceirrigMent arbratiansidoftvice hefespinderismie activation;

Figure 25 is a CUlspVsR%/ RVINORE BSBRAINYD tPnEigHER A PHINabIciRE aowe B alraaiianthrough the

front end of the device; 25Fiqure, 26 is a cut aya view showijng the. device of Figure, 1 after activation,
and onte the noBATALLEEN SHoARRa o EGH TS UHe LR Bbloie diLHENEINY Fommences:
means. For example, in preferred embodiments, the packaging may prevent hooks
10 of a retaining means unhooking from a rim to release the resilient force of the
driving means. The packaging may comprise means for blocking movement of the
hooks. The disabling means in these aspects and embodiments of the invention is
an integral part of the packaging.
The injection devices in accordance with the present invention in any of ifs
15 aspects and embodiments may be used in conjunction with any type of syringe.
The devices may be used with conventional approved types of syringe, and do not
require any modification of the syringe package, avoiding the need fo seek
additional regulatory approval.
_ It will be appreciated that the device of the present invention can be
20 configured to be used with a standard syringe. Thus, in embodiments of the
invention, the needle is fixed relative to the barrel of the syringe. The syringe as a
whole i.e. including the barrel and needle is driven forward or reiracted io advance
or retract the needle. References to advancing /driving forward the needle may
then equally refer to driving forward the syringe and vice versa. in embodiments
25 the plunger acts on a piston of the syringe, wherein the piston is non compressible.
The device may be used to deliver liquids to subcutaneous, intradermal,
subdermal or intramuscular levels, for example. The present invention is
particularly advantageous for use with syringes having a glass barrel. Such
syringes are more susceptible to breakage in use due fo forces exerted to drive the
30 plunger into the barrel.
The present invention extends {o an injection device in accordance with any

of the aspects or embodiments of the invention comprising a liquid to be dispensed



Figure 27 is a cut away view showing the device of Figure 1 after activation, and once dispensing of

liquid is before retraction of the needle; 30Figure 28 is a ' wing the
R 24l CHERRLBA MBI RAPWIN

device of Figure er activation, and once the needle has been retracted once more following
dispensing of liquid; and Figure 29 is a cut away view of the device after the end cap has been
replaced following completion of dispensing; - 50 - Figure 30 is a cut away view of a device in
accordance with a second embodiment of the pr&&ent invention, but omitting the end cap and needle
sheath for ease of reference; Figure 30a is a view of the guide sleeve used in accordance

with the segopd aembodiment of g e iices nElPHER Sddhap&laredRRrspective view

illustrating the mechanism of the device of Figure 30 in more detail, but with certain components
omitted for WSO iefaiRshagange of diffefgntdayidsidangBRdem Viswst 8 pirgEedriver in
accordancealsfizdhe hosecssodenbiodine khoawingytbe apesiod Biidn Thenkdetaley  Figure 32 is
a view similar to that of Figur , put [ |tfe i | e device;

Figure 33 iSAView Sim ﬁgr% t%oﬁﬁ%l% OFFIlqé|é%%%ée%%ﬁ%wéﬁgﬁgZﬁggr%%gﬁg%@ %\é%ég ! ront assembly
assebledugeeiie dpeenee; esrEhbidogiced dryaswainhiRieserRPOERIRPER but with the rear assembly

components assefRbledi@apibdith a fuktitiiaspadilustrateriftoplaurpopiot®idhaauinge housing
used in the emb'jr%diment of Fiégogre 30 %q:‘whicq. maﬁ also he used,jn accoér ance wijth the device of
15 36 |

the first enfSH é#i’%@é%? %8?/3; PR3 E aaBVa? 8P Fetain the syringe
in the sleemokthbosiimagts.hdbsikih rod v sapodirme suppikigwith3osyringe for mounting

therein. In accordance with some embodiments, the syringe may be located in a

10 syringe housing, and assembled with a front housing. A rear assembly comprising
the remaining components of the device may then be assembled as a unit with the
front part of the assembly. Thus in some embodiments, the device may be supplied
as a two part kit which is assembled with a syringé.

It will be seen that the various aspects and embodiments of the invention

15 provide an injection device which may provide greater control over injection depth
and the quantity of dose delivered, as well as reduced risk of breakage to the
syringe. The device may be more easily manufactured. Preferably the device is
formed from injection moulding techniques. It has been found that in embodiments
the whole device may be formed using two splits.

20 It will be appreciated that references to the "forward" direction herein refer to
the direction towards the person {o be injected in use, and the "forward end of the
injection device is therefore the needle end nearest to the person's skin in use.
Conversely references to the "rearward" direction refer to the direction which is
away from the person to be injected, while the "rear” of the device refers to the end

25 of the device furthest from the person's skin in use.

To the extent that it may not be explicitly mentioned, any of the features
described with reference to one of the aspects of the invention may be used in
conjunction with any of ihe other aspects of the invention to the extent they are not
mutually inconsistent.

30 Some preferred embodiments of the invention will now be described by way
of example only, and with reference to the accompanying drawings of which:-

Figure 1 is a perspective view showing a device in accordance with a first
embodiment of the invention prior to use with the end cap in place and after
removal of any outer packaging;



Figure 37 illustrates the modified plunger used in the embodiment of Figure 30; Figure 38

illustrate [ vancing drive part used in the embodiment 250f Fj ﬁﬂnl): %%39 illustrates
the plungivé?)?rél%%%ﬁr%%t in the embodiment of Figure 30; Figures 40a | u@trates/@ne position of the

plunger relative to the plunger driving part when the plunger driving part engages the plunger rear
flange to exert a driving force on the plunger showing the way in which the opening in the plunger
30driving part interacts with the plunger rear flange; and Figure 40b illustrates the position of the
plunger relative to the plunger driving part after the giunger driving part has moved out of axial
engagement with the plunger rear flange, showing the way in which the opening in the plunger driving

part interacts with the_plunger, rear flange. -51 - first ew iment %th invention will be
described with respeg&Hr?igﬂ?&%g"%ﬂX %?&QTQS"%\/J&"% ' éﬁéﬁﬂﬁf %t%l’f’ﬁ%\c‘? R accordance
with one embddiFfigumedf,the invention. Figure 1 shows the device after removal from any blister pack

secondary packagingsaieb riffR4ss e Ay ANBRSIREARINIE IO ReRtb BrdaYise 1 Aanqgear end

towards the right-handside of the device in"Figure 1, and a front end towards the left-hand side of the
device in Figuf@tf."fl'he device 1 includes an end cap 2 and a rear outer housing 3. The front end is the
needle énd of the deVigrirds dde,ithédhesichizaqeRaE: featorsstobtha fiset desexpugeftire fdenicaeedle end
of the device. 3@6&@?&44%&8@%;3 is gripped by the user 10during operation of the device to hold
the front end against the skin, The rear housing 3 is provided with a tactile surface covering, and may

includes ribs and othEIFYIFACE FRRTSRRHY S0/l eI ng IRy Ve WRIGTL hesaiRgfarly if the device is
intended for upesyitk itOEig il s parrecdiapuairitgxtbobsitia dedeoagpdinesiapEdjtodadilitate ease

of gripping to %ﬂ%bjeb% Q@IEW,{{Q@ ihe @@%%ﬁfgﬁp@g}i&of the outer housing prior to

use even if they have difficulties |\?§%r|p ing objects. ~ _ The rear outer Housing 3 includes a viewing
window & through wHi&HIES R & 94565@%@%@B?Jéfi‘?ﬂﬁtaf%%hﬁf"%@w&@ffﬁ%ﬁér actuation of
the device. In g aleysobwing thel friine Rlusing mesaynbied desratoits retracted position 20prior to use of

the device to the righﬁﬁbm%‘gﬂ&@‘fhg nﬁeﬁa?ﬁ% W?ﬁﬁﬁ%? the syringe housing in more
| detail; | g :
Figure 7 illustrates the features of the exterior of the right portion of the
15 syringe housing in more detail;
Figure 8 illustrates the assembly of the syﬁnge and syringe housing of
Figure 4 with return springs for coupling to the front housing; '
Figure 9 illustrates thé assembly of Figure 8 assembled with the front
housing; . '
20 | Figure 10 is a fl.grther.view of the assembly shown in Figure 9 being cutaway
at the front end; ' “
Figure 11 is a vertical cross sectional view through the front end of the
device shown in Figure 1 with the end cap in place;
' Figures 12 to 22 illustrate certain features of the rear assembly of the device
25 of Figures 1 and 2 in more detail;
Figure 12 is a perspective view showing the syringe housing, drive cylinder,
spring, plunger cup and guide cylinder of the assembly;
Figure 13 is an exploded view showing the assembily of the front housing
with the guide cylinder, drive cylinder and spring in more detail;
30 Figure 14 illustrates the assembly of the syringe, syringe housing and drive
cylinder, being cutaway in the front region; -
Figure 15 is a perspective view of the drive cylinder of the device of Figure
1; '
Figure 16 is a vertical cross sectional view of the plunger cup of the device
35 of Figure 1;



before and after positions of the plunger to check that the liquid in the barrel has been fully dispensed.

To this e% Egg?ﬁ%%\gﬂgg window extends over the entire expected length.pliravg);phtog-plunger in

dispensing a full dose of liquid from the barrel. 25Figure 2 is a vertical cutaway view taken through the
longitudinal axis of the device of Figure 1 showing the internal mechanism of the device in its
pre-activation state as supplied to the user, and after removal from any secondary packaging. As
may be seen with respect to Figure 2, the device'heludes a syringe 7 disposed within a syringe
housing 9, which is described in more detail below, and a 30front housing 11 which houses the needle

of the syringe 7 whepiba ENdsaRc insempnsndiefeabhagenaus Wisihe pakgsthe device which is

placed against therkini se. During an injecti CY le, t,’1e needle gxtend . from the retracted position

relative to the endiof it HAMHBLRFUILS S TROU AT EBIRSY &8 IVERIBS B o to be inserted

in the skin, $efoge hetusinthip to@a eigéaited position 350nce more after delivery of the liquid. - 52 -

The end cap 2 an#g@u;@&quaiB@ég&@tvgtnﬁéafzwumﬂﬁm%trﬁéﬁm%m fiS2piIAYSINg 3 may not
ive to the fro

be moved in the axial direction rela nt housing 11 while the end cap 2 is In place. This
may BreverfBranidif diEicdinsis therrcicipR fribarPYsa 2P T€ femoved. 5The rear part of the
device comprises gignechansnpéos mdbraatsaiiushatlyio gheurtativejpotitioreysiehence activated in use,

including th X cl eeqdle far inserti ressing. the plunger of the syringe for
dispensing @%(?ng %%ﬁigﬁ%aﬁggr;%%%a(re faar%l{J ?gﬁgéfr%em%e%e% ?%plrhechanism includes a drive
spring 13 which, drigtrfctdds R e{eReahHEhv Ry Tavang iscrssem bl Shiafiens SR vy transmit a
drive force igéhsuigbiageidef thereysoges\iaPduingemaundmidine prevwemsot flthededve cylinder 15

and plunger. cup 17 is quided by an outer guide cylinder 19 disposed. between, the drive cylinder 15
and e roal B AP i B S RE R e R BB S b Birived i more cetat
starting witledeiiefrohithecieidneof the device. The components of the front assembly are shown in

more detail in Figirgs 3 1 kla cut ABFHRNCEHEGUrRIRGREFRERAD 7Hs fssaadagdrre-filed syringe
having a barre| 21, a needle 23 and aﬁ%lun er 25 which acts on a piston 24. The syringe has a front

shoulder 22°PREH3HEF 1S YRR BARIYPHQVIG X PEPYUPRh G erRlRge

Figure 22 is a detail vertical cross sectional view taken through the rear end

15 of the device of Figure 1 illustrating the way in which the spring force is retained
before activation of the device; '

Figures 23 to 28 illustrate the device of Figure 1 at various stages before
and afier activation;
Figure 23 is a cut away view showing the device of Figure 1 disposed in an

20 outer packaging;

Figure 24 is a cut away view showing the device of Figure 1 after removal of
the end cap,_and before activation;

Figure 25 is a cut away view corresponding to Figure 24, but including a
vertical section through the front end of the device; |

25 Figure 26 is a cut away view showing the device of Figure 1 after activation,
and once the needle has been advanced o insert it into the skin but before
dispensing commences;

Figure 27 is a cut away view showing the device of Figure 1 after activation,
and once dispensing of liquid is complete, but before retraction of the needle;

30 Figure 28 is a cut away view showing the device of Figure 1 after activation,
and once the needle has been retracted once more following dispensing of liquid;
and

Figure 29 is a cut away view of the device after the end cap has been
replaced following compietion of dispensing;



2027. The finger or rear flange 27 is that part of the syringe against which a user would push during

manual [ e syringe. The needle is covered by a needle ' omprises a
oL IR

rigid outer needle shield 31 and an inner resilient rubber tip cap 33. The rigi hield 31 and the
flexible tip cap 33 are attached to one another to enable them to be 25removed as a unit from the end
of the needle. The rigid needle shield 31 may be a polyethylene shield. Syringes of the type
shown in Figure 3 are subject to regulatory app'ré\%il. Thus, in general most syringes conform to
certain standard specifications. The syringe shown in Figure 3 is, for example, a hipack BD staked

needle with fubbe?d?g%ﬁ&% ardvigidperdeshisidivichdssaseb Prnaadeammonly used syringe
types. The standar sr%/rln e packa%e of the t)égﬁ shown in Figure 3 may be produced for dispensing

different qu& QidneREthE YRR oHhPsHt R, IRE SRAGRRIRFERRRHF A dose of liquid.
The embodimentshvefciedasigned to cooperate with a standard syringe of the type shown in Figure

3, or any other 35pe glsiandaiibaYChe In auakie nesdio.ninia JUKDRF iRgiaigry approval as -

53 - would be requir device require cation of the regulated parts of the syringe prepack
in or@er to AMBhPanEeEofdBB¥EAOTH conjunction with the prepack. Thus, the syringe prepack of the

type shown in Figyig3d$ ai exasrpledeti pérpiertistaeantusieaekindisbchanisimphde inserted into

the device tg enable S5automatic actuation. The plunger.does not form part of. the regulated pre-pack of
the syringe.‘?'13’}/1’8%,oﬁj%ﬁnéae?nigor'ﬁaél?ﬁ?%ebsu?ré”g L bceg%'rrﬁg\%nd) gﬁ%‘%g@%&? lf_)of &6 féjtrlent plunger to
actuate thergfétence4 disposed in the barrel of the syringe without needing to seek reapproval of the

modified pre-packriffifs e RRRAHEGRL RS ey BRIRRAARE FRLASHIENGEWMERIY a modified
plunger, and a syringe pre- 10 ack.lncludlng%té]e plun%ir as shown in Figure 3 may be used directly in
the Hivice RRFHIR FEMATEGF GBS E SoREnaF 18 TepIgke4RE biunger for other reasons. However,

in a further embodfigerd 8i2Sezcsied setilar, 10 tedbtbRigarsiglrbu8 Gadnmvas atiéeteniger of the pre-pack

is replaced ﬁ\QFQp@W}Q%ﬂ\@w% giesigned to interact with other components of the device to enable

the mechanism toij_gerform 15an automatic mg'ection delivery cycle.
igure 33 is a view similar to that of Figure 32, but showing the components

of the front assembly assembled fo one another; |
15 - Figure 34 is a view similar to that of Figure 33 but with the rear assembly
components assembled together; '

Figure 35 illustrates the sleeve portion of the syringe housing used in the '
embodiment of Figure 30, and which may also be used in accordance with the
device of the first embodiment described above;

20 Figure 36 illustrates the end plate used to retain the syringe in the sleeve of
the syringe housing of the embodiment of Figure 35;
Figure 37 illustrates the modified plunger used in the embodiment of Figure
30;
Figure 38 illustrates a syringe advancing drive part used in the embodiment
25 of Figure 30; ‘

Figure 39 illustrates the plunger driving part in the embodiment of Figure 30;

Figures 40a illustrates the position of the plunger relative to the plunger
driving part when the plunger driving part engages the plunger rear flange to exert a
driving force on the plunger showing the way in which the opening in the plunger

30 driving part interacts with the plunger rear flange;

and Figure 40D illustrates the position of the plunger relative to the plunger
driving part after the plunger driving part has moved out of axial engagement with
the plunger rear flange, showing the way in which the opening in the plunger driving
part interacts with the plunger rear flange.



The syringe of Figure 3 is encased in a syringe housing 9 which extends the entire length of the barrel

21. The gygngg, AgHsing 9 is shown in more detail in Figures 4-10. Figurgc4 ig s pRignpsiive view
which illustrates the syringe housing 9 located over the syringe shown in Figure 3. Figure 5 is a vertical

cross section 20 along the longitudinal axis of the device showing the front housing, the syringe and
left side of the syringe housing. Figure 5 thereforeg illustrates the way in which the syringe housing
engages the front housing 11. Figures 6 and 7 s 3\7v the interior of the left half and the exterior of the
right half of the syringe housing 9 respectively in more detail. Figure 8 illustrates the insertion of return

springs into boresAniife:AbadiAeAt kP usinavisiteaunling e sisboeitorsipactadimyiiert housing 11,
while Figure 9 is a ?ers eactive view Whtich illustrates tf&e way. in Whicé] the frcmt housing 11 is coupled
t0 the syringdOnSHEGR ] RIGHS EUL 21 CRAG TESBR B PR D AT HBLES Y @ hown in more detail
in Figure 1@;_’7Whi:dimm‘¢luf§iés 'anmti@al_ ﬁ@ﬂmﬁhhgughﬂﬂéﬁfvwm tﬁfﬂm’aiéﬁﬁ@alshowing the front
housing, sysjnge Badk YWIBAEAPRNEEIAL AlEDRISES,4d 45 AMeriGel sFPRRessstional view through the

front end of the device with the end cap in place over the front hou,smgf showing how the front housing
11, ehd cap 2, and HelePyldIRFA eabpRIHNRHS Bifdiahbhaer side WdhaAeYEedBen more clearly
with respedtitpufeiguees 4 fiont Bndtttveafistheneli-tmd yideos treusavis® ierfgagesith&Heont shoulder 22

ofthe syringey i e 30IGRLATILACI9RkS ure RALIAngert AEMIERAgZL. At the front end,

the - 54 - syringe housing e Into the front housing escribed in more detail below.

The syring@¢rsie g {dheoianiseatt yetaie aodRaPsy IMGEBYER DY h diReie BIRCER (8% immobilise
the barrel ingigenddredaitedand aeadie WHemeye@sahotiingithithsispeaes hrusdeg 9 in use. The

syringe housing is formed from a rigid material e.q. polyethylene. When the plunger 25 of a
syriﬂ(ge IS euﬁﬁ%gggr?ﬁ'%nsgﬁs%rﬂ |§§ﬁttg§hg{%§}%£§ rr?rgg%/gna ﬁ%%??yt%%stir(énns ehr?é'g 0 the barrel of the
syringe. Thesesingy Iseptrafrsdiwil & dantieswiacg soveringg Bnt e ansiedas oivmpaedsible liquid
disposed in,§{hg,suEB s Ratis b 1adneRAghb Bk 61 es 1edvIes WHRINASIOMIE gavicEsk of breakage
of the barrel, which i ffti}/plcallgc ‘_(\)A;med otﬁ],fra lle glass maHerlaI._ Bregi(a%?\}iaregartlcularly common in
the region bﬂﬁgr}%‘?ﬁ LH5E WA IRRSS WL IERIRS SRNU PRRCH Rttt RV AR bce in use, and may
also _be mpsemmwmemﬁmwgglmm@a e&bﬁdbuikﬁtswamfnerﬁ}rmwein, the §yringe
houging 9 cagpesalen WERSAINAG bR AL IUSSHILINARE  TRRRRITABLIR{AICh no axial forces

are applied to the rear flange 27 of the syfinge barrel 9. This means that rather than applying axial
forces whicHipRET 8BSt a fragile glass rear flange of the syringe as in conventional arrangements, in
accordance with tmagpresenitereniinmg heaxris20iens) eaxeded sitreogghtheiptumger to depress it in

seconea UL SN AR ID B Bl REHIE T
the syringed@yigsindnigvetpeission entoligHPtWeors araiabyseen in its retracted position

20 prior to use of the device to the right of the window. The user can compare the
before and after positions of the plunger {o check that the liquid in the barrel has
been fully dispensed. To this end, the viewing window extends over the entire
expected length of travel of the plunger in dispensing a full dose of liquid from the
barrel. '

25 Figure 2 is a vertical cutaway view taken through the longitudinat axis of the
device of Figure 1 showing the internal mechanism of the device in its pre-activation
staie as supplied to the user, and after removal from any secondary packaging.

As may be seen with respect to Figure 2, the device includes a syringe 7'
disposed within a syringe housing 9, which is described in more detail below, and a

30 front housing 11 which houseé the needle of the syringe 7 when the end cap 2 is
removed. The front housing 11 is the part of the device which is placed against the
skin in use. During an injection cycle, the needle extends from the retracted
position relative to the end of the front housing 11 as shown in Figure 2 to an
extended position to be inserted in the skin, before returning to a retracted position

35 once more after delivery of the liquid.



In embodiments of the invention, the syringe housing 9 encases the syringe 25barrel 21 including the
rear flange 27, and immobilises the barrel. This enables the syringe housing 9 to distribute forces
transmitt &’tﬁ%‘ﬂ%%ﬁe plunger in use more uniformly over the body of tﬁg%ﬁ'ﬁ%&gy WM educes the
level of forces experienced by the barrel in use as the forces are shared by the housing The syringe
housing 9 provides a path via the rear portion 10 which enables axial forces to be transmitted 30to the
body of the syringe via a path which bypasses the2fragile rear flange 27 of the syringe. The syringe
housing 9 is defines two longitudinal sections 30,32, defining respectively a right half and a left half of

the housing and which ae daynedrieasiher. along WelopsesHionAdinaL dggs, Ie two sections

may be seen, for 35example; in Figure hdusing sections 2 of similar construction resulting
- 55 - in a d6deanhr¥eiRSY MAYAIREBP ARNRA R thshgrabrigchsTsTeRive, thibedtenbr of the right half 30

is of a similasoeRgtrucianihéainédbe halh PRasbowRidmigreentpeihaexigsinaadine left half 32 is
similar to the_right half 30 §h0\%n in Fiﬁgﬁr) 7. The sections 30, 32 of the syringe housing may be

formed via grf'ltnej‘edc?yé%er%%ﬁfai ge gﬁadc 53, SOPHTER the syringe may be located in place with
respéct to one of thbeseastigiast efribetheitheaooipsedsa curchamnis gy fngatrsdicaligly immobilise it with

reSPect (0 g RSB S ineclBASEbRUBENeialss! (N8 RiFpaRsing sections are arranged

to resiliently clip together. The cooperating clips 35 and clip retainin'% portions 36 of 10 the left side of

the housingM HESEETRPER AL ERG SePRSENIIDR RIS R M EAIERAC 0f the housing are
visible in Figisgeisimgatheseniliqdidientsthe tbainmlyanthehacBigdhaagadternatively formed from

sections which are @gﬁ%ﬂgﬁgﬂp%ﬁﬁ&tg QH%%?@%GE?X{ﬂiéwiﬁﬂc@'?&%?eﬁnga? to be located

around a syringe. The sections may then clip_ to close them around the syringe in 15 the
samé manre AR BRTANSRE M S6tPAE M BRESTRL ? BIGITQERAP doR B4 NFRIPENables the

sections to be megediseosineieasup SingleHeiecsvinRnt bjapiaRiveQyitig teshnipue.  As shown in
Figure 6 with respect tq the left. housing half 32 .épe ri using inclydes a gropve 31 at the rear
e thoreof B R A S RO A s I e S B AR B ouing
includes a feyingeon Barbeceanrptae PGt of the syringe barrel 22. The interior of the

housing includes regiigpigHREIMICMGRNEVIdISHI 3% BEsEABEd MridkeBiavBisRish W the resilient
aripping megns assodiated Wih the et half of the NousnpyS2+ e, 19usig Includes resilient oripping
more detail in Figures 3 {0 11.
As shown in Figure 3, the syringe 7 is a standard pre-filied syringe having a
barre! 21, a needlie 23 and a plunger 25 which acts on a piston 24. The syringe has
a front shoulder 22. The barrel 21 is a glass barrel having a rear or "finger” flange
20 27. The finger or rear flange 27 is that part of the syringe against which a user
would push during manual actuation of the syringe.
The needie is covered by a needie guard 29 which comprises a rigid outer
needle shield 31 and an inner resilient rubber tip cap 33. The rigid needle shield 31
and the flexible tip cap 33 are atlached to one another o enable them to be
25 removed as a unit from the end of the needle. The rigid needle shield 31 may be a
polyethylene shield.
Syringes of the type shown in Figure 3 are subject to regulatory approval.
Thus, in general most syringes conform to certain standard specifications. The
syringe shown in Figure 3 is, for example, a hipack BD staked needle with rubber
30 . tip cap and rigid needie shieid which is one of the most commonly used syringe
types. The standard syringe package of the type shown in Figure 3 may be
produced for dispensing different quantities of fluid. One of the most commion
devices is for dispensing a 1 mi dose of liquid. The embodiment shown is designed
o cooperate with a standard syringe of the type shown in Figure 3, or any other
35 type of standard syringe to avoid the need to obtain further regulatory approval as



25 resilient rubber 0-ring 38' at the front end of the housing, and resilient rubber 0-ring 38 at the rear
end of the housin(?ﬁ The 0-rings directly contact the main body of the barrel, and %P around the

circumfer@RcBY ‘b}‘gyringe barrel. As may be seen in Figure 5, a smallpé}?rﬁjz @%’r@vided

between the rear end of the rear flange 27 and the rear end 10 of the syringe housing. The gap 28
isolates the rear flange from 30 forces in the plunger in use. A further circumferentially extending
resilient rubber ring (not shown) may be dispose&detween the front end of the rear flange 27 and the
syringe housing to protect the flange in use. It will be appreciated that as the syringe housing 9 clamps

around the syingg harrel 2 ie sulingsdaelis Bisced ndss compression e than - 56
tension. As glass is stronger under compression than tension, this may turther reduce the likelihood of
~ breakage ofWiedsaprepaeiuteorder e oy die dBire foprialgrim gertigrion Withdhedes a viewing window

37 as may beepaek inThidutsesyfirgPEBadd e WIeWpE WHWIO WM Pigindlssicnedianmitend Salong the
full expected !ength of t;’av;ﬁl of the end. c;{)the egléj??)s?% r25 W‘%Q;ﬂthet arrel between IES |n|t|allpo§|t|on,
and a final §O§RI ?1'55‘?8 fil )P'Eﬁgﬁ‘élhgw& fehe’! 'ﬁ’&ﬁ e ?rﬁ?décﬁé?rgﬁfi.eThe viewing
windéw 37 evtpeaticeacivithicine Vieswbhanoendoes Hioh fine patectbesiegustedvwréapiiciure 1. Further
viewing wing@us,Ray nRRA B isred iR usrmCOie ROBAARENKy MBI not ransparent

to 10enable viewing of the Elun?er from the exterior of the device. e syringe housing 9 includes

blind ended 4§t P LRSS alRhrRIStRIN? i SiRRATES ia hedharestiof teediBi¥9or locating return
springs 50 wsibdin resdiiin o thesk yreaperival sintdaribeified Hragasin gk Devisedasairscribed in more

detail belowy e sl Fercfabie AL SRULDGOONSINLITBY Respesnin Eigigs and 1610, The

[
left hand housing section 32 includes a corresponding S asym gr?angement.
Thelfight syRfsGeNsBItiNgd BoPHIBgshaR BRAND dTOTIAEra/RiEte cae persted Sl I8 fHg 8eYiee overlying drive

cylinder 15 vaméiaseatbrdanom amsietailhelens diae sieidaradandeimerpiherieassns of the housing in
the region qf the VieWi”ang,-l dow 37.,20The left han bs?z(rin e h?ﬂtiésin includes a corresponding slot
t T

3
45. The left %%%Vgryriﬁge%oﬁsriﬁ'én }Wée{/‘o?l?ﬁg?/sﬁ &l %a% mdow37. The syringe

housing 9 farterdsothpridegsiots the poe-rsacknintpptaeedwitheusivdified phunglyckitsegeed and limiting the
relative axigh RENGRIGHHQItHR SRRLSIUREG BRFdRNibas BRSItheTRE AR ALIaTRRERed with each

half of the 25housing may be seen in Figures 9 and 10. Again, the arrangement is symmetrical
1 an automatic injection delivery Cycle.

The syringe of Figure 3 is encased in a syringe housing 9 which extends the

entire length of the barrel 21. The syringe housing 9 is shown in more detail in
Figures 4-10. Figure 4 is a perspective view which illustrates the syringe housing 9
located over the syringe shown in Figure 3. Figure 5 is a vertical cross section

20 along the longitudinal axis of the device showing the front housing, the syringe and
left side of the syringe housing. Figure 5 therefore iliustrates the way in which the
syringe housing engages the front housing 11. Figures 6 and 7 show the interior of
the left half and the exterior of the right half of the syringe housing 9 respectively in
more detail. Figure 8 illustrates the insertion of return springs into bores in the

25 syringe housing for coupling the syringe housing 1o the front housing 11, while
Figure 9 is a perspective view which illustrates the way in which the front housing
11 is coupled to the syringe housing 9 in more detail. Certain features of the front
housing are shown in more detail in Figure 10, which includes a vertical section
through the front end of the device, showing the front housing, syringe and syringe

30 housing, while Figure 11 is a vertical cross sectional view through the front end of
the device with the end cap in place over the front housing, showing how the front
housing 11, end cap 2, and needie guard 29 cooperate with one another.

As may be seen more clearly with respect fo Figures 4 and 5, at the front

end, the syringe housing 9 engages the front shoulder 22 of the syringe, while the

35 rear end 10 hooks over the rear flange 27 of the barrel 21. At the front end, the



with corresponding slots associated with each half of the housing. The way in which the front
housing 11 is cou o the syringe housing 9 will now be described with re%)ect to Figures 8-10. As

led t
. shown invff(?g%ﬂjé” ?ﬁ%rn springs 50 are located in the guide slots 39 in ESAPERELER8T the housing.

The 30 springs 50 are mounted in the slots 39 with their rear ends abutting the rear ends of the
respective slots 39. The front ends of the springs are mounted against the rear end of the front
housing 11. As seen in Figure 9, the front Bibasing 11 includes a rear claw 47 which is biased
radially inwardly. The claw 47 cooperates with the retaining slot 41 in the 35right-hand section of the

syringe houging Asraieig dLEIISIR BRIMILIRNRG $1 addaliynaxialmpyement possible

between the’syringe housing 9 and front housing 11. A'similar arrangement is provided on the other
side of the §&lide, although this can not be seen in Figure 9. In this manner, the syringe housing may
be moved betweeTtbsydtgetediSing dti®ncasshae feldtigete headimye &siesdasdposition in which the

rear end of e gigw SNBRORSIRGIEAN R GLAL e (elaino slol A1 IR ehu GAPgROIngLcompression o

the springs e return springs Ias the syringe housing 9 towards the retracted position relative
to thedfront HoH ¥y thesSyABImMhAUSIng @i0 ke udBerRYVAdIUS TG & Spmmritisusgingid relative to the
front housingatdrike sl spbhib@\déisaringe barrel and hence needle being retracted or advanced relative
to the front housingﬁlﬁatﬁeth?us ringtgtiﬁ immobilised relative to the syringe housing 9, and therefore

th e Sl

moves as a unit wi Syrin iy 6 SYNNGR,8 %%rl%sﬁﬁgt@ r%ﬁ?g B HE0EMENt between the front
housing andbtisessydiigenisaliy tbedmbyieneddndtie batiel sidba swingehd fessesaybarrangement of the

15return sppgS e ARYMAY BRHASARBIGRIAYIAS-HR TREIRBRISYSL Ah YRR a given

application. own in Figure 10, when the syringe housing is in its retracted position relative to

As sh hen the sy A\ .
the #dnt hoiG Ry EetRR TR &I 351098y 9L 1 RS REEMHNG dyfoRIPRSRdIR e front housing 11.
This distanteamiagbefchesenrals wieishds tipieauie that 0ifeapiedlesssmalikazied to a degree required
to meet safgty, I t] i ick injyries, i rity against
accidental ;B;{%ﬁ%é’é%ﬁ %gﬁgb?f%ggr@ggﬁﬁ%%?g%ﬁ@%#@sﬁﬁhﬁ%&ﬁgg} %tﬁglfjso necessary to take

into accour®4RIEFhieETEGAFEET8 ARk EYHITPhERER TS tABY EIRYHS PBMIR to a

susceplible to manufacturing flaws.

15 - In embodiments, of the invention, the syringe housing 9 ¢ooperates with the
syringe barrel 21 to result in an arrangement in which no axial forces are applied to
the rear flange 27 of the syringe barrel 9. This means that rather than applying
axial forces which push against a fragile glass rear flange of the syringe as in
conventional arrangements, in accordance with the present invention, the axial

20 forces exerted through the plunger to depress it in use are applied 1o the rear end of
the syringe housing 9 which may be of a plastic material, and designed to withstand
such forces. The forces may be transferred to the main body of the barrel via the
syringe housing without passing through the rear flange.

In embodiments of the invention, the syringe housing 9 encases the syringe l

25 barrel 21 including the rear flange 27, and immobilises the barrel. This enables the
syringe housing 9 to distribute forces transmitted through the plunger in use more
uniformly over the body of the syringe, and reduces the level of forces experienced
by the barrel in use as the forces are shared by the housing. The syringe housing 9
provides a path via the rear portion 10 which enables axial forces to be transmitted

30 to the body of the syringe via a path which bypasses the fragile rear flange 27 of the
syringe. '

The syringe housing 8 is defines two longitudinal sections 30,32, defining
respectively a right haif and a left half of the housing and which are joined together
along their opposed longitudinal edges. The two sections may be seen, for

35 examp!e, in Figure 9. The housing sections 30, 32 of similar construction resulting



desired insertion position for a particular syringe and/or liquid type. In some 25embodiments, the
retracted distance of the needle d is 3 mm. As the syringe housing 9 is moved forward to advance
the needlEQ¥N&%#H8%0 the front housing 11, the needle 23 will protrudgﬁyﬁ%ﬂé%ﬂ%"ﬁd end of the
front housing 11. The front housing 11 and syringe housing should cooperate to permit the needle to
be advanced by the maximum amount anticipated, although 30the degree to which the needle is
extended is also controlled by the mechanism of%fe device described below. For example in order to
deliver a subcutaneous injection, it is typically necessary for the needle to extend 6 mm into the body

of a user, apd therel Wh?%%%“éé?i%ﬂ? ‘i'%ﬁefq%ﬂéiay o %%frﬂbg%%ﬂgqo}gégmthese

arrangements a tota distance trav the need e chosen to be mm. For an

intramuscul@eiffthal #tihebaRimia)y ©udreisndainaimbiiscpbdy givvinie tdearaGiance of travel of

the needle maythe Sdefinof the EiENAIREINsWiNGAtheIen e ramaicopasatem Wighige front housing 11
and the needle guard 29 of the syringe is described in more detail with reference to SFigure 11.

The end oall% SBHBRES P P Tt B e BB RENF U B WeAPHOUHANEL and an inner
cylindrical geehoind® atddhesxibagyrings maydudoosigrbifrplackovitingspeddeen® gfdke between the
front housing, i AchHaame sl 1ash 290 HRHEPERRUSINsdMam Pl sRagas annular grooves
12a, 12b. 1OAIthou%h not shown_in the Figures, the inner surface of the outer shroud 48 has a lug
which clips TREBSAE AR HBLE BB ese grooves 12b. The inner portion 49 comprises rear claws 51
which grip behind @& tbarerih&ithehthiksterele thaadiag: hotkisgsastodeardéh@randectp 2 is pulled away

from the re%&ﬁ&ﬁﬁ,}‘&}ﬁ@%ﬁ@( IrHeo %@%ﬁ@%g@géltéﬁ\g o J%%gﬁcﬁgé%r%ﬁﬁ’s%@re front 15

housing 11), it will also remove the needle guard 29. e rgl shield 31 and flexible tip cap
33 dfthe ndBaIEThEIdFLAIR HIREING BAY BherRRINFYRRS BRARIdADAIRAAAREBR cap 2 as a single

unit. By pulliggtthendessBerpthardoaléifig ardisisiag in tyysraannebtiidriasrpeamiausddhat the device is
less sublect g, (allye parieulaly e devics s stored forseme (meibelor se,jn use, when
20assembling ¥he Sverah dec\;/ice, the compo¥|en S of the device descri efwﬂ?resﬁ’ect to Figures 3 to
11 may be gesegtilsiddorogemertasraraniviagstngsiyoriable Weattmhsnioettekawanassembly described
below. The gyige Meystisidhe }ﬁggtm@ﬂrwbWM@M@W%@M@&QH@%@M@@WWN as shown
in Fi%ue 4, and may then be combined Wgh the front 25hé)giséirr]13 t}111,6('5 described with respect to

Figuras 5, é @Wlﬂgﬁ%w’: %ﬁa*:bo iments lf?ustrate eir ongitudma?_edges.

This enables the sections to be moulded together as a single piece in an injection

T

moulding technique.
As shown in Figure © with respect to the left housing half 32, the syringe
housing includes a groove 31 at the rear end thereof for locating the rear flange 27
20 of the syringe barrel. At the front end, the housing includes a formation 34 for
jocating the front end of the syringe barre! 22.

The interior of the housing includes resilient gripping means. This may be
seen in Figure 6, which shows the resilient gripping means associated with the left
half of the housing 32. The housing includes resilient gripping means in the form of

25 resilient rubber O-ring 38’ at the front end of the housing, and resilient rubber O-ring
38 at the rear end of the housing. The O-rings direcily contact the main body of the
barrel, and grip around the circumference of the syringe barrel. As may be seen in
Figure 5, a small air gap 28 is provided between the rear end of the rear flange 27
and the rear end 10 of the syringe housing. The gap 28 isolates the rear flange from

30 forces in the plunger in use. A further circumferentially extending resilient rubber
ring {not shown) may be disposed between the front end of the rear flange 27 and
the syringe housing to protect the flange in use.

It will be appreciated that as the syringe housiné 9 clamps around the
syringe barrel 21, the syringe barrel is placed under compression rather than



cap 2 may be located over the front of the front housing 11 to obtain the arrangement shown in Figure
11. The rear part of the device will now be described. Figures 12 to 14 illustrate the Wa% in which the

componehitd i t84¥4r 30assembly are combined with one another in nfér& GBEEHYRIGUHE 12

illustrates the rear part of the assembly shown in Figure 2. The front housing 11, rear outer housing 3,
" end cap 2 and syringe 7 are omitted for clarity. Figure 13 is an exploded view showing the attachment
of the front housing 11 to the guide cylinder 19 a@ drive cylinder 15, omitting the plunger cup 17,
syringe 7 and syringe housing 9. 35Finally, Figure 14, is a view showing the syringe 7 disposed in the

syringe housing..- 59 ' rating. its. relati 0. Wi [ lj . The drive cylinder
15, guide cuﬁﬁgg?'lgf Tﬁ%ﬁ#\%%ﬁ%ﬁ% §ﬁ§é%%%§§$’§#§}‘e%§§ég ?@%}rﬁﬁi@e&% 2 are not shown
in Figure 14eA4cmily fkeliberdinfmipaage ptd e dafrel tr&Scylinder 15 is located over the Srear end of

the syringe housingh8. sEBEoRY3NEEthe usGS landitiedrvedadiadesdibpientRiineddogether by means

of a pair of radially inwardly. projecting lu rovided on diameitically apposite sides of the drive
Cylindor 15 (16% BN 1 BT BN Dl A T9 BN TS EACHE B8 e end of the
syrin§e -howmy;@fpr@v'@m@giﬁéi@N@@Qféfm@ﬁﬁﬁ@rﬂﬂ&b@%@ﬁhm@ﬁg@thmmg@r@nd 10the drive
cylinder 15 WdigBdRaiRIiaEoissIRdES B78 a$HRHESRIA GRS B Wil dBrklay §Snk aBgeorAS described in

more detail below, when the drive cylinder rotates relative tQ the syringe housing 9 in use, the lugs 52

rotate into tHESAA0PSHERRRRPUR)E a5 SrNELaNYBIR Sh GO RE BE IR VP WIEl movement
between thevsytinge ihdusimge hadsthe shrovendylFiderelb. EbithailMesvigpeedetednibgt the construction

of the drive cylpder, 2n gl Ul avmmeiG AR AWRRILIRG xR aRAlp the syringe

housing. Thus, although not necessari \éVlSlb g in the sections shown, eac e guide cylinder
and'@ive cyfadis Vidving RiBsRInTRe] SRtstheradianenaldBe&®yige drive cylinder, lugs. 20As shown in

Figure 12, the frontienshmihdeerdnviegglindatddiaise dnabilenrsoeieiahyneraiag lug 54 in the
of the cylindSt TR oAb L e el e e SRR e quice
cylinder 19 feegiiinoediatisvariovemepnidiaHeingafiéheyirides a9 derdrifitdtinynergastetdi s as described in
more detailfagéaw. THaes @y ste Fthadfint 8idés:0vanilah SMACIHEEEE 38:ANH ISgleyRgHAL its
15 10. The left hand housing section 32 includes a corresponding slot to provide a
symmetric arrangement. ‘
The right syringe housing 30 also inciudes a slot 45 which cooperates with a
lug of the overlying drive cylinder 15, as described in more detail below. The slot
45 extends from the rear end of the housing in the region of the viewing window 37.
20 The left hand syringe housing 32 includes a corresponding slot 45, The left hand
syringe housing 32 may or may not include a viewing window 37.
The syringe housing 9 further comprises slots 41 for retaining the front
housing 11 coupled thereto and limiting the relative axial movement of the front
housing and syringe housing. The slofs 41 associated with each half of the
25 housing may be seen in Figures 9 and 10. Again, the arrangement is symmetrical
with corresponding slots associated with each half of the housing.
The way in which the front housing 11 is coupled to the syringe housing 9
will now be described with respect to Figures 8-10. As shown in Figure 8, return
springs 50 are located in the guide slots 39 in each section of the housing. The
30 springs 50 are mounted in the slots 39 with their rear ends abutting the rear ends of
the respective slots 39. The front ends of the springs are mounted against the rear
end of the front housing 11.
As seen in Figure 9, the front housing 11 includes a rear claw 47 which is
biased radially inwardly. The claw 47 cooperates with the retaining slot 41 in the
35 right-hand section of the syringe housing as shown in Figure 9 to permit limited



front end to the front housing 11 in a manner which does not permit relative movement between the
guide cylinder 19 and the front housing 11. In the illustrated embodiment, this | ieved by clipping
the front‘gﬁ)d?‘%]fellﬂ%‘%%ide 30cylinder 19 onto the front housing 11 using gggé&sl%a%%rosmﬁ resilient legs
59 which clip into respective circumferential gaps in an annular collar 61 around the front housing 11.
The leg S 59 may be seen in Figure 12 and the assembled relationship is shown in Figures 20 and 21.
In use, when the spring 13 is released, it is operégle to exert a force to drive 35the drive cylinder 15
axially over the syringe housing 9 in a direction to the left as - 60 - shown in the Figures. As s-hown in

riaure 13, (gfipLalinaeinelidnasie bemidentiad iing hoadnk aAasribhlRagors, and ensure

the correct orientation of the guide cylinder 19 relative e front housing 11 and syringe housing 9.
The connectbnfoftRERGATERNEGRRIES BTRYIHSS RD MG BISHEdRLOHRE BRYicRapEiRURRIBNS cooperates

with the drivarcylingersédrand-pjureg@r cup 17 may be seen more clearly with reference to Figures

19-22. Th ' inde incl lity of resilient 4 hich th
g con g L0 A e A B CL L P U Rl a2

hook8 66 aPffdipaseHiPYrdaciog 84and@n s dethpestian o WAtkhdherepeangrefifithe 10rear end

of the guide:guiAgaJE 1P EetINIAE SIABIRIHIGENRICHRREAPSHRRERS WM AR dGPKs 66 define

d f to be di d below.. Th truct f certai ts of
v e 2o SUBGRITEBE HeddRIBIH RUB ORI G SLUBEE (MR L A igure 1 flustates

the 15guideadydictadposiiomrelativetaithafitattiousind Gisshawentiodfigaction tirosgh the plunger cup 17.
Figure 17 i'lHavénﬁe%ﬂa?tﬁw%g%%ziﬁ@tgqmettﬁ@ﬁmt%elﬁa%rraéa;@rr]lﬂ frgure 17A illustrates

the way in which the end of Syringe housing 9 cooperates with the lugs 52 of the drive cylinder 15.

\ g :
Figd®s 18 S99 RTE a0 MRNGR)SAURREN e G afyacar drihe K iRIEPS cooperate with
one anothehoBBiR{y tifess 20candiR il stratdilse  ciatpetio e byesyethedsbrt hoasing 11 and the

therefore moves as a unit with the syringe housing.

The appropriate range of movement between the front housing and the

syringe is dictated by the length of the slot 41 and the force and arrangement of the
15 return springs 50, and may be chosen to provide the required level of movement for
a given application.

As shown in Figure 10, when the syringe housing is in its retracted position
reiative o the front housing 11, the needle 23 is refracted by a distance d from the
end of the front housing 11. This distance may be chosen as desired o ensure that

20 the needle is retracted o a degree required to meet safety regulations with respect
o needie stick injuries, and to provide security against accidental stabbing by the
end of the needle before or after use of the device. It also necessary to take into
account the force required 1o advance the needie from the retracted position to a
desired insertion positioh for a particular syringe and/or liquid type. In some

25 embodimenis, the retracted distance of the needle d is 3 mm.

As the syringe housing 9 is moved forward o advance the needie 23
relative to the front housing 11, the needie 23 will protrude from the forward end of
the front housing 11. The front housing 11 and syringe housing should cooperate
to permit the needle to be advanced by the maximum amount anticipated, aithough

30 the degree to which the needle is extended is also controlied by the mechanism of
the device described below. For example in order to deliver a subcutaneous
injection, it is typicaily necessary for the needie to extend 6 mm into the body of a
user, and therefore to project 6 mm from the front end of the front housing 11. In
these arrangements a total distance of trave! of the needle may be chosen to be @



guide cylinder 19, and the way in which the guide cylinder 19 may guide movement the plunger cup 17
and drive g}ﬂrnder 15 in use. With reference to Figure 15, the drive %yéjgfg% g ch‘%es an

L- shape 6 ¥R ds its rear end. The slot 60 includes a first portion iends only 25in
the circumferential direction, and a rearwardly extending back leg 62, which extends only in the axial
direction, The rear leg 62 includes a hook 65 for purposes to be described below. The plunger cup
17 is located within the drive cylinder 19, and enBBges the end of the plunger. The plunger cup 17
comprises a pair of outwardly projecting 30lugs 70 on each diametrical side, one of which rides in the

L-shaped s 6 r t on the other
side of the h;}l?n (gr} ’%%r Pe In %gt% or%%ér) %Eﬂéﬁoﬁ%wﬁﬁéﬁggr cup. The slot
also mclud@é@ﬂ‘i@éﬁﬂt@-‘éﬁﬁ%@@ fﬁ"ﬁh@f e sieedieHBaNGRgEr Bb 17 in place within the drive cylinder
15, while it is Omitmmrﬁﬂhﬁﬁ?ﬁtﬁ@eﬂté@wzl&@’e%@@iﬁt@ftﬁéfﬁéﬁﬂﬁausméﬁ1 andAs Figure 16

shows, the er.cu an inward| ctin 7 |t er facing surface to
facilitate rofﬁ cﬂg%‘? ﬁwéﬁﬁf ?UB S_D‘}"Pg%{ﬁ,gg Hgd‘g) ?thé é)?ur‘t"gér) gecrease the frictional
forcds oppdsipgadtational , movement of the plunger cup 17 relative to the plunger 25. As shown in
Figure 17 Sthe plungesfyds SisthpNesdaR biRgAMRbil8 ABIRISscly Jhg movement of he

plunger cup will be described with reference to the movement of the lug 70 in the slot 60 visible in the
Figures. It WiNbBoYSHiadLans fhithRr SWIRFTGE! PETEANAE MMER §?88”&Ptﬁé°ﬁﬂﬁ1%ﬁ&tp will similarly
ride in a cothesipantdiogijnghipsasidd fAssrothecaih dhesitebiitheinevicen\thendbdiglevice is 10 in the

pre-activatﬁq' %tgtfgofflg W&%@U%@%{)ﬂg %@eggﬁg gt %Wgﬁhﬁﬂpﬁwo\?eg'?.@é’%at the start of the

circumfere portion 58 of the s er 15 in tie position shown in Figure 18. The
plud§er cupMiradoinepd RitRNIRIESIT 'Qémﬂe@'?d%éﬁkféc@yﬂh%r%é%frmr@dﬁhé lug 70 riding in

the circumfeignimtpeniombBied tbersloitad thedssgrdbe:plupger cup 17 is rotatable 15relative to the
drive cylinder 15 t|| the lug 70 is able to reach the tart t e Jeanw chlrr&ear Ie ﬁ of the slot 60.

?h riion com 8? rg e
The plunger cup 1 ma R AIOVE réany y re r|v ylin 5 Thtir the lug 70 is
retained by&a@fﬁb@m@mfmtm@ £8.shotis W@dwtzertihmé@ﬁ ysm%@miwfww fteat the point in

which the lygaf @ @EHHR RIS b dder [ampNRARB Y sy tHY gHa NS IRenaReOgfithe slot 60 and is

retained in a retracted pos |o the hook 65 In exem
15 housing 1‘8 F|)t wfl réo }/emove the needie guar(!i) %y As the rigid needle shield 31

and flexible tip cap 33 of the needle guard are joined to one another, they may be
pulled off with the end cap 2 as a single unit. By pulling the needie guard off from
its rear in this manner, it has been found that the device is less subject o failure,
particularly if the device is stored for some time before use. In use, when
20 assembling the overall device, the components of the device described with respect
to Figures 3 to 11 may be assembied together as a front assembly prior to
attachment of the rear assembly described below.
The syringe may first be located in the syringe housing 9 1o obtain the
arrangement as shown in Figure 4, and may then be combined with the front
25 housing 11 as described with respect to Figures 5, 8, @ and 10. Finally, the end
cap 2 may be located over the front of the front housing 11 to obtain the
arrangement shown in Figure 11.
The rear part of the device will now be described.
Figures 12 to 14 illustrate the way in which the components of the rear
30 assembly are combined with one another in more detail. Figure 12 illustrates the
rear part of the assembly shown in Figure 2. The front housing 11, rear outer
housing 3, end cap 2 and syringe 7 are omitted for clarity. Figure 13 is an exploded
view showing the attachment of the front housing 11 to the guide cylinder 18 and
drive cylinder 15, omitting the plunger cup 17, syringe 7 and syringe housing 9.
35 Finally, Figure 14 is a view showing the syringe 7 disposed in the syringe housing



embodiments, the circumferential portion 58 of the slot 60 extends a distance such that the plunger
cup rotates by 90 relative to the drive cylinder 15 when moving from its initial position to reach the
linear poriG-BB884PR¢ slot. It will be appreciated that when the lug 70 of th&BRIIEPUIFPL7 enters the
25rear leg 62 of the drive cylinder slot 60, the plunger cup 17 may move linearly relative to the drive
cylinder 15 in the rearward direction. However, once it has passed over the resilient hook 65, it may no
longer move forward in the linear direction relativggte the drive cylinder 19 in the slot 62 beyond the
hook 65. The hook 65 therefore retains the plunger cup. 17 in a retracted position relative to the

30drive cylinder 15. As shown. with.particular reference to Figures 20 and.21, the outwardly
directed IugBSE%%?Wé tﬁ%mge%cf %f?ri'ﬁgsdrfﬁ/g’ '&:@#ﬁ%é “iescﬁg%gsefng'fiﬁ}es%&vg(? 4 éer g § Ide cylinder 19.
As shown irgfidrirglipgdetHié siorgbaunsing 43, Pioperpamidi. 8iveriphiraxiSrrisi@nly timedrly in the axial

direction, angla reakpaHiRFRfAriich is 35inclined relative to the front portion 82, extending in a
direction having both linear - 62 - and circumferential components. When the device is in the

pre-activation staté*dfEaYReSEehE g asid fipbsdbeAm R PAIHER 40P M9alRA REEHKvn in Figures
20 arfd 21. le@ e piihe ayrirad merdisgtBe Tearsyoniern8dsig Gratdidhakdut 4§litaithd $ront portion 82.
The inclined, porii | ' t | i m@%l% 2 rive cylinder 15 with
the lug 54 t%a%eﬁ%iltr%m%ét ﬁgglr%%ge%%%grﬁgé%%pi%ﬁégs}%%rﬁ%to i eégé@ﬁ%ggigﬁcﬁé %g’c%ired to drive the

" syringe andRédRs Rindiaraabiesite AERPSHE BideR ShifotiyRGHINdaTd 8 Ast BREWRIM of a user to a

required dispgnsieg gepta, buussowhierFigererigewishdaul theeweeaxisi heagerdbe action of the

10spring 13 to the left of Figures 20 and 21, the lug 54 moves through the inclin rtion 84 of the
Slot 80 1 TR SN RRTG SRLR S (0 (R S PR o e ToRAR & Srmlarty moves in
a re$pectivéhsiolige eyintesahehmnibeudaitee Fhe itrpingetivetiendiaie afesheivednwith respect to the

movement gidhed g it YSIRLBSEDEIIHIASIOHEMICHRIBRT I NIRRRNR Si@shrtaisssIot. As the

guide 15cylinder 19 is attached jn a fixed position to the front housing 11, this causes the drive cylinder
15 to rotate'] ?é‘ﬁ%%hﬁ}@y&ﬂﬁjeewm ipb%ﬁdtﬂ% O%sﬁﬂﬁtfl“:’tﬂ?ged?ﬁ}@ gﬁfﬁaa?’ﬂ%refore also

rotates relatindstdilng thersygiedrosismd S0veetmib fistipnexe theveroeshbetwesthibalrive cylinder 15
relative to tig9 Q\%Qﬂﬂ%%@iﬁ@%ﬁ%’@}ﬁ%ﬁgp%.ﬁ engages the end of the syringe housing 9 and
, th

may not move Z0 axiallyrelative thereto, thereby causing the syringe housing 9 to advance axially

relafive to the fronttgli&mGPPIERAFEhERIDE EONFEIPE O the ARsWinds g8 98 A. Once the lug
54 of the drivgireydindeytmemachesuhe ibngaadioatioxis3 2 ohitretisiodytingelnivestydindend,5 has rotated

s point, 1o S B B B e B S e g © with the g
54 riding in SEPRREAPHEFHSCBINEetMAlISIN 8P daREcaLRRtSc s BT the casE ThéRIgEvS2 disposed in the
guide slot 4gyahdBE Rigénge housing 9. In this further part of the
20 As shown in Figure 12, the front end of the drive cylinder 15 also
includes an outwardly projecting lug 54 in the region of the inwardly projecting lug
52. A corresponding lug is found on the opposite diametrical side of the cylinder.
This may be seen for example in Figure 15. The lugs 54 cooperate with the guide
cylinder 19 {o guide relative movement of the guide cylinder 19 and drive cylinder
25 16 as déscribed in more detail beiow. |
The guide cyiinder 19 fits over the drive cylinder 15 and is mounted at its
front end o the front housing 11 in a manner which does not permit relative
movement between the guide cylinder 19 and the front housing 11. In the
illustrated embodiment, this is achieved by clipping the front end of the guide
30 cylinder 19 5nto the front housing 11 using opposite pairs of resilient legs 59 which
clip into respective circumferential gaps in an annular collar 61 around the front
housing 11. The legs 59 may be seen in Figure 12 and the assembled relationship
is shown in Figures 20 and 21.
in use, when the spring 13 is released, it is operable to exert a force to drive
35 the drive cylinder 15 axially over the syringe housing 9 in a direction fo the left as



movement of the drive cylinder 15 relative to the syringe housing 9, the drive cylinder 15 may move
only axially with respect to the syringe housing 9. 30The guide cylinder 19 also includes a second slot

85 at its B 28H%B4 g a rear helical portion 86 and a linear front portidi S&EFHENIGLYS of the

plunger cup 17 is guided by this slot. Another slot 85 is present on the other side of the guide cylinder
19 for guiding the other lug 70 of the plunger cup, and is of the same construction as the slot 85 shown
in the drawings. The movement of the plunger 3%€up will be described with reference to movement of
the lug 70 in the second slot - 63 - 85 visible in the drawings. However the other lug 70 will similarly

ride in its own slot. atﬁ'%h%same ti@e ~When the devi%e IS i?r its %re-activatjon state s shown in Figures

1 and 2, the t?&vz}éhis iSpOSed at ﬁg?ggr'%n{ lé’)rfethe’k‘seﬁca {E)tor%%sr% 6 ot e sloras shown in Figures

20 and 21. gxgngingyibedririg actias arserobihiecaisivreof thesyelihecceyastierasaivniy under the

action of the,gnyiRgelFiRdésedhadangane W dthisusigtab i kpsplagtiadhadive cylinder 15 by the
engagement o ther ug 70 with the slot 60, an V\gll be cause(? to rotate in {he opposite sense to the

drive cylinder 19 by (EARTGHRY 8&8?&%‘8%? fE 139“’76‘% RTHACHERS %(ﬁ?ﬁ)wgéva?'the slot 85.
This 6ausestivbiptuihgeopenpie? withdtatdrietatiliederthe ahiveloptindenl b7 widly A@tweiug 70 travelling

through the greumigrontial IF_é?é‘i‘Qﬁl:é?ooifiHﬂlz‘?e@?b%.T‘_ﬁ?e*}gg?%'r@%“% 8haf s slon 8o has a length

such that when the drive cylinder 15 is no longer rotating, but is free to move linearly relative to the
syringe hou8fdPeSAtAINRIMGSRSIiaRYSARE RMELYVPISHIBI® SH\RAROLRABE, i Iug 70 of the plunger
cup 17 will eoniinee. tinride prethetiveticalspodist@sdeivibe solwdSn Fuglrébat dna/dl, Adokentinue to rotate
relative to t [ [ T er ill inue to.rotate untjl the.lug 70 has reached
Ine bottom B ol et B R Bk B e e S A i o 35 of e
slot,18llowinganesigh g auge orioerscBlip cctromihBSRiRG ieyiindempsesied peglienand move axially

through thestesideariie idke stalaRdndhpslivepeylnfricds it ke thadtvewdider 15. 201t will

be seen that in use, when the spring force is released, the spring 13 will urge the drive cylinder 15
axially in th §6Ward direction towards the front housing 11. While the plunger cup 17 rides in the
circumferentially exteretingtpotitorcbeenaisicnrepoitenit belhetrrabissempledittbthe drive cylinder 15,

and will moyg<axially itheiswide ia RRTEYLARe S iyinecloTea s tIerRiRg#5 ARshsdbengSinwardly
directed lugs 52 of the drive cylinder 15 eurY%age the rear end of the syringe housing 9 in the initial
5

rotafidnal pBYIABSEINGRE dniR Boimded sWRISHeHS tHe 8 ikl s §ERIgONRERIE forward axial
movement pfutigedrive tylitdgurré3 Uildetrdhes dotiplungehewgoi 3 fttiad) dh@nilk dindesthieesyringe housing
and hence ringe [ lefor : relati sing for
insertion 3 m%ﬁa%rjb%gdy. T el eng;??gr#g%(t%?fe t%éﬁ%%%?%vﬁﬁ%%%eﬁ? (t)é}f%‘?ﬁ %@ﬁﬁg%%gt%ng 9 during

this stage iFPRRGPIERNER Gethwsadiebine SivaamPrglR 17aurend §@ne thakssHed ®om the drive
cylinder 15 iiihie phisgercopriggisagt eiieatieinosanséna heoppergenaundeesathomae the plunger
5‘5‘%2 to the BRI ONES MR.SHVE WLRERNARIRBIREIE R ROARIS LIy P yasyially relative to the
guide cylinder 198, and the way in which the guide cylinder 18 may guide movement
the plunger cup 17 and drive cylinder 15 in use.
With reference to Figure 15, the drive cylinder 15 includes an L-shaped slot
60 towards its rear end. The slot 60 includes a first portion 58 which extends oniy
25 in the circumferential direction, and a rearwardly extending back leg 62, which
extends only in the axial direction. The rear leg 62 includes a hook 65 for purposes
to be described below.
The plunger cup 17 is located within the drive cylinder 18, and engages the
end of the plunger. The plunger cup 17 comprises a pair of outwardly projecting
30 fugs 70 on each diamefrical side, one of which rides in the L-shaped slot 60 of the
drive cylinder 15. A corresponding L-shaped slot 60 is present on the other side of
the cylinder (not visible in Figure 15) for guiding the other lug 70 of the plunger cup.
The siot also includes a hook. Figures 12, 17 and 18 show the plunger cup 17 in
place within the drive cylinder 15, while it is omitted from Figures 13, 14 and 15 for
35 ease of reference.



35housing 9, it may travel further forward in the axial direction relative to the barrel of - 64 - the
syringe angd theogigange housing 9. The plunger cup 17 is coupled to themrivegyndends thereby
causing the plunger to be forced into the barrel to dispense liquid. This may continue until the plunger
cup 17 has rotated relative to the drive cylinder 15 to the extent necessary for the lug 70 to reach the
linear portion of the 5Sslot 60 and the correspondigg linear portion 88 of the guide cylinder slot 85,
enabling the plunger cup 17 to move linearly relative to the drive cylinder 15 thereby decoupling
therefrom. In this way, the drive timer 15 and plunger cup 17 cooperate so that a drive force
applied to the drivaxiigderts setestvedypicngemited iaitivgsangewardyippiedting Ripon whether the

plunger cupy3 % iSSHRIGE: s 1% MBS IDEIRSiRe BraNIBr IS YamF0-ids iy Yegusissunferentially

extending portion 58 of the slot 60, or whether it js decoupled therefrom, and able to move linearly
relative thetBERALISRIVEREEASH2 M SRGES T IRy 'rf&fﬁﬁslﬁ‘?ﬂgslmﬁ??ﬁt&ﬂa 62 of the slot 60.
Prior to usenihismetiesishey disgpiivalp tHeaativedd the pilegse 2Be Apshgwibiofogu®ht/device is

arranged Sﬁgé{;jﬁg@'é{@{?ﬁi{{@h@@éﬁﬂé%%%%eoﬁﬁé BRKIBg,3 and the front housing 11 results in

activation o ice by re easmgz;he spring force. The way in which this is achieved is shown in the

view of Figure 22. That&pyaraemt ke surges S wétibe densobed ivthisies s 42 the rear end of the
resilient legs&kwbitbrainighe spesibBao HRbryivateysleed SihwinkewpibeetmieB 20surrounding

an aperture at.the rear end of the guide cylinder 19. The legs 64 are biased.radjally outwardly. When
the rear enygbt{%ﬁ fﬁger@gg r?éu%ri‘ntgﬁ‘is&m%r\/seigﬁr?ﬁﬁ)ée (E;Fruen %’%%Q Fﬁ% Sé’r‘?fj‘% r? * Jﬁ?g 22 relative to the
guide-cylinderespendieply Stpag st St thmpbeiciide shithscdavipeth¥/hins dreteesiS 66, urging the
legs; 4 raﬂﬁl{”érag@%?ﬁvméd%@ﬁf@%@??@ Q@tﬁé} mzjwmlsfffﬁ@frbmg%f:béﬁ ang pizs %ﬁ through th_lcla
opening at the end of the guide cylinder ereby relea e fqr e spring 13. The spring wi
then exert #GROHEG A0S ggﬂ% g%ﬁ&‘&%’g%’;ﬂn? 2%‘1%‘%8%&%@?&%?&%@%&\%?5'%’8 the left of Figure 22.
The ramp an:yg‘ig:ief ﬁ@ednbhnmﬁoﬁamm thé&ippeot @a@hdwduh@ cnay! hésdbleefetkas appropriate to
set the fOfC?ovgJ%bswg@I@& BHLS-IE ERULEs DBV FIRIR BURL SPREFdRR fipgls 66 to cause 30them

to move inwar ufficiently to disengag@e from the ends of the guide cylinder, enabling the spring to
be released?'ﬂwgg%@r@ﬁbﬁ?ﬂ%@ﬁébﬁﬁ HEhE0- e R AR BHRLETIRR BT OGRS must move
axially in orelgstfes thenenttied afifzotsamipieing ttiasgagetthedeaparedibrysi@bds around 45 mm. In

exemplary em%)éjrm%ntﬁs%, elt%i%)egcy %% ﬁ%%%g’?% é?ll—gi %i fégﬁﬁem%%tﬁr housing 35makes

contact with 1he and o ure ustrates the device 1 of Figure 1

before activesomaithereiaiyeispbecdiing suirgfssBouwntidbe fiahry Facriaiigg bo thmoskcondary
packaging 92 isriguhe fouRRfAthliderPatkdsfinng e prineasiaithe dereedinand having a main
body 91 sealed by an endl AR 22 VRich MRy 95 LemoNed from, e MRS B {%:2 of
20 the slot 60 and is retained in a retracted position by the hook 65 In exemplary
embodiments, the circumferential portion 58 of the slot 60 extends a distance such
that the plunger cup rotates by 90° relative to the drive cylinder 15 when moving
from its initial position to reach the linear portion 62 of the slot.
It will be appreciated that when the lug 70 of the plunger cup 17 enters the
25 rear leg 62 of the drive cylinder slot 60, the plunger cup 17 may move linearly |
relative to the drive cylinder 15 in the rearward direction. However, once it has
passed over the resilient hook 65, it may no longer move forward in the linear
direction relative to the drive cylinder 19 in the slot 62 beyond the hook 65. The
hook 65 therefore refains the plunger cup. 17 in a retracted position relative to the
30 drive cylinder 15.
| As shown with partiéular reference to Figures 20 and 21, the outwardly
directed lug 54 at the front end of the drive cylinder 15 rides in a first slot 80 in the
guide cylinder 19. As shown in Figure 21, the slot 80 includes a front portion 82
which extends only linearly in the axial direction, and a rear portion 84, which is

35 inclined relative to the front portion 82, extending in a direction having both linear



5allow removal of the device from the packaging 90. The blister pack defines a detent 92 at its rear

end whiclygxtan@assaadally into the aperture at the centre of the rim 68 inghe/owten frossing 3 to engage
between the resilient legs 64 at the rear of the drive cylinder 15. The outer packaging 90 therefore

cooperates via the detent 92 with the mechanism of the device to preve,nt the spring force being
released 10prematurely before the device is remgyed from the packaging, by preventing the inward
movement of the legs 64 required to release the spring 13. The packaging also maintains a sterility of
the pack, although sterility is already provided by the conventional needle shield of the syringe shown
in Figure 3.and circun@gentidbcoofbrefitst &vhbodhadavicktisdnrtbe miomstitehionstaiadeiscribed with

Lorespect (LIPS g SR i dishdbed SRETMERIBReKieea AN 1 liRR 26 from the

secondary blister pack by ripping off the end seal 92 and removing the device from the container 90.

The resultirdd&licEEMEIFNAMPRIYDRSE iR desr pRdiRR St eXeosh ehaRst aladB%d until the
user removashihgsoeish @2p Ziasitbineeapatiter 20k alisingeR! maghnicktitteniovaddistavaed axially relative

to the. front ing .1 i inj ] ilier ing 13. Th
et Dot el L A G o g el FEORNES S0 B9 g the rgia
needle shiet9Basapdmitdingidalsisrosicaediatsihdivieswigrand nesdlipiesvwardityure 25 is a cut

away view @fthedGryAcehsNNHBUEIRH Fe 2hdlbisatiROsRRIbE POsHien Hidheiragedle retracted relative
to the front end in mogeeg tail. The user then places the front end of the front housing 11 against

the skin. At‘ﬁﬁgeﬁ'alﬂ? eedle is in the retracted position shown in Figure 25 relative to the front end
of the front housinin W xdrap ity drivibodintentsh theveeatlielly votacteel asfienditthdice | =3 mm from

the egd of the hausing o EAECERIARSIPSFOeNAReRIFo AL IR inciih@@ user then pushes

down against thé front housm? 11 in the axial direction while gripping the rear Ejart of the outer housing
3. This cauSOSIPRAREIMERILRT B (3R MARARLAP oifd&ibe Pélé’fgii\;g%?% GhRAGiRing 11 from
the positiondsivewpiiiédigéreidasiychavest rearesye 68/ sibieB0uitthhaasieg8nstrgelipes 35the ramped

upper surags, oL G hogls SR A NELSH AR LESUSNL 15096 en OF mESlg the drive cyinder

15 hooked over the e rear en e_&;w e cylinder 19. The resilient legs 64 are urged

radially inwaieiBjeuindee fieusesidibihmatbetdihwlidnryesimiasy BB sitodke e 8H e rim 68 and
starytp pasgyirauoiptheaneniadn ihedersriod of therfguitdectinger GBisAklissapint the force of the

o B e A R R sE SR R aaere e e
Figures 24 dhe ddve cylinder therefore also rotates relative to the syringe housing 9. Over this

first part of the movement of the drive cylinder 15 relative to the syringe housing 9,
the drive cylinder 15 engages the end of the syringe housing @ and may not move

20 axially relative thereto, thereby causing the syringe housing 9 to advance axially
relative to the front housing 11 with the drive cylinder 15. This is shown in Figure
17 A. Once the jug 54 of the drive cylinder 15 reaches the linear portion 82 of the
slot, the drive cylinder 15 has rotated such that the inner lugs 52 are in alignment
with the guide slot 45 of the syringe housing 9. Thus, at this point, the drive

25 cylinder may start to move axially relative to the syringe housing 9 with the lug 54
riding in the linear portion 82 of the slot 80 of the guide cylinder 19, and the lugs 52
disposed in the guide slot 45 of the syringe housing 9. In this further part of the
movement of the drive cylinder 15 relative to the syringe housing 9, the drive
cylinder 15 may move only axially with respect to the syringe housing 9.

30 The guide cylinder 19 also includes a second slot 85 at its rear end having a
rear helical portion 86 and a linear front portion 88. The lug 70 of the plunger cup
17 is guided by this slot. Another slot 85 is present on the other side of the guide
cylinder 18 for guiding the other lug 70 of the plunger cup, and is of the same
construction as the sliot 85 shown in the drawings. The movement of the plunger

35 cup wilt be described with reference to movement of the lug 70 in the second siot



Once the drive cylinder 15 starts to move forwards axially under the action of the drive spring 131 it
initially carnog imesssaxially relative to the syringe housing 10as a resultisfthieseagagement of the
inner lugs 52 with the rear end of the syringe housing 9. Thus, it-acts to drive forward the syringe body
and hence the needle relative to the front housing 11 towards the exposed position shown in Figure
26. As the drive cylinder moves forward relative g the front housing 11 against the bias of the return
springs 50, the return springs 50 are compressed. As the drive 15cylinder 15 moves forward axially it
is forced to rotate through 45 as a result of the engagement of the lugs 54 with the inclined portions 84
of the slots&0visibeiythdatsplingsr HowarardhneBavbeyithwdlsinilzdyedgdniaagily and rotates

PO e B B T cylinder lots
opposite direction with the_lugs 70 riding in. the circumferential portions e drive cylinder slots
50, s the 1109 5 LR O LSRR REIRIATD FABROER LlE GELE9RN S QISR linder 16. During
this part of fiseshoatioin fghweslf0any Biddn thieredy, doriedpdifieshpaveoh &t botivoa! e plunger and
carre) ThugriieDINAGEY SRt et lectine s iy s RaciBlUNGRY o dup e ofne syringe.

Once drive cylinder 15 and its lugs 54 have been driven forwards sufficiently 25to reach the linear
portion 82 &F tAkiakly, erErkdEDRRMERYENgRaUNURR BIYRERMERRTIES D Ehitye the axial slots
45 on eachysidanBihe:ayrinyedoasieg, ipesmitingtielathesixismse te thendrivitbgicdive cylinder 15 and
syringe -hoysjng 9. The drive cylin its | ve rotat itian shown in Figure
25 to the p%?i%%nws ugveﬁ{li‘heﬁaéer\ gﬁé&fﬁﬁﬂeéﬁo rﬁ@%s%n%%@%%égﬁg v%/ﬂ h%%se&‘ reached its most
extended pBGitibhissRIRRS ihe-RUNERt Beudinty 1atels sieive i g drveeyiadeind tMéheedle to project

beWGdfthetﬁ%%?ﬂﬁt@‘v@]%HQM@H_&H&?E&%%&BQ%F&?}HQs_l&tbf fhaes@issancenthat the dgve cylcijnder
moves forward axially while rotating.in _order to enter the slats in the syringe housing may be used to
control th:{a‘?@%rgﬁ)&%@ﬁé@oﬁr@%s‘g ﬁﬁ\?&ﬁ%ﬂﬁ%a@"r@éwg@ Bgﬁeél\égs%’éﬁélﬁg%ésdepth. - 67 -
Once the lugsi@®yef thziihiuduylntes konhruelipptaiceiiilysiotthaswinbe kovisige hwitbing 9, the drive

cylinder 15tﬁé0;\a§%a>ﬂalh@fmmémﬁéa?%@%§@%ﬂt'ﬂé Eigt68, 20 RigtheeoiarbemygBeapousing 9 and
hence the barrel of the syringe with the drive cyl,lnde%clﬁt%s 54 riding in the linear portions 82 of the

guide cylindérélbesmiyertadidtingas Belca7PRIEOR SR IArERLERy SRR TRl BMWL cylinder being
coupled thexgitrg movereriaiivihéoltrgsdrd miireder ¢ 6imidre phimgeo tigns758ibéshiindeve cylinder

slots 60. The IHAIaRA"HIS A ROEICHR G P MR INCREUPAL U 88030R RN Ot 1uos 70 in the

helical portions e guide cylinder s 85. The plunger cup 17 therefore Continués to rotate as it
acts to drivéeneipgeanwardly into the linear portion 86 of the slot, allowing the plunger cup

17 to decouple from the drive cylinder 15, and retract and move axially through the
rear leg 62 of the slot 60 in the drive cylinder 15 relative to the drive cylinder 15.

20 It will be seen that in use, when the spring force is released, the spring 13
wiil urge the drive cylinder 15 axially in the forward direction towards the front
housing 11. While the plunger cup 17 rides in the circumferentially extending
portion of the siot 80, it will be rotatably coupled to the drive cylinder 15, and will
move axially therewith to transmit the driving force to the plunger 25. As the

25 inwardly directed lugs 52 of the drive cylinder 15 engage the rear end of the syringe
housing 9 in the initial rotational position of the drive cylinder 15 relative to the
syringe housing 9, the initial forward axial movement of the drive cylinder 15 under
the action of the coil spring 13 wili drive the syringe housing and hence the syringe
and needie forwards o extend the needle relative to the front housing for insenion

30 into a body. The engagement of the lugs 52 with the end of the syringe housing 9
during this stage in the operation of the device is shown in Figure 17A. The force
transmitted from the drive cylinder 15 to the plunger cup 17 is not effective in
causing the plunger cup to advance the plunger relative to the barrel. Once the
drive cylinder 15 has rofated to enable it to move axially relative to the syringe

35 housing 2, it may travel further forward in the axial direction relative to the barrel of



10the barrel under the action of the drive cylinder 15 moving linearly in the axial direction relative to

the syringaohmising fHdinder the spring force. During this part of the cyclegthe; Rhan@eroatp 17 therefore
acts to depress the plunger 25 and cause liquid to be dispensed through the needle. Dispensing of

liquid in this manner continues until the plunger cup lugs 70 15 reach the end of the circumferential
portions 58 of the slots 60 in the drive cylinder a Ebown in Figure 27. This coincides with the point at
which the drive cylinder 15 reaches the front end of the slots 45 in the syringe housing 9, and can no
longer travel further axially forward in the slots 45 relative to the syringe housing 9. While the spring 13
continues tehexgrirme axibtidrsgrggoreaisingide Wreatyijedeud d7thacdioiduaedaigalinao longer effective
in driving t i lj I !#g 7 p e free to decouple from the
crving oyinAUIEE by eEb Ry P BTN Bl RIS o Cyimaer 15

under the digtiééh oFRIseMaYAeNEPHR YBtL O RlERAFgRENY dyrmgiatrsLisiied \@ e idfier rearwardly to
retract the geRdernewdiial &rin isebeselisolbreniomprd tyindaenfereartap prgdhceriag on the syringe.

The linear portigns 88, of the guide cylinder slots 85 _enahle the lugs 70 to rearwardly in the linear
portic%ns GZSgt?tt Q%rl] tghg(??rflr %ﬁ%ogﬁ{ﬁé gﬂ?ﬁﬁ&@?‘i?ﬁaﬁeg& o%ﬂf!ﬁgﬂ?’ﬁ’% ﬁr%%éger cup 17 and driving
cylinder 15&anabing thet rudgeedepdd i© mwlanijsranynsiatite dodbeviziye tybirdevd Tihergby and the

plunger cCupeLhG RHGGBIEIL7 retracts relative to the drive cylinder with the lugs 3070 moving into
the rear legs 62 of the drive cylinder slots 60 from the position_shown in Figure 27, passing over

resilient hooks 65 THERYA=tsPEKEHRGh BENLREIR e JAFosre@h sl i #FR%e reached the
position shémeiafpiisd ¢o2Be thizy nyipdeoisreakecfveneairdraxiaiyd tottre n@eggportions 62 of the slots 60,
preygnting rgi I in, .- 68 - been found that
theY evice %?%%mggg%%%%éﬂﬁ%fg%%P&r{}g?c?vgrggplﬁgegg}gﬁgﬁ %@‘é?e%&ﬁl%%r Ea SS% around 8 to 10

seconds. WheRlitoligh Ghodare e kisibHRniaky §ansiag RABiera8 ef feisleldblyPaind permanently
retracted, thg¢ter Randeenephriessreeplacaribesisdoonap inedispasalia ehéhaemtirgdevice. This is

shown in Fig,. 29,. It will be appreciated,that in the post activation devi w the position of the
outer hous%qa%% g\t%l\eg’t%ytﬁg FO?E{H%EI%?I%&{@H é“jﬁ‘é’rﬁé‘g i %@%pgég%lﬁ?o%#a (?h the preactivated
device (see e.g. Ftilre@Yiess | ircrprestanctoamivilsubimgdeyibeihdprrrioeskitheventnglative to the front

houging 11sidhenrdivalion slaraddua BieManks tbgdug {ral $RASMLNTORNBRMIIRGGP 2 being fitted
into the reﬁrgggtﬂge;%% 12bin th$ fro%t housmg, pbut |Lchan instead be fitted over the foremost groove

12a instead. DREPUIeH S SV N AL IR SR MR POHEERFROIRFRE Window 5 in the
outer housiioge8. td nbsaw s whisththigleashinged seshovavidtfierviewdoinFibere @2 elitatéully dispense the

liquid thereife iR AEPOHINGRISIIABEY YR, HR NODASd SRR rasathd3p R FESIRAING On

legs 64 which mount the spring 13 to the drive cylinder 15 hook over a rim 68

20 surrounding an aperture at the rear end of the guide cylinder 19. The legs 64 are
biased radially outwardly. When the rear end 89 of the rear housing is moved in the
direction of the arrow in Figure 22 relative to the guide cyﬁnder 19, the end 69
engages thé ramped cam surfaces at the top of the hooks 66, urging the legs 64
radially inwardly. This enables the hooks 66 to unhook from the rim 68 ang pass

25 through the opening at the end of the guide cylinder 68 thereby releasing the force
of the spring 13. The spring will then exert a driving force causing the drive cylinder
15 to travel axially forwardly to the left of Figure 22. The ramp angle of the inclined
surface at the top of each hook 66 may be selected as appropriate to set the force
with which the end 69 of the outer housing 3 must engage the hooks 66 to cause

30 them to move inwardly sufficiently to disengage from the ends of the guide cylinder,
enabling the spring to be released. In some exemplary embodiments, the distance
that the outer housing 3 must move axially in order for the ehd 69 of the outer
housing to engage the tapered lugs 66 is around 45 mm. In exemplary
embodiments, the spring 13 will have been released before the outer housing

35 makes contact with the end of the guide cylinder 18.



the plunger do not pass directly through the rear flange to the main body of the barrel of the syringe,
but instegehbwpassstae rear flange by passing through the syringe housirgasdesailpecrabove. The
syringe housing acts generally to more uniformly distribute and share the forces transmitted to the
barrel, reducing the 20stress to which it is exposed in use. This has been found to significantly
decrease the likelihood of breakage or damage.tgsthe syringe barrel in use, and enables conventional
unmodified syringes to be used to dispense liquids in situations where large forces need to be applied
to the plunger to force the liquid out of the barrel through the needle, e.g. where greater injection
depths are involvetgaied?SriRGtetas g aevicevisddusuiguidsiaaaghei@an wiemiidh may provide a

partiCU|ar|ycﬁEfE§&§iéfﬁﬁ‘%Q§F§iﬂ§?§Jﬂé %Mﬂg@ﬂﬁ%@%a irionakiowers Ris-g paekatRsyuesing the
movement of the mechanism mHo%gres,lng the uring use of the device, the

lunger, For example, n
only frictiorlAI RS G RoPLELE RES) e HESE SRR raiPaE FELLHE df A6 SBMIGIEHRAR of the lugs 70
and 54 assboifited wetieth eyphnnger imbBandaiveayyliadenovéadroes e tivaniraotty @f the drive cylinder

and guide QiRRLIRASHfld 3R A IpsaldarRson e e aaplisddagifpense a liquid as

compared to a conventional device in which signifiCant frictional forces may be generated as a result of
contact betARiBA BRI 636 FaMYHED SLRBITS AnBih O IR RARPRArES 8t the SR RId%nd the walls of

the housinginr §®in the obtbimbesirg b eslengad o bewdenensipssiathneys v desesibeg by reference to
Figures 30-40b, .  The empbodiment ' .30 s similar jn ation to the iment described
with respeép ﬁ)dlfll\éeu? is’”%%?%tﬁé?t%ﬁr%f@r%%ﬁﬁﬁ tdcjjﬁtﬁg}l éﬁ)\;g 8%0%%{%% Eg(r??a%gegré@ﬁf which
selectively #amdthfetmeehrmingniofdeerdaMieplomiereriibalsertuoncrhein@refassdinge housing.

Rathgr tha’b{%ﬁﬁ?@é@wtﬂ{?cﬁ&‘ﬂ%ﬂﬂé@?@@%@@dﬁlﬁ?ﬂﬁé%&%ﬁ@gﬁ@%@? E?é{férlﬁﬂﬁ% @dve %oupling ;
arrangement acts directly on the end of an apprgpriately modified plu which forms the second part
of a drive cmrf?&?ﬁ‘?lﬁ‘ssﬁ?iﬁ?% e%ﬁrﬁﬁ]é"g?ﬁ/?ﬁﬁ%égﬁgﬁr?@ ! I§n1g?3(g:a.(F ﬁﬁfﬁaem?'pmcomprising
two parts traseimaiptainsumsiehibte pfithpepbalgalittoogly legithisuairgdyarnprided bydleeve with an end
plate that refgins HishsyRBsRdHY behowsinge showl(ith ERfgreace to Figure 30, the device of the

second embodiment of the invention is shown. Figure 30 omijts the rear outer hqusing and end cap
which would be proPfi8HaR ehiedisbemacHEre RithaiveniBodithBAY se-figsREasd with
15 respect to Figures 23 1o 28.

First the user removes the device shown in Figures 23 from the secondary
blister pack by ripping off the end seal 92 and removing the device from the '
container 80. The resulting device is as shown in Figures 1 and 2. The device 1
still cannot be actuated untl the user removes the end cap 2 as the rear outer

20 housing 3 may not be moved forward axially relative to the front housing 11 to
disengage the hooks 66 retaining the resilient force of the spring 13. The user next
removes the end cap 2, which puils with it the attached needle guard 28, including
the rigid needle shield 31 and inner tip cap 33. This resulis in a device as shown in
Figure 24. Figure 25 is a cut away view of the device shown in Figure 24 illustrating

25 the position of the needle retracted relative to the front end in more detail.

The user then places the front end of the front housing 11 against the skin.
At this point the needle is in the retracted position shown in Figure 25 relative to the
front end of the front housing. In exemplary embodiments, the needle is retracted
by a distance i =3 mm from the end of the housing to protect against accidental

30 needle stab injuries.

| The user then pushes down against the front housing 11 in the axiai
direction while gripping the rear part of the outer housing 3. This causes the outer
housing 3 to move in an axial direction relative {o the front housing 11 from the
position shown in Figure 22 such that rear end 69 of the outer housing 3 engages

35 the ramped upper surface of the hocks 66 at the rear end of the resilient legs 64



15The embodiment of Figure 30 still includes a guide cylinder 219 over which the rear outer housing
will extergldnéh@asaplete device. The guide cylinder 219 is shown in Figtira;:@Raidibmess be seen that
. the guide cylinder 219 includes slots 285, 280 of the same configuration used in the earlier
embodiment, and shown for example in Figure 20, which cooperate with lugs 314, 312 respectively
disposed on 20the plunger driving part 230 and gginge advancing part 220 in a similar manner to the
way in which the lugs of the drive cylinder and plunger cup of the earlier embodiment interact with the
guide cylinder 19. The device includes a front housing 211 connected to the guide cylinder 219. The
syringe is loetamihinthesyriviyeytivniesing DOskerhivteidhsf dmiffeaé thegeo eswrftibe guidse syringe housing

of the embodimeat 1 Figiy esslie??ic)s SHA IR BROIRIBRIANILFIGUIRSA 1B 1R5: dhmsyringe housing

is formed from two parts which are assembled together to provide the housing for a syringe having a
plunger of AXRRIRIRGHEH IR AR HNR%eRRT T2T e d T PR SadiPART ey a & ve portion 300
shown in Figpeeidd ribe3@an aricdplate;Bi2 shitvden 68 ichtrthiSGioTtithe dorsseud tion smialles the syringe
to bednserted | I Nk t i ip place by fitting
the efr’lld plat?eg ;«%rzgl c%%rg ﬁégi)gé@%ﬁ%q?%gwgfétﬁ%lﬁgpﬁ# &ﬂ{ﬁeﬂﬁéar ﬁa%g%lé%g%ﬁglﬁgﬂgwn in Figures
31 and 32. SYigRieYiRden P étAsAsE e i dbe %Zﬁ@%@qm&a%&’%ﬁéﬁgﬁ%ﬁé of the plunger 327,

the rear engoplaigi e cton-detivastanTpanris gH8ddafsa-corresponding cross
sectional-shape-tozthe-transverse - - 7Q = ¢cross sectional shape of the plunger and.an appropriate
dimension to enab enﬁet(g € Pl}/t%ayio”\)/%‘?r&g Se{ﬁffss%?vt%%eop G r'1p(gjf‘ser@.ma[illy %‘rﬁ%g%']eeaﬁ Gor?ger 325is
assembled @b ttieedsie veringd! dnidlipkedy formiphiarsoratie eilivintp the SEHmisina7 of the syringe
will pg sandyighed ReiaeRAGE AR RIAIR: 3eANG 40 GRINthareayeriBds @ﬁé@(?rfﬁb’# end of the
sleeve. Once the dﬁw front and rear sections %ée assem%legt g&g{t&% the en aLate 302 is held
securely in 'E)?é('&@.q thiSia ﬁgtrs, Jﬁﬁ r§‘f8<§?/'3"3m:l ﬁ&%\@@? 8t %e%f)ﬁ 88 %using of this
further gmb@bﬁWWt@&h&inidmwM@eehM@mm shugl}/iﬁtgignmmﬁilthe syringe
barrel, immgQilising; thecSitingen e RIS ieilRAb D aRaeRILASY1IagsifaMmyial forces in the

manner described aboveé in relation to the earlier embodiment. The sleeve portion 300 of the syringe
housing incRida& EHHH REEEHT th 8 MaERERTHIAS 20 RAGSOPRERTSRP e MiiRSHEVSIceve to snugly
engage arogicldbe 5y ryedmielrdnroeallysertadrido iheosieetaoldie4sascadsalithsf tleeve includes

sots defining e llRa A AR BiShEMAEAR BIARENE BRYARREIR Y el throush the

rear end of eeve, but such that the en
cylinder 19. While the drive cylinder 15 moves forward axially and rotates with the

lugs 54 riding in the inclined-portions-84.of-the slots-80, the plunger-cup 17-will-
rotate in the opposite direction with the lugs 70 riding in the circumferential portions
20 58 of the drive cylinder slots 60, as the lugs 70 move through the helical portions 86
of the slots 85 in the guide cylinder 19. During this part of the motion of the drive
cylinder, there is no relative movement between the plunger and barrel. Thus, the
plunger cup 17 is not effective in driving the plunger into the barrel of the syringe.
Once drive cylinder 15 and its Iugé 54 have been driven forwards sufficiently
25 to reach the linear portion 82 of the siot, the drive cylinder has rotated such that the
inner lugs 52 engage the axial slots 45 on each side of the syringe housing,
permitting relative axial movement of the drive cylinder 15 and syringe housing 9.
The drive cylinder 15 and its lugs 52 have rotated from the position shown in Figure
25 to the position shown in Figure 26. At this point, the syringe housing 9 will have
30 reached its most extended position relative to the front housing 11 as shown in
Figure 26 causing the needle to project beyend the front end of the front housing by
the dispensing depth. The distance that the drive cylinder moves forward axially
while rotating in order to enter the slois in the syringe housing may be used to
control the distance that the needle is driven forward to reach a desired dispensing
35 depth.



is retained securely in place once the front and rear sections are assembled together. It will be

appreciaied thas/igssyringe housing of this alternative construction, conperisigh e sl@@vesportion and
end plate may be used in conjunction with the 20 earlier embodiments of Figures 1-29, rather than

using a housing comprising first and second longitudinally extending sections which are clamp around
the syringe barrel, provided that an end plate witgzan appropriately shaped opening is used to

cooperate with the shape of the end of the plunger to enable the rear plate to be fitted thereover. Both
arrangements may provide immobilisation of the syringe and 25prevent transmission of axial forces to

the barrel throughGinea dae Rgsde white drivgphiigdend doewe enteraddimpels v etnia embodiments
where the syringe hausinggneldRsAcSIRaYE BNGETas BRAIRIFLARDOERIRIRARRFOPTiate to use a

needle guard that does not include a rigid needle shield. The embodiment of Figures 1-29 is
particularly TISHFG AR R 10 3 SW A8 BrigoT AR ERERdARPETIFh GRS it¢fliding a plunger
into the devtigedawidigithdunedd tadingarféne livithatiperfoaps ki Feaysidenggifirrsingsof the type

shown in rejation. to i i . AV int ing with the
pre-vp\)%ck, |?1é9u?;}r,1% %ﬂ]ﬁ %Ezlallr? r#ggr?ﬁ 'ﬁ%%%%%@i@ﬁﬁ%ﬁﬁﬁ’gﬂ%% é‘l*sac%ﬁ%@% relation to the
em bodimerﬁh@ﬁﬂdﬂré@!%ﬂq6%@%&9%5&%@&{%%%@8‘ portions 58 of the drive

aboverthe-plungerdoRosmMeneflrdigionaiffie ¢ioagepeup 9 b aimaIbgefitue-of thé - and a standard

syringe may be maodified.t9 add (if,no plunger is provideq).or.atherwise spbstitute, the. plunger with an
alternative %P@r?&gfnv%ﬂﬁgﬁ&?‘ﬁe%%énggﬁlﬂ%%(rﬁbcr%gcr)rrtg}&&la o.{r};t%'s "(‘)'\ﬁ}dsgll.C nlc%’r }e %ig?/ice of the
embodimenithsf wigges Serohivhrdeloge sphtnves ding@aze ihasistotivedhsbligrestil has the

advagtage fhabaftdespisohibirisroMil HedgmRIat BaRbohymeXHDUeRESRAEK. The syringe

housing 209 is moveable relative to the front ho singz 1 in use to advance agﬁl retrﬁ%the needle as

in the earliéPEFIBARIRNE RANFTHIPRCHTIIAS L DIFF BIS-SRERY Wi ditH) PaHVS BRHRYs biasing the
syringe houbingytdea tret loterbpogitithtnelafive teth Efdeptdesubmpluimgtire? 8amiab damemt shown a single

10 caoll spriﬂgdi“eqéf be (ﬂ%ﬁﬁ?@%ﬁ gﬁgﬁsﬁﬂ@ﬁefégg_ housing and the seat 239 defined at the front of the
00 fo ' [

syringe housing sleeve 3C r biasing the syringe housing toward a retracted position. The spring will
extend around the HERASIRG 6f fRaidEE\Ns StRNMBLARBEWHYBEI REPIRRLRIP 888 fSngement may
equadly be usgshimaesardpineccindtinifaechits eorbociroent, tandietusilinttve aranggmest using a pair of
axially 15extending springs showa.in the first embodi %l”g ively in the second
embodimerﬂ? Sg%vr%} i(})%)tﬁ]'e% i 2b|§ %%rgéﬁaé{ﬁé_es’n%%a@{%‘é%@% . %H%%a%?é‘%\%q %§§§1“j§o includes a
viewing wir@eahesthadmnieadafibe siebsdimdhe Axigs bxsingifg2661E2pa% dReRE from the rear end

of the syringgJapHFtRErAXaRE foRIERARANONPR AteruiiivBI8SIRd SyaxtRNEHRIf®D thamaner surface 200f
the syringe Advancing Palt &S SN YR SORPUNG L BNGEINENL B RSN er 15, the
20 drive force is no longer effective in driving the drive cylinder 15 forward. The lugs
70 of the plunger cup 17 are free to decouple from the driving cylinder 15 by moving
rearwardly in the rear legs 62 of the slots 60 in the drive cylinder 15 under the
action of the return springs 50 which urge the syringe housing 9 and plunger
rearwardly to retract the needle now that there is no effective forward driving force
25 being exerted on the syringe. The linear portions 88 of the guide cylinder slots 85
enable the lugs 70 to move rearwardly in the linear portions 62 of the slots 60 in the
drive cylinder 15. The decoupling of the plunger cup 17 and driving cylinder 15
means that a drive force is no longer transmitted between the drive cylinder and the
plunger cup. The plunger cup 17 refracis relative to the drive cylinder with the lugs
30 70 moving into the rear legs 62 of the drive cylinder slots 60 from the position
shown in Figure 27, passing over resilient hooks 65 to the position shown in Figure
28. Inthis way, once the lugs 70 have reached the position shown in Figure 28,
they may not move forward axially in the linear portions 62 of the slots 60,
preventing the plunger cup 17 from urging the needle forward again.



manner to the way in which lugs 54 of the drive cylinder 15 cooperate with the slots 45 of the syringe

housing 5 iheeastigr embodiment. A similar slot 245 is provided on the©thes sifdg@fdhe syringe
housing sleeve. As mentioned previously, in the further embodiment of Figures 30-39, the 25syringe

used has a modified plunger to enable it to interact with the drive coupling arrangement. The plunger
325 is shown in Figure 37. The plunger has a freggend 327 which forms a part of the drive coupling
arrangement as described in more detail below. The transverse cross section of the plunger is of a
shape which corresponds to the cross sectional shape of the opening 304 in the end plate 302 to
30enable the frontithesdegrefpinddbatdhtedevibeongh thaeiserdiiplded 802 sisursciiibeddiove. It will

be appreciajed;thaiiite ot Rlais I NirsaRPavith Hgplpger to constrain the plunger against

rotation relative to the syringe housm%)l‘.jél' his is achieved by virtue of cooperation between the edges of
the opening 304 afMiNPESEStEIReAGKEINN YERiRardIisRgddng BeeLa &Rbls SRV plate 302 acts
as a - 72 - petatiameaitylighecied dlateseonsiramsthtes p kapgeedbaiast tesfgratisitonalves axially into

- the barrel A ' This igi in fhis, fugh - ' [
ISR A L A N AT

interact propElNAtiRhAPdcstRdyWaRes? e epRitonRfubsRy s BRgtiRsch e brstath e @he driving force
is transmitte@@imet transhkageanp ephisdalotorthaalinaeplshirdiss talas esabediment, the
inwardly prqiecting tabs 305 extending fram the e.of opening 304 engage ot 331 in the plunger
for axially g%}iayﬁa%ﬁgsp?urr?gsgﬁgﬁ ee%‘%e?rs %%SF%er%%eing n%ve?henvvaar)(/? Tﬁq %%20&% ﬁgrr]ﬁ part of the
device is adweiabied hinhbedbetiansteaom)mpiRyFritpites!ed {88t showdhoeidedheeimde has been

assembled faghersyiaeaGhe) %%ﬁ’rﬁﬁ@@ﬁ#}%@@méﬂﬁ {ie2frbA halidiiy daMiggdm assembled. The
components of thff regir; %irt of t‘gﬁ evice will be described by reference to Figures 30-34, 38 and 39.

The rear padfS¥3ALE NEFIPREDHH AT EpriAg BE$3%hich provides 15the main driving force for
propelling the syrirtgécaneratafieg uke ¢l thegeevive the ser ehaludmeckiibendediagairaiosing and

dispensing S(ag6S 3L R PToBOSRIAT AL RS2 Hel IRIENIARERARA IS mounted over

rear legs 264 of a plunger drivmgk}pa_rt 230 of the drive coupling arrangement. The plunger driving part
230 include2esviasaly direenss igdadd Weti-engage a slot 285 in the guide 20cylinder which
overlges the plungen dmvogirpentdrstisen, iealtie2BlariRs B pegitsed, the forces acting on

the plunger do not pass directly through the rear flange to the main body of the
barrel of the syringe, but instead bypass the rear flange by passing through the
syringe housing as described above. The syringe housing acts generally to more
uniformly distribute and share the forces transmitied to the barrel, reducing the

20 stress to which it is exposed in use. This has been found to significantly decrease
the likelihood of breakége or damage to the syringe barrel in use, and enables
conventional unmodified syringes to be used to dispense liquids in situations where
large forces need to be applied to the plunger to force the liquid out of the barrel
through the needie, e.g. where greater injection depths are involved, and/or-

25 relatively more viscous liquids. '

The present invention may provide a particularly effective arrangement in
which minimal frictional forces are generated opposing the movement of the
mechanig,m in depressing the plunger. For example, during use of the device, the
only frictional forces generated may be those generated as a result of the

30 movement of the lugs 70 and 54 associated with the plunger cup and drive cylinder
in the respective tracks of the drive cylinder and guide cylinder. In turn, this means
that lesser forces need be applied to dispense a liquid as compared o a
conventional device in which significant frictionat forces may be generated as a
result of contact between radially extending projections and the moving parts of the
-35 device and the wails of the housing. .



similar to that of slot 85 in the embodiment of Figures 1-29, for example as illustrated in Figure 20.
Thus, wivea thesphasger driving part 230 is driven axially under the actioR@H/GR2eiINY Bpring 213, it
will be forced to also rotate. The plunger driving part 230 includes a slot 318 having a shape which will
25allow the free end 327 of the plunger 325 to pass therethrough only when the slot is in a particular
rotational alignment with the free end of the plungter. The slot 318 is best seen in Figures 31 and 31a.
When the device is assembled, the plunger driving part 318 is located over the rear end 327 of the

plunger such that the slot 318 is not rotationally aligned with the end 327 of the plunger. In this
manner, the 30pluhBiERaremggsimet @il aantsamdrardhefraentedBYiFRIEISRSE {6 the end of the
plunger whegdhe maipgriving spring 213 is released. The initial relative rotational positions of the slot

318 and the pl d 327 illustrated. in Fi 40a. - 73 - dri by, th ing 213 i . Thi
esuts i the slot SH8 FRGHEFILE, £ 90 2tnd TH B SR PRSS (R AR & postion of
rotational afigsuriiset witth rerpetidpdiduess drb3othetittae plusigdioraitotivindriveeceriiogthe plunger to
passghrough Ine iRl dick S lelativg Rartinfsit WL RIS RIMSAILAGE BRsial 318 at this Sstage

are shown In Fﬁlj;ure_ 40b. A further drive coupling part, the syringe advancing drive part 220, is located
between thePpRIMGEPR AT LB S 996 Brvsine s@ﬁ\gﬁétﬁmgm@Qﬁg.tn‘? HLE9REVRdhger driving part 230
transmits thedixiaglomger adg|todalyripdtisiithéheivpaduding syringeradubacingididthe part 220 is used

to control t tio ing.: | L syringe
advancing %ié%%;%r% %ggﬁr%%%ﬁu g‘%(ﬁgl %ﬁ@ﬁ%@ﬁﬁ’%% egr%gﬁ %%%Bif%e% in the overlying
guide cylindBveTRI4P4NS HAINGVGRAG DEANBRNIRIRIMBIRTT ANt eluagkEr S#PBEIR%ENt e.g. as shown

in Hgure 2gehialhgtheofrentsanst ofdhe sysinaciasvantia b aE tharsBengagag the 15rear end of
the syringe housinf%%?s : Thus{ e rg)lun el ri in{gr&g{észt%% wiII.initial%t&atﬁgr&i}tua.driving force exerted

by the spriﬁﬁ@&%’s e%‘?ﬁﬁéﬂgr andesrﬁlri gaeeat varcing parP %%‘?%W Re syrlngsemz?dvancing part 220

will act on the syrifiife refersingetéoddgarscalit thetkarieepthiffeserand eashddihenigidesnent with the lugs
312 and they RAiRRGSIALRA0 INgR B8idemAyHiRe REf LatdPRoRS RpSRARNENHE part 20220 will be

constrained to rotate during an initial part of its axial travel under the action of the drive force

transmitted{BYPRP RE HRAEH S BRFERE 2R YEh I &ARCARLR ARMAdIng drive part 220 to
rotat8 to bring intamaklngs@ih@mbitd Blgymen@hsilithchxdedy exicadylpetotd it ther syiiidye housing i.e.

slots 245. -m(.?rear outer housing will extend in the complete device. The guide cylinder 215 is
shown in Figure 30a. It may be seen that the guide cylinder 212 includes slots 285,
280 of the same configuration used in the earlier embodiment, and shown for
example in Figure 20, which cooperate with lugs 314, 312 respectively disposed on
20 the plunger driving part 230 and syringe advancing part 220 in a simi!ar manner to
the way in which the lugs of the drive cylinder and plunger cup of the earlier
enﬁbodiment interact with the guide cylinder 19. The device includes a front
housing 211 connected to the guide cylinder 219,
The syringe is located in a syringe housing 209 which is of a different
25 construction to the syringe housing of the embodiment of Figures 1-29. As shown
in more detail in Figures 35 and 36, the syringe housing is formed from two parts
which are assemnbied together to provide the housing for a syringe having a plunger
of the configuration iliustrated in Figure 37.
The syringe housing inciudes a sleeve portion 300 shown in Figure 35 and
30 an end plate 302 shown in Figure 36. This construction enables the syringe fo be
inserted in the sleeve by pushing it in from the open rear end, and then retained in
place by fitting the end plate 302 over free rear end 327 of the plunger on {o the
rear flange 227 as shown in Figures 31 and 32. In order to enable the rear end
plate 302 to be fitted over the rear end of the plunger 327, the rear end plate 302

o35 —-defines-an. opening-304-of-a-corresponding-cross-sectional-shape-to-the-transverse - ———-———



syringe advancing drive part will then continue to move axially relative to the 25syringe housing as the

lugs 310+yavehinsiats 245. Operation of the further embodiment of fdguee@0«bwill now be
described. Once the force of the driving spring 213 is released, which may be achieved using a

triggering arrangement as described in respect of the embodiment of 30Figures 1-29, the plunger

" driving part 230 is driven forwards axially. The shat 318 and plunger rear end 327 are initially in the
relative positions shown in Figure 40a. In this, position the surface of the plunger driving part 230
surrounding the slot 318 bears against the end of the plunger 327, driving it forward. The plunger
driving partc?3% srdient)ahescaefdlispiinroes and ey epiepsiplia gneosionciagnaiie 220 35driving it
forward axig&mﬁgﬁ%gy{m%@ggﬁgﬂg,@gm%_bears against the rear - 74 - end of the syringe
housing 209 drivin(g it, a}gd ence gé?_és rlgageﬁ;]%cl ?i th? needle for\qard axially to advance the
needle for penetratiort DA HTs b%/e? S es‘%/?n & S57RANTG P8 ICBIIBIAR to the syringe
housing, theyangeniocresigidng seaallfoge 227 thidimsygoge will s tamglichst bhiviesnpbet 230 and the

svringe ad\aclia@atz#d dKediy Rt 93ar itk é}%&%ﬁm@%@mﬂ higle. Plunger driving
part 230 rotates due to.engagement of lugs 314 with the slot 285 in the guide cylinder.219. The

syringe ad\EYSRJBABPS (PRSEREICHS TS AGRRIRLRES Rig s B RIzE 02 ddNRIGuide cylinder 219.
Once the sysngeindypacinglathie parin22Giasisotatenderny gy epmosiicnttegfiirgdo the front

oo 10 o B0 T SR B SRR A PR IR e plunger
end via theSokaly Eiscriowny Jagsydooniaseefan@iilisnaive syensriryst ispgiartiareer to dispense
liquid Thusidhgeurineesahrrig skixedassdr thaesamiesdeblicabasyingadiensing. During this
the plomger T UL S PATTEI g R GLEey R HSD ol SR T 558 FERRHEE 1o the rear anlof
the plungerc8apréssile pattichakiersincaidagstarsinin g rein dobveidetedesnliglythe plunger 327. The
20plunger drying RRSLASHEIRHAG BREES SrRRsibHY Hivinek (QEeRdo R PLAPERE G1fe
sleeve includes slots defining resilient tabs 328 therebetween to enable the end
15 plate 302 to be fitted through the rear end of the sleeve, but such that the end plate
is retained securely in place once the front and rear sections are assembled
together.
It will be appreciated that the syringe housing of this alternative construction,
comprising a sleeve portion and end plate may be used in conjunction with the
20 earlier embodiments of Figures 1-29, rather than using a housing comprising first
and second longitudinally extending sections which are clamp around the syringe
barrel, provided that an end plate with an appropriately shaped opening is used to
cooperate with the shape of the end of the plunger to enable the rear plate to be
fitted thereover. Both arrangements may provide immobilisation of the syringe and
25 prevent transmission of axial forces to the barret through the rear flange when the
plunger is driven info the barrel in use. In embodiments where the syringe housing
includes a sleeve and rear end plate it may be more appropriate to use a needie
guard that does not include a rigid needie shield.
The embodiment of Figures 1-29 is particularly useful when it is desired to
30 incorporate a standard syringe pre-pack including a plunger into the device,
avoiding the need 1o interfere with the pre-pack. The syringe housing of the type
shown in relation to the Figure 30 embodiment could equally be used without
interfering with the pre-pack, including the plunger, if used with the drive coupling
arrangement disclosed in relation to the embodiment of Figures 1-29. However, as
——-35— - -.mentioned.above,-the.plunger.is.not-one-of-the-regulated-components-of-a-syringe,———-———



the plunger is free to retract relative to the plunger driving part 230. The syringe housing 209, and
hence thg §yin@ssaid plunger then retract under the action of the returrrepyegptocaimdRetween the
front housing and the syringe housing which biases the syringe housing toward a retracted position. In
this way, the-needle 25retraction stage is provided. During retraction the plunger end retracts through
the slot 318 in the plunger drive part 230. The plgnger driving part 230 cannot then come back into
engagement with the end of the plunger, preventing inadvertent further actuation of the device. The
initial rotational position of the slot 318 of the plunger driving part 30relative to the free end of the
plunger 32zmiaystrndatsseytiagd ropyibtepadifiadsieradth bt aogeungsr s pikyidednebetween the plunger

end and slgiyiz Qabievad Al dssh ngaﬁmﬁwﬁw HRerdthediReRsgistage, and the

start of the needle retraction stgﬁg{e. initial posjtion_ may depend upon the length of travel of the
plunger drilii§FARBAINY ARPIRYEL dlfEsidRe FRVIFR AL RISIIALS IR Eigssete. 1t will be
appreciateddhatdyn dssptabteatigieto et atiorsbetived pltng gl stil éras e advamteppdmt?30 and the

plunger eng ged. MaVREHTEdidtidhedhataiath WaRIGMaN (hoplexemplary. It has been

found that embodiments of the presentinvention are particularly effective when used to dispense more
viscous liquids, afd'fryinge fREing SHe fersvenpireldbmite dbgfeomdiresnmdld Btkséved using prior

art devicesiyibostic ass eRtablendsicetiiyaghage: ehitier dmbeainidnis iRatIécwarnly effective, as
viscous dru&a are increasi?gl)}f lﬁsed to Qrovid sustained releas&feormationﬁ%. Relatively large forces

are needed ouplijn LRALOGER ge gﬁpo?&éesﬁﬂﬁggﬁ?c?ﬁ%%n%e nesganaqeancf" Herrsk of breakage of

the syringerédraciest dirsifiprnigladive teshn@fru dlevsing, théhesivodimeblespanitalagBeneficial in the
confgxt of ReHLaRiRiPGIsRbEMesoNEICh-ARR AIe BROG AYaliREland b waia B EsIRdyaly Viscous,

causing difficulties when it is attempted tqQ dis them using conventional devices, The present
vontion ol BFOLRIAE Y DGR PG S R R S R B F 2 g, by
providing gretsseteciopusitiony et e sting wildefitest afoiined hiee titenbendiof dmarikevwesd3Bplnsing parts of
(he actuation B AslAnAe R AN SR Mo g aeedly BERRGRR UbtaruliRertion part of the

cycle. The device nja)él readgy be adapted to provide a range of different needle depth selections with
minimal or WBMhYeififebadkodipaihfidecasalyrtheagairamerdefing a pair of axially

15 extending springs shown in the first embodiment could alternatively be used in the
second embodiment, or any other suitable arrangement may be used.

The sleeve 300 also includes a viewing window 237 as in the earlier
embodiment. Axially extending slots 245 extend from the rear end of the syringe
housing on each side and cooperate with lugs 310 extending from the inner surface

20 of the syringe advancing part 230 of the drive coupling arrangement in a similar
manner to the way in which lugs 54 of the drive cylinder 15 cooperate with the slots
45 of the syringe housing 9 in the earlier embodiment. A similar slot 245 is
provided on the other side of the syringe housing sleeve,

As mentioned previously, in the further embodiment of Figures 30-39, the

25 syringe used has a modified piunger to enabie it fo interact with the drive coupling
arrangement. The plunger 325 is shown in Figure 37. The plunger has a free end
327 which forms a part of the drive coupling arrangement as described in more
detail below. The transverse cross section of the plunger is of a shape which
corresponds to the cross sectional shape of the opening 304 in the end plate 302 to

30 enable the front end of the plunger extend through the end plate 302 as described
above,

It will be appreciated that the end plate 302 interacts with the plunger {o
constrain the plunger against rotation relative to the syringe housing. This is
achieved by virtue of cooperation between the edges of the opening 304 and the

35 shape of the plunger in fransverse cross section. The end piate 302 acts as a



20subcutaneous, intradermal, subdermal or intramuscular drugs. For example, this may be achieved

by suitablecasiapieiszed the lengths of the slots guiding movement of the givesgskngiesqangl plunger cup,
- or plunger and syringe driving parts during the different parts of the cycle. The device is

arranged such that it may be used without modification to the 25standard regulated syringe prepack
which has already received regulatory approval. 75 . The present invention may provide an automatic
injection device which has a range of different safety features to guard against needle stick injuries,
and which may comply with increasing regulation in this area. For example, the device may 30include
multiple feawidivreisigynant defairmstnsteinitg tbeaptivago agansiregtng aeitatilesthe needle to start

from a morg feiacteaRoBHics dHUEdIRAY CRI RIPOHXMH IR B 30HRBICSIBSIRENSL a desired

insertion d\(}ﬂ%\ inuse. _ Itis believed that the device is particularly simple to use, and may be used
by people Witk ¥R GAHRINGSRGRReM ciepHPaniig 5TIe RIFadsE S e ling e Rister drugs is
advantageousstemabihgnthenti feotdes elfiingestigirbpanig, vetrottimngther fartbétheddver professional staff

10 begvol e SRR AbRALES SANGA SRR ek spinos and benefis i

increasing t etrati f drug delivery. present invention In its preferred embodiments

reduces thérADPHHEESPBRERIGE AR RIFERgRe ladhfdyibalsthplebedirestitbendisiy cycle, including
the needle pepstiniy GrdsRRRMNEPRsHeRMYYIRIdBYYhstaBeenl-iaskagaigund that the device

A D B R T R RGBS o e e P
as few as two splitEhe @ay mGrhlehsthe front part of the device is assembled may be seen by
10 comparing Figures 31-33.
' Once the syringe has been assembled to the syringe housing and front
housing, the rear part of the device is assembled. The components of the rear part
of the device will be described by reference to Figures 30-34, 38 and 39.
The rear part of the device comprises a driving spring 213 which provides
15 the main driving force for propelling the syringe and driving the plunger into the
barrel during the needle advancing and dispensing stages as in the earlier
embodiment of Figures 1-29. The drive spring 213 is mounted over rear legs 264 of
a plunger driving part 230 of the drive coupling arrangement. The plunger driving
part 230 includes outwardly directed lugs 314 which engage a slot 285 in the guide
20 cylinder which overiies the plunger driving part in use. The slot 285 has a profile
simifar to that of slot 85 in the embodiment of Figures 1-29, for example as
filustrated in Figure 20. Thus, when the piunger driving part 230 is driven axially
under the action of the driving spring 213, it will be forced fo also rotate.
The plunger'driving part 230 includes a slot 318 having a shape which will
25 allow the free end 327 of the plunger 325 to pass therethrough only when the slot is
in a particular rotational alignment with the free end of the plunger. The slot 318 is
best seen in Figures 31 and 31a. When the device is assembled, the plunger
driving part 318 is located over the rear end 327 of the plunger such that the slot
318 is not rotationally aligned with the end 327 of the pldngar. In this manner, the
30 plunger driving part 318 will bear against and transmit a driving force to the end of
the plunger when the main driving spring 213 is released. The initial relative
rotational positions of the siot 318 and the plunger end 327 are illustrated in Figure
40a.
in use, the plunger driving part 230 is arranged {o rotate as a result of the
35 interaction between the lugs 314 with the slot of the overlying guide cylinder as it is



1. An automatic injection device; comprising: 5a syringe having a needle, a barrel and a plunger; and

driving meang{en€idying the plunger into the barrel; wherein the injectiopcisgigsnis/assanged to
perform an automatic actuation cycle in use comprising the steps of advancing the needle. of the

syringe for insertion, driving the plunger into the barrel for dispensing a liquid contained in the
10barrel, and retracting the needle; wherein the gigvice is arranged such that during operation of the
device, a driving force is transmitted from the driving means to the plunger during the _ dispensing
stage, and such that a driving force is not transmitted to the plunger during the retraction stage to allow
retraction ofrilierriacitie spBnghatdiin thee adlvaresoiiajbdiersigé vite rotatipsiselstivelitviheoupling

arrangemeghBEREe SR EBNG MR A5 ABE aS?BL-@sH%?@tatioﬁmr@mfwﬂm&oupling

arrangement comprises a drive coupling part selectively transmitting or not transmlttin%force from the

driving meaheRE4ED RS HehBS Rl e A RN Y BLEE AR L RAFSIFPHER; 20wherein
the device taeastain®etl Stehriattye epsitidisgirepiuogafieud &iTraot e diovd @alplig arrangement,

the s%ringesjé#éig%g%wﬂriﬂ 9@&?@&88 needle advancement stage and the plunger is driven into the
barrel during the dispensing stdge for dispensing a liquid contained in the barrel; .and wherein

a transition betweériuHarEveiecxiliag femdhe SHongR geMan e s eariZeBrif dmeaiasy the rotation of
a part of sajdilden PGS RREPRSIB0 2nihrcatiiapainiripgizrdeyigesofrelaim 1, wherein said
e AR S SR M R e o =
The syringe advancing drive part 220 is'used to control the transition between the
10 needle advancing and dispensing stages. The syringe advancing drive part 220
includes outwardly directed lugs 312 which engage a slot 280 in the OVerEying guide
cylinder. This slot has a configuration similar to slot 80 in the earlier embodiment
e.g. as shown in Figure 21.
Initially the front end of the syringe advancing drive part 220 engages the
15 rear end of the syringe housing 208. Thus the plunger driving part 230 will initially
transmit a driving force exerted by the spring 213 to the piunger and syringe
advancing part 220, and the syringe advancing part 220 will act on the syringe
housing o advance it with the plunger. As a result of engagement with the lugs 312
and the inclined slot 280 in the guide cylinder 219, the syringe advancing drive part
20 220 will be constrained to rotate during an initial part of its axial travel under the
action of the drive force fransmitted to it by the plunger drive part 230. This enables
the syringe advancing drive part 220 to rotate to bring internal lugs 310 into
alignment with axially extending slots in the syringe housing i.e. slots 245, The
syringe advancing drive part will then continue to move axially relative to the
25 syringe housing as the lugs 310 frave! in slots 245,
Operation of the further embodiment of Figures 30-40b will now be
described.
Once the force of the driving spring 213 is released, which may be achieved
using a triggering arrangement as described in respect of the embodiment of
30 Figures 1-29, the plunger driving part 230 is driven forwards axially. The slot 318
and plunger rear end 327 are initially in the relative positions shown in Figure 40a.
In this. position the surface of the plunger driving part 230 surrounding the slot 318
bears against the end of the plunger 327, driving it forward. The plunger driving
part 230 also engages against the rear end of the syringe advancing pari 220
35 driving it forward axially. The syringe advancing part 220 bears against the rear



30the syringe barrel during said dispensing stage for driving the plunger into the barrel. 78 the plunger
rotates wyderthaagieon of a driving force, the drive coupling part movingEriaibzass/ineotates. 4. The
automatic injection device of claim 3, wherein the drive coupling part 5moves axially as it rotates until
the drive coupling part reaches a rotational position such that a driving force is no longer transmitted to
the plunger. 5. The automatic injection device afzany of claims 1-4, wherein said drive coupling
arrangement comprises at least first and second parts 10which are configurable such that a driving
force can be selectively transmitted or not transmitted between them in use de&ending upon the

relative rotshef the SIS SowrdngA488 drivingibrand firdadhgfrasRalyding Bk arranged such that
during operasisneabine demipgy fotitiaacioee nedthe soniiadbaliveerDinnd rsisdtdgeeeend parts 15
during the (f‘i[i‘s ensin s&a ecfor aggl gbqsacgrivig t%)gﬁg éor}heeprlgﬂ er %pqes%crpo- that a driving force is
not transmilted betwean e first and ‘second %ar sduring the retracﬁgh s?age to allow retraction of the
needle. 6. Tesulievicxigfforaimes thendwsigethe device is arranged such that a driving 20force

trangnitted from thg fﬂétpﬁﬁféé%hﬂrﬁ?ﬁ%@mﬁni& FRIegHMel Rflantive b tiswlunger into the

barrel of the syringe dependln%up n the rotational posjtion_of theéfirst art 7. The device of any of

claims 5 or MBI ERP2 PROTFAUIEE (P81 195 LA MRS S PAPRPEM 2 PR R er, and is
movable retate/ tengapbplemtge tudgs. IHendinvios B of thel ngde toylmdeh@idin the second part

comprises @yringe advancing part 220 rotates due to engagement of lugs 312 with slot 280 in

guide cylinder 219. Oncé the syringe advancing drive part 220 has rotated to a

10 given position relative to the front housing under the action of the drive force, at the
point where the lugs 312 engage the slot 345, it is free to move axially relative to
the syringe housing, such that the drive force transmitted to the plunger end via the
plunger driving part 230 will be effective to drive the plunger into the barrel to
dispense liquid. Thus the syringe advancing drive part 220 decouples from the

15 syringe housing. During this dispensing stage the lugs 312 ride in slot 280 of the
guide cylinder 219, '

Dispensing continues until the plunger driving part 230 has rofated to the
position shown in Figure 40D relative to the rear end of the plunger 327. In this
position the slot 318 is rotationally aligned with the end of the plunger 327. The

20 plunger driving part 230 may no longer transmit the driving force to the plunger, and
the plunger is free to retract relative to the piunger driving part 230. The syringe
housing 209, and hence the syringe and piunger then retract under the action of the
return spring located between the front housing and the syringe housing which
biases the syringe housing toward a retracted position. In this way, the needle

25 retraction stage is provided. During retraction the plunger end retracts through the
slot 318 in the piunger drive part 230. The plunger driving part 230 cannot then
come back into engagement with the end of the piunger, preventing inadvertent
further actuation of the device.

The initial rotationat position of the slot 318 of the plunger driving part

30 relative to the free end of the plunger 327 may be chosen appropriately to ensure
that a position of alignment between the plunger end and slot is achieved ata
desired point corresponding to the end of the dispensing stage, and the start of the
needle retraction stage. The initial position may depend upon the length of travel of
the plunger driving part 230 in the axial direction, the inciination of the guide slot

35 etc. It will be appreciated that any suitable angle of rotation between the plunger |



member adapted to engage a syringe plunger handle, 309.The device of any of claims 5 to 8, wherein
the secontparbissassanged to rotate relative to the plunger in use, whererthigxaconehprart comprises
a bearing surface for contacting the end of the plunger. 10.The device of any of claims 5 to 9, wherein
the second part is arranged to 35rotate relative to the first part under the action of the driving force
transmitted 79 thereto by the first part in use, thessecond part being rotatable into a given rotational
position relative to the first part in which the driving force is no longer transmitted between the first and
second parts in use. 511.The device of any of claims 5 to 10, wherein the first part is initially not

movable adaNPeAath A BaREINGE RN Ja2%RE istdiAad e ldalratRdaction of the driving
force to a pasiigeientiscintyisxaopire axially relative to the barrel of the syringe to drive the plunger

into the barrel. 10&%%4‘&@8‘%@%&%@%&%%%?&&?{% B{t}f?seéﬁ{’?nt\t‘e‘?aétoiﬁe%fﬁ‘?d At FAyranged to be

rotatable under the action of t riving force transmitted thereto, an partis aYrranged to

rotate in areHppdsiwhesdsetbithdispansedT et ifrges fisvidstisRcomaensrigag ¥rce. 1513.The device of
any &f clainigfeted hdty hescRnapiginadaneans Ky sisrbiag dieydadcaralisriareraiignt wherein said

disabling means ¢ rises means for retaining the second part in a position relative to the first part in
which the fif&f B%Gr%?rart:g%/ ?\% ?Ta%gﬁ%?%ed?ef[&negg%fjggth@?gtbs. 5@1‘&‘%& 3?9%@’ Bf%aim 5 or 6 wherein
the first panisseusaitgesiats roraeasiighveses toeupitmslptainaddeletse fohmiiaithe driving force to
bring at leagkr RRATAES hedusiRabdaly dogven sasstionabalig BRIl Mdeagiapprtion of the

second part such that a driving force is no Iogger transmitted to the second part. 2515.The device of

claim 14, whERSEHGe N2 AYO LIRS RPE P5IAG SHANIFShACSRIURERIGWI I part such that a
surftze of thedyist thattimodevigemimgabe agdingttlydbenefata of e cedextdbpart to transmit a driving

force therely 16 g YRR O UAULH Blol ol SIS R AR HHRs ik otates nto 30
rotational alignment with the portion of the second part to enable the second part
viscous, causing difficulties when it is attempted to dispense them using

conventional devices.
The present invention also provides the ability to more preciseiy control the
15 depth of delivery of a drug, by providing greater control over the start and finish of
the needle advancement and dispensing parts of the actuation cycle, as well as the
distance by which the needle advances in the insertion part of the cycle. The
device may readily be adapted to provide a range of different needie depth
seiections with minimal or no modification, allowing the use of the device to deliver
20 subcutaneous, intradermal, subdermal or intramuscular drugs. For example, this
may be achieved bi( suitable adaption of the lengths of the slots guiding movement
of the drive cylinder and plunger cup, or piunger and syringe driving parts during the
different parts of the cycle.
The device is arranged such that it may be used without modification to the
25 standard regulated syringe prepack which has already received regulatory
approval, ‘
The present invention may provide an automatic injection device which has
a range of different safety features to guard against needle stick injuries, and which
may comply with increasing regulation in this area. For example, the device may
30 include multiple features to safeguard against premature activation, and may also
enable the needie fo start from a more retracted position due to the greater ability to
reliably advance the needle to a desired insertion depth in use.
itis believed that the device is particularly simple to use, and may be used
by people with manual dexterity difficulties. The ability to use for a user to self
35 administer drugs is advantageous, enabling the user to self-inject at home, avoiding



to retract through the portion of the first part when the driving force is no longer transmitted to the
second pats.2b1s/ddasuelevice of any of claims 14 to 16, wherein the first partreomprises@s 350pening
which rotates into alignment with the at least a portion of the second part. 80 18. The device of claim
17, wherein said opening and said second part are configured such that said second part may pass
through said opening only when the opening haspptated into rotational alignment with the portion of
the second part. 5 19. The device of any of claims 14 to 18, wherein the drive coupling arrangement
comprises a third part, wherein the first part is arranged to transmit a driving force to the third part,
wherein thetitiriregdfeipafessigad totafidod ainkeaiver indtie tredtthend il pajicote ddssing &n a first position
in which the,griying fareedssl Qansinifiad indha hemelabihg yigruangdropargd position in which
the driving force is not transmitted to the barrel of the syringe.  20. The device of any of claims 14 to
19, compnsﬂ‘?@"ﬁfgans for constraining the plunger and the second part against rotation relative to the
syringe barrel as thaeliphandg érvisndiciien it toréferad srgbdairreh i redace? thd hentsrioé of any one of

il e A I e L it
wherein the'@edled=eHiPBNEg SirasRRRMSFERPRAE Wi TN staa890rhBrIRRRM AW from the first

part to the 3pgoIME pavicH méﬁeb&wgrdaym tsyﬁg rRstiuendoIdingRRhaddedheidyst part but is no longer
effective in dr|V|n the fi Lrst rt ax| ice o ims.5 to 22. wherein the

process involving 1e sépl%]y%or exa r}fahg(sa een By q&ﬁ’nﬂfla? gyice i

device is ar ange suc tOnce the driving 1 D1 e s BEHANEs 5 TRl the first part to the
second parefecersientsaihiites fist pnhuginent Mrew e mrslewith asdrifyathimebplitetracting the needle.
24. e device of any of claims 5 to 23, wherein the second part is arranged to retract relative to the

first part when the first part ceases to transmit a driving force thereto in use.



81 25. The device of any of claims 5 to 24, further comprising guide means for influencing the .
movement of the first part and/or the second part under the action of the driving force. preferably
wherein the movement of the first part and/or the second part under the action of the driving force is
guided by the travel of a pin in a 5slot. 26. The device_of any of claims 5 to 24, wherein the first and
second parts are arranged such that in use, the first drtis acted upon by the driving means, and the
second part acts on the plunger. 10 27. The device of any of claims 5 to 26, wherein the first part
directly contactgthyg,second part for transmitting a driving force thereto in use. 28. The device of any
of claims 5 to 27, wherein the driving means acts directly 150n said first part. 29,The device of any of
claims 5 to 28, wherein the second part directly' contacts said plunger. 2030.The automatic injection
device of any precedigacimimgtivirgestiothdeggange is received in a syringe housing.  31. The device
of claim 30, wherein gg}gpﬁg{ﬁage housing is configured such that the barrel and the rear flange are
immobilised in the syringe housing such that they 25can be moved within the device by a force applied

to the syfinge housing . S¥P9% RBIHAEEE B &R FEGiAPENE&im 30 or 31, wherein the syringe
housing is configuredsataiitingtrndzans thedsiing éve pidngenniterehbaoarirel in use, no axial force is

ransmited o the bayie e s NGB IR G 37 TR den sl gaims 30 o 32

ice
wherein a rear end of the syringe’housing cooperates with nger to constrain the plunger against’

rotation relativégaieusgriogPBHne N sl A AR bR e Fdhe sifitRgfor

insertion, driving the plunger into the barrel for dispensing a liquid contained in the
10 barrel, and retracting the needie;
wherein the device is arranged such that during operation of the device, a
~ driving force is transmitted from the driving means to the plunger during the
dispensing stage, and sucﬁ'that a driving force is not traftémitted to the plunger
during the retraction stage to allow retraction of the needle;

15 wherein the automatic injection device comprises a drive coupling

arrangement between said driving means and said syringe;
wherein said drive coupling arrangement comprises a drive coupling part
selectively transmitting or not transmitting force from the driving means to the
piunger depending upon the rotational position of the coupling part;

20 wherein the device is arranged such that, depending upon a configuration of
the drive coupling arrangement, the syringe is driven forward during the needie
advancement stage and the plunger is driven into the barrel during the dispensing
stage for dispensing a liquid contained in the barrel, '

“and wherein g transition between said needle advancement and dispensing

25 stages is controlled by the rotation of a part of said drive coupling arrangement.

2. The automatic injection device of claim 1, wherein said drive coupling

arrangement is arranged to transmit a driving force {0 the syringe barrel during said

needle advancement stage, and {o transmit a driving force to the plunger and not
30 the syringe barrel during said dispensing stage for driving the plunger into the

barrel,

3. The automatic injection device of claim 1 or 2, wherein the drive coupling

part for selectively transmitting or not transmitting force from the driving means to



82 34.The device of claim 33, wherein the plunger comprises at least one axially extending guide
which cooperates with an edge of an opening at the rear of the syringe housing through which the
plunger extends to guide movement of the plunger into the barrel. 5 35. The device of any one of
claims 30 to 34, wherein the syringe housing clampg on to the syringe barrel. 36. The device of claims
30 to 35, wherein the syringe housing comprises first 10and second sections which are closed around
the syringe to provide the syringe housing.  37. The device of claims 30 to 34, wherein the syringe

housing compriges,RReMRNY ChANIRISS BRI, %F&?théféﬁ!,@e&@e@%ﬂd cover which

15cooperates with the sle?ve to retain the syringe in the housing. 38. The device of claim 37, wherein
said rear end cBUE %ﬂ%ﬁraér\tdr?}l%tfeﬂocated over the rear flange of the syringe, and defining an
opening through which the plunger extends. 20 39. The device of claim 38, wherein an edge of the

opening cooperates with, the plgdsy e EANRIAIN Jha ARoeraaINSL elal n%uﬁgg%s 0 the syringe

barrel. 40. The device of claims 30 to 39, wherein the interior of the syringe 5comprises
means fot gripplioyahaiabrardk iwiates rELhe & iyrispHRiNs eaRscashrf R iNtEEOPAPESERTe material.
41. The device sikhlgims dbvingidraehereinciiftansentafithesylingernousing engages over the front
shoulder of the syringe and the rear end of the housing 30extends behind a rear flange of the barrel.
42. The device of claims 30 to 41, wherein the syringe housing is disposed within an outer housing of
the device, ancPis movaB @ emaditie RiEatebirEich liapisamance wheainct the syringe in use. 83

43. The de;vice of anysgfgqﬂa'im%&&myanrw@mttb@ﬁmgggaqiggghﬁﬁ)gm%mgs cqupled to a
vont oy Shp SRR ISE L e PR RS e e o B oare e sn
first retracted ot transmitied between them in use depending upon the relative rotational

positions of the parts; ‘

wherein fhe first and second paits are érranged such that during opérétion
of the device, a driving force is transmitted between the first and second parts
15 during the dispensing stage for applying a driving force {o the piunger, and such
that a driving force is not transmitted between the first and second parts during the

retraction stage {o allow retraction of the needie.

8. The device of claim 5, wherein the device is arranged such that a driving

20 force transmitted from the first part to the second part is selectively effective to drive
the plunger into the barrel of the syringe depending upon the rofational position of
the first part.

7. The device of any of claims 5 or 6, wherein the second part is provided as a
25 separate part from said plunger, and is movable relative to said plunger.

8, The device of any of claims 5 to 7, wherein the second part comprises a
member adapted to engage a syringe plunger handie.

30 8. The device of any of claims 5 to 8, wherein the second part is arranged to
rotate relative to the plunger in use, wherein the second part comprises a bearing
surface for contacting the end of the plunger. )

10.  The device of any of claims 5 to 8, wherein the second part is arranged to
35 rotate relative to the first part under the action of the driving force transmitted



5position and a second extended position corresponding to concealed and exposed positions of the
needle. 44. The device of any preceding claim, wherein the device comprises a viewing window to
enable the user to view the position of the plunger before and after 10actuation of the device. 45. The
device of any preceding claim, wherein the device c%mrises activation means adapted to be operated
by a user to trigger automatic injection delivery, preferably wherein the device comprises an outer
housing, the outer housing 15arranged to be axially movable relative to a front housing of the device to

enable activatigm:afishsy devite BYriKgiRg e sstend pHAIBEIMgWaEIWE i HRUsiRgabHe device. 46.
The device of claim 45 erein,the activation.sten,is gperable to relegase a 20catch. or detent which
rz?: n r’eygp r?%q e%rgl pal% %/ptqehgp

restrains a resiliont Torce of t riving meé%‘gh]ﬁ 2 Yo S '361)? anrn ¥ rﬁasé‘i‘é| c31‘urther

comprising an baitvesp it eovepsend paita inasele end of the device. 2548.The device of claim 47,
wherein the device is arranged such that it cannot be activated until the end cap is removed. 49. The

device of any preceding claim, wherein the needle.is protected by a needle guard which must be
re_moveoE prior tﬁUSe ﬂ??hdee‘ﬂ'é?/l é%#&%”iﬁ%g We%%l%’%ﬁﬂa{m gﬁ?ﬁﬁ%@érﬁ%ﬁ&f@ rigid needle guard
and an inner resiieridipxiHly, realbibrein the bprehef ibatydimd sodlerngidhie edizgihardd@enable the

removal of the giqjsk RRGRIPBRAE 3NSLIRCR IR AR 1 ma0adDSHEN 58 8 SITAS as-figpendent upon

claim 47 or 48, wherein the end 35cap is a,rrangéd such that it pulls'the needle guard from the needle
as it is removeli’® §¥Rge PIVRHR BIURIRNE? E1SiRRTEY 10 50, wherein the end cap is arranged such

that it may be replaced after actuation of the device, the device comprising first and second means

respectjyply copperating Wil end ARIRLAIDIP AN 5AR L3R SURRES gL end of the

device both before and after actuation of the device,
be rotatable under the action of the driving force transmitted thereto, and the first

part is arranged to rotate in an opposite sense to the second part under the action
of the driving force. -

15 13.  The device of any of claims 5 to 12, further comprising means for disabling
the device after operation, wherein said disabling means comprises means for
retaining the second part in a position relative to the first part in which the first part
may not transmit a driving force thereto.

20 14.  The device of claim 5 or 6 wherein the first part is arranged 1o rotate relative
to the second part under the action of the driving force to bring at least a portion of
the first part inte a given rotational alignment with at least a portion of the second

part such that a driving force is no longer transmitted to the second part.

25 15.  The device of claim 14, wherein the first part rotates into a rotational
alignment with the second part such that a surface of the first part no longer bears
against the surface of the second part to transmit a driving force thereto.

16. The device of claim 14 or 15, wherein the portion of the first part rotates into

30 a rotational alignment with the portion of the second part to enable the second part
to retract through the portion of the first part when the driving force is no longer
transmitted to the second part.

17.  The device of any of claims 14 to 16, wherein the first part comprises an
35 opening which rotates into alignment with the at least a portion of the second part.



the first and second means being located in different axial positions. 52. The device of any preceding
claim, wherein the device is packaged in an outer package for supply to a user. |10 53.A package
containing the injection device of any of claims 1 to 52 for supply to a user. 54.The device or package
of claim 52 or 53, wherein the packaging comprises 15a container for the device, and a releasable
seal closing the container, preferably wherein the cohtainer is a blister pack. 55.The device or package
of claim 52 or 53, wherein the packaging cooperates with the device to block a release means of the
mechanism of the device. 20 56,The device or package of claim 54 or 55, wherein the packaging is

arranged to pre E§nt reilga%g of a faltch or_detent restraining a resilient force of the driving means of the
device. 2557.An injectidf TRUESITAER ra AT FRIEOPEPIRIARE §348 SRERSRBAGIY a liquid to be

dispensed in theosjidvrge Hmtrdhab8ak It winpiapestfmia thesisj¢utbog devicspienacrondantsenwith any of

claims 1 10 56. @ Qgeﬁi'ﬂ%r?jé'scﬂﬁgtgﬁﬂﬁ?r@faﬂ@ﬁ%@ﬂ@ﬁf%ﬂ%& B eressLirhand with
referenc% to any one of the accompanying drawings.
18. The device of any of claims 14 to 18, wherein the drive coupling
arrangement comprises a third pan, whereiq the first part is arranged to transmit a
* driving force to the third part, wherein the third part is arrangad to move under the
action of the driving force between a first position in'which the driving force is
10 transmitted to the barrel of the syringe, and a second position in which the driving
force is not transmitted to the barret of the syringe.

20. The device of any of claims 14 to 19, comprising means for constraining the
plunger and the second part against rotation relative to the syringe barrel as the
15 plunger is driven into the syringe barre! in use.

21, The device of any one of claims 5 or 8 or any one of claims 14 to 20,
wherein said second part is provided as part of said plunger, preferably by a rear
flange of the plunger.

20 :
22.  The device of any of claims 5 to 21, wherein the device is arranged such
that ence the drivihg force is no longer transmitted from the first part to the second
part in use, the driving force continues to be applied to the first part but is no longer
effective in driving the first part axially,

25
23.  The device of any of claims 5 to 22, wherein the device is arranged such
that once the driving force ceases to be transmitted from the first part to the second
part in use, the barrel and plunger are free to move rearwardly thereby retracting
the needie.

30
24.  The device of any of claims & to 23, wherein the second part is arranged to
retract relative to the first part when the first part ceases to transmit a driving force
thereto in use.
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25, The device of any of claims 5 1o 24, furither comprising guide means for
influencing the movement of the first part and/or the second part under the action of
the driving force. preferably wherein the movement of the first part and/or the
second part under the action of the driving force is guided by the travel of a pinin a
siot.

28, The device q_f any of claims 5 to 24, wherein the first and second paris are
arranged such that in use, the first part is acted upon by the driving means, and the
second part acts on the plunger.

27.  The device of any of claims 5 to 28, wherein the first part directly contacts
the second part for transmitting a driving force thereto in use.

28.  The device of any of claims 5 10 27, wherein the driving means acts directly
on said first part.

29.  The device of any of claims 5 to 28, wherein the second part directly
contacts said plunger. "

30.  The automatic injection device of any preceding claim, wherein the syringe
is received in a syringe housing.

31.  The device of claim 30, wherein said syringe housing is configured such that
the barrel and the rear flange are immobilised in the syringe housing such that they
can be moved within the device by a force applied to the syringe housing.

32.  The automatic injection device of claim 30 or 31, whersin the syringe
housing is configured such that when the plunger is driven into the barrel in use, no
axial force is transmitied to the barrel of the syringe through the rear flange.

33.  The device of claims 30 to 32, wherein a rear end of the syringe housing
cooperates with the plunger to constrain the plunger against rotation relative to the
syringe barrel as it is driven into the syringe barrel in use.
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34.  The device of claim 33, wherein the plunger comprises at least one axially
extending guide which cooperates with an edge of an opening at the rear of the
syringe housing through which the piunger extends to guide movement of the
plunger into the barrel.

35. The device of any one of claims 30 to 34, wherein the syringe housing
clamps on to the syringe barrel.

36.  The device of claims 30 to 35, wherein the syringe housing comprises first
and second sections which are closed around the syringe to provide the syringe
housing.

37. The device of claims 30 to 34, wherein the syringe housing comprises a
sleeve which engages around the syringe barrel and a rear end cover which
cooperates with the sleeve to retain the syringe in the housing.

38.  The device of claim 37, wherein said rear end cover is a rear end plate
located over the rear flange of the syringe, and defining an opening through which

the plunger extends.

38.  The device of claim 38, wherein an edge of the opening cooperates with the

- plunger to constrain the plunger against rotation relative to the syringe barre!.

40.  The device of claims 30 to 39, wherein the interior of the syringe housing
comprises means for gripping the barre! of the syringe, the gripping means
comprising compressible material,

41, The device of claims 30 to 40, wherein the front end of the syringe housing
engages over the front shoulder of the syringe and the rear end of the housing
extends behind a rear flange of the barral.

42.  The device of claims 30 to 41 -wherein the syringe housing is disposed
within an outer housing of the device, and is movable relative to the outer housing
to advance or retract the syringe in use.
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43,  The device of any of claims 30 {0 42, wherein the front end of the syringe
housing is coupled to a front housing for proiecting the nesedle, the front housing
being intended io be located against the skin of a user in use, wherein the syringe
housing is axially movabie relative to the front housing between a first retracted
position and a second extended position corresponding to concealed and exposed
pasitions of the needle.

44 The device of any preceding claim, wherein the device comprises a viewing
window to enable the user to view the position of the plunger before and after

actuation of the device.

45.  The device of any preceding claim, wherein the device comprises activation
means adapted to be cperated by a user to trigger autornatic injection delivery,
preferably wherein the device comprises an outer housing, the outer housir’ii’;
arranged to be axially movable relative o a front housing of the device to enable
activation of the device by urging the outer housing toward the front housing of the

device.

48.  The device of claim 45, wherein the activation step is operable o reiease a
catch or detent which restrains a resilient force of the driving means.

47, The device of any preceding claim, further comprising an end cap which

covers the front needle end of the device.

48.  The device of claim 47, wherein the device is arranged such that it cannot
be activated until the end cap is removed.

49, The device of any preceding claim, wherein the needie is protected by a
needie guard which must be removed prior to use of the device, wherein the needle
guard comprises an outer rigid needle guard and an inner resilient tip cap, wherein
the tip cap is atlached to the rigid needle guard to enable the removal of the rigid
needle guard and tip cap as a unit.

50.  The device of claim 49 as dependent upon claim 47 or 48, wherein the end
cap is arranged such that it pulls the needle guard from the needle as it is removed.
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51.  The device of any of claims 47 to 50, wﬁerein the end cap is arranged such
that it may be replaced after actuation of the device, the device comprising first and
second means respectively cooperating with the end cap to enable the end cap to
be ciipped onto the end of the device both before and after actuation of the device,
the first and second means being located in different axial positions.

52, The device of any preceding claim, wherein the device is packaged in an
outer package for supply fo a user.

53. A package containing the injection device of any of claims 1 to 52 for supply

to a user.

54.  The device or package of claim 52 or 53, wherein the packaging comprises
a container for the device, and a releasable seal closing the container, preferably

wherein the container is a blister pack.

55.  The device or package of claim 52 or 53, wherein the packaging cooperates
with the device to block a release means of the mechanism of the device.

56.  The device or package of claim 54 or 55, wherein the packaging is arranged
to prevent reiease of a catch or detent restraining a resilient force of the driving

means of the device.

57.  Aninjection device in accordance with any of claims 1 to 56, comprising a
liquid to be dispensed in the syringe barrel.

58.  Akit of parts for the injection device in accordance with any of claims 1 to
56.

54. An injection device or package substantially as herein described and with

reference to any one of the accompanying drawings.



