I nj ecti on Device The present invention relates to injection devices for the
di spensing of liquids, and nore particularly to autonmatic injection devices
(so cal | ado2asi3vpect ors”). Automatic injection devi ceRCRGB2DLPIOEB| y
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 autonatically advance
the needle of a syringe for insertion into the body of a user, depress the
pl unger to dispense liquid fromthe syringe barrel, and retract the needle.
It will be appreciated that autondction Die@esi on devi ces in accordance with
the present invention may be used in conjunction with veterinary
applications, as well as applications to the hunman body, and thus

references herein to the "body" , or such like, may ref er to the human or
ani mal body. Oerﬁh%'d?eée%%h‘ﬁént%%a’té% tQ%P&QIBﬁ'd%Eé‘sdfo @ dig an
automatic injection device. Syringes are subject to str|ct regul ations. In

order R o gdRWdacE nesRarticatarly ip agtometic tﬂ’dﬁﬂ'@@ad%\h‘éﬁﬂ (goallasbigpieri bl e with

exi sting syﬁéag,%q whi ch have al ready been granted regul atory approval. This
avoi ds the need to seek further regulatory approval which woul d otherw se
be required if AWomais inieetan ¢ayices amtyp@yﬁlw aEnoRd sach thgtivhen aetyatesoper at e

with the regnndere @ fb tﬂ?@ss‘?ﬁd’é B6tton'&E,, hmrﬁa&.b% aﬁamgﬁ?w?&uvekﬁf ironpl 4

wi th ever increasi ng ul atlons alned at reducin needl e stick
injuries. MQ’K@?“@B\%‘F rdgliyes ae '@P@t'qnnww@d'cﬁﬁ”Wcheoﬁffﬁj‘gsﬁéfakage or

damagg t o ta*&ﬁ)nﬁ;éﬁ'bblﬁg&v'aﬂé@frﬂq{eéﬁﬁ%f'arhyFuli?e Qemge:%oﬁww% t@faluger It is
of ten necessary to’drive the | unger he Syri nge f orwar

consi der abldgprfess &he F?'B"Qﬁﬁé%id'ép?’l*ﬁ&t"qéﬁ‘ fram 8\?@’6”%@@!"?'53% r§H@‘|‘4§@%ﬂ and to

force it theaugh itigoé bﬁﬁr@e@téafmémn&ﬁ% .h,ecﬁdm%émgrresicdéeddn\éewhdepth
particularly when the quid to be dispensed is relatively viscous,. or if

it is to bdg Pﬁeé%@té@’ef‘ﬂo%nﬁb/ o5tused ('j’e?R’W”CF'Qﬂ iy V@?@W%%épﬁ%aﬂ?&s BFunger may

be transm we%stappnm(aﬁyfdtﬂgeuh@%ouyaanbhmsr,e#@émeéelwéré.m&mewsé@"bl e liquid
di sposed in the syringe, and result in breakage or damage to the

syringe, p&fﬁv?!u'rk&rmyf?feméh%pwmﬁg@rB%zmaébodyvm. ch is often fornmed of

gl ass. One aut onriafh ikSliedGHekMo B8 ¢bASddred Wher Les§Hng Bn GBtoAttid Iféetiohhe
Applicant has realised that this arrangenent suffers fromcertain

di sadvant ag&¥ice FayringesAse sUbieHite stiFt igagatiens: 'p ardeso JFBACEIRANCRIR™I t ags of
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to transmt a driving force to the barr el | unger at the
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20 approval which would otherwise be required if any modification of the syringe were
required to 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 involved 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 forward with considerable force to ensure that an
intended dose is dispensed,v 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 liquid
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 autematic 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



Thi s causes axial novenent of the plunger and barrel, or plunger relative
to the outer housing during the needl e advanci ng and di spensi ng stages
respect i webyoioliseme radi al tags al so engage the inner weklr/gB20ton@onrat er
housi ng. As the inner housing noves axially within the outer housing, the
tags scrape along the inner wall of the outer housing, creating friction
opposi ng the axial novenent of the plg?ger and/or barrel. This may in turn
nmean that a greater force nust be exerfed to drive the inner housing
forward and overconme the frictional forces generated, especially when the
liquid to nal forces
may arise pﬁthﬁ higgngﬁﬁhgﬁabgﬁgg?gﬁf ﬁéé:r(bgﬂysx' a(flyg%mlg%?%ﬁfs&c{eﬁgttﬁré;dl al tags
slide out @lungehanrgthar(gl.ian Plungerating apprrapiiate imes Huringnibe Metuatiorotyiciem whi ch t he
Appl i cant R dalesd a{.él%v@mén%mﬁ@pw& ériaeoawer g Hﬁé}tre@ ive{a gt 10188
relates to the way in which the radia | hner housi ng engage the
rear fl ang®ulr hpuginggyringdae Bﬁ?qJ%PdY%‘Ctﬂ'GW‘é qnqpeﬂ@ng\,aﬁages rEspectiveldr | ange is
of ten g ef erhgee FRlid fagk o éng@@fheflht?é?g\?all P HPOLRE holBRE. ﬁs?@gHﬁér i nj ection

is delivered using a syringé, the user's fingers rest nt of the
flange to PPEYNYEOVPRaRly Mt theoutar dousing th%tasslsma@mngém ipRerofalt he

pl unger us 'of‘ﬂwetdqu?ertﬂa\iﬁh cTéHimb?ﬁ’cﬁloif\ b?ﬁ&ﬁnd ﬁte%x%@hﬁ){/&%rﬂrolf )ﬁedp?u 8%?“ e part of

t he syrlnge whi ¢ |soten sub ect o nenufacturin
t herefore §u§/@éb@"%+ Jhlﬁdnqyr'eémageeanspat@rgrﬁaﬁe?gfqr%mb%trheeaxeﬂw Wedrnreby di rect

contact betyeRAert KRising Wrivard é\fﬂﬁo@?&nﬁé’f'ﬁerfﬁ&lﬁnéllf@r@9§ ﬁtba rEJpE&QIIB; risk of

breaka e may arise as a result of the large forces equired to
dri vel en &he idiartg dispepsechis asRPie, Viseeds Bauld. cBl#ﬁhetT fr@tlmal freemal

resist ance mdy dri6 lm\é%'ﬂéndéfnehtﬁn lh,hl dirdEfon RIRE FAdMIk sfs% e SGERET

injections. In practice, this problemis conpounded, as t orward radi al
tags may n&PNtagiiththe Pluager andagel prior to activation of the device. Some

cl earance bet wepRolnBepbbRAPNLH HRISABS HS ideRfifedinh Phrdeifithb vat i on may be

present to introduce tolerance with respect to axial position of the
syringe rePHBERGRINGNY of BE A8 reirtesigitee WAy inswhigh thermadiahiaas ef theinet he f1 ange

wi | mgout hb@snﬁgighg”ﬁgettﬁ’éll%aiaﬂ&%etd?%é éWiﬁPe Bak&I!H drivel fopward! WhlsGearvar i ation

in the aX|aI posi tion of ringe w respect to the inner and out er
housi ng in G’éﬁﬁ'&@ge’@)fef?ffﬁé’ tpyrlﬁé Hmrﬂ%ngL%mmp anyahinjestiotisd duri ng

manuf act ur Qell\léFeJ @ingeX 8yFRIgB, thi lusEerirndRM @8t ih Sroflf RRSHAaride t@ﬁhﬂldbrfh&er tain
orientations, due to variations in atnospheric pressure or the way in

whi ch the H%?ﬁsé%ryl resitange-g alipy Hepregsirg Of)V‘iecﬂ'U"lgﬁr usieg thedhyngh. U’r‘\e 8y al so
arise if thangtayi |a¢;ﬁrtic%la'|ﬂl§ Géhdafé SANbIMAS EiiiyeMvhich & drfcprBBfecttbzes of syringe.

It is then necessary todesi the device to accommodate the | argest size of
SYri r‘?&e whinanufag rlﬁé fl@g%@nd S 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 frictional 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 to 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 position 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 atmoSpheric 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. It is then necessary to



such that a significant gap may exist between the radial tags and fl anges
of a syringe unless it is at the upper end of the possible size range. Such
vari at i onrworotons4zmsi al position of the syringe rel ati veptw/dBreidnmougsng may
cause variation of the dose delivered, or in extrenme cases, the radial tags
may even cone to rest forward of the finger flange resulting in failure of
the device to operate. C earance betwegn the finger flange and the tags may
therefore be introduced in an attenpt Yo accommbdate any such vari ation.

For exanple, GB 2447339 discloses nodifications of the arrangenments in

B2410188 'dB&bﬂT]' en&v%qgﬁcéo(?mpb@aﬁeEﬂéqallggggﬂt’sﬁehgf%w\gie%m:h H%ﬁ btqug whi ch act

on the finger ange to try to ensure gage he finger
f 1 ange onceuelr thata sigoifiornt gap Tay exjspbetwean theaediabtaps sadi flamges oflaen t he radi al
t ags must | rqéf,ll.{gj Ak tags and

t he flangegfro enaé]gé&g 'tﬁi%?rlfggé g;%ﬂﬁ%b{bl% gs?zeav\r/gg,ag'agg&g%%%}%ﬂﬁ ving force
nust be usé axalipesiten of tbe eyningegelatier todheheusing may causeosariation dfitheger 1 ange

and cause ijhed foithAlt offf ifiilchlhe [ BBABGDAUS beh odHHE (5Bt £RAAY, V1 nge
N e Y AL

finger flange w experience sig cant Torce upon | npact
radi al t ang thetinger ﬂange r%ﬁuitveadyfalderemﬁmer@vfc@rtwaperawu @balyanae bsqweenl,

| nor eas! Nyl tigBPfiadgberk a0l ril TGOS ikl AR oA UeA: Y11 Nge Darrel.

The present entl 0 an |nprove i njec evice. In

accor danceaegantimedaie agyeuah \@fiatiote furexample) 63@41473)39 dibgdosesi s provi ded an
aut omatic i d sing a
necdl o, o BPGREtER e SrbORBht, Bat Sk iRind BBy o MAPHERAREL 2 18
and t9e re&?ﬂNaﬂdeﬂfgfae age whiehaist o Kedinger flangg it ngte ¢nsusd ihgt badagstwitit t hey can
be noved w pl g. The

I nvention |n§g ct ﬁ %é?‘ﬂ'amﬁe Qﬂceﬁqrs\@ggﬁ\gﬁa r-rﬂett]%q'}p:qc%érrkﬂag th&FthQP\Hﬁﬁ‘ of the

f eat ures dﬁ@dﬁdlﬁb@gis musblsq)@r@tendomnéﬂmug@rth@glpm sarahetwetmm tagsit s of the

i nventi on. ﬁtﬂe%bé rﬂgeﬁdr;é@e}ﬂ?é fi erﬂ%;br iff His wé?%g%r Qt;er Eﬁ\ﬁnﬁfé{rt’:@ﬂﬁst' n a

housing in I'S way, such that t rel are i mobilised
by the houb¢ Hged t@rbaﬁuﬁ@fﬁr@t%@@r@mmlmq@@w&tbeflh@erlilangeancan@srenmge |n use

can bg mr?taﬁ:ﬁrlﬂ)lﬁ/g \ﬁhﬁfh%h%%@u%hgr’grﬁé%}hﬁdHaﬂfanng ﬁﬁé&%ﬁ@%%ﬁe pl unger

necessary to ve I't Into the oes orne solely by
the fl angeexnewee@%ismwécawfqrweumumpa@ wvath|teneadiab tage, which wilbalisady he pl unger

to be tr anﬁﬁ\lﬁmg%’f\/\fa% é@%ly%‘%bééﬂjl % | Jr%e né?(yd?%%maﬁg 1 e fahﬁ@ge Si nce
i n use the hou 'l zes the the syringe housing a Abarr el
and/or syrlnge barrel.
The present invention is directed to an improved injection device.
20 In accordance with one aspect of the present invention there is provided 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 to the syringe housing.
25 : The invention in accordance with this aspect may incorporate any or all of
the features described in respect of the‘other aspects and embodiments of the
invention.
By locating the barrel and rear flange of the syringe in a housing in this way,
such that the barrel and rear flange are immobilised by the housing, driving forces
30 transmitted to the barrel 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
exerted on the plunger to be transmitted to and carried by the barrel, bypassing the

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



are therefore coupled to one another, and nove together as one. The syringe
does not nove relative to the housing. Preferably the syringe housing
cl anps orwoaeotoms4®gri nge barrel. I n accordance with a fecrleBosaspecs of the
i nvention there is provided an autonmatic injection device conprising a
syringe, the syringe conprising a needle, a plunger, and a barrel having a
rear flange; wherein the barrel and theg rear flange are inmmobilised in a
syringe housi ng such that they can be ved within the device by a force
applied to the syringe housing, wherein the syringe housing clanps on to
the Syringeahel altnerdfdfe calpRth MelaloMer SMEARAE ldibrialioneasipe! may
i ncor porate any or eat ures descri be n respect t he ot her
aspects an&Yéﬂﬂﬁ)@ﬂW moye relgfiveitptheiqusing. As descri bed above, in
conventional ar rrRPREHRthE sydHyRhdulm Q\al,lrt;&q; BfthsiibbBdBel S driven axially
forward to dispense |1 u;égyfromtheg bar rel rl|n usse)§ %onsﬁ%’erabl e forces may
be transmtted t'@aFWWﬁwﬁg@ fyal"?feﬁspﬁ@tsélthe 'OY@UM@Q@IS&W\O@%n
| nconps essifkEndticanbéliorideRes 8mphsihd's sPideCthe siR onpounded
when the liquid |CsMr eloatlve1§ r\T/‘lbssclo%] sg cij S;g ﬁi@cﬁﬁ& rg:sg@e{dge%
i nj ected i rl4NgEr @@ﬂgcn@rrath%ﬂ@r%ﬁaéﬂammwherenrntherb@gel %ndttnareamﬁgngegr eat er
forces ar e Jigfihbiisdh ¥Raetbisig GbA! ot 4 i ensi ng,
and force it throug 5 gﬁkﬂlgr? Hlﬂﬁlsnb Ba’if?ﬁy Eﬁpgﬁiﬁégﬁgééﬁgﬁ I(isleoa risk
that that tbye fggﬁeuawgt@myh%yrwsméan@rwwgn thsy s¥siRge bowesing ¢lamps pretd nt ended
dose of Iiqud &yrgY¥ bapél. be dispensed, at least fully, and that the user may
be subjected to _undesirable trauma, for exanple if they are unsure whet her
the dfice has Jperneation igiaccerdance withsiiscaspart raay ipcerppiateany T ofli ment s of
the presentthéfaéﬁmési%cm.ﬁ$§sae@€§ﬁh@5m@+ ctsé?@e?wddnﬁ& bgupsng of the
present invention in any of its aspects an iments a vant ageously
ext ends ovdivephi@N.rear fiange to protect the flange. As nentioned above, the
rear flange of W%Qie@@r\'tfe@'abb% Qﬁ‘@orﬂfenﬁ&%l Hﬁ§ﬁgéﬁ?érh§%%n|ﬂ?é bidngdr ofa SYI' i Nge,
and may be nore conmonly subject to dur i n% manuf acture t han ot her
parts of t [®¥MiRdeip Afen aplly fonyard @fdlﬁﬁﬁf@S%WW%ﬁ@m Be Baree) i ugs, ect ed to sonme of
the gfeat e%bniu@ér‘é@lé forBed /8y BE trahEmitlet RIfe sy ﬁnéUbéfPé"ntée{Ht\ﬁa fh'aq?e@rerf'- The
eve orces

syringe housing of the present invention reduces the
exper i encedI9rressbleiquid ¢igngsed irethedrarrebf Thease psghismgare Gepondas e t hat no

forces areymeRitherht & 2ahtiveryORsddus iaRd/é® § thellRfi d?@‘tt?bé‘ﬁhjéﬁ?éﬂ iR® Apdrédoed
effectively to isolate the rear flange from axi al
at a greater depth. In these situations, greater forces are requured to expel the
liquid from the barrel during dispensing, and force it through the skin into the body.
20 There is consequently a risk that that the éyringe may be damaged or even break,
such that the intended dose of liquid may not be dispensed, at least fully, and that
the user may be subjected to undesirable trauma, for example if they are unsure
whether the device has operated, or if the needle fails to retract. Embodiments of
the present invention address these problems.
25 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 commonly subjedt to flaws during manufacture than
other parts of the syringe. This part of the syringe is also subjected to some of the
30 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
forces applied to the plunger in use.



forces applied to the plunger in use.By reducing the |evel of forces
transmtted to the syringe barrel, in particular its rear flange in this
way, the wopnrorgs4deeusi ng of the present invention makesprtr/grssidbeEst o
exert greater forces on the plunger in use w thout nodifying or
strengthening the syringe itself. This may allow nore viscous liquids to be
di spensed and/or liquids to be dispensed to a greater depth in the body. As
the housing is clanmped on to the syriﬁéé body, the syringe housing may al so
result in the barrel being placed in conpression rather than tension use.
This may furthen Yellle i ' ; . e barrel,
which is cc_)n’m)nIBQ(r rﬁﬁ%&oﬁmgg?\}%éﬁbgcg S’gﬁésﬁs"“?‘ﬁs%?b r@gﬁrggj:e %2%3%8%%%@%3& on

t han t ensi da reartflange In this wayptheciyrngaihausing of te presént gevehtiersmalgesdt ovi des a
pat h where ' e ; ! barrel in a
anner vt Bp° g o g oheH fRaerRbcafort GRRRb (s RhR Ml AOR T Pt i ¥ s
previ ousl y siengteening thezayriage itgellg Thisenay allegenorentissous biquids todle of an

auto I C 4k | i | ' ' flange in
the o maapereeckihdid e W6 dsuelfo BRAeieBith A podlo e o Govi ce.

| n pref er r &duging isdilarepedson tecthé syrigedody, the swinge dossioh nayatisaresaikinal f or ces
are applie d N i I.0to,.the barrel
in use. Pre ée?aartt{ﬂéefxﬁyaﬁ%hg?%gnﬁﬁg?%%ﬁ] &g%k@qgﬁséﬁé?%tyﬁg@ﬁ%%@ eBI unger is
driven i nt ceduse theakikedihoddofipseakage onstaraage tortieebarse! t wizigls isi comedorty t he bar r el
of the syripge ; . ' LS. novel and inventive
inits own ri gh&tfaggg%s%oéli&% l%%@%ﬂég?}l@%&&oﬁ@%s@ﬁ?tﬁ%gttreng@%ect of the

i nventd on, t her & wikbe appredieteddhatabe syringe housipgprovides depatiteherehypaxisi ng a
syringe, t | LSl ﬁie% i rrel having a
rear flangclgd;er cﬁ@?i?ﬁtrﬁﬂéﬁ@???@ng}g%ﬁ _ecag'ie\I/@dé) %%Hrg&%htﬂ%{]%é)%gg%ftﬁgured such
that when flaRgepl Thigisiconstedintujiive, Inrthat it wies fravicesly belieyse thatdriving tile f orce i's
transm tted;hgefif® c}h@%éﬁél.o‘?%ntanﬁ) iE'id? ioh Béﬁw{ﬁugﬁﬁvél\?@éughli insg €

i nvention in accordance with this turther aspect may I ncorporate any or all
of the featheresr tangern thedsame masprs@s whien@ahwatindha corngpéional mandalynbodi nent s
of t | NVERE L RY advicef 6 dd&h ihelis 2k ange are

[ mmgﬁ [ sega%ﬂral%{ahe Vscyri n_g#e%lf?f(r)um nggogﬁgﬁgpﬁa@%%lhgf can gtggesr?%@g{gtb\}t hin the
devi ce by axipbpres gppapriigd tethetreatftange mhen thedplpngst é drivien intbgheshyariehge

M anyof [ dngsrahy beTELpRaR QAgfen sich AECRRAPREDIlgelie e bl "
ar r angenentntaiiediarehip usemhaxialderce firetranseyttesk to theebargetiohthe, sysngsh t hat t he
body wi Il fﬂpg@gfﬁge@eémiahggyi th the housing, and in preferred
20 This concept is novel and inventive in its own right and so in accordance
with a further aspect of the invention, there is provided an automatic injecﬁon
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
25 transmitted to the barrel of the syringe through the rear flange.
' The invention in accordance with this further aspect may incorporate any or
all of the features described in respect of the other aspects énd embodiments of the
inventipn. 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
30 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
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

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



enbodi nents cl anps around the syringe barrel. For exanple, the housing may
be in the formof a franme. However, in preferred enbodi nents the barre

i ncl udi ngwoheroamusobl ange i s encased by the housing. |n Prhess2emod7sent s,
the housing circunferentially surrounds the barrel including its rear

fl ange, and provides a protective shell for the syringe barrel and fl ange.
In preferred enbodi nents the syringe hgusing extends over the entire length
of the barrel. This may further enhancé the ability of the housing to
distribute forces applied to the syringe body. In sonme sets of enbodi nents

t he front [ t or cone of the
syringe angégtjrﬁ@w%g%ngﬁ%’aob&q?ﬁggﬁoi?s'iIﬁ\éﬁéesft%ﬁocj@rggﬁ?ﬁﬂ@%%ﬂrgear fl ange of
the barrel cirqueferradallysugpundseths parralgacluding iieleeablgngedantherovideme end of the
syringe ho‘d?dté‘&'rve'shel%}{hegﬁriﬁd?%a?fél Qﬁé’ﬁaﬁd@t the rear flange of the barrel

may act as a stop to prevent axial novement of the housing relative to the
barrel in the fdrprgfairediembodimants Be syringmbpusiaextands igeerrtbeentireange, t he

housi ma ' ot ' ' : ' il i the

ol ungar, Tt Rl e barel Z@gt"?%fﬂ*éﬁﬂ%"?‘éﬁtg%;f’@ﬁ?f?%2“%%&3?%Ssgééﬁe t hat

t hey bypaséorcesappliad tof the syngelhody dinsonet setodf esipdimentsithe fiont entkofi nvent i on,
the syring ' i n the
Fear 11 ang AR rBIG T R Mififort o il oF Lol € Hrng 3 The BEL P {10
may be arr ahtjedousing euiknds/ghind tae reartiiange ehibe beae!. flihamgediephthehousi ng may
conprise aisgrg‘?e dxteHag Bef i tﬁé‘fréntF&HdR%?ef%Jrriﬂ?éﬂaﬁsir?d?md' ments the interior

of the syr housi ng conpri ses neans ocat | &% the rear flange of the

barr €l0. For exatipyikbe apprpciated tkat g reabfindesd the bprbray @t aggstepiter suit abl e
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axially beyond the rear end of the barrel “a sufficient distance to secure
t he housi nfpasflange eethissRirpeseange.

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 shbuld 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 ﬂanger

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



The syringe housing may be forned of any suitable material or materials.
The syringe housing should be a rigid to allow forces to be distributed

wi t hi n t wolwodysadost he housing. I n preferred enbodi ment eCrleB2810Wd00Eye
housing is a plastichousing. For exanple, the housing may be forned of a
polymeric material, e.g. polyethylene. The housing nmay be injection

noul ded. In sone sets of enbodi nents the interior of the syringe housing
conprises neans for gripping the barrél "of the syringe. In these

enbodi ments, the syringe housing may define a rigid outer shell, and inner
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Conpri ses QRE oPhofPdiScretetYitRs.! Phe §ftiphg 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 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
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 interior surface of the outer 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 éxemplary embodiment the inner surface combrises 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



purpose. In an exenplary enbodinent the inner surface conprises a ring
shaped groove in the region of each axial end for |ocating the gripping
means. | nweeom/®meedi ments, gripping nmeans is provided petrws0i0aiod78ast one
axial end of the barrel and the syringe housing. In preferred enbodi nents
gri ppi ngneans i s provided between the front surface of the rear flange of
the barrel and the syringe housing. In_these enbodi nents the gripping neans
is preferably in the formof a ring, €°3. an Oring. This may danpen the
effect of any forces exerted on the rear end of the syringe housing,
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achieved using a pin in slot arrangenent or simlar. The axially extending
gui de may be i nirt$ame embodimentsH rear end ofithe Ryringa heusing conperateawitethge of t he

openi ng at pfAGer 16 3bndtfair A8 pRiHgENIGaiNA Y5thih relative to the syringe barrel as it is

20 driven 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

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 barrei. For example this may be achieved using a
pin in slot arrangement or similar. The axially extending guide may be in the form
of a slot or track. |

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 plungér
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



t hrough whi ch the plunger extends cooperates with the plunger to constrain
the plunger against rotation relative to the syringe barrel. In enbodi nents
t he pl ungwo 20omsuioses at | east one axially extendi ng guipde/cHmimoceper at es
with the edge of the opening at the rear of the syringe housing through

whi ch the plunger extends for guiding novenent of the plunger into the
barrel. The guide neans is preferablyap axially extending slot. The edge of
t he openi ng may be shaped appropriately to achieve this. For exanple, the
edge may conprise one or nore radially inwardly directed formations e.g.
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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 another 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 sections are preferably matching sections, and most preferably the
housing comprises matching halves.

In embodiments in which first and second longitudinally extending sections

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



I n enbodi nents in which the syringe housing conprises first and second
sections, the sections are preferably matching sections, and npst

pr ef er ablwotzhm/dsesesi ng conpri ses mat chi ng hal ves. | n enipodige2ntosoderswhi ch
first and second | ongitudinally extendi ng sections of the housing are

cl osed around the syringe, it is preferred that any grippi ng neansext ends
at least in the circunferential direction to facilitate clanping to the
syringe barrel. In these enbodi ments iWwhich the syringe housing conpri ses
first and second sections, the rear end of the sections may be confi gured
appropriately to _fit arpund or

over t.he.rear. fl]a and/ or constrain the
rotational SA0HAHEAYN e°'rﬁﬁ"ﬂf?é%'ﬁ'ah '%Ié%’hf‘lﬁfﬁ‘a a&bgcg%‘?mwpé%ﬁﬁr"lgﬁs of
enbodi nent darrelhe syringe housing may conprise a sl eeve which receives the
syringe barrel and a rear .end cover i ch. cogper.ates wi.th the sleeve to
ot he syr i Rhefs SRR Wi he, S¥ines SRR EmP e aratRed sepect “of
t he pr esentsecondeseciians, tHeaear ersl gitioy seltidnsmapn bé comfiguced appesiriately tbefiti cg
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I rmobi | i se@lungereassdesicripgd dtmvei Nng such that they can be noved within the
device by a force_appli.ed.to the syrijnge.housin wher ei n. t he syringe
housi ng conpri s@%S%’Q"gF'%ta\%emﬁ?%ﬁ‘%%c@f*%&”ﬁl%m@%i%@VeCWPs|a S¥fY€a rear end
cover whi clwhivhoperiadsabe ejrirtyetbaerebareba eat end edver whichecosyerategavithrthé he
housi ng. The invention in.accordance.with this further aspect may
I ncor por at gﬁﬁ\ﬁiltooﬂ&aéq ﬁ]eosﬁr'ﬁ%ee'nftg%ﬁms&g'descri bed in respect of the other
aspect®s and enbodacverdanceivith ladurtinereispéa iof thetpredeint inbentopthereiisat ed t hat t he
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end cover |ocat %He ‘nr\]/eleloqﬁClﬁ attzgoragrgc%i \Mthttnl‘g f&threir gggect may incorporate any or
all of the features described in respect of the other aspects and embodiments of the
invention. '
20 it will be appreciated that the syringe housing may snugly fit around the
barrel of the syringe to immobilise it. As in the earlier aspects and embodiments of
the invention, 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.
25 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
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
30 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
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

35 retains the syringe within the syringe housing once the device is assembled. In



within the housing. This may facilitate assenbly, allow ng the front
portion of the device to be assenbled before the syringe is inserted. It
will be apprenisimd that the rear end cover conprises arcomBivwpobdvsough
whi ch the syringe plunger 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 | east retains the syringe within the
syringe housing once the device is assErbl ed. | nenbodi nents, the rear end
cover is |ocated over the rear flange of the syringe to retain t he syringe
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t he syringe housrng comprises a sleeve and a rear cover € rear end
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For exanple, sug) %F‘a%!}ﬁpgfé/ r%ﬁﬁ@{we??s Bc%EQQYEﬁ&rpa?ﬁJ‘i}MEm tlHé‘r

manner as di scusseé o0 l'ocC e Tear’flange p?ﬂe syringe.
The rear enfithefsledve. sl eeve may conprise resilient neans e.g. tabs whi ch

e et L 2 Ot bRt T RnER YL s} RaB Rl IR B Al el ydehE shG a8 of e
sl eeve. The resilrent  means may the ('t arn the Ver 8Ce AREh the
devi ce i s @zedenidretie rddreenglof thesleayy pcefemalblysmngzri'spspmgnsrbalm;am thay of the

other. T eat yegnieBics Befoaline 4o MR RGO osRaRgRal By e

syringe barr neans éxt ends at
| east1d n tlsembm@rteudas dabusded Et:rlemnn td Ipcaimbdtie rean flangenofithe s;hnngm ppi ng neans

are provi deﬁile rég}eenﬁﬁ)rf Hgsff‘%r g %}Pcﬁﬂneotrge p@sﬂ%’h?ﬁ%ﬁﬁ% Egnﬁlbg Whﬁ:h dpﬁecﬁ ' nge

housi ng when "dro open end © sl eeve. odlnents
in which t Iaﬂowym negeermms/en@ heonmﬂeslemwhe;neaeeed aftfie sleeear Tnsiienter , t he

rear end CouEhs T FGPRIIAIE Mybn LIRGRAYRE of felRLERNRa t he Pl Unger

agai nst rota 'on ative € syringe € rear end cover
may act to rotatffi herswlewn@hucgmptlﬂsﬁagmmngmearm aregwrof thel cihénfeaturest he barrel as

h 2 in th
CoociSrans gebepdt BKEP Lh8y1E SR Fladd 5 R STARRISEEY, PBBERR, 0oonne
t hr ough \Ahlrraﬂanshﬁaprpwde@etrprefﬂtmteﬁmmleashnélnﬁ)bdgmmmaidlrmOmela[r end cover

is arear QithoRind g thQsadH ﬁlp\l\jﬁﬁr{ﬂég}ﬁ dr§ lrovdleantﬂg sgilrbgtsehﬁ?)aX{éﬁr}g%e and

defining an opening throu plunger
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 plunger is
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 plunger 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 slot. This



enbodi mnents an edge of the opening may cooperate with the plunger to
constrain the plunger against rotation relative to the syringe barrel as

t he pl ung&o 208/8306en into the barrel. This may be achi egeaB20102009078f t he
manners di scussed nore generally above in relation to the syringe housing.
In sonme enbodi ments therefore the plunger conprises axially extending guide
means whi ch cooperate with an edge of the opening in the end plate to guide
novenment of the plunger into the barrel2-In enbodi nents the gui de means
conprises an axially extending track or slot. Thismay cooperate with the
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regul atory appr SV g%S%%"’ﬁ'S‘{editH%ﬂﬁaé{efﬁgﬁ}ﬁ %Wgcé’&e 9F3°P%8 W'ﬁ‘ tg@rtai n
app! i 1At i opRingéreaspdesnissd intverthinaritbdiorents aﬁ@éwmamtéihgotawriang@fnhwﬁt el may
be inserted.into the syrin barrel subsequent to production of the '
appr oved profa{-hﬁggq?gﬁﬁ ?rf%?fte'%ﬁ’,f tﬁsgﬂd f’%"e{)i(f Q‘? ﬁt?‘?‘je‘ﬁ’ﬁb d of fhe RIUNGEREt by e~ pack
may be suppidyde nsicedsany toausel aumgedified pluhgas ofc mmhg@qﬁﬁn%e@giﬁhftb ondof . ah
pl unger, or e. lied with a plunger whi.ch .ma . replaced wt
anot her pl 8%‘%%3(3%?"1'@3'9‘%08”‘&%"% ?P‘ﬁgyrg‘??iWﬁ'e'ﬂad‘rh‘?r’]@c'?réfuglef’ ®he use of
cust om zed rqguiatyg mpproiairdoes awpineludé thehplurgen eandttieusin tcbrtéih @pplidatio@s | on

a r%?jb()di nents, it

hap s described herein..Iln. of. its aspects .or
W e ap Pl FREL AR A48 LA ol B N6 Srioes G My Bt 1R 1 ect f on
devi ce f or swingermatrecsaubsgquimit tosprodudioanf thejapptoved prd-nacﬁthhtbdhmaémae@f f t hﬁ
[ tion, .t . ' I ng does _not formpart of the exterior of the
et o o YR I BB oL B MBS oL A o !
syringe. Thioveng sutipeqhentsiddition sf aplkagéreoreaybe vepiied Wite aqiirgier Whighi ng t o
advance or n{a?tbﬁea}grglaégbewiﬁyéﬁaﬂgr p'll.?nglé?Sr'ior-[(g1 tis® <l5|ft thie S)r/]r(l)nugsel. Dfﬂisrrn%/y gl%wdef i ned by

one or nore
20 the use of customized plungers, for example which cooperate with the activation

mechanism as described herein.

In any of its aspects or émbodiments, 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

25 of 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 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 to 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



conponents. There may be one or nore internedi ate conponents di sposed

bet ween the outer housing of the device and the syringe housing. In

enbodi menye,20tdnBayri nge housing i s not exposed at any stagm20LMiongs
activation of the device. The syringe housing rmay conprise features to
enable it to be interconnected with, and interact with other parts of the
mechani sm of the injection device during dispensing of the liquid. In sone
enbodi ments the syringe housing may co i se at | east one sl ot extending
axially fromthe rear end of the housing. The slot may cooperate with

anoverlyin rt of 't mechani s f the device in use descri bed bel ow.

In sone en%&gﬁmf’%rt P{}Ee 8¢ a'@?(f'g’}]ﬁ‘? &gtwcpérég?e %%d%z?ﬁ”@?d @%o‘T"e °™5% al ong

t he | engt h epibddieeriotheisng ekleads afeast &ar% et Idast B?b@dingmﬁi length ofthiech t he
each.section ma

i h i i first d, nd sect i .

compr i se. ‘s dBHoHo EPETIS PSR epfte et BSmoR RN R SV RE DOV COTMRIET 1 he
SKH Pge hoﬁﬁét%disécml&bfﬁdwst each Jeictiort mhpgspdsd suchprsidtect i ng t he needl e.
The front housing is preferably.a separate, co ent . attached. to the
syringt housi ng. gﬁ'ﬁ%mgﬁ%tﬁto{; ﬁ’BEé‘f'WS"WH@egﬁDB{ %’&({Tgfﬁﬁ%swg‘galt@”ﬂ%'sguar d agai nst
gcci den\tlﬁl cgeﬂdam 5 troathousing forgsotediing the asédidLoTiseé frgntitdusihgis pefietabtyf t he
evi ce ich is intended to, be | ocated.aqgai nst t kKip of . the user in use.
The need! e & $EPAFAIS AYBRONER at}aéf'?%&@ﬁ sng%%%'n@o%ﬁsz‘ﬂb%mgﬁ'&ayof the front
housi ng i Rpu@tectgll@e feddly and guard apainéti aeoidehtal heeditestick a)liest ITae flohe user does
not see t needle, Wt he, needl e only bei advanced and. retracted
during ope?‘z?f‘?'ﬂ%'sotpa't‘?‘?épﬁér\‘ﬁ devi V@HCW§'%§"‘§%°Q@§§3°%F3%‘$%%%'“?H? 5@% . This is
al so tesi r até asdram usyy Jgieeeedizas adgancéd ardibdicteeneativetol thel frog emdfaf ont
housi ng, preferably the syrin housi.ng i s, axiall vapble relative to the
front " mousitiomairlala e to Pvec 9p Fidiono 3 bnatly B Fadr el b8 e
rel ativel y sestite agudilewithdie hduglld sraynbeihg advarnged Bné fetraabddydurihg opgratiomge

rcunf er ent.i relative to .the fro housing. In

accor dance SARIGE TRDGHE PLTTec g0t U i D SRt Ral vk HvgbRe e
rel ative toeadodssyringe, nmovement of the syringe housing relative to the
Lo "0 i Sl el SRP U BT Bk e
t he needl e axllptriovabie celathve tb trenftorit bussimy Fenexampies theesyeidgdousthgamay ng or
oLt 00 GRS PSR RR, BlB AlP et P B Al BBBE 0L e ¢, o
housi ng betsyrhage lBousingss notehovabiestrcpofaréntiaily esiativa ts #eofraht badsimgddd posi ti on
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 needle 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 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
30 needle. The first and second positions may be chosen as desired for 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 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



correspondi ng to conceal ed and exposed positions of the needle. Preferably
the first and second positions are predeterm ned positions. This may

provi de mwoeoroaisiambl e operation of the device, and redueertdBoromboref
accidental contact with the needle. The first and second positions nmay be
chosen as desired for a given device to result in the needl e extending an
appropriate distance fromthe front housing for insertion into a person in
use, while being retracted fromthe entf of the front housi ng an appropriate
di stance at other tines. The distances may be selected taking into account

.as, e. g, .the inte | i i f 1 he devi f liquid
2oL 5 oSS e HiphPLERHTHNERRE bGP P FeBE B R B o o
m ght acci dzatplel in émiBodihenteltiet needld io spmedftxyéanomm&minngo?gm ;r;&rg:?tndéﬁgplofe,
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) h e e ,
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e et FoRlschAE et AP0 e g 5B T BTl 07, 250
t he syri ngdronbhmising. iThuayindmeyedates, thectotl a)aalaﬁstarmpm\dllecgb)ambaieedbsth ance
b . ] | ousi ng.
Dot e o {6 S PRS2 o SEER BREGS AR R lE et g P, o
to a f@ ont choespondinf@xiapdistance betyeeh dis retemdted, andhextended positiersi relatitei ng
I nt ended tqog%#ogl?%&%agagai nst the skin of a user in use, wherein the
Ty

syringe housrng 1s axi novabl e relative to the front housi ng between a
first retract edIpembodioents)theseferedbe ttorhend rof e Jyosge hausingois ceggledith ng t o

conceal ed I £ 1. 0 e h | kel i hood of
ecdl o ot i SanE AR 0P BRIOCBR e Rec Bn R fousl RO ARIbET 1 b4 Ly "To e
user in at esated aggirnsbtheeakivef & dser imase| whéreimthe bgirgedwusing is axiglyef er abl e
that e needbie BAMGRIRE rbithAXRD BEfedl ST iderldeRpLansghd P return to
the retracted posrtron automatical Fy In use. 1'n 'stway, e needl e may be
exposed onlsgcahdgrextendad poaition nordspbhdingl véoneedled ded expased positipresadfitten, and i s
| ocated in geélgtracted position relative to the front end of the front

housi ng bef'ore and after deli very of the injection. Preferably the syringe
housi ng i s bi asda reduezrttie tikalihset ofiTeeedietstialc tneidepts sfotdooply wittat i ve t o t he

front hOUSiré&lat%ﬂé,%nﬁ%omnﬁmo%& gsér% gt@(npting 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 retracted 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 etc. In some



sui table manner. In sone sets of enbodinents resilient neans, such as a
coil spring, is located between the front housing and the syringe housing
to bias tweewvisme housing toward the retracted positi eaT/GHre10g0p0078g€e
housi ng may conprise one 'or nore axially extending bores for receiving the
spring or springs. The front housing may then conprise correspondi ng

| ocating neans for the front end or enﬂf 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

conprise | Ldi [ S_it \ xi gl ly relative
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f)r/om its fﬁﬁé\pgrgﬁgg\%h# icﬁé%g%%h%rasgh ré 3 O\A&‘[Shn%aq& gﬁf%ﬁ'ﬂ%ngﬁp gﬁ I Alé formati on of
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to |i (rjnét t he deg@%@sﬁa% %({‘toﬁ@ée'd %QI'@} trh(rén%)f\?é}err%% ré{gtg{el%%?@%ks%@en t he front
housi ng andveiebleshetwvaerethedwst housingharsl thegyrings! lbusing. T hierntayram:si thg anﬂ
syringe hoysj ] : r 0 anple, suc
limting ngg)rq{s]gon%&%géﬁﬁp f"gié @@é@gr%tcgﬁ]gn%fnq%éﬁgé%éﬁ ?riéaé’nné)géé'rr:gobr oove, oOr
any suit ablexampleasygbrisniting mearsniaylcorepriss eoperatisg flenggs, atangeand f or gui di ng

h i i i . . i th
Ui de. meandoe: S SUOP BRI [Eerhadifeh e lliedfiehERy e
with tone geidingthe araveutientofitie syringe ihnpisiny redative de thedranb hqusirgi, the duide syri nge

housing is rﬁgaggk ekt of At tuation cycle in use

conpri sing ﬁ@gst pgh@{;?@i@@@ﬁ‘ci ngrfgt r@ﬁ%é‘g&o&gbf the syringe for insertion,
driving the pl uhgyeecordange with sbenersets df@mhidipents,itheyinfectiorgdevitecont ai ned i n .
the barrel, : y The [N i i arrange
to pert or meanErag e AR 8hbfoed it el h uionidil B BatE ol O 0
oper at e i nimdgoeaiepTisingihe bteas pf; @dvansing tbe atedle phihg syinge forinsettiaccor dance
wth y ofy.t: : gggﬂl . i i gn scri bed
bel owfg]Fro%”g%ltﬁrétmEé'ﬁb%g's@i@% t rgii%fgg nt |ﬁgcﬁ? gélnt%'pg%!ngpe{ggéaﬁ&aﬂ?%nati c

i nj ecti on dettactieg theggediesi ng: a syringe having a needle, a barrel and a

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

20 the invention described below.

From a further aspect the present invention provides

an automatic injection device;

comprising:

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

25 and 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 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 needle;

wherein the automatic injection device comprises a drive coupling
- 35 arrangement between said driving means and said syringe;



and driving nmeans for driving the plunger into the barrel; wherein the

I njection device is arranged to performan automatic actuation cycle in use
conpri si yotznm/simwges of advanci ng the needl e of the sypcmgm2bmvooberserti on,
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 operation of the device, a driving force is transmtted from
the driving nmeans to the plunger duri'nbethe di spensi ng stage, and such that
a driving force is not transmtted to the plunger during the retraction
stage to allow retr ' , | e: erein the automatic injection
devi ce conpri sesv%aer%(rﬁig\%@%é@%5#%'88§ﬁg3§6&%ﬁ?mBQ?%aeW'vfa(iog'B]H}qRﬂ g neans
and sai d s)selectieglynamsmitiing @r dotdranemitiirguiptderfepnathealigimgendansdotie ses a drive
coupl i ng- pay el I I L.E LN r not transmtting force fromthe
driving ne rlll}sngt%gb%ﬁetgd};;q%u%gérﬂ?ét;rz)ggetlﬁh?'r@s'ﬁ%HP%RQOV@W&F’P hal position of the
coupling part; &and wheeeieithe ddvicedeairamgedsuah thatglegesdiodupdrad, dependi ng upon
a configurag t . ve | i rangenment . the sygin | s driven
for'vvar%l duraﬁgh@lfrﬁreonnge?gh aeﬂloaéac\f)gﬁ@r%%g%sgle% nsar'?$ee'sgﬁﬁﬂéé’m$r§ CJdl‘F'W/en i nto
t he barrel tokin¢etle adhandempeirsagesarsitag piuhger isldsyesristortge bardrél@uridg thent ai ned i n
the barrel . N i d I wth.this further aspect may

i ncor por at g's%ﬁs'hg\égagk f%;h'gf%ggiﬁggt"gﬁgggﬁtgglgai"b@'&solaﬂe{: espect of the other
descri bed aspectlheame@ntionmdicsendasceodith tés furiherraspect mdyringaporateudrgror t he

devi ce prefgr ri . i usi I.n.accaordance with any of the
enbodi nent é‘ﬁﬁfg‘%ﬁ%%‘gfgé dgggribre?iﬁrz}éé’spgﬁé f Ehe oZbé;rﬁhgggn!{e a[nggtgﬁpg nge barrel may
t her etlr e embodueerds oidte inyeatin. \in pguiallby tHeodevive eferabiyecdmeprisesg, Wit hin
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with the previrefasnaspicths spiingettmriehmenthessioierbeasdersteotte applyleqaaly of t he
doscri bed. 1hEQaHbEAo B, ARSI, hhets oeler PO bCRRAN tiany o
t hei r enbodarmelis snmpbilisasi: onidesthe cantekt demeands péerwisé. THednjeoti@ndévice set out
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or not tratinémbedimentsidescrbled myay codegreelylifutthen pomprisecanyadf #ie featresposi ti on of
o oo’ SEERBRARPIchoRl o S R SpAQUPY P REAGRIFARY b o 11 one
embodiments.
In accordance with the aspect of the invention set out above, a drive
20 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
or not the driving force is transmitted to the plunger. In this way, a driving force
25 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 arrangement is
arranged such that during an initial needle advancement stage the syringe is driven
forward to advance the needle, while in the subsequent dispensing siage the
30 plunger is driven into the barrel. The present invention may thus provide more
defined needle advancing, dispensing and retraction stages, as the stages are
defined by th_e arrangement of an intermediate drive coupling arrangement.
The use of an intermediate coupling arrangement provides greater ability to
control how and when a driving force is applied to the plunger by configuring the

35 part or parts of the drive coupling arrangement appropriately. The device of the



or not the driving force is transmtted to the plunger. In this way, a
driving force may be transmitted to the plunger during the dispensing

st age, buwonoio@usosng t he needl e retracti on stage depengicng:B2poobdve
position of the drive coupling part. Additionally, in accordance with the
invention, the drive coupling arrangenent is arranged such that during an
initial needl e advancenent stage the sﬁglnge Is driven forward to advance
the needle, while in the subsequent diSpensing stage the plunger is driven
into the barrel. The present invention may thus provide nore defined needl e

def db
the. arr angaeee Do A eCiseBit bR R RN BLAEERRE ° The Uee of
an i nt er nedyengescdbelusegf the dang eompling prrengeaieant greiad the nebd o adapt thecont r ol
how and Wh%@s@n gf hé d@glcé ?J & gg%cgffclas&ghgeregyggOar%d}}gflﬁ}éféaggepalx by configuring the

part or parts e drr ngermen at el y. The device
of t hepr es@ncommeodationoof dﬁte;erhnesdtsm typre ereigeLsfcyiinge, of thi refatine miisftioer ent

d h
oA S RS ar R S80c Wk ] RSP LIGhEy BREARSRIRRS @Yohe™ L0
fac! litat esbeg\reeatde‘fenagmmtmtatrerehordformnfahefaetweg tolerandr:zs tTywpsas or \?\/In |Z§hm;ra

t he v
o)1 00F T omPelteBanrL&iife aRRihS Li8heblce'f fodbbralUfin Tahet o/ Harider g

manuf act ur eegy)atmy appmvedrawufgaswuhomtgeqmmrm mndlﬁsatlo?ﬂmf meltaspaegulaiaﬂ arly
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regul atory r% ve8 Syringes without requiring nodification of the basic
regul ft ed syri ndeoidingtpacsed tavely dnrige ploegertdmtdractng ditectipwith btheppanteger
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driving force Rt®over known
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t ensi on. ent i nvention na over cone goci at ed
Wit h arrang@ﬂﬁmﬂgerstacmorof GB 2410188, in which considerable frictional
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t he housing as i he 'scra s along the walls of
t he housi ngrrapgaineiits suchof £8 24610168.00 whinh @n&udérabwmt@nal fofces maytbegs over

the end of Jthe RLYWAGRIhe Bfahggﬁan%ar@[oﬁnggﬁgggﬁhdwﬁ I gar%% certain

points. By relying Instead he rotationa ron o i've coupling
part arrangwiehaivade thetdeeapinaeidee tags @langithe weglinefdhe heusirgebed tisua@sy transmi t

a driving tQuf8f e dxPmdleeR o thd BgdBodIans S 8ARS pliRber ¢ BYHESout 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 plunger 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 into one another with considerable force to overcome the air gap, and the
inertia of the stationary part, to cause movement to 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 use of radially novable elenents to transmt forces to the plunger, and
may avoid creating any additional frictional resistance opposing novenent
of the plwogefo/iu3oet her parts of the syringe in use, allpomagro/ooesgsction
in the driving force necessary to drive the plunger into the barrel to be
achi eved. The present invention may al so avoid the probl ens di scussed above
which may arise with arrangenents such as those of GB 2410188 in which
there is sone clearance between the enygagi ng parts prior to operation of

t he device, such that they may need to be driven into one another with
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part prefera ectly or y on the
embodi ment iﬂd!fﬁ@ﬂ)’cnﬂ ihe peUnger- i 'ﬁ@om&mt@@mfﬁﬁtﬂemlvplcgwlag partacteron theer nedi at e

part of thﬁuuﬂgéwﬁasm&mj.a@é ehveé&gﬁﬂggﬁér;p%mdeﬁwf the invention the

drive coupli art rotates un e e acti ving force. In
embodOnent §ntbﬁélrrmnlts/@f tBe ipPiieg tb%lﬂroverwebngamrtanqtqteagndetr themcarpe@f 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 rarges.

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

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



preferably until it reaches a rotational position such that the driving
force is no longer transmtted to the plunger. In enbodi nents of the

i nvent i onwbheiotisuzoe coupling part may rotate under the actriggonfooddre
driving force during the syringe advancing stage and during the di spensing
stage. The drive coupling part may be arranged to rotate through any angle
whi ch determnes that the drive force s no longer transmtted to the

pl unger. In enbodinents the angle is T%éé t han 360 degrees, and preferably
| ess than 180 degrees. Preferably the angle is at |east 20 degrees, and

preferably gt d%xgéet? ?ril%gﬁ@%t&%% is Egolﬁg:ﬂga%dsﬁ%l%l %gge giPé’JtiSn Vnich the N the

range of from degrees, or egrees. I'n preferred
enbodi nent Lrivngrferice actsén dsé.ve coupl i ng arrangenent conprises first and

second parts as (0SSGEURRARL ioEld Heingll shOFRK! 4k AEGRFQRA P27 LS ™Y
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position oﬁ'ﬁ%ﬁg’?ﬁﬁé@%ﬁﬁ*gﬁp@? P @%hg@ﬁgfﬂ%ﬁgn'g]lﬁggtﬁgitr{ﬁ?géﬁ% tht he drive
coupl thg pdbat tirdréving faese ishe danger ansmitied erabils ndedlg relvadionitgocquansni tted to

the plunger and lp{\/gﬁﬁ)ﬁ@h ﬁlfs \ﬁlfri%e rﬁnggnéﬂ'gr% rgviéﬁ%otamfﬁzeﬁ(% $8HcﬁltgbgnFMﬁ? et he

rotation such that t rce.is no longer transm enabl es
needl e r et rdiive coupling paid.c Brefenahlydhdoddemreass ipipchietradially antwapdiyof thed t o

i nfluence thee BRYh gﬂo)%u%%?wgé mé%ngwlhdgqgraﬁgganab@ {,ﬁr |y the guide

means is | ocated rggpal 1 ~th e coup g part. Such guide
means may gebedingnys bheinneMement of the paf isadider bethedravélof apireimaslotofint he part

compr |55 S0pk A EiTle e dhyRebolrbnSees Blide BTN BASFREL Suh 07 0% he
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Posui t i n Shoron PRRREL JLEA b bte it oy dy S o e Be 880, | g
part may bdo EFSUlyarpserTiatRImavensent of thegayptnaeait s t he coupling part is at
least part cyliRfEigad 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 transmitted 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 parts.
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 transmitted or not transmitted between the parts in use.



In sonme sets of enbodinments, the drive coupling arrangenent conprises at

| east first and second parts which are configurable such that a driving
force carwbeosrlsemti vely transmtted or not transm ttedrbeioB2ern/dobes i n use
dependi ng upon the relative rotational positions of the parts, wherein the
first and second parts are arranged such that during operation of the
device, a driving force is transmtted_between the first and second parts
during the dispensing stage for applyifiga driving force to the plunger,
and such that a driving force is not transmtted between the first and

second parts dur . i e allow retractian of the needle.
In these enbodi rlr}é%? %%rggm%‘%%{hﬁqc/*ghg%u%ﬁtp?%gm %r 'ﬁ Vépn(r?'\(él\r}it%éé ?Soé{gwg?é)g%i d first
and second auéomatic imjactimndeviestzothprising:s, t he i njecti on device conprises
driving neans, ). Ta) ' s I rj.ven by the driving neans,
and a second paraa[g){mﬁéﬂg\%é]?ﬁ%%@%%%rgélaﬁgéﬁur\%ﬁ}e first and second parts
bei ng arranged shivingtnhesnsdordirivingrie plonger inte theebarcdliianel y transm tted or not

transmtted bet t r i C ; i u aspect of
the i roent i on t Rayel SaptEl Aokt he b CERY AR b R 1 bR g s
syri nge havi ng &aidetyeeouplingarrapperaent camprising et leaskfirstiang seeamtspdrisr dri vi ng
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at | east finottranamittedbetweepthensinisech are configurabl e such that a driving

force can be sel el e/ SOSKEINE0h R arlAlah NI .80 AG) NS o |

use; wherein the tirst and second parts are airange
oper at@ on of theltevigeva daying fadee isitragshitted betweenrtenfinst aridesedoat peds t he first

g q Pt . _ . . . S i . "
o0 sccodinis 3L B ASHERELSTRBREI A%k PO IMETBIRD ° 29,
i s not tratsthetplengebetndestioh thad afdriving fareelisswt bansmitted betshern e firsisands equent
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needl e; wherein _ econ are arranged sucC he
drivi ng foteallavsretrarian ¢fited peadieinsmitted or not transmitted between the

the parts. Thus e etiFRn Btotiolisi o8 ghindid Jfn i id Ga BREE ' O7° ©
coupl i ng aseleptivehetransimittesboranst irardmjitted betwaen thedirgtrandsecomdpats tted to t he
second par lyehdhditfupdrtht PLiStivERBREEnal 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,

20 the two parts may selectively‘transmit or not transmit the driving force to the plunger
in use. :

This further aspect of the invention may include any or all of the features
described in relation to the other aspects and embodiments of the invention to the
extent it is not inconsistent therewith.

25 In this further aspect of 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. '

The invention in accordance with this further aspect may incorporate any or

30 all of the features described in respect of the other aspects and embodiments of the
invention described.

In accordance with these aspects and 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

35 second part preferably acts, directly or indirectly on the plunger. In some sets of



the two parts nmay selectively transmt or not transmt the driving force to
the plunger in use. This further aspect of the invention may include any or
al | of thwofestossms described in relation to the other aeparHE28102000078

enbodi nents of the invention to the extent it is not inconsistent
therewith. In this further aspect of the invention the device is preferably
arranged such that a driving force tra%Fmtted fromthe first part to the
second part is selectively effective 1D drive the plunger into the barrel

of the syringe dependi ng upon the rotational position of the first part.
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acts ire di ments the
secondglpar tCr bl ersgéf ?l@&ikﬁfl?gtié rsn(ﬂ{b ﬁggﬁfﬁﬁ%ﬁé e&f ?’?%t%g@ér ?Iuﬁi{/}' Irectly
contact t h@cmrdanqegﬂllﬁﬁaﬁmvenﬂprslomysvétt%embo@mbotsl irwilithe appeedatedthapar t

directly C%@%%awtdméﬁa% s%asﬁ é?‘tstr{’tg%ﬁﬁ%t% dﬂﬂib'?ﬁ’ér&?m & J*?esdédﬁb%f eto. In

accordance wth e invention at east 0 econd parts-
rotates t o I8 gprae embeHinenisthe seonsrpanids arreegrship tbetrbletabitel undegthrecactlm to the
p! unger . %f%cd?ﬁlg\gQ%eWaEQnﬁtgﬁtrLé?éﬁﬁ r;oomﬁ fifss BEY isHrrdnbSd RS [FEH - It
w || be appreciated that one or rst and secon par S may

r ot at €0 dur ioRgOBieEEeass trtheseeand paeunger theractionef therdddngriortes t he second part
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transmtted thereto, rst part 1s ate 1 n an
opposi te s®HEEer of thegyringecang mrqfera brewowmacare@ne@d parhtélemqf,w ng force. In

some sets %frefa%tamhmmaﬁ e%n%ehn%ﬁsb%%\éb&f&ﬂpaas. Q{rtno%bhé he pl unger

of the syringe, and 1s pre erab y provide rear en art thereof,
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remai nder of thé plunger, may not I nte
t herew t h. aPtJOfdqu Wi tagﬁwéeﬁm@@nv ﬁfa'fis asrpea@dbe planger ngied Inot iesembigent i on i n

any of its tl?éﬂﬁﬁée? of Q?ra@nknb‘r@%anﬂ@leé}rlﬂgé it rﬁ@ﬁ{;@?ﬂnﬁlytb@%) LMBEESCtRG oft a

traditional nanual syringe; 1q acting-on a piston
in the bar pistonip thedprsrel {9 exng! fiufthe E%é%ﬁmdMﬁtrefﬁﬁﬁétor'@ﬁﬂelﬂ@owéﬁ@mbetouI d then

be provided as part of a member on the syringe resembling a conventional plunger.

20 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
transmitted to the plunger may provide the first part of the first and second parts,

25 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
second part may move independently of the plunger. In embodiments the second

30 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
handle. By cupping around the end of the plunger, more reliable transmission of

35 forces to the plunger may be achieved, even as the second part rotates. The



provi ded as part of a menber on the syringe resenbling a conventional

pl unger. For exanple, the second part may be provided by replacing a
convent i oval20syusizvge pl unger with a nodified plunger, orcigangos7aodi fied
end flange to a conventional plunger, or plunger nenber e.g. plunger rod.
In these enbodi nents, the drive coupling part whose rotational position
determ nes whether the driving force is transmtted to the plunger may
provide the first part of the first anfd second parts, the second part being
provi ded by a part of the plunger. In other sets of enbodinents the second

art does f - . 0 IS rovi ded as
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of th® second paYhereihe sasopd patisa w’mraﬂ@pal&milhacpllmggr,ﬁmenqﬂdlmgemtactLn t hese
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where it i [ ' ' o jQn with a
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pl unger . Wharetot Rlis swy@vdid@dditiona fercesbringexeriedran the ptungepdameesult of nt ended
to coft act ; he: | t do soinitially, instead noving into
cont gc%t Wi {'ﬁt@l@éﬁgﬂg?ﬁ %ﬁrﬁzgﬁag_é}gri ving force is applied thereto by the
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forces. bei Ny e IREISYafld oofl bl rargB Bbch e Ty BN °Li% ' (e
second par first ratatinnabpaesition relatientb et apathst a dridnd tarceomap be tiahemittedond part
forms part g, thbrdp FHI@Qﬂhe skBhd pdrS bndRfles B9 2k P Lstol Fotdfid@noed such
that 2v(\),hen the_%_/ ar(Iativnta n other no driving for be tr itted from the first
position relative to one an o driving force may be transmitted from the firs
p'art 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
25 preferably predetermined 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 embodiments, the first and second parts are arranged to be

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



first rotational position relative to one another a driving force may be
transmtted fromthe first part to the second part, and when they are in a
second r ovetznovak3oposi tion relative to one anot her no drecrigrrofocmeEsmay be
transmtted fromthe first part to the second part in use.. It will be
appreciated that the driving force may be transmtted between the first and
second parts over a range of relative 5$tational positions between the
first and second rotational positions.“Yfn accordance with any of the

enbodi ments of the invention, the first and second rotational positions are
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20 between the first and second parts. In some embodiments the second part is
arranged to rotate under the action of the driving force applied thereto by the first
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 to the second part into a given rotational position relative to 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



rotates relative to the first part under the action of the driving force
transmtted thereto by the first part. The second part preferably rotates
into a giwenotmisadosonal position relative to the first partce2010boe® t he
driving force is no longer transmtted between the first and second parts.
In sonme enbodi nents the second part is arranged to rotate under the action
of the driving force applied thereto g the first part between an initial
rotational position relative to the fi 4t part in which the second part is
coupled to the first part and a second rotatlonal position in which the
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enbodi ment secartepdri amllypelamvepo dieesyibpy bawelaluesg dt:heastgt ezt ofegulried@dvanci ng

stage and 5“”“3% ndi t?&%%ﬂﬁfsg% gr}i\ﬁrgqeforo%rt?ftﬁé' g&t ¥d bQﬁ %gﬁgble%tﬁg sséo%%goanThe first

part prefe noves es. f the
i nventd on |tmd|a\re/thefplunggr iatotbe barreltierdispensing nqam ce includes first and

second parts, t ﬁg{r\mg{)&ib g@;otrf giﬁﬁgx?e{r{]lan%ddlgtg ﬁ%h ‘mel first ?thq avuae action

of the dr|V|ng secon 'S arran 0 nove
axi al 'y wi eniathhbefbrertoe dpeing fanerierasesito b&:tramamltbéd toithe de¢ondipgrifandioe

transm ttegdD lst%n§ e frlat ?nte élpsqves&{&hh%ahl?r%vgk I%%%ttn}%géft%% ét@i&s&]tﬂ fi rgpfr{ orce

thereto. The firs e’ 'secon t he
syringe balse@ndopﬁﬁsmftue theediyingdonsaiceassfs ta bp dranemitied toviectecond paransni ts t he

ol ungly | ntd Phe B HRRFe GBtopoling RN Ein{ SRR AR gl [ ¢ 1
i nventi on réletiveitetoan@sothygr, wayaised lmwntnotmematanqertm&éhsplangerlrhaw teef ore the
driving TORAGTRRAS thiteDtnd AAHTE bl iidfiq BREEAGAIALE. ANd/ of T he

di stance that t I rst secon part trav 0 the other of the
first and secondn peme §mlbedlmeetstth%8€mndlmg i$ anrgrgeddaseistetundbethematimmi tted to

the second ,paklyriviigYorcdfraferhittd %lretg'b ttr?éqﬁr ése‘?ﬂ%ogé Qm@ﬂ grount by
at 7

which the parts rofate re Ive to roI t he
di st &fce t Fiest pathe Thisiiyembedipents, the second part may foIIow a hellcal path as |t

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 plunger to drive the plunger into 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 parts 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, to 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
transmitted from the first part to the second part, it continues to 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 relative to the barrel. For example, the first part may run



driven into the barrel, and hence the anount of |iquid dispensed in use. In
sone enbodi nents the second part is arranged to rotate under the action of
t he driviwg 2bovosesosr ansmitted thereto by the first part pas/gr2oromeessaxi al |y
with the first part. Thus, in enbodinents, the second part may follow a
helical path as it noves under the action of the driving force transmtted
thereto by the first part. This enabl e% the second part to rotate towards a
position in which the first part no |lo %’er transmits a force thereto, but

i s al so advantageous as by rotati ng while contacting the plunger to drive
the plunger, u'tB‘ftPav%hﬁa ra‘?glot tvh‘é 8§Fn91‘3351 @Wch)e%%ia I? rélgtf\}/e% W el Y be
further re uce erred e ce 1s arranged so as to
permit rel mm@dmmga@ftbﬁalungwatmthe bafrelt treprefarred embdineerds thepievics isshen t he
first part ggdg o preventing
relative Ilatrrlrég m%c@é@%fon%é{t%@ﬁm{gﬁfg&%ﬁe?g&sﬂ?R@?r%ggrgmgﬁgogmef| sst t he - second
part does martte therregand past, thebaneland etungenare freb temiove rearwardiyt thereby at i ve t o
the plaingerg S t. cond part
forme part Seound HEmcEBles Mo @ARet ARAia slOEabhe HoclRis boiREe T he
driving foreleadted g th@tmﬁomtr%dmﬁﬂtﬁwlder d'rlmsuhm dontrest tpapmet o t he second
part, it c : ger
effective %%héwﬁt&rté %t\ﬁﬁcﬁgﬁ]lgte 8]ge'i:'?]tg at&)?'? %‘?Jaﬁ.éédl r%%@g%e%%% 8ah€£ the first
part may r &EpRNSINg @aﬁjoglutrpdpreventl ng further axial novement of the first
part relative t I AR unout of
travel in an ax?qa%ms?m%%vﬁ th?tﬁgedrlﬁ ts Eﬁle t%%n%é{ed@ thgq{” m?ﬁ%{rc ive to the
bar r €10 dur icagseste be trgnemnitted éropi ittﬁ@leﬁﬁ paﬁtt@theﬁeCMmael deplendmtelbem thed

enbodi ment $oLiR rdeYbE afg r ceases
to be trans?nétterd%}qr)orsnftpﬁgahgrstgsjealt%t%?%ttat el@éﬁtﬁ)ﬁ%%‘?tt@flr&’tﬁgs gér?ugl and

pl unger ar @afts detefraingwhethee ar mtrtm grivingsfoedsyis transraied toghelwhlngeeahob The
device 1S QlARBBMRMEN of Rotint Reedle Rlife oveRBR! Thi€le foRldoRGiidh r el ati ve to
a front en t he devi ce. |s Is in contrast to arrangenents in
which a neééteém@ﬁéﬁtahthesdrbld@afﬁ@éds ﬁ@loélgewfearlsmltteldeanﬁel@dIneedieu'etraodmpens| ng
has opgurr p H&ed t | the
driving fo?dg%Cégeagg%atghé%ergn?rbtaaﬁlm tte{)j\?eftlp off a%jbr%t ﬂlé'ﬁ{)&ﬁg‘g ?iésecond
part depen@bngeraigrparietmore saaryardhoektivete tbe fltshearpafmns méVHberr alloat i ve

rot ational 1ROsidePasa Bhrig tld &yth or not
the drivi ngl'Ret?aoLrl cde I'S trrz;nsm ﬁl 9@&51?1’ Fe{?@gtgrg@t&étgqﬁéﬂés?h‘ tn%-h

not the neéetsefﬁeba@n@nts@theeqqcae@ partmrangﬁémrretrem|relﬁtlw~tpdlhe ﬁretmrtn nes that
the drivi ”g/hfeﬁ"itfeeﬁrétspa'?tocelagé@%r trdrisfH? tsé'aﬁ\)ir@qer%@%r@t% 't%@%&ﬁﬁg@ﬁ%%on to

occur. The plunger and barrel can nove t ther as a unit di ment s
the 20 be driven rearwardly by the movement of the plunger as it retracts.

The barrel and pIunger 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
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 needle into the body, and forcing liquid through the needle 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 needle retracts into a concealed position,
preferably within a front housing of the device.



pl unger and barrel nove rearwardly relative to the first part. This may
then all ow the plunger and barrel of the syringe to also retract relative
to the fiwetopeastiosl n sone sets of enbodi nents, the seceand/qsenio/ioso7ar r anged
to retract relative to the first part when the first part ceases to
transmit a driving force thereto. The second part may be driven rearwardly
by the novenent of the plunger as it rgtracts. The barrel and plunger nmay
be arranged to retract in any manner. As described above, in preferred
enbodi ments the syringe barrel is biased towards a retracted position.

Thus, in the absr%%v%rsgfﬁl%é"%gn %qcﬂghgt%é:ﬁu ﬁomr@ﬁé{e{] il he

pIunger the syringe bar aut onat y returns e retracted
posi tion umdkufficient d&tﬁﬂCGriOGﬂal‘Plh@eon%@ler@ thexsyrminge T eetragt intoct ¢ameeate§ occur

under the %&rsﬁl ﬁBréka euguah%pcr. .gce%agsésrtgéas tbten%r m@ﬁeew{o%' ated that

the return spr nee duce & re atively
smal | dri vmﬁed bﬁiQi@Lrté @?lbvéy anf intpea fmntrhO@lBIth h’glsfreﬁramlon distanhemayi s linited

resi Stgnoe ool fifdEYiABK ABieALe RIS bl BRFAEIRGlferldh comPar | son to

the significant” forces to e over cone I'vin he needl e into the
body, and for ci AgpPrafe[caderabrdiugts meensresempeded 9 dl$8é)|€plh§rdgme afterr el ati vel y

smal | et UigBofdbh fe! cholthe hdife ek HeRAYLHAed oAt dnorliére HRGRbe s1ar wardl y,

as it is no longer subject ormar ivi'ng force. In preferred
enbodi nent rrapgemerts may hee{seééq @'S@tﬂ@ thedeyipac daisataybe achieved byr ef er abl y

et Tha | ra%hghgltﬁ%ya}gﬁ/g\c};eoué”ggr war gfrﬁeﬂi ?MI enaih‘gﬂltrgngﬁit geﬁ heeh

that the plung stance to enable the
needl ¥ of feree &/ themingenagain ergstthe ntaedlehe%he@areéractpdsrlrww For exanpl e

such a di seafeRinEhis e oeveecaﬁpﬁeseﬂ@éws%ree.ﬁrﬁgeme%ek ddoﬁarPaH' 4 ed back out

of the body and into a front housing. This retraction stance may
cor r espond PPgltiemesiatiye dp theifisstaaddn Wh'&béﬂq faat Rﬂﬂmﬁbnﬂfém@lt@ﬂfivmg i nsertion.

In preferr?&c@m&bnﬁ%ére b &me 8VihdRAork Otndi @Qe%ortngﬁseq(?’r(éa%@ f@rfter

operation i.e. once the need een retract ne or nore of a
nunber of ﬁtﬁ@ﬁ@éheﬁe@nﬁwﬂweaagwpm ng'ﬁﬁlr@aﬁ‘fﬁéod@ﬂ/ irskpartThi s may be

achi eped by arr apgoRt %E%f@ﬂb‘é@ln@ﬂ@in'ﬁmcrﬂhé%@g&{% Hﬁash%iﬂrvle"te may not

transmit a driving force to the plunger again once the nee as been
retract ed. thefirsrast, hedryicesemprisgremeans foerestiaipingdbe seeoad aft@gainstt ai ni ng t he

second par dev@m%n%ﬁhérboiﬂ theCAad] 'd\f@ctfo% fFotr'r?rtJ re'ir'éEteB%Ertr?ﬁ‘ Y5 fdyt he first

part may not transmt a drivi ng orce thereto erred efbodi ment s,
t her ef or e, PfVENtiBgiseeondRRstToseBeing aiective in wrgingithe Alngsreardbentd part in a

decoupl ed pagkit afB bhAERS iEEsyFRgd }f?o‘?wér'drﬁrhs a%.&.ng ke SEEBiRFhat e enbodi nent s
I n which the second part retracts relative
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 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
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 etc. 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
part to move past the restraining means in the rearward direction and not to allow
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



the first part, the device conprises means for restraining the second part
agai nst novenent forward in the axial direction fromits retracted .

posi ti on.wohoB/sensprevent the second part from being efCeatB2o®/iom78r gi ng

t he plunger, and hence needle and barrel of the syringe forward, thus

avoi ding the possibility that the needle m ght be advanced and exposed once
nore. This reduces any risk that the ﬁ&i ce could be handled in a manner
whi ch mght cause the second part to nbve forward axially along the path
that it had earlier retracted to push the plunger and needle forward. Wile
the return | | r ral se any _
novenment ofa%P f}dgﬁgi%ur%%g\?g ﬁﬁp?rﬂ@et%r%vw\gbr% @qéferséjg?{ %@,ﬂylﬁpg&gﬂggﬁgemnt provi des
great er pr Gelestivaintransmittes therebetveaent elngsosmelmhthnlyirﬂ:k]gtudem}aade_urecefcouI d be
handl ed i n R ERNES k ST&R | force
coul d be ovp((f]a?(':orna.6 '%E’gﬁés}u?jtg g%?\}gprfeggtﬁilrtglé méﬁ%'){dérrar?g%‘?rg%\r#g{r}rnad%%hgn%é'g_ to
achi eve t hioftheddivingderce. brempbodimertisguisie m&gr?@n@pm@sh ﬂltmmﬂqueglse ][al nlb Ing o
nmeans £ onpr. - 8 ilient hook means. Preferably e
first %art r%%ﬁn%rr?gggnﬁgp?gsfﬁt%}ﬁisgg%% gﬁg. The restraining neans may be
arranged to perrﬁﬁ'ﬁomﬁée@@é@mo@a‘retntstmvvmwthpaismcegempwsrgude mgarrsea?stlhn

t he rearwag ki ' aRdn Ve pas e
restraini négﬁdg‘g({%@ﬁﬁq%\ﬁe fo?‘?/\g;angéjﬁgf{rhlggﬁttgﬂsS‘%ﬁoﬁgrbnﬁtg?ﬁe’%zggﬁgrﬁg%%ssecond part
to retract may henroyfethsrnaratelyfeam the fissiand secand mﬂyelrfsnmﬁembodmmentsnrte after
the pl ungekd@s | [ : r st arts may
cooper at o i Rl SEEhF Rt ORI SiRpRrebh e B A HHENSE oo 2 e
rel at1de mihe At andesesped prrésmey cerepriset cooperatieg partsfonthis purpesebeForg

sel ecti vel Sim : n&% - gui de ans are
provi ded t%éﬁ?‘%@ﬁ%ﬁ%ﬁ@%ﬁ%ﬁggf a'#tnhnag% ? g%g%qgﬁﬁ; or ég‘gﬂ%é%paé]rgfs under
the actiontrgfkeie Hpweveiginfriefesed pmbeditedisitemtelatyaimizvemeanef tae érspr ovi ded to
| nfl uence e seeildake KBS B rbtbi df 8 orARicHEERA RATA 5t b ln SO Sets
of enbodi nents, in which the devite conprises guide nmeans Tor guiding the
rel ative nmBwiteht erpbodiments; thsseeend pasceompripes the protrusiapanddherfimhpartay be
provified seaRpaiell e LOM iHage birbBlinA (HECBINRRY barmddhed®ee enbodi ment s
the first and second parts both nove, and prererably rotate. In these
enmbodi ment 8PRMRErate taguide thesaiepried f?éattogalrm;i/%bm?fiﬂmzmoomﬂerfastlamg part;s for
this purpo BileSo ohB8HofRY. IRenfRBARHER: R A1 gagerent , or
by engagi nggﬁ?l?g?ag%étrgcﬁg gt c?{ml—bwe\(jegfbfa i’:ﬂﬁe%preferrtg%ﬁgﬁ%ocﬂ’ rregt?]ts t he

rel ative nBO@RBHAI refRiningdhe fifss anc perasd poriel cpupladstojonedwotheniandd by the travel
of a protrysidha poHoh edBblhghe fifdh ghdti'ﬁecd IH Ip?{@#)og&retcowleqmgﬁm%r, the second

part conprises the protrusion an e re
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 slot
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 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

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



conprises the slot. In these enbodi nents the slot should be arranged as
appropriate to guide the intended rotational and/or |inear notion of the
first andweeocmnd4parts relative to one another. |n enbosgcwr2e10doer7s| ot
conprises a first portion for retaining the first and second parts coupl ed
to one another, and a second portion enabling the first and second parts to
decoupl e fromone another, i.e. nove ipgdependently of one another. The
first portion is preferably arranged t© allow relative rotational novenent
of the first and second parts and prevent relative axial novenent between

the pa”s HAG,rRIBERBG R 6f't9@d}|\ﬁngf’fo?ée‘?rﬁl%'q{%cﬁe; rllhéé'r%erﬂ H%B? Btérﬁf W fighigt | ve

i near nent and prevent relative rotat nove ween t he parts
I n errbodl matmes apthgayibegrf asimitar dypei as desciibasuwifrenespadt o the geideemstinadomport i on

and the SepRfhdd aséfrﬁéht o1 dfrétg,%arreuawettb%g sdddfa obfl°2h. POl BIGET €r ably

extends re romt ortion to ena portion to
nmove rear\/\mf@hgemémlat'ﬁheéam guisle mearzstm@mwu@hotaghe ﬁrsumba@paﬂtaer efrom In

some Od'dﬁﬁ%’b%lgﬁ'ﬁalsﬂdﬂﬁuébnﬁe%ihel%ﬂ?é’ﬁu@v&@ﬁt?(%?ﬁéf@%ne ffe r{ﬁn in which

the second part a rear t he
sl ot conpr ibgepsovidrg. dﬂ&ﬁ@oﬂmemse@twm(ﬂhﬂﬂﬁge@m Mbancbvmmasevag ofth@ok means.

As descri bgﬂ.{rﬁgp\éﬂpf Sq?:ﬁi V\ﬁéénsafﬁrl Uérﬂ:&g&ﬁ% %\/é'rﬁeﬁtcbf%éeﬂrﬁtg% d bl

enbodi ment e fi secon par SO nove toget der the action
of the driwrendedorce in the axial direction. In preferred errbodl ments the

device further gogpnk Eﬁfio&me‘ﬁ&&e dd rﬂ@argsuéogl#ﬂgﬁg P%PHH}%@FJT& whitnthe first

part and/or the secondpart un e acti1on Iving torce. The guide
means1Gray Iseopgraterwithsurptragions quﬁeflrsm seqondparts. Ehesiseidf apratyysionas

descri bed winbididh 8RR il RLaftdbES.RANRILALs BUIdNG AAYAIAGEe Of the 11 st

part relative to the second part, f? rotru5|on sl ot "arrangenent. The
same gui de 9gBeNatedRPPOFNY H@VQEQ?N affikee rrst@n saedng partheelgtise tasonerahotherni ght

al so influgpng r%r*éﬁiarnore%%é\ﬂ% ﬁ@fffﬂagtmow rll-ngle”hgra%ﬁén aﬂhéar.ﬂr‘gg%cémy be

provided. In e ments I n seco art 1s provid as part of
t he pl ungedn sgn¢ 9”@9¢'d@ntﬁeﬁ}$50fﬁ)oﬁadlahﬁ¢fﬁ%¢i@Bwenlﬁélaﬂbmgtpaw thd)@efl rst

part peed by g?mefavat%d%o.ﬁ@ wherE @H@Q&{%Bé.atehnﬁm% ﬂfst BB&é ses

respective slots cooperate W th protrusions o and second
parts. The regpecthelycoptast pig thalﬂtﬁt9&@?n®9ﬂl§ﬂg@Wﬁfesp§Cfa@Want ageous as it

reduces the | evel s@he E&ts of éﬂB@élmfeﬁfscﬁe%fb%rlﬂer a%gﬂ?éééqgsﬁp dﬁgﬁe\r!yi f the

first and second parts relative to one —anot ' he remal
devi ce as ®©hlegstelicalmeston faegyding die ssconthpargr Thip mpyfasueethe 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 slot 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 to 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.
In accordance with a further aspect of the invention there is provided an
automatic injection device comprising: -
a syringe having a needle, a barrel and a plunger;

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



In sonme enbodi nents, the only radial contact between axially noving parts
may be provided at the points where protrusions associated with the first
and secongiopafdms43oespecti vely contact slots on the firsecpargoandogyi de
means respectively. In sone sets of enbodi nents, the guide neans conprises
a slot conmprising at |least a helical portion for guiding the second part.
This may cause the second part to rotagg relative to the first part as it
noves axially under the action of the driving force. The gui de nmeans shoul d
be arranged to allow | inear novenent of the second part in enbodinents in

which there i s rghdbin\tte InjedfisH dé%@%ﬂhnégd tB%ﬁéﬁﬁQHQUWattlc a@tuﬁﬂéﬁ/e to the

first part when the force is no ?er transmtted he second part. In
enbodi nent sCYCleHe uge 6eMPriFiRcHBR Siﬁsﬁﬁp @ésawnglth@aeeqiepf th@rsyammf@u ed to a

front end qfsdriih, rE‘Jﬂ{nhﬁfﬂe ﬁ?&ﬁée'r?ﬁb th-EfB:‘arrlel RFaEpEid é)rhd"f@tforﬁélﬂgéi fianhe rear leg

to the slot. In embodi nents the gui de means conprises a slot conprising at
| east a | i rkagiel goeretEctingtheqigedieng the first part. In sorre preferred

enbodigrents, they \M{eré\'ﬁ)(h@éeﬁﬁbquﬁﬁér'c%ﬁtpﬁséseé‘ﬂrn}é"éadp et f Or
pur poses descrl bed below. In sone sets of enbodi nents he f| rst part IS

arranged t detween aidAding MRaNSRN] $d 8¥ringRe driving force relative to the

second part to tHa'id“&w@"cthlﬁ@tan%nB@rﬁ'\Eh%nﬁfrusﬁtB%t leabSfirstiHdl secBhPpéits’ Ot ati onal
alignment with at |east a rtion of the second part such that a driving

force is nd/"h"{'fh@'t?rcoﬂﬁ%ét?f?tst'@dth?ba ?ﬂ‘é”%@&?rﬁ?”ﬁ??r%e'eqt'Me'&éféB$'ﬂ'§ﬁ6QTvvl th a

further aspRgtrafdmittt@bétiéentHephintizere i s provided an automatic injection
devi ce conpri si ngn a syringe having a needle, a barrel and a plunger; and

drivi By means f d¥hedein e istand secondearts are dreRgethaichdhatdbspg PRefebien | nj ect i on

device is Qif'ttfé"&ﬁtﬁi:et Qdﬂﬁhé free %ﬁra@\%ﬁ!@ﬁ%ﬁve’éﬁﬁttl#@fntspgn&¥§:!o%d'p%rté'se
conprising the stages of; advancing the needle of the syringe for

i nsertion, dingthedisreasinostrgeion sRAY G IBARG res ertheiPlyp@efs ARdSUEN i qui d

cont ai ned Itnattm.dn@rfbﬁ;b,.s AdtdransinitRebeibdntfe ﬁr%?gﬂ\@sec%'ﬂa paReGgliny thee device
further conprises drive coupling arrangenent between said driving neans

and sai d syfyagien SE?QPdO ap‘?"‘(/@"@ﬁﬁﬂ ?file B9§d8igenent conprising at |east first

and segond part Syniéif fhefiret frNdelcOid ﬁéﬂsearéléﬁran%élﬁéucﬂ tR4titNe BEvinPfor& igan be
selectively transmtted or not transmtted between themin use; wherein the

first and ssél?GHt?')pH?’t%“"é‘?%OFd‘rqté[ﬁ@%ﬂ'“@‘é:éﬁ“’"@ﬁatthedfdﬁ‘tfﬁ’%?ﬁ@?%??'@ﬁw of the
device, a Meb¥hdifg t:gcmmelréuaweaamw%suh@tw% baves;first and second parts

during the dispensing stage for applying a dri V|n9 force to the plunger,
and such wherein the first part is arranged to Totate relative to the second part under
the action of the driving force to bring at least a portion of the first part into a

20 rotational alignment with at least a portion of the second part such that a driving
force is no longer transmitted to the second part.

This further aspect of the invention may include any or all of the features
described in relation to the other aspects and embodiments of the invention to the
extent it is not inconsistent therewith.

25 In these further aspects and embodiments of the invention, the device is
preferably arranged such that, depending upon a 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 stage for dispensing
a liquid contained in the barrel.

30 In these aspects and embodiments of the invention 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
second part forms a part of the plunger. In embodiments the portion of the second

35 part is provided by a part of the plunger, preferably by a rear flange thereof.



that a driving force is not transmtted between the first and second parts
during the retraction stage to allow retraction of the needle; wherein the

first andveesnndsiparts are arranged such that the drivi pgTigB208/008078
selectively transmtted or not transmtted between the first and second
parts dependi ng upon the relative rotational positions of the parts;
wherein the first part is arranged to §otate relative to the second part
under the action of the driving force & bring at |east a portion of the
first part into a rotational alignment with at |east a portion of the

second part such, {hgg\% ?ﬁ‘é’g&“@' &g‘{‘gg?%%E@fﬂ%k?‘?@ﬁﬁsﬁér'ﬁ@@f&t ed to the

second part. This asBec y include any or all of
t he feat ur sensiwining hesecond parbandplunger abeainsttrbatiomep thet purgedisadtivenli nent s of
the inventi ; erb.d b i D i nt rewith _In these
further as ;')rggttﬁseooaatrr\ ?Ig %dm?n’[’%y ﬁ?lat aéAtlglﬁ\%gééntlsﬁ%rﬁB P %%%8@\\%”}9% n|$l§'%pr ef erably
arranged sthgt thendrivingdefsersgases taperiransmistetliag thesgxipectedpoinhas arasult oEoupl i ng
arranggnmen : | ' ' f.Oor N ancenent

ot age End {palcrRl ShienEndiaeth W o b s Bl R b T g ot age
f or di spensaydeprovided by canperstiondetweentibe plangeriandlareahpestofassysiogs and

enbodi nent ; L LV | t | . r s..and the
second par ;ﬁ 0_96% Qﬁ%%&\rﬁggﬁa%g&%ng pﬁf‘%@{‘d %ﬁtﬁcﬁd:rﬁ%@t@ %%ﬁ{’@%r%{)@bﬁseﬁosi tionto
enabl e t he akialysextensingsguidgthepas which sodgaratep With fan@peoing ahthetréarendTiese
enbodi nent it | ' : rr - ' .fhe second
part for mﬁwﬂ)chrs {ﬁ @é‘% l:ﬁ]gér%fpri ﬂljﬁ BJ?] !gbf%ﬂérf%gog?tﬁ)gn%g&? @O%E'rn tqqg%\@%%gt"ﬁ]e second
part 10 pr o9¢.dEe gt andsecond panthemope axiglyrynder thieaction of the devingtorced dsange

t her eof . | ”tﬁéﬁﬁt@aﬂ’?@@%&%%ﬁi?e yr}ﬁe%?(ydnggmw ef erably conprises neans for

constraining t second part unger agai nst rotation as the plunger is
driven into thelrrietegiediembedimenthihe postionat the firsli partriotates istoi ssiotational

operati on, L4 Ltted at
he. xpect anp et e S¥eond Ben SLLi oAtk LTS of FRORE dot aoldehBBHL £1' o1
and seconda@rinsts sugaes ot bsseeond pagt feetaansmitipg belriping Yorde thetsto.c oper at i on

pet wem ! NSol UHBBLINRAR fe iRk bak Mibtedlsuth A 4105 APMAIndRogSCr | Ded
above. In preferred enbodi nents the plunger conprises axia ?y ext endi ng

gui de mean8ropahidptocuelational@tignnent with aieast a godion ohtherseaondepaitt tof t he housi ng

Lo const I bRyt BAUAGRIGHGHAS LoddAl Bah Wnidle bl drSaiiliiehfibhddlinwihe Par T el

in use. The first and second parts ve axially un on of the
driving fotedirdPatthe first part rotates relative to the second part.

In embodiments, the first part rotates into a position which permits relative

20 axial movement between the first and second parts. In these embodiments the
portion of the second part may have a configuration which enables the second part
to move out of axial engagement with the first part only when the portion is iﬁ 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 needle.

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 alighment. For example, one portion
might rotate into alignment with a track 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.



In preferred enbodi nents the portion of the first part rotates into a
rotational alignment with the second part such that a surface of the first
part no |lwogefo/d3emss agai nst a surface of the second partrigBivmmossi tting
a driving force thereto. In sonme enbodinents the first part rotates such
that at |east a portion thereof is brought into a rotational alignnment with
at least a portion of the second part to enable at |east a portion of the
second part to nove out of axi al engag%hbnt with the first part. In

enbodi ments, the first part rotates into a position which permts relative

axi al - novenent het \ﬁﬁ)eg. t inments the
q

he fir n econd parts. |n these, enbo
i onCof the denRamics ihiwidh 08 frs? B4R BitmBtes 2 Srbaing el TR G e
second par topeoinguy e centtal operdng ialtheflgam’tremcemitrtahitisfmeédtnmtrmecrriePMQLy when |
of t.he secon

the portion_is.in a gi,ven.r ional .al.ignment with.a porti.o

ot The. S8 IR sBofar B AbR e OR i ST rb i B BR SE ot par
for retractthadetite Ingeefered dinbogimehisimehich thérsedond partdsngrogidedbylapart s nmay
be configured in any sui I nper such.that a driving.force is_no | onger
Cr anorf ¢ ¢ sdent i iépde ot BF pEndReloraHg i Fiingraub e pe e ke T ve

rot ati onal thd plyngamhay pass tiewaghpthe, openiag piet itenopeniyiy hasabtates intot o al i gnnent
with a track,i.n the ofher . portion to.permt relafive axial novenent etc. In
preferred éﬂ@g%%ﬁq@%rﬁg"tﬁﬁ'{’iPSﬁWBfOf?%'8 SF??'Efp%grt conpri ses an openi ng
whi ch rot at es i b embbdigremtsrthe vpéring tefines mtrotatiomdlly tasgmsetricrstiapar ih. When t he

opening is brought .ipto ali nt with the.second r he first part is
no | onger éambgdﬂgérgig}etpognoa\%?@%nsge@gzﬁ B%rtt 5n°ftahsg'gggég?jhﬁ1ﬁta¢]? .se(for?depr%todi ment s
t he ofeni ngnaynehiy pass theogn thepapening veheading portiorsiofsthe first amd sexand patscond part
may pass thr i i_ng. onl en_the apening has rotated into said
rot ati onal t‘]"é‘?F’S‘ﬁ%@ﬁ’?gt’ﬁ%@vﬁﬁﬂﬁ‘#am‘&aﬁ pr?gmgsrﬁﬁhhw(%i %%W’ﬁe first part
conpri ses aorregmamdng, to threeshape bf thetploetionwé thienmecdsd part,eamidri@preégyendi ng i n t he
br et er abl y /et & teisnade BPRR ved B8 ot MR RERE Mistra st of “The
devi ce. | nspcaidparkd Therbpehimemay then achas & slohtor sreciaydprpéded bysthpr ovi ded by a

rear ‘and of, e{:ﬁﬁdq%uofhetgb%nﬂb%ﬂg%% %&Jﬂ@n ﬁﬁﬁﬁ g@&nidfpaﬁ%é’rg\%gﬁr%ﬁag&h that the

rear end o Nger 'may -~ pass roug e openi Xpening has
rot at ed i ntsbapext wtenahizlthabeqpndpatt taypads tbeough pher dpemingodhesathel fisepahid part. I n

oo e S B bl ool AL ARt FPHUTRAL L RO " e
second par tshaps; aodltye preningtib adtagbversedy extemdimgiopdremg.t he portions of the
first and seconqn Q&% mbodiments 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 plunger)
may retract through the first part during the needle 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 into
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
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
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



are in the given rotational alignment. The opening nmay have a shape
corresponding to the shape of the portion of the second part, and in

pr ef er r edwortbnxism@et s, to the shape of the rear end of wphe/qi0nv@g®v078hi ch
provi des the second part. The opening nmay then act as a slot for the key
provi ded by the second part. The opening and the portion of the second part
are appropriately shaped to enable the_second part to pass through the
openi ng when the first part is suitably aligned therewith. In enbodinents
the shape of the parts is a transverse shape, and the opening is a

transversel y .ext. ' | I %mgd' tS, i part rotates
into a posir ?'gl 'gﬂgg%ggp{%pg%%oﬁhf%ﬁtﬁ 0 r(Sef{gj‘gcsﬁ"téﬂgg'{?é%gé%'?ﬁélport I on of
the first shape,8hdmayms nely natig droulaecyiisdrizel. | onger transmitted to Lhe ]
second part. Th A PR t Jact throug
the first part E’ﬁ??r{r]\gg{rﬁg&neeéﬁ?@ v%hé{h%% @garggg%?&%dne%ﬁ & lg&'é 6di nment s,

t he dri vi ngnevemest ofithe fitstand/evsavoad pantsowndet theragtian af thearnivingéorpd, Umger vi a

e i Sron DRlde s SohLE R gBlne RS LR 4 ol Bylrdgr ReORy | 0 1 hese

enbodi nment ereln a portio rst p ou _ ¥ot ati onal
al i gnnment e guide peans isrdigposed eadially ontivapdly of thhdirslend secandmarts s ésamui de

f ' ' : fl di ments
moverent off RATHd BWACH RFURTERond bafcire draided Bidarabl HERRETOR g, "hei n
a pin and 9f the festraadipe seeandanartdiandios thedelatievmovdroentef thediret and sgoorde
cyl i nder m?)\értpfs im&m%ﬁﬁ"gt"é’\"el J)fé)anﬁp%lg{_cl ated that in accordance with

the invention I n any aspects I n I'ch the drive coupling arrangenent
conpriGes first Pandtoghspending &f tiquid it is nasassasyocativarce theaeetlea®uringne fir st

o1 i i cal® ek B R bl o BiidtolceiS ho R RN AR, T v at y of
the first phunger Wideve e @unasy inje thef bame) until theaisiedledrasdwep advareadito shape, and
Toans arc g aue a0 By ifseed Wﬁ%‘st?ﬂéé B mehfb e B SbRusdatit oo °°
parts undemayseraiureinlegk frometnddevicedaifing loentaritee g dealhreaatdeasdtpri ses a
i spoiia r aereafts eEec Dt W S sl Ut " THEIEY plotlf iRl Toane 1
enbodi nment opwr\m%_cs:ﬁrtainrpsipr amn @reegementpwhict applg agerseiodlydo ter pérgeabl y t he
the firot Subigine e&hie 20aitontnt Bae NB NS BBH N iphdiebBighbe ding ™ T2 O
Prior to diigyénsthaganel tpiregistanovement afdbe pkingsr into thelbame énitidily. ireedl e. During
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 to advance the needle during the needle advancement
30 stége and the plunger driven into the barre! 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



an actuation cycle, it is desirable that a driving force is not transmtted
to the plunger to drive the plunger into the barrel until the needle has
been advawmoediwossmeable it to be inserted in the skin tectrlsommeoded
delivery depth. Oherwise liquid may prematurely | eak fromthe device,
failing to enter the skin at all, or at least to reach the target depth at
which it is nost effective. This is a gﬁobl emthat may occur with certain
prior art arrangenents which apply a Tofce only to the plunger during the
needl e advancenent stage, relying upon the initial resistance of the liquid
in the barr [ : | rreel initially.
In practi ceQ?,VFECBFéﬁﬁ(?? IJaB@‘;sﬁs{l 1€’§(;Hdtt§g é’f‘%ﬁ@d@@g?ﬁa"‘ﬁﬁ?“&9‘%"&‘?’%&“% ematurely

di spensed itransiioh batweandfmsestageand whet her or not this occurs may depend
upon operating it ) : J { hge,
nature of the |ﬁ§§?’é‘5§t8 {%%f?}aﬁfpﬁ'@ eé‘%?r“ g[& ﬁ‘c’f?\eu %bggirér?%bﬁefé‘t }S%zraggé&cussed
above, in ewvebdharardrizingforcetransmitied fodthe ptungerie seleetiviely affectivededrisaich t hat

t he dr4dve ' AT, 2s | ' ri e iven forward
to adv%nceqﬁﬁgluhggrdﬁ% Wgﬁ%ﬁe’ﬁf‘?g“d@%%&@?%é‘é‘%“%g’ﬁ‘ar?‘t% rtﬂée t he pl unger
i nto the bayriege guiriveryfoavard ite adnaone thl rgeaiesantpwisereigeluring therdispgnsiegt s of t he
i nventi on, ther , i i r enent conprises first
and second s'p ttg,sp{“ﬁéeﬂgéf&cée?‘q{‘@‘Q%?%ﬁ%g‘gh’éﬁg%&t'ﬁg[agt he syringe is driven
forward to advarloembadimentst eriving forag is irensmaitteld to the\bameletueing asieedie and t he
plunger dv iaGanddiidht Lidfie Rt dfithg Y nddlRABAA B %Ad 8'thdloilfle: Bfig AbARENST NG

st age dependi ng upon e arrangenent of e drive coupling arrangenment. In
t hi s Hannerbarmehdurihg\a sdsequenbdispensinggiagedfos driving thetplunger ietd the harrelesul t ant
axial forc f i i : us distinct
needl e advgr#%erhr?&ﬁp f@”ﬁgﬂgﬁs"ﬁg’%‘?ﬁ‘g‘%{] gé%’gﬁgéier%ﬁé@?ﬁée'gﬂ Héég%meﬁgeupon t he
state of t ledvandement slapé Phig tae bamne)@mdmot thetpiungee dit willdbappedaregecatit

di spensi g ¢ a0t rofePdy rhhizBY if BSHIEhdOE! AMBnBUHANGRIENE, and the

drive coupling arrangenent” controls ransi ween eSe stages. In
sone sets dheretgnsdiiteshioshe bairel viabe syingeihogsiagr Ahgetnemrivé souplingnged such

t hat driy ; ) 1.5 selectively effective to
dri veﬂit he p r%ﬂ%%@%ﬁ"%‘%itf@“&%ﬁ@%'R’%‘E?EY@%&?’?’%B@ he needl e advancenent
stage t he syri ndespmedgeliswén imgnts the tradsitiorcketwien theawkbdle addancingr ei n
during the g i ' iven int : to
di'spense. | PR FPeANg SRS coltfolll 9% miode RN pet f i Bl
barrel dur iangngemertdprefesehhnby thegatation abibefpert. dr embedjments teepalt is af or war d,

and to the jH0AeRAA8 thetBUpid&art 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 to 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 transmitted to'the plunger and the syringe barrel to 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 to 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 transmitted to 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 transmitted to the

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



barrel during a subsequent dispensing stage for driving the plunger into
the barrel. The driving force may be transmtted to the plunger and barrel
duri ng t hwonesdisesoradvancenent stage or to the barrel anecmas2vtoeoplranger

It will be appreciated that the syringe is preferably immbilized in a
syringe housing, and the driving force is then transmtted to the barrel
via the syringe housing. Thus the driv§ coupling arrangenent will act on
the barrel via the syringe housing. In %ome sets of enbodinents the
transition between the needl e advanci ng and di spensing stages is controlled
by the nov : I ' r rably by
the rotati gdr@g% eﬁg%%ﬁr&eﬁﬁe E@E%%lubrtémés:% éwﬁg'r‘ ?H erq;’rﬂ%ecglﬁﬁlgngrp%@ a%art to
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posi tion where riving torce is effective to eﬁunger into

the barrel beforeltherdungsr IS djived inte thechesstifordisnesse tiguid.part may thus nove from
a first positiofy LomulBBaiudhintichang Bhieeodupind AR cbfpndel® P! unger
and the syringe barrel to a second position erern the driving torce is
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enbodi ment %ek@@vgﬁﬁéﬁ(—icﬁ\;e foﬁf‘rygrtﬂwé’ Bluﬁﬁé}ﬁﬂtb @Jrfe%ﬂtﬁ@‘.‘s‘%nde? jfoupl ed to the

syringe barrel pl unger ring the needl e advanci stage and to the

pl ungtd anemhediments heforegdrapamitiep teliheisegondnardhstbedisitipgrtés eaje. I n sone
enbodi nent VA i Lobi I o effective
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first rotational positi onan?j1 I'S e??ectlve to drive th unger into the
barrel when the liempedigents thegdayisetis arsangedsuetetnat theee is nogelehe axalat i onal
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retracted conceal ed position during the nee vancenment sta
Pr ef er abl y thentirsiart teansimits & drivingefarce de thetsesend prst, aed gleh that theéteaisced by a
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to dispense |iqul “sone e _ te the drive coupling
ar r angenentdugiegryhich ke first part isansmits @gdityingderce to theserendeart. r larkigweyed from

the first iy e PlfgSEAREARAUL nbEm&& S&4Ily Yehtve b dhetdnbthet & drive the
pl unger into the barrél of the syringe. In

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 needie is driven forward from a retracted
concealed position to 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 into the barrel to dispense
liquid.

30 Any suitable arrangement may be used to resutt in the force transmitted 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 to move a predetermined distance in the

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



enbodi ments the force transmtted to the second part by the first part is
not effective to drive the plunger into the barrel during a first part of a
peri od i rwotwoiostdve force is transmtted to the second pamrtGBitvimooray be
achi eved by arranging the device such that there is initially no resultant
axial force on the plunger. In enbodi nents, the device is arranged such
that there is no relative axial novenent between the plunger and barrel
during a first part of period during WY th the first part transmts a
driving force to the second part, and such that there is relative axial

novenent betwe e pluynger .and barrel durin second, per.i.od during which
Tt rst  piVEm By NGy et Bar 0 Aaviet fe i And baREN B BEYS Rl o uny
initially tdver theulisarcedne ndéstle sl addancedtbefiare dispensihg yommabaddsy §hto one
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the drive domspltiangmitied &ntherphumiger tesulfy iafrelatiedaxiatinanement sctivéen theedl e i s

dri ven5forwn%8E Eﬁ?éé”}rél.et racted conceal ed position to an exposed positi.on

for inSertion needl e into the patient during the first period during
whi ch a dri vi ng I soroe sets of eebedintentscthe irst part [ initigirnot atovahle krigliyvhi ch, in
enbodi nent he f] t m iving.force to .the second part.
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the barrel setorndmrisrptatesgenden thgraclien phibe fivroe trensmitied thehato bBorexamplen
the first part may rotate into alignment with a slot to permit the relative movement.
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 to drive the barrel and plunger forward for needle 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 embodiments,
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 -
part 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



enbodi ments in which the barrel is located in a syringe housing, the first
part may nove into alignnment with an axial slot in the housing. The first
part may woiz2bicash3osengage the syringe barrel, or a syri RgE/dB20BV000078N
enbodi ments having such a housing, to prevent relative axial novenent
between the first part and the barrel. Preferably the positions of the
first part are relative rotational pos‘j%éions. In preferred enbodi nents, the
first part rotates into a position under the action of the driving force
enabling relative axial novement of the barrel and first part for driving
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part 3%es r?gg%%{hgtg@&%ﬁ'her after reaching a position permtting relative
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20 a second position in which the driving force is not transmitted 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 to 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 to
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 controls whether or not the driving force is effective to drive the plunger



be selectively effective to drive the plunger into the barrel. In sone
enbodi nents, a driving force transmtted by the first part to the second
part may wb01084306ansmtted to a third part of the dri yeranzpioaogo7s
arrangenent, and may be selectively effective to drive the plunger into the
barrel dependi ng upon the position of the third part. Such arrangenents are
particularly applicable to enbodinments_in which the second part is provided
as part of the plunger. The first part3%hy engage the third part to
transmt the driving force thereto. For exanple, a front end of the first

part may en thi L. enbodi S,u.Lhe drive coupl.i
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cor r eéfhondiinageasedsafety,apd trstiiced risk of needle stick injury.

It will be appreciated that the device in accordance with 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. controlled by setting the

25 distance of axial travel 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 6r 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 When viewed from another aspect the invention provides an automatic
injection device comprising: a syringe having a needle, a barrel 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 transmitting force from the driving means to the plunger

35 depending‘ upon the rotational position of the coupling part.



injection depth. It has been found that by providing clearer definition

bet ween the needl e insertion and di spensing parts of the actuation cycle to
be achi ewsd,20m%8a806esult of the use of the drive coupli rgTEB2ATYRNERL t O
control these stages of the operation, the present invention may all ow nore
preci se control over injection depth to be achieved, as the distance that
the needl e noves axially before dispensing occurs nmay be predeterm ned, by
arranging the first and second parts s¥eh that the force transmitted to the
plunger is not effective for depressing the plunger until the needl e has

been advanced a i Le [ ce, i ntion,may.provide greater
confidence in tr@%%éésleg%?\:v?%@oradﬁaf@d%ﬂg,{w&tﬁ\é@staﬁéecﬁg'ne%lugcqr%orat&fgw@éd, it
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di spensed. rdtatignal positigsidiithee Moeparts. the ability to avoid premature rel ease

of liquid, and i | | st of axial travel of the
pl unger may be ﬁ%@qﬂ%g%%ﬁﬁ%q%‘ %&e@@%tﬁﬁrg%rﬁéﬂgﬁgqrh%rggn)ége*f Mxial travel
of the secautbnpdictinjedtionaevicacemptitingig fyrisgelhavwngg néedie,a barel bad pl unger. I n
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conpri si ng:that agyivingderca@an hg selentietyl tegnsanitheairar elot artsnattenl betyeen theém vi ng
means for (Mhs\c?ng the plunger into the barrel; and a drive coupling part

r

bet ween said iving nmeans and said plunger, said drive coupling part
sel ectivel y tratsa¢aordange avithreofurtberaaspedtithe prgsémimvenfioroprovides dni vi ng neans

to thg plunger (agprﬁ&qiioﬁg,eyiggn the rotational position of the coupling
part. The presenat invention 1n accordance with this aspect may incorporate

any or all of thkempasingires described in relation to the other aspects of

the invention. ]‘;Qgﬁ?éa&nrée ﬁ&@d%!%“@d?&%@&%ﬁi& ye coupling part is part of

a drive coupling conprising fir nd second parts as in
accor dance wi t hanthdrighe wiegos fersivgiog thef plutger inte thetbaore); t he sel ecti ve

transm ssion being e RENAERIorUbvIdiTs SEAReb S pbRit APARbmBRS LIS Of the

two parts.
20 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 opveration of the device, a
driving force is transmitted from the driving means to the plunger during the
25 dispensing stage, and such that a driving force is not transmitted to the piunger
during the retraction stage to allow retraction of the needle;
wherein the automatic injection device comprises a drive coupling
arrangement between said driving means and said plunger;
wherein said drive coupling arrangement comprises at least first and second
30 . parts which 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;
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

35 'during the dispensing stage for applying a driving force to the plunger, and such



I n accordance with another aspect, the present invention provides an
automatic injection device conprising: a syringe having a needle, a barrel
and a pl wegenio/@uiogi ng nmeans for driving the plunger intorideobaooes; and a
drive coupling arrangenent between said driving neans and sai d pl unger,
said drive coupling arrangenent conprising at |least first and second parts
whi ch are configurable such that a drig'ng force can be selectively
transmitted or not transmtted betweenthemin use. In accordance with a
further. aspect the present invention provides an automatic injection

device; co 1S4y, i i . pl.unger; and
Govt e, COM iy Bobl FRAAR R AR o B AR pB RO
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automatic i'njection conprises~a drive coupling arrangenent between
sai d dri vi mgrteineyse; and sai d plunger; wherein said drive coupling

arrangenent co } LSt hj

configurabl e s%hb?ﬁg{%athg?ﬁ}pﬁg I% @Etlg@‘@%ﬁﬁ%%‘ﬂ%ﬁ@lﬁ@éﬁqug‘rtrge[]tganr,'retlted or
not ttnsniof thedyrieganasd is matatatie undes thipddiedioh theudryingtforse teh avsitien inot at i onal
positions ; ¥ et i W [ 1 r anged
such t hat _J‘#‘%hngsgg‘fe‘jﬁg?ia\gﬁﬁ%@éﬁﬁ%hﬁé'ﬁ‘f:aZ%e' g'ntﬂ(rel§ [ gq?gﬁ\ééeﬁlie?lﬁggﬂsm tted
bet ween t héntg theshareghd second parts during the di spensing stage for applying

a driving for Ce\}\rﬁeg%éoﬁ:aeng% Wﬂﬂ%rfurtlgé?%sﬁé&@&%s&tﬂﬁdeﬂi&%%%ﬁ&@aﬁ S not

transmtted between t| irst and second parts during the retraction stage
to al | ow r @évtomatic dreddipn drvce e@pisingiher ei n t he second part conprises a
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driving force teafdrving aeansrdrivneyhe plenger inde thedrarrelin use,
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
20 bérrel, and retracting the needle;
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 parts
which are configurable such that a driving force can be selectively transmitted or
25 not transmitted between them in use;
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
30 retraction stage to allow retraction of the needle;
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

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



the second part being rotatable into a given rotational position relative
to the first part in which the driving force is no longer transmtted

bet ween twWwe 2biwmi3oand second parts in use; and wherein thE/dB20BN00pEBt | S
initially not novable axially relative to the barrel of the syringe, and is
rotatabl e under the action of the driving force to a position in which it
is movable axially relative to the barfel of the syringe to drive the

pl unger into the barrel. In accordance4 fth a further aspect the present

i nvention provides an automatic injection device conprising: a syringe
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the barrel for dispensin conta arre retract| ng
t he needl e;withrsgidsideasit a portiond hecsecbod Darﬁr conprises a drive coupl i ng
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coupl ing arrangenent conprising rst. and se parts whi ch are
configurabl e su@hdt\hﬁ@telatfwrd&mqegs amangedesach bat,slepending/epgn ar ansni tt ed or

not transmi t arts are
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for applyi ngy ngﬁ%gl'gggférqébgngﬂﬁ} El?ig%lalcUﬁfaﬁl%d i3 pRHEN that a driving force

i'S not trans tween econd parts during the retraction
st agel@ o al | ow rfeepsesenbinvesitionlieaceosdanee with éheserfurtties abpeats asthd second parts

are arr ang%ﬂL Hﬁrtbrﬁg.'ﬁ%gr‘}ﬁd@d o'?gll B%Egedt&eg%%?ﬁéa g)itx résrp%@tstg‘t d ed or not

transmtte etween t nd secon e relative
rot at i onal ofesespestsofighe inyentipartodhe extemtéthev arh@otmuwllypm@nswierarranged to

rotate rel gidygiyt 0 the second part under the action of the driving force to
bring at least a portion of the first part into a givenrotational alignment
with at |east alpaeaordancefvithiike inwertion ipany ofdisEspedtaand embodiments, thece is no
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openi ng which Totates Irnto ghment on of the
second par ffirst 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.
The spring means may comprise any form of spring or springs, but preferably

20 comprises a coil spring.

In a subset of embodiments, the driving means bomprises 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
comprises resilient rear legs over which the spring is mounted. The spring may be

25 seated against a non axially movable surface at the rear end of the device. In some
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
gripped by a user in use. The outer housing may comprise formations to facilitate

30 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

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



and wherein said second part is provided as part of said plunger; and
wherein the device is arranged such that, depending upon a configuration of
the drivewooupldsmmear rangenent, the syringe is driven fecwasstothwooerg t he
needl e advancenent stage and the plunger is driven into the barrel during

t he di spensing stage for dispensing a liquid contained in the barrel. The
present invention in accordance with tQ se further aspects and enbodi nents
may include any or all of the features“described with respect to the other
aspects of the invention to the extent they are not nutually inconsistent
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the plunger. This is advantageous as the user may more easily see if the liquid has
20 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
the plunger has been depressed to 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
25 least 70%, and preferably at least 90% of the length of the barrel. in some
embodiments the viewing window has a length to permit viewing of the full length of
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
30 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
involving 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

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



and thus when viewed froma further aspect, the invention provides an
automatic injection device for a syringe conprising a needle, a plunger and
a barrel ,woherwisssobhe device conprises a view ng w ndowpeiriGBmngoso7aser to
see the position of the plunger in the barrel. This aspect of the invention
may incorporate any or all of the features of any other aspects or

enbodi nents of the invention. The presence of a view ng wi ndow may enabl e a
user to check that a dose of |iquid ha® been fully dispensed by |ooking at
the position of the plunger in the barrel, and/or the anount of |iquid
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front housiggpent BEuFIEY ihefeto. TR&mbodiments 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 engagément 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 or more hooks which

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



device may then be activated by grasping the outer housing, and pressing
downward with the front end of the device held against the skin. In

accor danogowbionstdee i nvention, once the device has beenpcmids2aidopoors
triggered, the remainder of the injection cycle, i.e. needl e advancenent,
di spensi ng and needle retraction, occurs autonmatically w thout further

I ntervention by the user. The device ig arranged such that the transitions
bet ween t he needl e advancenent, di spen ?ng and retraction stages occur
automatically. 'In enbodi nents of the i nvention, the driving neans is
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any part ofyrdiBRedl8Mbs@mehtd tREBOHER BrBingddisuch that it cannot be activated until

20 the end cap ié 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 needle guard which must
be removed prior to use of the device. The needle guard may comprise an outer
rigid needle guard and an inner resilient tip cap. The tip cap can be attached to 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 to 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 needie guard arrangements, without



whi ch the device conprises guide neans, the rimnmay be provided by an end
of the guide neans. In sone sets of enbodinents, the activation step is
oper abl e wo 20igsa@age t he retai ni ng means by unhooki ng Ipowlcs20fo/dobes
retaining neans fromthe rim The hooks may be arranged to be unhooked in
any manner during activation. In enbodi nents the hooks are unhooked by
engagenent with a surface, preferably an end of the outer housing.
Preferably the hooks define respectivé4$an1surfaces whi ch cooperate with
the surface to cause the hooks to unhook fromthe rim The hooks nay be

arranged such .t hat e_poved radially jnwardly to unhoak .them fromthe
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them as thrs wou equire her re ppr ov
20 second means respectively cooperating with the end cap to enable the end cap to

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 to 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.

The present invention in accordance with these further aspects may
comprise any or all of the features described with respect to the other aspects of
the invention.

In embodiments the front housing comprises first means which cooperate

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



sought. In sone preferred enbodi nents, the end cap is arranged such that it
pulls the needle guard fromthe needle as it is renoved. This enabl es
renoval oWothm/msudoer rigi d needl e guard and the inner tiPRTEGHOB08078NT T
with the end cap. In sone sets of enbodinents the needl e guard is attached
to the front housing of the device, and the end cap conprises neans for

pul ling the needle guard fromthe front housing of the device as it is
renoved. In preferred enbodi ments the Teedl e guard pulling nmeans is
arranged to engage a rear end of the needle guard to renove it fromthe
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f eat ur es deditm nateriah Tie packpaiog nay conprise Beolyaspie materal. Preferablyéeti on. I n
enbodi nment Baéﬂ%ﬁinfgrié’gtsine%qé)i/é?%aEl{%ﬂ-fgi. ses first neans which cooperate
In some preferred embodiments the packaging cooperates with the device
physically to disable the activation mechanism of the device so that it cannot be
20 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
with the device to block the release means of the mechanism. |t is believed that
these arrangements are advantageous in their own right.
in accordance with a further aspect of the invention there is provided a
25 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 rhechanism by preventing movement of a release
means of the mechanism.
The present invention in these further aspects and embodiments of the
30 invention may include any or all of the features described with respect to the other
aspects and embodiments of the invention.
These aspects 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

35 applied to a device having any kind of mechanism. Preferably the mechanism



with the end cap to retain the end cap in place before activation of the
devi ce, andsecond neans for cooperating with the end cap to retain the end
cap i n plwoeonidsesocoperati on of the device. The first amdTaERondomEans nmay
be axially spaced from one another, preferably by at least 2 mm and in
enbodi nents by a distance in the range of from2 nmto 5 mm |n accordance
with the invention in any of its aspects and enbodi nents, the device is
pref erably packaged in an outer packag€ Tor supply to a user. The invention
extends to a package containing the injection device in accordance with the

I nvention i () iy e Qr ' f user. The
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preferably conprises a container Tor the device, and a rel'easable seal
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therein, sgjchidsyi sravd Be@qinge- | oaded operating mechanism wherein the
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the invention maye REQYbA Bedcdsth L& daRb TN thEBledbft iSOMEbA if 41§ dett er nal
arrangenents of the device to try to prevent
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
20 require any modification of the syringe package, avoiding the need to seek
additional regulatory approval.
it will be appreciated that the device of the present invention can be
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
25 whole i.e. including the barrel and needle is driven forward or retracted to 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
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,
30 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 to forces exerted to drive the
plunger int_o the barrel.
The present invention extends to an injection device in accordance with any

35 of the aspects or embodiments of the invention comprising a liquid to be dis'pensed



premature activation fail. These aspects and enbodi nents of the invention
may be applied to a device having any kind of nmechanism Preferably the
mechani sworzpro/semedr i vi ng neans, and the package bl ockeca/gmbmameoseans of
the driving nmeans. The driving neans may, for exanple, be a spring or a
conpressed gas. In preferred enbodi nents, the nmechanismis a spring |oaded
mechani sm I n these enbodi nents the pagkage may bl ock a rel ease neans of
the spring. In these aspects and enboi ments of the inventi on, the

packagi ng may cooperate with the device to prevent activation of the device
before the, i (.S d fr i ng.. . i.ng may, for
exanpl e, bé’gﬁ' rsgﬁrédeedb %’%@@e\/'@ € Réne{’%g%egqﬁ&% %%tdéﬁggcr&%ﬁég%f'mr estrai ni ng
the resili eptindesitc mjest a rdrgedif differapt liguids, ranging feoranistays, 9. pusthised ed

enbodi nent e ' : V, f r i ’}iNg 7 unhooki ng
froma ri m§?|8£¥efdgrgqcshe OQQF'@%'PE& ! E)dr{;:%g?g% aﬁ %%&&rlﬁbﬁhg hgg'gﬁg%%he

packagi ng ceympdsmpniesicameandt is@nvibagekihatthededoemay ot adikntagedusly The

di sabld ng i . j iyl f pnpvention is an

i nt egrdal pg’ggé]g)fa'{h?bgggg\@zqqﬁé@%lﬁdg Sﬁg@%’ |n&§???\|goaﬁl'ggaxbt'ée?nds to a met hod
of operating anin ajooctanoe witk aifortharmspedt of therimentiorn, these ys pbvitéda &g péct s or
enbodi nent i 2Nt | 18l : ;- devi ce
agai nst ] 1 R dsafbelti W haéqn L SochlREe Rl BhP! ke,

accor dance and embbtieepise sketkiti rmayeortmaynnotrbeaauppliEd withsa sginge far maohtisgrbodi nent s
may be used in conj i 1 t J o T levi ces. may be
used with g‘éﬁ@@hﬁ? %%Qf&aéggwméﬁ“? ;‘}"}énebé))é Er?eng{”tri?é'nggw%ﬁ@y%g I%%;(éoﬁﬁc?ui re any
nmodi fiCcat i eyrirgle hoaeingyaridrayeemblel agih,a favrdihdusing.t Aeean@esknloly semprisingli t i onal
regul atory i apRF i Lce. of e present

i nvention g:rgeg'%@%“@#&ﬁrﬁd)uo\ﬁgh&tog%e uscgﬁh% ngtggg%saén@?%giégmgjgh&%nus, in
enbodi nent §ooff parhef thenassetmbiyn, Thuk én serae embpdinfenise therdelvie imay bieosupipbedar r el  of
the syri Nggs o WE §Wkltmf'chq§a er)? oewfthgs ﬂ.i luding the barrel and needle is
driven forward of retracted to advance of 'retract the needl e. References to
advanci ng /dri vitgll besegar that the varms aspaely ant embedjoentsyof ithef ipventiondr i vi ng

for th i A j i s ts on a

pi st ops of Pl HiFEBAh v ey bRRVERREHER ATl B MAAIBTBed ° 101 O
may be usednd thedplantiyrof Hospudealivened, asiwelliasredoced riskrof besddagmto theubder mal or

i ntranuscu e ; . i | i icularly
advant ageohzﬁr\dg r Vrﬁ% Ziemfsgbag?r%{]ﬁ%rgsea%l vrf]ﬁéﬁgagllteg's s@’ Y(%g'tralrbgjllhé Eﬁ@ﬁé {Syr i nges are
mor e suscefaringd éroroinjectieikmgelding teghwiqyes. ttdas beerefourd that imncenilwodiménts t he

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 to 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;



plunger into the barrel. The present invention extends to an injection
device in accordance with any of the aspects or enbodi nents of the

i nvent i orwoanpvassiong a |iquid to be dispensedin the syripogssBarwmbe7s The

i njection devices nmay be used in accordance with syringes to inject a range
of different liquids, ranging fromviscous, e.g. sustained release, to non
viscous liquids. The liquid may be any such liquid. The |iquid may conprise
a nedicanent. It is envisaged that the device may be advantageously used to
di spense newer bi ol ogi cal drugs which ard8beconm ng avail able. In accordance
with a further aspect of the invention, there is provided a kit of parts
for the injection device of the invention in accordance with any of its
aspects and enbodifigwes? is st Rvay Way algngrihg langitudieal auisef thedeMcershawsy r i nge
for mounting i tﬁé'? In accordance with some enbodi nents, the syringe may
be | ocat ed in a Syri nge housing, and assenbled with a front housi ng. A rear
assenbl y conpri si nfo¢nee ilustrtes thgswsﬁcm@ﬁcg obtherqryicadf Fighrerhin MA@ be
assenbl ed as gpippit With the front part of the assenbly. Thus in sone
enbodi nents, the device may be supplied as a two part kit which is

assenbl e® with a sygyrRgd.to I1t1 "W"?teﬁéné'ﬁé??tﬁ"ﬁépf E’ﬁé’%&??ﬁﬁﬁ?'ﬁ%ﬁ@%ﬁgwﬁﬁd
enbodi ment s ofs Fidife 1 Y Mok 8taibr ovi de an i njection device which may provide
greater control over i njection de d the quantity of dose delivered, as
wel | as reduced ri@u8 'EP&&R‘?&E“‘F% '?‘1’15'“?9?“"9 @W%@%W%%W%e nor e
easi |y manuf ampuokd;f Figurd 8lisdrcasédin th@hb&:ﬁ@mmehbemem@m §18s 1

nmoul di ng techn %u?t It has been f{) ?ﬂ’t at in Er?g)? nts the ol e devi ce
may be formed WiflhoLsf ¢qraronents gf fie gpyice prpifie at references to
the "fongard" di remgurers|hanerti¢arcrés§se‘cnortdneuednthmgh(h”eéssumbti&)fu#ignr@erson to
be injected rd_end |nject|on device is

.and the "for
therefore thebuﬁaiéalsgo‘@'ﬁatﬂﬁeefé?'gg‘f’\aggg?ﬂsee"bbi?ds%'ﬁreé 'skin in use. Conversely
ref erences to the Figweabvsiiods tik interibr ofithe &eftqportian dfitiee siringe hbosingvim nbrel s away
fromthe perspp.to be injected, while the "rear” of the device refers to
the end of the déw ce furthest fromthe person's skin in use. To the extent
that it may not b@m;rpmlmstragesmtepamftae@xtgﬂortqi@efmnmpe@n@éﬁer| bed with

referenge tod ﬁ@gé)ﬁonh.g ASRRS bist Qf the invention may be used in conjunction
with any of t e ot her ects o the invention to the extent they are not

mut ual | y i nconsi stfigire 8dbstrales dreassembbrafdlr sieings apd syningeihousingiobn wi | | now
be_descr i bed k@il e gBigs 6 couplilothd forithbagiAgce to the accompanyi ng

drawi ngs of which
Fi igure 9 illustrates the assembly of Figure 8 assembled with the front
housmg,
20 Figure 10 is a further view of the assembly shown in Figure 9 belng 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 assembly of the front housing
with the guide cylinder, drive cylinder and spring in more detait;
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;

RECTIFIED SHEET (RULE 91) ISA/EP



Figure 1 is a perspective view show ng a device in accordance with a first
enbodi nent of the invention prior to use with the end cap in place and
after remwoabloafs4mway out er packagi ng; Figure 2 is a cut asaGBzoeveoal7sng t he
l.ongi tudi nal axis of the device shown in Figure 1; Figure 3 illustrates the
syringe prepack of the device of Figure 1 in nore detail; Figures 4 to 11
illustrate certain features of the fro % assenbly of the device of Figure 1
in more detail; Figure 4 is a perspecirve view illustrating the way in

whi ch t he syringe prepack of Figure 3 is encased in a syringe housing in

the enbodi ment qjl?d:rbQzlllﬁﬁtrg‘tegrﬁﬂesgnga@%wemJf%é)ﬁlnﬁier%gﬂmm‘ﬁ% ﬁ\t}f‘? (L he device

omtted for clari ertical cross secti I V\Ithrough
t he assenbl y of 'TF@ngHéMNUStIateS&I\Q;aSS@h@wa@Q plender cup, divesilingeassknbl ed

t her et o; %Dﬁie ﬁo&h%lvyﬁ r@?gdé@herl or of the left portion of the syringe

housing in fgure 7 illustrates the features of the exterior
of the right porhigwa 1§ﬂs 2 perspgetivagevhidustiating the rﬁbme mtmnlof the pjumger 8

|11 ustg at e bhiadasaiRl oyifer bBro NELRGE ARG dUICTABpUT) NG OF FI gure 4

Wi th return Springs coupl1ng gureQHIustrates
the assenbly of ﬁ@lgaﬂ@ISBa a§r§9ﬁtﬂvecvlam illystratieg fhedﬁlatl‘#ﬁ)mﬂwm oFthgure 10 is a

furtner vi Ghlyer biiFad SRRtk AHEr dhflofd feSielith BPrgHiaay at the fron:

end; Figur a vertl c cross sectironal viewt h'the front end of
t he devi ce showfiguie RDdaia perspeostive Vtewesr@mmgctap aswrmlnofetheﬁlogumcwmgz to 22

LSt rate iy iRl e &2 |§EQPF1’§G?J1 358 HE N4t g&a@]n@%\fweqygéof' gures 1

and 2 in nore “detal igure erspective vi oW n e syringe
housi 1@, drthQ/EmGSfP"lqtl‘Q@lnd dgpe Fyi@ﬂelplmi?mg@ﬂtscmmeamdﬂ%Opsléortmlqrmjer of the
assenbl y; dh ﬁnjogtﬂ Sde@i& exploded view showi ng the assenbly of the front
housing wi t e gw FI nder, drive cylinder and spring in nore detail;
Figure 14 ill ustﬁ'gsl{F%§1ﬂ9r1@C@i§y@del%)W edrraspending forfgeyre £Pr butdlustiating thg and

drive cyli nfgfion BEhBriGHEANBYr fefatild & the §lide '§FHIRPmore clearly:
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 after 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 to 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 completion of dispensing;



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 dewocelnfs4¥bsgure 1; Figure 17 illustrates the engagemsriofoike
plunger cup with the plunger; Figure.17A illustrates the assenbly of the

pl unger cup, drive cylinder and syringe housing in nore detail; Figure 18
is a perspective view illustrating the 6e| ative position of the pl unger cup
and the drive cylinder before actuati oRof the device of Fi gure 1; Figure
19 is a perspective view ill ustrati ng the relative p03| tions of the plunger
cup and drive cykhidah iof blawdivigh baulliod BcHbGs in dtsishg 11 Figure 20
is a perspective |ew show ng he assenbly o ront housi ng and gui de
cylinder i rerabrdimentiot thegreganginvention, Buicomitiieg thel end eap gndgieediersbeath the | ugs
of the plungegaseth r@B@ndd.i ve cylinder in the slots in their initial
position prior to activation of the device; Figure 2 1 is a cut away view
cor respondi ng t digurgdPe ispview of thel quidst $|%&\ller1-§§ed lreagresdanice witb the: sesoalt i ve
cylinder reén%ddYrﬁeﬁt%th'%‘?n@r\h&? cylinder nore clearly; Figure 22 is a detail
vertical cross sectional view'taken through the rear end of the device of
Figure 1 illust rRgurag!isan exploded paRsrestivendew flustrajingdhe merkanism afthed bef ore
activation | I v, f Figure
1 at vari ou&séfwsctggggggﬁe%mp enl': darﬁgéfa?t&ﬁ@@tcf%ﬁgﬂp |Cgﬁﬁbﬁéﬁt§°hh‘%gq§rséa§88ﬁt away

vi ew show rgferensedevi ce of Figure 1 disposed in an outer packagi ng; Figure
24 is a cut awyp.gur@\m&l%oawm:5mﬁeﬂ%vth%§;é goF b f dodBldafEe hfTReR! Of Lhe
end cap, and before activation; ure I'S a cut away VI ew correspondi ng
to Fi tfﬂre MCOM?mP%'PQ'@hSﬁgWE‘Q\iB@PP@mQ dtkinirnrerdgtadugh the front end of the
devi ce; Figure i me% hgy e 1 after
activati on, andqﬁ%d(:ré?ﬁsgéur/\lgg\%g"a\rﬁg 2t %g\ce ?zc?nlcfﬁogg%t Iﬁ:e%h:i nto the
skin but beEsRecHNesglative t9ghe 8aviesices; Figure 27 is a cut away view showi ng

the device of Figgyiead i liew sﬁﬁ.tar\f@mapaﬁ F.aurré 268 sﬂb\%ﬂgﬁﬁé &Qn;sa‘nehfsqu' dis

conpl ete, but before retraction of the needle; Figure cut away view
showi ng t hef thaiTend a&frenrti'mﬁsgnm'e&rtpanea?@mheau on,

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; v

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 40b 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.



and once the needl e has been retracted once nore follow ng di spensing of
liquid; and Figure 29 is a cut away view of the device after the end cap
has been wepbmomaobol | owi ng conpl eti on of di spensi ng; Fi @UT&E010/06ES C ut
away view of a device in accordance with a second enbodi ment of the present
invention, but omtting the end cap and needl e sheath for ease of _
reference; Figure 30a is a view of the ,pw de sl eeve used in accordance with
t he second enbodi nent of the |nvent|on Figure 3 1 is an expl oded

per spective VI ewillustrating the mechani sm of the device of Fi gure 30 in
nore detail, ,Qé’rgﬁ ence,;
Fi gure 3la | S aﬁo‘ ﬁvﬁ%&gg&{ﬁg*\}v{bﬁ g&g'gh?%ﬂg'ge %é}s?g%érd)\lmrtﬁg% e& @fu?vm th the

second enbddior@@ntFigiiedishgws Re agisertiadnjetien deviemineacdertdante wmn gm e 32is a
view si m | afndQirchditlor 8k i E\{egﬂérg gigari'e PéHOVJSquBG\;Iéﬁoéﬁeq {JY.'a? rSIQIt erspective

relative to the device; Vi ew Sim |gure 32,
but showi n@'lsthéP@QKrﬁ?@ﬂ@ﬂUSp@kagh\g amd)mnoraslmtblaylmstenm mﬂactnm one anot her

Figures34 is a viyg 3&'03‘1'?1%% é@a&%to@%ﬁitﬂé‘ 'ﬁmt%%n?l&de il &ﬁ:e iff &r assenbl y

conmponents assenbl ed together es t e s eeve portion of
the syri ngé’lgmeléawgiﬁlé'@fd &ng tQ\N@rdérﬁfﬁﬁnldﬂﬂfend ;ldé OFtthdeegﬁnangnnt Mt/g:hm mta)tydal so
be used in th it Aey escri be
above; Fi gl?%glﬁgéq i i S}tlgrnaéthgs& he en%ﬁear w& ROJSA{S%T?,et% {n Iétsyrl nge in

t he sl eeve n@ﬁdlmedwmerﬂyémouww; traﬁerm@pemwnmdtbm ufergmemdsamem gure 37

|1 ust rat el Aelme bhi BFinBlde0RE! THS éhriolich ELFIEPO dFibRba B i gudf @ 3O:

Figure 38 illustrates syringe advanci ng par e enbodi nent
of Fi Hure 3Jgringppaiptionay the femdes tetheld thadropt enstiagainst thﬁlskgl p'EhEtrearn t he

enmbodi ment pgfsifg §4 Ero@nged ﬁﬁtﬁ ‘énrtgétllé1 Ogdck lcU%rrnB V\ﬁ’?d rtn?gln%ﬁ.@brs HBdagd  the

pl unger relative t e plunger driving plunger “driving part
engages t hethsr §H@%ﬁe fp@@gtwf\;s é(-‘n@é"ltadﬁ grmlrtg Qi tl@ﬁ deviaeg paicderiypif therdeviskunger

showing tne | Wdéé‘fd?’%b?untﬁ WoseRAH iRPairdl hBRuPLURERY. Fhe ¥hagapaid | nteracts

wi th the plunger rear
shaped to facilitate ease of gripping to enable a user to pull it away from the main

15 : rear section 2 of the outer housing prior to use even if they have difficulties in
gripping objects.

The rear outer housing 3 includes a viewing window 5 through which the
user may observe the position of the plunger before and after actuation of the
device. In the view of Figure 1, the plunger may be seen 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 to 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 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 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.



and Figure 40b illustrates the position of the plunger relative to the

pl unger driving part after the plunger driving part has noved out of axial
engagenenvowntionstive pl unger rear flange, show ng the waycirrGcBiotoi7ke
opening in the plunger driving part interacts with the plunger rear

flange. A first enbodi nent of the invention will be described with respect
to Figures 1 to 29. Figure 1 shows an %tomatic injection device in
accordance with one enbodi nent of the Fhvention. Figure 1 shows the device
after renoval fromany blister pack secondary packagi ng, and prior to use
to adm nister a 1 he

ri ght-hand si dewdé%rﬁcéahg\knge&?en#ﬁ%ﬁg ]l:.fgﬁ‘éra% ‘K’ﬂ? %}Q}tﬁe‘? %ﬁ\?\/@rags t he

| ef t - hand stheleeasthousieg devayawt bﬁmvgdu frethg axi@hdiredgon (mtweltmthlelil@ets an end cap
2.and 2 1 eafoulidl I thdian R 4 hAGE 7 rich Lﬁrgxfenvgr%ﬂlxagugsag@i.o phe
needl e end aftthe ¢rvictehsfere themmd ¢apad lsagmevedqoum ng 3 is gripped by the user
duringg oper at i Onﬂ%freg{}f'arp(a\f \;I(.% MﬁISFQS rhé Qﬁlsﬁr}grﬁﬂ&h&ﬁ:ﬁa}; he skin. The
rear housing 3 is e sur ace covering, and may

i ncl udes r msrymgdwbammectm ¢)@dﬁe°ﬁ®ra¢§tlat@d1m yse, inglidingttae steps ofppi ng of t he
devi ce, par ose with

i npaired naér(livgw I(?;gexméedre hﬂw& he‘Hé&ﬁd%é@k%ﬁ?ﬂ%?ﬂm%% (Fjotj@gfs gﬁcrfg:él %Qte ease of
gri ppi ng t clisreaning azdoge et liquis fsam ithe bartaheandiretsasting éhanegeadlle: ear section 2 of
t he outer housi V. ' [ ri pping
obj ects. The rezr;l?1 e(%{[acg{an @ullglaﬁd& éa?rrll\}c? Suptnggxg%:@wghéé 'le%ééééﬂl%gtsthﬁrgugh whi ch
the ut@r m@/df@/@smhwrﬂﬁ@"pmdttp@ﬁ'eGﬂVGt'm@aT[ﬁl"m"@émVGb‘efOQrteﬂwrﬂilrmfet ef actuation
of the devi ﬁ§s¥rlr§ntv'ibea Blhﬁ%%r% ﬁvgw*hsn?o Héﬁt&f'tHé‘QﬁY]e %Xdéﬁ %ﬁ@” In its

retracted posi prio e of eV| ce to t he wi ndow.
The user caiungshper & stasidedbyan cmﬁﬁfgameexyhmﬂ@whﬁmseﬁ thWeerplh&rdglee to check

that the |i thérH@aBg?nebt%éF&lt sushge fully dispensed. To this end, the

vi ewi ng wi ndow ext en over t entl re expected |l ength of travel of the
pl unger in di spegiqegpanenis pftb@§@w§e will krigdescriberhintrherelsigtailstartirgiwithre 2 is a

rtigal c FeEdbvidar evi ce of
Frour 21 i At dr e jcol @ boipna S| I ohPassBe e shdkn 801 U2 Pon
state.as Sl!@?jpld@éﬁ"t'@':lgh@s@st@rﬂ and after renoval fromany secondary
packaging. AS s fowhaf Rightd 4 tﬁ@%ﬁﬁlﬁ& 7ia skag»usﬁ]&e-fmg@sﬂﬁgé REyihg] udes a

syringe 7 disposed with syrin ousli ng I's desScr in nore
detail bel darebalt aeﬂeleﬂ@n?@ W&P'H@pelﬁ5ml@?ﬁ%986§l&t¢fe24ﬂeﬂw syripge bae syri nge

7 when the p£nchtSRBuIder' 2. 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 needle is covered by a needle 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 attached to one another to 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 needle shield 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 common
devices is for dispensing a 1 ml dose of liquid. The embodiment shown is designed
to 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



renoved. The front housing 11 is the part of the device which is placed

agai nst the skin in use. During an injection cycle, the needle extends from
t he retragpediogpssioki on rel ative to the end of the front phows200/0bdo78s shown
in Figure 2 to an extended position to be inserted in the skin, before
returning to a retracted position once nore after delivery of the

| i quid. The end cap 2 and outer housing_3 cooperate with one another such
that the rear housing 3 may not be moved in the axial direction relative to
the front housing 11 while the end cap 2 is in place. This nmay prevent

premat ur e | lon. of .t he i bef . ' e d. The
ear part ofous 8 hOrdr e dRe E6uRE Aodncalin BiHe TERUSe) PalFTINEL: ¢ ying
out an i nj eytingmprepatken ories taglidw thealgvice oparate in cohjudictiog withehst eps of ;

advanci ng. e f e | r ' t.he. f yringe
for di spgnsdl?ﬁpgd?:g' gt)hglg’ @% shu%ﬁéﬁ?&&#?ﬁeﬁ%ﬁ%%q 'ngr@#g?sreé%%(ar{ﬁqa?ﬁi needl e.
The mechanisstypicalcitandlerd prepa¢kwehisip camgjmpl betinsemed amto ¢he dévesteanablet s ;Jﬁon a
drive i e | v r ' Y r o] e
ot ve &1 RSl BB e REPaSS R ot BT e Rl bEEE A,
cyl i nder 13hemyfingeuiibes. theiplungeris gay, ifelgsioyd, e rerovead ayud replacgd byyaer 19
component s iereh Be o et g ¥ihn 27 oRBShe I sinePULRE SOEE 10070 (Rt ne
front port ivithouf needimgde seelereapprovalmitemaodiiedaireipaek.f Thafirshembodingniar e shown
in nmore detaid. i | ; I e jnge 7 is a
st andard prozl-uie! 'h%@gbgyéﬁrﬁt r%(gj\}'i]eﬁaegg%gﬁﬁ@d@% Elgg#éerearﬁ’%agg'ﬁwgn%rg pl unger
ﬁS vvh1|(b2 im_tagk inludingitise planger. asTmewsyn Figgee haay Pe psemm:e;mmn tunerdegnze nge

arre - har r :
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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 illustrates 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 to 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 deviée with the end cap in place over the front housing, showing how the front
housing 11, end cap 2, and needle guard 29 cooperate with one another.

As may be seen more clearly with respect to 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



tip cap and rigid needle shield which is one of the nost comonly used
syringe types. The standard syringe package of the type shown in Figure 3
may be prwduesmsims di spensing different quantities of fwiabo@mwodk t he
most conmon devices is for dispensing a 1 nl dose of Iiquid. The enbodi ment
shown i s designed to cooperate with a standard syringe of the type shown in
Figure 3, or any other.type of standarg syringe to avoid the need to obtain
further regul atory approval aswoul d be ?equi red if the device required

nodi fication of the regulated parts of the syringe prep;ck in ordﬁr to
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t he syringe housing to the front housing , I's a
per spect i vE@xia reagvhich quh@@?ma‘t%&aglweglmyearrﬂame@ﬁtnewlmmlnhou3| ng 11 is

coupl ed t 0 dohgortighdl @%ngs&ﬁ@wgn gcédi‘déﬁéé‘%wtﬂ%@blleseﬁqﬁ&%'tlé‘n ftﬁ@éy@es of the
front_housing are shown in nore detail in Figure 10, which includes a
vertidd sdecespxerted through the plunger to depress it in use are applied to 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
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 9 is defines two longitudinal sections 30,32, defining
respectively a right half 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 example, in Figure 9. The housing sections 30, 32 of similar construction resuiting



t hrough the front end of the device, show ng the front housing, syringe and
syringe housing, while Figure 11 is a vertical cross sectional view through
t he frontwendiox4iohe device with the end cap in place owemr/dsre10iaaerTs

housi ng, showi ng how the front housing 11, end cap 2, and  needle guard 29
cooperate with one another. As may be seen nore clearly with respect to
Figures 4 and 5, at the front end, the %y“ nge housi ng 9 engages the front
shoul der 22 of the syringe, while the end 10 hooks over the rear
flange 27 of the barrel 2 1. At the front end, thesyringe housing 9 can
slide into i Ia%ef\/fCQWhléqug§ &e&%a%oﬁ%@rldrﬁﬁgdlh X! %hqgttﬁ%tnté}ﬁ;r%’l” The
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appl yi ng axial forces which push alnst a ass rear tlange of the
syringe as shﬁwedheéﬁwmmayateraﬁg fiefraed irwagetmq aethingeakly pr esent
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passing through the rear flange. In enbodi nents of nvent1 on, the

syri nge hoJﬁ'ﬁﬂ‘a@'eéﬁE%@%%'of‘%@ kg mpHiged tpgether apa flﬂgl@cm%ﬁﬁ ingntinectiosar fI ange
27, and i mpRidihgRehbigge barrel . This enables the syringe housing 9 to

di Stl’l bute forces transmtted through the plunger in use nore uniformy
over the body ofAStshewsyn Figyee 6 witd ’?S@G%@ﬁ‘@ﬁ% hpysjrg hajf 33, hewsingkper i enced

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
locating the front end of the syringe barrel 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 directly 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 housinig 9 clamps around the

syringe barrel 21, the syringe barrel is placed under compression rather than



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 enabl es axi al
forces towbeotwmmgi tted to the body of the syringe viararmai010d00678
bypasses the fragile rear flange 27 of the syringe. The syringe housing 9
I's defines two | ongitudinal sections 30,32, defining respectively a right
half and a left half of the housi ng an? |ch are joined together al ong

t heir opposed | ongitudi nal edges. The sections may be seen, for
exanple, in Figure 9. The housing sections 30, 32 of simlar construction
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housi ng includes resilient gripping means. I s may be seen In Figure -6,
whi ch showSYietieaTangemenyr i ppi ng means associated with the left hal f of

the housing 32. fﬁ@‘i‘ngh%ﬁh@&hbtﬁh@ﬁ%@@§lséﬁﬁlddb@'atslcﬁ%wrlgﬂ%o @ﬂa&s'vmthtéﬂe form

of resilient rubber "Orin front end si ng,
resilient rybeidhe overlying dS'éZeét""’tdﬁéW@érdeéﬁéPer'nm%eH@taé pelgw. The S@ r| ngs

directly comtegdnds Mdm B fed? @AY oPfhel¥Rsing in the region of the viewing window 37.
20 The left hand syringe housing 32 includes a corresponding siot 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 slots 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



barrel, and grip around the circunference of the syringe barrel. As may be
seen in Figure 5 a small air gap 28 is provided between the rear end of

t he rear wbangms2ieand the rear end 10 of the syringe heasigrpoi0iioer’gap 28
isolates the rear flange fromforces in the plunger in use. A further
circunferentially extending resilient rubber ring (not shown) may be

di sposed between the front end of the_ﬁfgr flange 27 and the syringe
housing to protect the flange in use. will be appreciated that as the
syringe housing 9 clanps around the syringe barrel 2 1, the syringe barrel
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20 the needle is retracted to a degree required to meet safety regulations with respect
to needle 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 to advance the needle from the retracted position to a
desired insertion positioh for a particular syringe and/or liquid type. In some
25 embodiments, the retracted distance of the needle d is 3 mm.

As the syringe housing 9 is moved forward to advance the needle 23
relative to the front housing 11, the needle 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, although

30 the degree to which the needle is extended is also controlled by the mechanism of
the 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, and therefore to project 6 mm from the front end of the front housing 11. In

these arrangements a total distance of travel of the needie may be chosen to be 9



The way in which the front housing 11 is coupled to the syringe housing 9
w Il now be described with respect to Figures 8-10. As shown in Figure 8,
return spworngse/@B@oare | ocated in the guide slots 39 in eatlcBentioorsof the
housi ng. The springs 50 are nounted in the slots 39 with their rear ends
abutting the rear ends of the respective slots 39. The front ends of the
springs are nounted against the rear e of the front housing 11. As seen
in Figure 9, the front housing 11 inclUtles a rear claw 47 which is biased
radially inwardly. The claw 47 cooperates with the retaining slot 4 1 in

t he right- d i SYAF ] ' ' ' 9 to
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9 and f r ontanddbstotaj distance o travel af thaneadigemayrie 1Zmpr.ovi ded on the ot her side
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t he syringe hou?:h%g ﬁ“{')]!a&h?r%%gﬁj g%%\g(goﬁ%?ﬁgs‘r"@?@ac é‘ghg%ss'ﬁ]}%%“dzs shown in
Figure 9, dmeinegdleguard@8df thesiytingsisidesetbedhin troge detait witmctefereneehte cl aw
engages thq;i%ﬁgmend of the retaining slot 4 1 with correspondi ng

conpr essi on the springs 50. The return springs 50 bias the syringe

housi ng 9 t owar ddetend cap2reeotpssepasoutenshrowd 48 whishfits lodselyf oventhehousi ng, as

shown in. Fi . : ec”[ﬁﬂ:[ f otk L i | gtive to
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i mmobi i se i : i ' efr ves as a
unit with %Hépds%r'iﬁ%eﬁﬁéhggsﬁ@ﬁﬁgﬁfg%yzég%gg eanrn gﬁggltoggésn@\%éﬁ%%? bet ween

t he ftbnt Adheugignetistown i tbe Figuigs, the ionertsarface bithe heter ehrguh4dhas die sl ot 4 1

and the fon r; IR v i ngs 50, and may be chosen
to provi delmﬁggamsr'g@qﬁ_evefmg%t 0@\%@%@&1‘#@%?@% gi ven application. As shown
in Figure 10, wiéea inres pegtion 4§ somptisasrgan glaws 51 whichegripdehind ageasi éndon

relative ta@ot i : LS ; di st ance
d fromt he%grég%giﬁ%ﬁtg é‘%ﬁ%@%gﬁéﬂﬁgﬂﬁﬁﬁe&nﬁ%& %%EEI!@%& f'tc&#o@gn as
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security agal nst accidental stabbing e end o need ore or
after use @ndflpgblgdivicep 33(of thel nesdiecatiastaneyjoined taatre anether dbeyomay behe f orce

EdertFon, BB ATER, LBSRa AU U, 8 B el e 1 ol
enmbodi ment #s reaidn thia masnesdt Brssheendeunst thatibe devige & ldss subBchinfailure,
- 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 assembled 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 to 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, 9 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 19 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



As the syringe housing 9 is noved forward to advance the needle 23 rel ative
to the front housing 11, the needle 23 will protrude fromthe forward end
of the frwototwssiong 11. The front housing 11 and syri ngeThiBsiogostoul d
cooperate to permt the needle to be advanced by the maxi num anount

antici pated, although the degree to which the needle is extended is al so
controlled by the mechani sm of the dev$%e descrlbed bel ow. For exanple in
order to deliver a subcutaneous inject is typically necessary for
the needle to extend 6 mMminto the body of a user, and therefore to project
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rigid needlrﬁglnﬁéj :aﬁé’g P g gb tie\glx'+ h]ogé ;é?lair qu%ﬁé}ﬁhgﬁg%gggpg{%bﬁ%d are
joined to cmletneeri@ttlhesynngné@umg9weum;|theeldg$) 2 rajateinte ke axially exfendings a
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it has been foun vice i's | ess subject {01 ure, particul arly
i f the devisygngeshayistngdbaridothe slgvecylinger 1vef ore use. In use when assenbl i ng

the oygrall deV'Iﬁﬁll b%%ﬁpr%@%‘tﬁﬁﬁﬁe%n%ﬂ@h&?&' dr‘ﬂfes&ﬁr'\&gngp‘ghﬂer espect to

Figures 3 to 11 may be asse ront "asse prior to
at t achment cylindenis Sryemetaealeqhtslayorwg inalexis, BeWilviheTsyengs hoysig. netywsf i r st be
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Figure 4, and e front usi ng as descri bed
with res pe@b’""th" W%Gm\@sc)ﬁnd%' wilhingige dentiedl pigts, and,timthesage of the drive

cylinder, lugs.
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 to guide relative movement of the gwde cylinder 19 and drive cylinder
25 16 as descrlbed in more detail below.

The guide cyllnder 19 fits over the drive cylinder 15 and is mounted at its
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
ilustrated embodiment, this is achieved by clipping the front end of the guide

30 cylinder 19 ento 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 to the left as



cap 2 may be |l ocated over the front of the front housing 11 to obtain the

arrangenent shown in Figure 11. The rear part of the device wll now be
descri bedvoRoguwseme12 to 14 illustrate the way in whi chpthrggRomponest s of
the rear assenbly are conbined with one another in nore detail. Figure 12

illustrates the rear part of the assenbly shown in Figure 2. The front
housing 11, rear outer housing 3, endv\g@p 2 and syringe 7 are omtted for
clarity. Figure 13 is an expl oded view'show ng the attachnment of the front
housing 11 to the guide cylinder 19 and drive cylinder 15, omtting the
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spring 13 and”e e seen in
Figures 12 to 14Thetq¢enemm@fth,elgummyhrmmetwmmmoumrngthende‘wwa.snd of the

syringe hoysingnS JB&%@.&%B%W e‘m &n r'cef&‘ ol BdSEed> are
et g e, 3 e

retai ned toget of a pair I 0j &ELi ng | ugs
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bel ow, when the drive cylin r ot at rnge "housing 9 in
use, 1he | uge & of dheagtédﬁ %t'lod@lh‘é? taxétainitpe QMWdltmﬂgcmmaﬁedEpoelllom he syringe

housi ng 9 tQ. pRr Fﬂ\é saﬁfsdd'eﬁln@)férﬁ;}) BIElNa Etfééﬁgﬁotnlg?? ﬁé( Eifs&%%{eHOUS' ng 9

and the drive cyll n appreC| at e construction of
the drive d®glawader and guide cylinder is symetric about a | ongitudinal
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in the sections shown, each side o uide ¢ _ _ rive cylinder
will i ncl udieseribedtin mere detal with WeCtltm thlueeSC&f@ Zi’f Figiee dbiiletratgs theder , | ugs.

As shogn i 'E;uﬁe fifet 45 it F!%ré%ﬁgl %F%Lré r@tsdi ?¥édtlgq?f{ %tﬂgso i ncl udes

an outwardly pr jectln e’re proj ecting | ug
52. A corr @Q{E\Qﬁdwﬂj 1. d@gurg WdUﬁHa’@ﬁ tmm@uo@m@ypﬂé fltieamrrthe;amd dfithe of the
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19 and dri \y;@opgrpieﬁg\@th the lugs 52 o the drive cylinder 15. Figures 18 and 19 illustrate the
way in which the plunger cup 17 and drive cylinder 15 cooperate with one another.
20 Figures 20 and 21 illustrate the connection between the front housing 11 and the
guide cylinder 19, and the way in which the guide cylinder 19 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 only
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 19, and engages the
end of the plunger. The plunger cup 17 comprises a pair of outwardly projecting
30 lugs 70 on each diametrical 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 slot 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.



15 as described in nore detail below The guide cylinder 19 fits over the
drive cylinder 15 and is nounted at its front end to the front housing 11
i n a maneo wetisisodoes not permt relative novenent bet weEGHE2hB/M@On7de
cylinder 19 and the front housing 11. In the illustrated enbodi ment, this
I s achieved by clipping the front end of the guide cylinder 19 onto the
front housing 11 using opposite pairs_gL resilient legs 59 which clip into
respective circunferential gaps in an nular collar 6 1 around the front
housing 11. The legs 59 may be seen in Figure 12 and the assenbl ed
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i ncl udes anypicrsRaMRf7$bihe plunger cup 17 has moved rearwardly through the leg 62 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 retains 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



60 towards its rear end. The slot 60 includes a first portion 58 which
extends only in the circunferential direction, and a rearwardly extendi ng
back | eg w®,20whisedwcext ends only in the axial direction. pEmaB208000b@@g 62

i ncl udes a hook 65 for purposes to be described bel ow. The plunger cup 17
is located within the drive cylinder 19, and engages the end of the

pl unger. The plunger cup 17 conprises 8 pair of outwardly projecting |ugs
70 on each dianetrical side, one of whP&h rides in the L-shaped slot 60 of
the drive cylinder 15. A corresponding L-shaped slot 60 is present on the
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cylinder 15 when QBV|ng
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 lug 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 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

35 cup will be described with reference to movement of the lug 70 in the second slot



fromits initial position to reach the linear portion 62 of the slot. It

w Il be appreciated that when the lug 70 of the plunger cup 17 enters the
rear | eg w0 20foasi®cdri ve cylinder slot 60, the plunger ®Up/GB20T0RPOIOTOVE
linearly relative to the drive cylinder 15 in the rearward direction.
However, once it has passed over the resilient hook 65, it nmay no |onger
nove forward in the linear direction rglative to 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 drive cylinder 15. As shown
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20 It W|II be seen that in use, when the spring force is released, the spring 13

nove

will 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 slot 60, 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 will drive the syringe housing and hence the syringe
and needle forwards to extend the needle relative to the front housing for insertion

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 rotated to enable it to move axially relative to the syringe

35 housing 9, it may travel further forward in the axial direction relative to the barrel of



17 A. Once the lug 54 of the drive cylinder 15 reaches the linear portion
82 of the slot, the drive cylinder 15 has rotated such that the inner |ugs
52 are i nwal2ogwmsesve wi th t he guide slot 45 of the syringeThiBeiongo@s Thus,
at this point, the drive cylinder nay start to nove 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. Inths further part of the novenent of
the drive cylinder 15 relative to the syringe housing 9, the drive cylinder
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of the dri ' ial Ly [ [ f ring 13 in use,

t he pl unge\rfoerg%bq{%gﬁés th:egc{rigég@|n9¥g§§%%gg&e{i&§tr€rﬁstéﬁng% t@éh%@lﬁpiegm 15 by the
engagbdhent dependirg bpayp Wietherthe pllwegesicop 1805 cauptedipithe drivecalirted 16 d.ec ot ate i n
t he opposi t i | i r |k gagenent of
{1 OPPOS! UefAENRs'R Tl By L AR o4 FibiSo oL b 1y Beggaoren

pl unger cuphgther i i decaupled dlesfione and ablectodndvedinegilyi netidive tteretavint thet he | ug 70

hel | el portRuaaHon 5 el Hetie b aing i kieifBatibrln 4 G 8bt . o' ve
cylinder 15 is Rootiongeritisaeatssay, tolastivats therdayiced toveleasd theapling rel ative to
the oiot | S5 CEnEtd tevieet otahol syl md bl ol Bfich 1 reBPAOUSRR. O ) e
hel i cal poBtandrihe@Bomithousing $1 casuBtsin antigationirdthe devivel Hy releasing the spoing ot at e
Fotate. ant (IEERL WP GGTRS hiovkis BURFR! InE W e 220 11 1 g
70 may t heRrenastivaiedstaterasideseribed abhee,|the besksiibratithmreagend ofithe resilient
et act anonasnact mpil i sirfi SRR, Gl iitder3s fpbi Budr ey, v RO
dri veelcyl i adseuntingras anartuee atdhe tear énd okthe guidedylindes 19.| Theegh 6h@reseen t hat
in use, WhepLhR R o0y CRINeR theteaRBRE 69 bitfie $84r Hdsitd is moved in the

direction of the arrow in Figure 22 relative to the guide cyiinder 19, the end 69

engages the 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 and 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 19.



Wi ll urge the drive cylinder 15 axially in the forward direction towards
the front housing 11. While the plunger cup 17 rides in the

ci r cunf erwot2oaldsysoext endi ng portion of the slot 60, it wclicheiwm@sabl y
coupled to the drive cylinder 15, and will nove axially therewith to
transmt the driving force to the plunger 25. As the inwardly directed |ugs
52 of the drive cylinder 15 engage the %ear 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 novenent of the drive cylinder

15 under the acty e9§ ih8fatedt eo%‘%fde“lgofﬁdf‘éll'beﬂarré é&wh{?&‘mﬁr%é fige housing

and hence the syr nge and nee forwar to exten e nee e relative to
the front HKépspeyinfadispasabletsespndany packapiod P0. The secandgerpackaging Bhis | ugs 52
with the e f [ g ation of
t he devi ceq?'fsh%sfﬂmgfémwlgé}g)%cp%m@%'%ﬂ?@%@r ﬁhreé%\s"?né? t %ndd I‘TS'achl)rﬁtf? ﬁ%ﬁ{jl’l ve

cyl i nder 1%odpo1 Kealpd bngeend igh 97 whish sty befremevéd,feorn thecmaini hegy Bido pl unger
cup t05advensﬁrérh@va%gtlﬂg%weslremmepE&a&a;ﬁad@ 1% blisf 8ok BetingElave cyl i nder
15 has rotated to ena nove axi atlve e syringe housing
9, it may tdetentP? plits teer emdbwigh @xtends malb/xmtalthejawwe? @trtheeeme ofdhe o t he
barrel oft | r S

coupl ed topt gg{?rtlﬁggu%gﬁ Q(]%§Y6ér{%§ y%ggghsﬁgrr?s]-t&ﬁ I%ﬁmﬁl&épgr% %g forced
into the béner@uvethllrmeéﬂénJQe|0ut9Jpackaumgﬁwagremmqmatawalthe éetepf] unger cup
17 has rot I t ecessary
for the Iugb(;;\gthtt@lJ ﬁ%lg}éémglﬁ of P‘?ndeéglrcg% ﬁvgﬁt‘:{% ﬂrﬁ}g erCUE)%é\g)? age(ﬁ

cor r e¥pondiprinatuiebahefergrthe dﬁwws(wmpm feem the ragkagiog byJrexendag thenabl i ng t he
pl unger cupyylafy hidvERIR! &f'tnéeggmrr@d@#ea\f@ré@s&% gtmnéeu 3thbg>% t her eby
decoupling therefrom drive tiner l'un er cup 17
cooper at e gisotpintags@® W@tx ofrtbe pa% rltkeughstariity igiaireasy yovidasdyy the

sel ectivel )éoﬁ\FéHﬂér’iHl%SﬂeTsﬁleFdhﬁtm w&géshmm%&gaupon whet her the pl unger
cup 17 is coupled he drive ¢ , when its lugs 70 ride in
the circunfer enﬁpﬁrﬁtsﬁ’”@ﬁ"@rfdﬁrﬂj“t;%‘ﬂ‘@’ﬁﬁfﬁ@ ipentiorewdl Ingw tEodessribechwitther it is
decoupy ed thgieftbFBuréd'ds fjde to nove linearly relative thereto in the
axial direction, by virtue of the lug 70 riding in the |linear portion 62 of
the slot 60. PriFéstthe ugeigemoyes e dexise shown inFigures vafremithe serandae 1 t o

rel ease thegjiger defl bfyApbg offtRe @ﬁd’b&ﬁ 9bBndrERGERTthe Welick idm tﬁ?' ative axial
novenent of the rear_housing 3 and the front _housing 11 results in

act i vat i on ceptainge9@elhe eespling dpdesisras shawn épFigwgsficande?. Tiheedareg 1 n whi ch

this is achijexsfhot be SEO¥RA 'thIIttﬁ@ué’ér%‘an\flesFthQHﬁ@c@pzz ab 'fhé r%ﬁr hgr act i vat ed

state, as descri bed above, the hooks he rear end the resilient
| egs €4 wheHsIng 3 Maytnes be mavag fqrga{doamq{lg r@?i“@é%’iﬁ fFQﬂ!é'PUSBQ hdbé&k over a rim
68 disengage the hooks 66 retaining the resilient force of the spring 13. The user next

removes the end cap 2, which pulls with it the attached needle guard 29, including
the rigid needle shield 31 and inner tip cap 33. This results 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 | =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 axial
direction while gripping the rear part of the outer housing 3. This causes the outer
housing 3 to move in an axial direction relative to 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 hooks 66 at the rear end of the resilient legs 64



surroundi ng an aperture at the rear end of the guide cylinder 19. The |egs
64 are biased radially outwardly. Wen the rear end 69 of the rear housing
i s nmoved wo 20twsadosect i on of the arrow in Figure 22 rel etnas2on/dobesgui de
cylinder 19, the end 69 engages the ranped cam surfaces at the top of the
hooks 66, urging the legs 64 radially inwardly. This enabl es the hooks 66
to unhook fromthe rim®68 and pass thr@ggh t he opening at the end of the
gui de 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

axiall'y fory 'rﬁrl\@’thte frﬁ%g)élh@% fﬁ ng@‘d@@r tRETi ngaatrtgg}a?@ﬂb 6t AL gLfag -1 ncl i ned

surface at the top o be sel ecte S approprlatetos et
t he force vivtimdeniOc T hetesilientiegobéare wfeed)moballymﬂlwgmgemtbstactmgag@ t he

nooks 00, & oufiREsh S ey MY EnhotiRE ol B 68 8 L0 peERGAATS T om the

ends of the guﬁgé cylin ena e spring n sone
exenpl ary e:moumgméﬁtesreatw ofitka @n@@cwlnd@r Q&qutdh@@plﬂhﬁlﬁis‘Dm oBthewsptingrove

axially in f%rng‘?éleééérg énhepuﬁme@]%ose{ 66 hh% rgggog&hmgs?fhmﬁgqugrag%%?el@hﬁet aper ed

| ugs 66 is around I n exe ment’s spri w |1 have
been rel eastifepinder Ophandetars to lyg|thﬁgdfmlwbndﬁ5mw@tds\ﬂﬁaﬂymféeend of the

gui de oyl i neafard BrddiBHiCHRRA oieigrees #ang by device 1 of Figure 1 before

activation when |s ose | sposabl e secondary packagi ng 90. The
secondary pac kag@fﬂf@ tQ@ drnse eWindeasd Stsdarts t@ﬁnfa/etfprv@f‘i& axiglykinder the agiipna

container fgg etcﬁ'l'ﬁ/eg% h&% b mlﬂé‘lﬁ/ c!é‘?\ﬁbﬂﬂ%\% %I@{Q@ﬁ\)’eﬁ%tﬂe §)ﬁ'ﬁ4 gq%opé’n n end tab

92 whi ch may e re fromt mal n t he
devi c f rorﬁstqq@sﬁlé@ﬂdagﬁﬁ@a%‘enﬂ'ﬁféhﬁmnﬁ bllgs Baovithdbs reps end otibeemings2 at its

rear end whisghing%t emgs, |?é‘dt@{o|dﬁvé%r9/atcf"tﬁe gﬁﬁ#e%d?ilygatgldltr{ég%fﬁ{ég{ggdlgf the rim

68 in the outer housing 3 to engage betwe 4 at the
rear of thde@hya/ e thg frppidousing 11 reeitherexpasschrpsitipnshown ér Bigwiee26c ooper at es

via the det/%nthe%ﬁv Oynhdénﬁo@q&wa &f@né%.i,eftcﬂﬁmeg%\ﬁ& Réudiry w%ﬂ%@ekﬁaép“ ng
force being rel ease r emat ur el eforet evice IS renbve omt he
packagi ng, %%edﬁév@ﬁt’”f?g@ ﬁoh@elfﬁW@fWﬁﬁéﬂ@fﬁ cynprepged. dgsthedriveequired to
rel eagse theyfifel Y nJ&esT&?@arraaa&mg Jné?for o ra@h{)éttﬂwagh%%@é 'rééuh%{ g the

pack, although sterility 1s alrea conventi onal needle

shiel d of telﬁ‘éagfim?fﬁg?ét@%@ﬁﬁ‘} W'ththgufﬂ(‘émgd poyiensiB4 ehthesloth0 nithe guiderbodi ment
of the inveniddan19i Wnieaye &}ﬁ/e%ﬁrﬁfe'r%%dveé *fbrﬁvsmugaﬂg':btafé%%h?tﬁeto 28.

First the uSer renoves the device shown in %r es romthe secondary

bl i ster pacd¥gsp3f Wdipgpindge H‘Fl‘“qdlf@”é?ﬁ’é 844 itheoslotg$9. thermbiiggrgcUmE-Wlvi ce from
the cont ai neftedf thd BspdsRe HirddtiBe wilR e Rigs F0 Ading MPWR dirfurhfeddHi@PpottiiRd 2. The

devi 0260 1 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 lugs 54 have been driven forwards sufficiently
25 to reach the linear portion 82 of the slot, 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 beyond 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 slots in the syringe housing may be used to
control the distance that the 'needle is driven forward to reach a desired dispensing
35 depth.



still cannot be actuated until the user renoves the end cap 2 as the rear
outer housing 3 may not be noved forward axially relative to the front
housi ng Motwoi0dissmegage t he hooks 66 retaining the resilpcenis2immmen7ef the
spring 13. The user next renobves the end cap 2, which pulls with it the
attached needl e guard 29, including the rigid needle shield 3 1 and inner
tip cap 33. This results in a device as,shown in Figure 24. Figure 25 is. a
cut away view of the device shown in gure 24 illustrating the position of
the needle retracted relative to the front end in nore detail. The user

then places the dj@nhe Fﬁpﬁ 59fof{Hé9drfvé§9ﬁnd'%P‘1'§hé‘\% B 8tst4'?:“1’n§§i n. At this

point the needle I's in the retracted position shown in Figure 25 relative
to the fromsyrirgechasingif the drive dytindsr 1§ maves exilyirem $hecpasdionsbews in t he needl e

Is retract ‘ﬁ’%]?é( 268 réiétﬁiegp% éyn@ée méiﬁégg‘_ahb}ﬁe%%%aﬁ&%f Wﬁﬂ@e fwftn PT ot ect

agai nst accidental needle stab i njuri e user then pushes”down agai nst
the front Heridivegylindariugstd rigingin tog linear petiond? ef the gpide sylindeeslotsar part of
the outer usi | b i ‘ ' axi al

di rectu;? on ?gl Zih?\q))lel?hpg t e1?@g2§§fﬁ%§9%§%%ww gﬁ?ﬂ%%‘&@??%ﬁgg 1own in -

Fi gure 22 dshergtothyamovesant ehitre dgsoto infke ¢tpuaerpntiad porgjorss ehokthedrivéie r anped

upper surf oﬁiﬁ i N | egs

62Pet aini n%ﬁh"%ﬁ %IP{%\EFed?cy iﬁ%@_‘r}ﬁ%ﬁqﬁg}g{{@gr_%&? 'tg%gfdreﬁr??gglu%t&t e rear end of

the gui de ©pbagriegnt pbtheTugs Figithe belical rytiorsAbeaf dha guideicliadersdloty 8bnwar dl y

under the «m'pmgei cl'P7 PhRreltBHIRG 1 Rithte o RE361sA0 &riv8 RQliGthel frpm L he Tim
through the o the rear end of t

68 and start to pass ght peni ng at re ] he guide
cyl i ntfer e6dhe parrel wndergbe Actionind theodrive qylindendS spavingdinearly is theepdalsed and pul | s
t he hooks f ; ; [ gul cyl i nder
19, and stgj?? &strbf‘ Jéﬁﬁ\?ev% t?%gﬁ:ﬁg? bf]ghglygi@%@g%hﬁg?’\agﬁ%@%ki%rfﬂgﬁ?lﬁﬂ?ﬂgfforward
direction the eyeie, ther plunger cug 0y derofpreaeis tosdepmasdhe plangrridpeanchdaupeler 15

starts to Ry8 b Qé%bg,%e@%@bbytwg%,et_ he action of the drive spring 13, it
Lall

initially cannot nove axially relative to the syringe housing as a result
of the engageneftispensingef liquidin thiggrarser eprtifuesientt therphenger 69p LB 78yr i nge
hous' 79 9. rdathitne bha BEthS clrufifetetal Siiisthel i bt BAG eWriyaRgiagnce L he
needl e relative to the front housing 11 towards the exposed position shown
in Figure 26shawnimiiodieid/e Tdya ¢avridesimiiietbe poinhalrwhicheingtdrive Cylhdentd f r ont
housi ng 11 2a860%fe frdit Rl BFthBIsIdtd185 Infthb sPrintRHolgRg §Parac}€5‘f‘1 r'idﬁl}bHéé} springs 50

;
are conpressed. As the drive cylinder 1§ moves forward axially it is forced
to rotate tiaveligthessxigdy prwargdun thegtiots Ke relatede thentyripge heesing,gsVWewi t h t he

i nclined pegxd é;mag 1B%oRfindedfo 8k&rt 8n 8Qal dHivingGoBioHenE Hlivdtindelds, i | € the
drive cylinder 15 noves forward axially and rotates wth 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 retracts 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. In this 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.



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

ci r cunf erwotoalospmst i ons 58 of the drive cylinder sl otspe@cmsindososugs 70
nove through the helical portions 86 of the slots 85 in the guide cylinder
19. During this part of the notion of the drive cylinder, there is no

rel ative novenent between the plunger and barrel. Thus, the plunger cup 17
is not effective in driving the plungerinto the barrel of the syringe.
Once drive cylinder 15 and its lugs 54 have been driven forwards
sufficiently to g Iﬁbén"fgurkd tﬂ@ﬁf\e Reyitd %g% Lgtadtkﬂ&elﬁlapé VtsE(fU% cﬁﬂé gerCyl i nder
has rotated such t I nner | ugs ngage the axi al ts on each
side of thearsgatuaiiga CM@JQSW“WQ takesratpynd i t&sesonde axi al novenent of t he
drive cylinder wmaueh 6a{6étn9%cﬂa9m§+ Eﬁle%asﬁ?ﬁsh@ﬂ'tﬁ’eenééﬂllé %jﬁ safety 4 1ts 1ugs
52 have rotated fromt e(£05|t|on shown 1 n Figure 2 position shown
i n Fi gure Zermapentlyiretrasded the usee cay penpieelessuspiage ﬁlevﬁﬂdlcaﬁaﬁfféfﬁlém’,:‘»ﬁbd its
ToSt eyt endgind et bVicd el is\hokf i g, 59 OR il iieoiAd i Figure
26 causing the neer l'e (t;o prosec0 : E the ront pgﬁcc!l o?ﬁ'ﬁ%ﬂ}ﬁg\@%t housi ng
by the di sFRastion Q%ﬁ?ﬁho"‘ﬁhée"éltﬁ% E‘Pﬁi@ftq?fé'ﬂe ewer bpusing ?cgﬂ'at'ﬁﬁléqthmﬁ@éb forward
axially W“'Hcﬁnsfn@tﬁtﬂa@%hhﬁbe%w@6mbé’n&ﬂtt@fhatt R@hé' Flidﬁ%tlvd?eé &y @bge‘:g housi ng

may be used to Control the distance that t needle 1's drive rd to

reach a dedfigwa 2d?§|9éﬁ%4“rﬂﬁtwfﬁ ’GHé'@QtW'ﬂQJ@QVQS*ZfOMaFﬂIﬁ@a’@}felto@%fmﬂtnder 15
have ent er gghking 19/i9tHe dbavdtidnishs. snhré meerhgmu@g%t dﬁg.cveetn%hander 15

noves axially fromthe position shown in Figure ative to the syringe
housi Hy 9 #Hi7@ hiesiegfittaddntgdhe @arrnest@r@vgwﬁbwg@exmnhh@wgabuVécaiyl i nder |ugs

54 riding I.nstémbérmvepmetfb@%sﬁgroeteﬁf@.ngfébge cylinder slots 80. The
pl unger cup 17 noves forward axi al the drive c%l i nder bei ng coupl ed

t hereto by noverRaferesndafer usegs "ﬁ)d?‘#PecH@léﬁemefCé?@h Paievfing vindew 58 of
the drive %’lh'tﬂ@@ﬂteﬁﬁéﬂs%g@to oBB@wéWr@me%eoéluﬁg{wheé HoREd &\wgrdw teS gui ded

by virtue of the engagenent of th he hel |ca portions 86 of
t he guide é&ﬁ"eh@e‘kl"qu'me@S%@e lignig tb‘?rﬁﬁger cup 17 therefore continues to

rotatgsas it acty ehfboglme\‘l% §H6€/np\tvh'é}9% dllfh bR &%Fers%d YR RJrcdsetiag bih on of

the drive c X|In er m)vmgllnear in e axial direction relative to
the syringd %Blh'ﬁg?fgd@%ﬁa%? IEEGRY &mqghgh%%@anmolth@mam Bodygftheof t he

cycle, the gang@he SyHihgd /bt iR YyBadihe ks fraﬁeé sgﬁaéé}?g {PldiRAgKe 25 and

cause liquid to be dispensed through_the need spensing of liquid in
thi s mannerSYERIR heusdw al?rﬁeiSF”qeﬁeabBV%n@@@ Sﬂlﬁ‘ﬁelhﬂggngédﬁéﬁﬂﬁa hio rBerg@ of t he

ci rcunfer emrf.fa:lmmarstrlbqw%n'a&hafe th@@or%éé)ir%&qttéd‘tottht? bgfrénvr%dgyhg féer as shown
in Figure 27. This coincides with the point at which the drive cylinder 15
stress to which it is exposed in use This has been found to significantly decrease
the likelihood of breakage 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 needle, 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
mechanism 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 to a
conventional device in which significant frictional forces may be generated as a
result of contact between radially extending projections and the moving parts of the
35 device and the walis of the housing. —



reaches the front end of the slots 45 in the syringe housing 9, and can no
| onger travel further axially forward in the slots 45 relative to the
syringe hwomgs06Wii |l e the spring 13 continues to exerCTaBaw/@bo7dri vi ng
force on the drive cylinder 15, the 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 fromthe driving éyllnder 15 by noving 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 pl unger
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firontad1ousing 13k o bl Al mﬂtmmwclg]uge%g ARG e oygduiglpt Shown)

i nside the end cap 2 belng I nto groove I'n the front
housi ng, bihe fegar ewar hmr@afu" Béteﬂﬁ in 6@ comelete dryiceo ridwasideggybindas 21926 i nst ead.
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in the outer housihg 3 to observe whether "t he as nov ofrward in
the barrel 288 of tie|spmei copligiyatiamesediig thecarlies embadiment, @mgsbipwefars shown, when
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irectly through thé rear nge to the main
20 the plunger driving part 230 and syringe advancmg 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 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 assembled together to provide the housing for a syringe having a plunger
of the configuration illustrated in Figure 37.
The syringe housing includes a sleeve portion 300 shown in Figure 35 and
30 an end plate 302 shown in Figure 36. This construction enables the syringe to 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 to 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

-——-35— —-defines-an-opening-304-of-a-corresponding-cross-sectional-shape-to-the-transverse - ——~-——



barrel of the syringe, but instead bypass the rear flange by passing

t hrough the syringe housing as descri bed above. The syringe housing acts
gener al | ywoeorowsesogni formy di stribute and share the forcessBwansm7sted to
the barrel, reducing the stress to which it is exposed in use. This has
been found to significantly decrease the |ikelihood of breakage or damage
to the syringe barrel in use, and ena@kfs conventional unnodified syringes
to be used to dispense liquids in situations where |arge forces need to be
applied to the plunger to force the liquid out of the barrel through the
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enbodi nent of ure Is simlar In opera lon"to I ment descri bed
wi t h 1%espedangeoffthg gyringe fropoaxial forees *Dli%ﬁlmlaﬁmréﬂaﬁﬂbﬂﬁ’ amve ierelgtiont® coupl i ng

ar r angenentne\sirfdt é@do%ﬁﬁén\(ewe éléé\ﬂ%ﬂrﬁén S0Pordhé ggh mgefrﬁug.ﬁ fiiuebg Pl unger,

and the constructjon of the syrin housi ng{h ct| ng on the
pl unger vi §oAPEspRledpateal gxtgaging g leaat anally énephie thefslaave teisnugdy coupl i ng

arrangenengn r@brﬁ@ﬂ;ﬂa'synrﬂjé BaW%I &% iRderfR iIRBRROAELRL eFhe dd #the?! unger

whi ch forns the second gart of drive coupling arrangenent between the

drivi ng nme&l§gvangugpupigisdefingg ﬁ%ﬁ'"eﬂh@hs ddpierehatyeanio %\éb'ﬁéhQﬁ?ﬁ cl anp
aroung t he F@Yé BOWR Nt throlidlfthe Yarea o?mésélé\é}/eceum%rubﬁ that ﬁﬁ%n@%‘{aq with an

end plate that retains the syringe within the housing reference to
Fi gure 30, 'Strﬁt?"l%*\ﬁe@éreb’f'”tpﬁée%%m fonbend feensedipns ﬁ@ ﬁsﬁﬁ@h@on i s shown.
Figure 30 @yetrert he rear outer housing and end cap which would be provided
In the sane manner as with the enbodi nent of Figure 1. The enbodi nent of
Figure 30 still ltiwikpe gerregatgdithat the $yringe poysing eftis alipinative 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 barrel through the rear flange when the
plunger is driven into 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 needle
guard that does not include a rigid needle 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 to 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 rear outer housing will extend in the conplete device. The guide
cylinder 219 is shown in Figure 30a. It may be seen that the guide cylinder
219 i ncl usexwalBi®me285, 280 of the sanme configuration uget/gsrotonmoszar| i er
enbodi ment, and shown for exanple in Figure 20, which cooperate with |ugs
314, 312 respectively disposed on the plunger driving part 230 and syringe
advancing part 220 in a simlar nmanner to the way in which the lugs of the
drive cylinder and plunger cup of the Ehvlier enbodinent interact with the
gui de cylinder 19. The device includes a front housing 2 11 connected to

t he gui de [ ; I ' . ey gpusi ng 209
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toget her, the en te 302 Iac manner, the
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enbodjgrent eQ%MdnﬁBQSﬁﬂfsrsrB%‘{h%fﬁs%ﬂd&gﬁeﬁ?e&%'3 eeﬁfeﬁfé\/ 5OHHFinlthd S around

the syringe barréel, i'nmobilising the syringe, I sol ates the rear flange
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329 t her ebetween to enabl e the
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 plunger to enable it to 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 to
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 transverse cross section. The end plate 302 acts as a



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

secti ons woeopssewbl ed together. It will be appreciat edpthaiB2bfvmosysi nge
housi ng of this alternative construction, conprising a sleeve portion and
end plate may be used in conjunction with the earlier enbodi ments of
Figures 1-29, rather than using a houshyg conprising first and second

| ongi tudi nal | y extending sections whicrfare clanp around the syringe
barrel, provided that an end plate with an appropriately shaped opening is

used to co ; | - : d : abl e the
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pr e- pack i ridngalitieg appisiptalghrtoithe Punges. tethe diwstratediedibediment, theeimd/atdly
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drive coupling afrh%fevrhgﬁmkh%éﬁm?gq ggfherﬁvg%'igafée%@bemsmm%é@ of

Figures 1-29. However, as nention ove. e plunger-1s’ not-on

of - t htd r egéPaPEURE bigPteseXitd3. of - a- syri nge-and a standard syringe may be
modified 1o add dids fOsNIOASE bbh BERIHEAD R o ABEHBLSRq BPROK! Ut e the
plunger with an alternative plunger w thout needifg to seek further

r egul at or y happing\the rearipar of thealediee iscassembiede Tdwtrodipepents of theirearmpart30

onwar ds, despid gy g%ﬁﬂﬂgdé&ri%@b?r&éﬁﬁ%ﬁﬁ rB 4599' 38 gﬁ% by has the

advantage that It does not intertere w 1e regul ated part of the syringe
pre-pack. The sylhergrr nesipditheydevye domprisssadiidng eprind 243 which previleont  housi ng
2 11 40 us r ) £l enbodi nent .
Rat he1r5]t haﬁh% ﬁ\gﬁ%ﬁ/%qg@gg?rrﬁ%é@@gtg%‘ﬁvmggg 'gﬁéjlﬂ 2’8!; ?ne% %'?%geeZbArt‘? ﬁ{ges bi asi ng

t he syri ng®afreLdlring theneediecadvapeing apd disperaing ipges asinttie edréerf r ont housi ng,
in the enmbedi Lgl ' i i n the
front hous;éﬁd%g%ertﬁﬁgb‘“@g%?ﬁz?,g Sﬁﬂr‘{géﬁgéd ?ﬁaeg?br(%%?eog?\%tpﬂe}?%ﬁ%%g@?housi ng
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spring Wi | lha@xiaemt e bafvdrdl§ alrsQsd |®Q@1@@vh¥c‘ﬁ9ﬁn§r!a§§¥%lo3295 inlthe Ylibk, Pe
appreci ated that such an arrangenent ‘may equal e used I n accordance
20 cylinder which overlies the plunger driving part in use. The slot 285 has a profile
similar to that of slot 85 in the embodiment of Figures 1-29, for example as
illustrated in Figure 20. Thus, when the plunger driving part 230 is driven axially
under the action of the driving spring 213, it will be forced to 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 plunger. 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 slot 318 and the plunger end 327 are illustrated in Figure
40a.
In use, the plunger driving part 230 is arranged to rotate as a result of the
35 interaction between the lugs 314 with the slot of the overlying guide cylinder as it is



with the first enbodi ment, and equally the arrangenent using a pair of

axi ally extendi ng springs shown in the first enbodi nent could alternatively
be used iwotzhaysemend enbodi nent, or any ot her suitabl epariGarganmenizsnmay be
used. The sl eeve 300 al so includes a view ng wi ndow 237 as in the earlier
enbodi ment. Axially extending slots 245 extend fromthe rear end of the
syri nge housi ng on each side and coopey te with lugs 310 extending fromthe
i nner surface of the syringe advancing:iart 230 of the drive coupling
arrangenment in a simlar nanner to the way in mhlch | ugs 54 of the drive
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304 and the sh pe o unger I n transverse cross sect end pl ate
302 at?s aseedlpigvansing angl dignemsing stﬂgaseThegwmeadMﬁiwg¢re/emaar9é’@r agai nst

twi sting a%dl&e%ﬁﬁﬁrr?z'd%é% L@%%}%% idRad) npﬁ% gr Iott bgo ﬁwytﬁ% Bgé'rlym fad S

i mportant in ve coupl i ng arrangenent
rel i es upogylinder.sihis plgthas @ﬁ@fétgurﬁélpmsmhrwgel@t &giin ghe eas Qitemmélmeml gnment in

order to "étgf%é%ﬁo@ﬁﬁpﬁgur)éz‘ﬁ”h the other part of the drive coupling
arr angenent ensure that the driving force is transmtted or not

transmitted appiitialydheirgntiend of theyiinggadvanging HEVG part;32Q engagee theodi nent ,
the 'mvardlra/arréheb?&wtyﬁna@ &sﬁ%@%tme't%ﬁ?mﬁw %%Qﬁ%@wﬂnﬁawwg 304

engage a slot 331 In e'_?er for axi y gw l'unger "as it
enters thetrBasmién drlwn@fﬁamex efhhYcthe shng 215rie ﬂ?ﬁ‘aP't—anﬁf anHEYWnge ce i s

assenbl ed gayaRMH %ﬁraéwaﬁ@m@ﬁﬁ@e Ea»au&.ﬁ &2§6wn@mnws M &nge has been

assenbl ed to the syringe housin fron pﬁoum ng, the re art of the
device is &eduEndHiocafvanerit wilhiim Hm@roﬁstaﬁgswt@i,engegqment 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 transmitted 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 travel 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 part 220
35 driving it forward axially. The syringe advancing part 220 bears against the rear



of the device will be described by reference to Figures 30-34, 38 and 39.
The rear part of the device conprises a driving spring 213 which provides

t he mai n woizviong4doer ce for propelling the syringe and decviggotomeo@sunger
into the barrel during the needle advancing and dispensing stages as in the
earlier enbodi ment of Figures 1-29. The drive spring 213 is nounted over
rear |l egs 264 of a plunger driving paré 230 of the drive coupling
arrangenent. The plunger driving part %0 i ncl udes outwardly directed | ugs
314 which engage a slot 285 in the guide cylinder which overlies the
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advancing drive Fart 0, Is located betvveen the plunger drive part 230 and

the syring@URsRY @ﬂf’?@% In use, the plunger driving part 230 transnits the

driving force aqségdnsinglcbtinues bhtilshd Hﬁﬁé‘@rdnpnﬁ{;tpart-ﬁb@ ha¥ Fota@e t@heanci ng
drive part 220 Is used to control the transition between the needle

advanci ng 2Ratien shawsindigue Agk telativgdo dipreRRNARIBMBIURAGET®27Tv & Hisrt 220

i ncl udes owoumbslltie Sibf B8 fothtitdallBAigned Wi t8NERIES the Plupbert. At he

over lﬁl ) "9 %Iunger driving part 230 may no longer transmit the driving force to the plunger, and
the plunger is free to retract relative to the plunger driving part 230. The syringe
housing 209, and hence the syringe and plunger 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 plunger drive part 230. The plunger 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

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 at a
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 inclination of the guide slot

35 etc. It will be appreciated that any suitable angle of rotation between the plunger |



cylinder. This slot has a configuration simlar to slot 80 in the earlier
enbodi nent e.g. as shown in Figure 21. Initially the front end of the
Syringe asoanmiosgodri ve part 220 engages the rear end ofctrhas2eyvionge
housi ng 209. Thus the plunger driving part 230 will initially transmt a
driving force exerted by the spring 213 to the plunger and syringe
advanci ng part 220, and the syringe adyancing part 220 will act on the
syringe housing to advance it with the plunger. As a result of engagenent
with the lugs 312 and the inclined slot 280 in the guide cylinder 219, the

syringe ad‘@iﬂﬁ?%ﬂ%b\éﬁdwbluﬁéé?ém'&?%y%%kaﬁémﬂeﬁlms{r%&te during an
initial part of its axial travel under the action of the drive force
transmi tt e@PRIFTEHyS PHE EXPTRGB: drive part 230. This enables the syringe

advanci ng dri ve |fiistbedR Godri that éhsodirRer’$ biBle pfdsBhiTAVerltiBl Bre3gdHit UMy
alignment wi_th axially extending slots in the syringe housing i.e.” slots

245. The syPHYE MigPaised ) digpense prevIsaPy iquidsnandmay kaasedionove axial |y

rel atise t @igpbRsesyibie\dscons Wphdidhas cdUlebeé HEHe\@4 Qsin jﬂﬂéb att Re Rt Ritrdfhp-
Qper ati on of the{a{pﬁerther enbodi nent of Fi g_ur es 30-4 w |l now be

descri bed. UPRACEEPIANE Hek A brepkage af eideying Jpisiisgadicdarigelfadtiveydsd, whi ch may
be achi evedisgsig'@ugs bre iBERESIAGlY AEEARARIRAY s AtaitePlIdda8 borhtibmspect of the
enbodi ment oﬁ Fi wres 1-29, the ‘,El ug(ggr dri vi ng part 230 is driven forwards
axi al |'y. TiRe'alivel lesgeforces aienegded foush ayiscays,dmg out af the syinge;thropgle
relative pasd hdedlis afll @WYiskivf brétkage 60Be syrihgklid ScdeRSihdly AlyhENaL gur face of the

pl ung drivin ar 30 surraounding the slot 318 bears agai nst the end of
t he pf ngetth%'ﬂgt,tgatrtm%ﬁﬂc‘?f"afym lafiy fengficiay iy the conterPipart 230 al so

engages agakeinbioldyRal @aigs @hethGire bBeorsitg btgiBbRINRNWHIBH aRdfelativadp driving it
forward axi alé}/. The s &J n%e agvanci n art 220 bears against the rearend
of the syr"i§ shS?J‘éﬁ“TﬁbX' iGultigs MoePmY 1§ 3t Reliziense thedy ¥sitgye i ncl udi ng t he
needl e f or vem@nacnaildbyicds) advance the needl e for penetration. During this
stage, as the syringe advancjng part 220 is coupled to the syringe housing,
there is no resuﬁr}ea‘% SN {ITHen Qﬂ‘ﬂg" Brr?v'fjﬁ%thﬁla\.?ﬂ%ﬁg.m% RS %M@Pt%ari vi ng

part #30 agepthlbgdeliverynge ardyI\Cproddinggreatet CoPRvEOIaaKH ahd fidlidnvor they are
al so constrained to rotate. P drivin art 230 rotates due to

| ur . :
engagenent U5 "9€qlfadyance et af‘ﬂg’r'lsg’géﬁ'”@B@S theactiglioneyelel anwelasthe. The

syringe addstmica@y Mich tAeAesdie atiGncdsif the ifsBARE PARIYF tef cycdThdl2 with sl ot
280 in gui ggvic | i nder t syrin advanci ng drive part 220 has

rotated to WE r?ﬁ%?fgfgéﬁgﬁgsé‘? B%éidgé' ’?gﬂ(} Phditrremdiesrisgleptder the action
of the dri gelettivine &ithahinink® or no modification, allowing the use of the device to deliver
- 20 subcutaneous, intrgdermal, subdermal or intramuscular drugs. For example, this
may be achieved by suitable adaption of the lengths of the slots guiding movement
of the drive cylinder and 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
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 needle to start from a more retracted position due to the greater ability to
reliably advance the needle to a desired insertion depth in use.
It is 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



poi nt where the lugs 312 engage the slot 345, it is free to nove axially
relative to the syringe housing, such that the drive force transmtted to
t he pl ungwo 2emcbsvioa t he pl unger driving part 230 will beceidBotoioseo780 drive
the plunger into the barrel to dispense liquid. Thus the syringe advancing
drive part 220 decouples fromthe syringe housing. During this dispensing
stage the lugs 312 ride in slot 280 of_the guide cylinder 219. Di spensing
continues until the plunger driving pé? "230 has rotated to the position
shown in Figure 40b relative to the rear end of the plunger 327. In this
posi ti on t e 3604 fo? bfbésSionat taf R nvoided ! rithirent Gibafbfls GhadififioP! unger
327. The plunger |V|n9 part onger tran ﬁ Ing force
to the pl urkpsiespeningdos iﬂvmg@ndm@ne tw ingrepeing thetpenetrationad drug t he pl unger
driving pardeiga9. The syringe housing 209, and hence the syringe and

pl unger then retract under the action of the return spring | ocated between

the front housi ngeatigsanhiavestionrigds ReaieTeserapedimenis sedises e nntienge housi ng
towardga r thi r age is
provi d2d. PR FARul netoahibd P compiete i UEIAREIGH ORI, AERUPRISTET 51
in the pl urpedledpserion,drug mnsma@nglnaﬁ@ewtaﬁrawahgawtltzeﬁ)be%mf@yndt hen
cone back iy SRSE i ng
|nadvertentH%ﬁP§Eer aﬁ?gg?Pgﬁmgé@ﬁﬂﬁ@9g§$gin%uﬁhﬁﬁﬁﬁﬁmgﬁ£?%@2%IOna

posi tion ofPre¢assdnvetvingfew gplits hEopexample. ithas\esq fpmdithata davicgdnt o the free
end of the plyREREe Wt thERIst RMboRRRSR N ReRAdALR] ¥s feQ/ 't 'sp that a
position of alignnment between the plunger end and slot is achieved at a
desi r& point corresponding to the end of the di spensing 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 inclination of the guide slot etc. It will be appreciated
that any suitable angle of rotation between the plungerdriving part 230 and
t he plunger end 327 may be used, and the illustrated arrangenment is only
exenplary. It has been found that enbodi nents of the present invention are
particularly effective when used to di spense nore viscous |iquids, and may
be used to di spense nore viscous drugs than coul d be achi eved using prior
art devices w thout unacceptable risk of breakage of the device. This is
particularly effective, as viscous drugs are increasingly used to provide
sustained release formations. Relatively |large forces are needed to push a
vi scous drug out of the syringe through the needle, and the risk of
breakage of the syringe is accordingly higher. It is



t hought that the device may be particularly beneficial in the context of
neur obi ol ogi cal drugs which are becom ng avail able, and which are

rel ativelyouvososu®s causing difficulties when it is atteamtcaiotowosi;spense

t hem usi ng conventi onal devices. The present invention also provides the
ability to nore precisely control the dept h of delivery of a drug, by

provi ding greater control over the stars and finish of the needle ;
advancenent and di spensing parts of the actuation cycle, as well as the

di stance by which the needl e advances in the insertion part of the cycle.
The devi ce dfgnst €adi |y be adapted to provide a range of different needle
depth selections with mnimal or no nodification, allow ng the use of the
device to deliver subcutaneous, intradernal, subdermal or intramnuscular
drugs. For exanpneutérhatk ,Wt,g}ﬁd@ﬁd@ eved by suitable adaption of the

| engt hs of the slots guiding novenent of the drive cylinder and pl unger

cup, or plunger cawar@p@. nge driving parts during the different parts of the
cycle.s The devi gesytis @ﬁé@@gqegagmgm ah&arﬁﬁhﬁ ge used without nodification
to the standard re ulated syrin prepack whi cﬁ has al ready received

regul atory appr @Vﬁldr'V"mE‘e@Péi@ 'W%\F%@'P@Q?’ﬂﬁ?”}ﬁ*@ﬁ&iie an automatic

i nj ection devi cenahdif thehActbr d’é% lé)grrgddceﬁ% SQIEO%@&MO&%% Héthstcho guard

agai nst needle stick injuries, and which may c I ncreasl ng
regul at i on YFle{imise canepsisingghe éB@Qﬁ?)PEadV?Wé”QJI |f@€dh¢xﬂﬂhwf ipgefatul tipl e

features t%s%ﬂfoﬂ?erb REPIURGEr MEEINBYFE) f@%léd@ﬂ%lnﬂ%llq%ﬂnd% diinéll inthgnabl e the

needle to start froma nore retracted position die to e greater ability
to relQ abl PaHevandetiapingbedeedieo a desired insertion depth in use. It is

bel i eved t hat tmemﬂ@%év&en@éﬁwéd%twﬁt U@Ad’g 6ﬁéré{§>‘ﬁ of H¥idVRY, fe used Dby
people with manual dexterity difficulties. The "ab ty to use for a user to

sel f adni nid§YiBg f%?%@érqn§m§@\¢affﬁ"a§l§diﬁ'§'”9@ﬂﬁﬂﬂﬁ|t%§‘etﬁﬂ@9%é\d”ftgdh§el f-inject at
hone, avoi @is@@ﬁsﬂﬁb aagé dridlsulh HR ariong'fored %frfot trQné?ﬁittb@%gppmanr the

t r eat ment of atients, leading to corresponding cost savings and benefits

in increasi H@"QWS ’%‘@fé’??&ﬁ%ﬁoé\"o"ﬂ@?@c% fJlg peedigie present invention in

its prgeferred emaeﬁy.mata%tdrﬁamﬁ,écﬁdﬁewe%ﬁmpﬂées@wn}wco%nﬁgs whi ch are
required to conplete the auto injection cycle, including the needle

i nserti on, 2HPUYFERY BENSERF AR RIS ANARIMENISt ages. It has been found
that the devi cewmaseubea.@aﬁweagmué bﬁ&mdeﬁéﬁ?&érﬁﬂné@@%‘ SHvBZolSrlHaRUes, with a
process invol vi np few StP| its examnp it has been found”that a device
in selectively transmitting or not transmitting force from the driving means to the

plunger depending upon the rotational position of the coupling part;

20 and wherein the device is arranged such that, depending upon a
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 stage for dispensing a liquid contained in the barrel.

25 2. The automatic injection device of claim 1, wherein said drive coupling
arrangement is arranged to transmit a driving force to the syringe barrel during said
needie advancement stage, and to transmit a driving force to the plunger and not
the syringe barrel during said dispensing stage for driving the plunger into the
barrel.

30
3. The automatic injection device of claim 1 or 2, wherein a transition between
said needle advancement and dispensing stages is controlled by the rotation of a

part of said drive coupling arrangement.

35 4. The automatic injection device of claim 1, 2 or 3 wherein



accordance wth the first enbodi nent may be nmade with as few as two
splits.Clains: 1. An automatic injection device; conprising: a syringe

havi ng a weedlmms4msbarrel and a plunger; and driving neaos/denioddorsng t he
plunger into the barrel; wherein the injection device is arranged to
performan automatic actuation cycle in use conprising the stages of
advanci ng the needl e of the syringe fo% insertion, driving the plunger into
the barrel for dispensing a |liquid con &ined in the barrel, and retracting
t he needl e; wherein the device is arranged such that during operation of

t he device, a drjyj f [ i Y to the

pl unger during t%?}ee cg?'sep?gP\@ﬁﬁgﬁrgbé@ﬁgmftﬁkﬁgﬁ%{]gﬂ%ﬁ)%rasqé}ruly%/élb%ag‘ﬁgﬁge i's not
transm t t edvhich areeopligunafde sdelr thata diivng forgesesni benseddcligaly transmhiftedwor et r act i on
of the nee : | Qait LGy ' ot i.ses a drive
coupling aﬂoﬁ’ggi@ﬁ@ﬁ?& Eeet{w\l%gré?\r*étgg{ﬁgfsgﬁeb%oéﬁ%%%sﬂg\rﬁggt@aeﬁg@%aﬁnge; wher ein
sai d dri ve positiphs ofghapadsigenment conpri ses a drive coupling part selectively
transmitting or ; it 1 b\ t he

pl ungggr dependi r‘l@%&%;&% t g%@t%? ?%ﬁ%&p%é%ﬁa hﬁgdogjcb \#éé}ggﬂﬁ [ negrgtgoa?rt; and
wher ei n t hef thevdayicei 8 deving fagealis $apbmitted tbetwiepdhel firstanchsavond pants | gur at i on of

the drive | . J . SY. 'ngg i i ring the
needl e adv%ﬁ’gg%%tgd'%{eggﬂg%ﬁ%ﬂeé%ﬁb%ée? N t??cfe\cjﬂgr%w?eﬁly I&&{r%%{qgsé}réﬁel during
t he di spendhaig drivingdorceiis nbtdasmitied batwaeguhel fissbandsenodd parts taingdhe el . 2.
The aut omat e lidj, Qﬁhh?@a@%’}e‘fr%cﬁgn cff'tr?é ,gge]d,,e wherein said drive coupling
arrangenent 1s arrarged to transmt a driving force to the syringe barrel
duri nt0 sai d needl e advancenent stage, and to transnit a driving force to

t he pl unger: and . SV L r ring said di spensing stage for
driving thes' pl ur'fgﬁéru@ﬂ?%é%ﬁg&g‘:?%%%.C%b.pqgjhg' automatic injection device of
claim1 or 2, whasyshge havingadseedlera bastehenthaphingeneedl e advancenent and

di spensi ng st ages,,i e ' . fAqpart of said drive
coupling arrang?rré‘h?.”?e%%‘r{‘ﬁed”gﬂ??&%lpﬁg%ﬁ?tgﬁeﬁ%ﬂg&eﬁdce of claiml1, 2 or 3
wher ei nsai d dri \aedrive gpupling asiangergentdetwesngaid drivingameéansoand daid plungend second

par t sygihi ch are sﬁfa'grfvg%t?#ﬂtngeaﬁég%rﬁgﬂtcotﬁ'ﬁg%wiapﬂagt%egaéwﬁg?cé?\% et vely

transmtted or not trans ween n use ng upon the
rel ati ve r athigh asagpnfigurable such that a driving force can be selectively transmitted or

not transmitted between them in use;
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
20 during a 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 a
retraction stage to allow retraction of the needle;
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
25 depending upon the relative rotational positions of the parts.

6. . The device of claim 4 or 5, wherein the device is 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

30 position of the first part.

7. The device of any of claims 4 to 6, wherein the second part is provided as a

separate part from said plunger, and is movable relative to said plunger.



positions of the parts; wherein the first and second parts are arranged
such that during operation of the device, a driving force is transmtted
bet ween twe 2biwmi3oand second parts during the di spensi ngcstcarelomoo7appl yi ng
a driving force to the plunger, and such that a driving force is not
transnmtted between the first and second parts during the retraction stage
to allow retraction of the needle. 5. automatic injection device
conprising: a syringe having a needle, @ barrel and a plunger; driving
means for driving the plunger into the barrel; and a drive coupling

arr angenentg bet ‘ﬁ%%’l{e%h%fgﬁ Xfé?aﬂm'g‘%%% f‘zﬂgreﬁﬁ QsBé %g; It fﬁging Jpive
coupling arrangerren corrprl I'ng at as I rs con whi ch are
conf i gur ablreesberradahted ta edgage eng,yrhge OblngaThdmdlesel ectively transmtted or

not transmtted between themin use; whereirithe first and second parts are
arranged such that during operation of the device, a driving force is
transnitted. bet vierdevige of anyof daitis ddo §nahgrainithe decdndpad islasargesitag st age
for applyi ing force
IS nol?j) tr aﬁgtr%?et %reéé'v%M&%L&?ﬁéﬂqugyméﬁﬁq@esc%nﬁgSgr Eé gmhﬂ%sné"béjérl ét raction
st age to alsudace for centeiting tg enchef thepliihger. wherein the first and second parts
are arranged such that the driving force is selectively transmtted or not
transmtted between the first and second parts dependi ng upon the relative
rot ati onal 1Posi tlihersieviee of Ary pfalairs 4do ITweergimthe seesindpladtiisraanged3p wher ei n
the devi Cerbétearrerag()&?odthé‘ﬁ%? gB{i%dé”rt Ll ?%fir%r cﬁ'ﬁnnigrf@@éq?a%rﬂﬁtehromthe first

part to the second part ective fective rive t pl unger into
the bHirel thdretoty thy fifshpgert metpf@nthersgcmﬁmrtbmng tatable inid agiventrpiationsl t he

first part goznior;l_ré?atﬁ/@\ﬁj) fe bt Yin Qlfhlcﬁltﬁé ufhfopceq's n%g@ f?aﬁs}ﬁ'ﬁ échond part

is provided as a separate part fromsaid rmvab e relative
to sai d pl betyrgenghe fistandkseaoad partainusef cI ains 4 to 7, wherein the second
part conprises a nenber adapted to engage a syringe pI unger handle. 9. The
device of any of clains 4 to 8, wherein the second part is arranged to

rotate rel dtli ve The:deMiee of amng@frclalms&stMOVMmremﬁhq first pastigrinitigliymot conpri ses a

bear | ﬁcsurrﬁ&iéglefa‘?dag? ?ﬂﬁé‘tﬂféttb'ﬂ% t?]é}F‘el 6fle {:rbryr%f ald #ér}gt%[able]%demﬁ diayh ce of

any o | ai nB erelnt ese,co.n_ I'S arrange to rotate
relative t®f tmedrMngs‘@rcgé@ 8 papitien intwhichaiit isiroevable axiadly delativertg theobareel of

transm tt eghe syringe to drive the plunger into the barrel.

12. The device of any of claims 4 to 11, wherein the second part is arranged to
20 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.

13. The device of any of claims 4 to 12, further comprising means for disabling
25 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.

14. An automatic injection device comprising:
30 a syringe having a needle, a barrel and a plunger;
and 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 contained in the
35 barrel, and retracting the needle;



thereto by the first part in use, the second part being rotatable into a
given rotational position relative to the first part in which the driving
force i s wo2bmmgesost ransm tted between the first and seeomdE2ar®®OO78 uSe.
11. The; device of any of clainms 4 to 10, wherein the first part is
initially not novable axially relative to the barrel of the syringe, and is
rot at abl e under the action of the dl’l:élng force to a position in which it
is nmovable axially relative to the ba OsT of the syringe to drive the
plunger into the barrel. 12. The device of any of clains 4 to 11, wherein
the second part , the drivi ng
force transm tteg@mé{eg{‘tggq}e%geFﬁth@ﬁcﬁé@%ﬁﬁ&ﬁ% 8§$§ﬂ%?r§h§&n%t ate in an
opposi t e sbaweensadiisiving maads @adsadisyenge; he acti on of the driving force.
13. The device for
i sabl i ng-t ho deus ooV, Feupfing ofEndbnichn Seppetid e R o] pRoBPEAS
conpri ses whighare @@nﬁggtaéziaﬂuﬁg thatea dsmagri@cg&am betselgcfpw ttartsmltteglcatl ve to the
first gpart bﬂr%hﬁt{bdtﬂéﬁméér{tﬁémﬁﬁbée may not transmt a driving force
thereto. 14 An autonmati c injection device conprising: a syringe having a
needl e, a barr ewheareih the firat age secanddads iatd argangedisych that duringiapgratiee pl unger
[t o the DB hEldoubel v BiRe CLAUAALY HANLER HeTrd draNagthd gaRer f of M an
automatic actuation cycl€ In use conprising e stages of; ‘advancing the
needl e of ﬂh@gstjzeudﬁg@nsmstamtﬂf@p@wng@rdrvlnggiortcﬁéo Bleunignger, iardsuethe barr el
for di Spe”ma@ﬁ dAvih %Ilbéi Eé‘r‘né?ﬁﬁed BetvBEn h‘%"fr@tland%goﬁc?ﬁér%cédnﬂ tihe needl e;
and wherein t dI ice urt rises rive coupling arranhgenent
bet wd@n sarelraghionstage iocaiiny raﬁﬁ%pt@aggthgy\eiewge said drive coupling
arrangement co ér%rﬂﬂe(ﬁl; Eﬁ@§éanPg§Hs%F@aﬁﬁfg@@@u&?fﬁaﬂh‘é"lﬂrmﬂ gree is
configurable suc r| vin rce can selectively transmtted or.
not trans@@lﬁwebét%@ﬁteﬂi@éﬁﬁtfﬁﬂ§§§tedv9?é‘f4%¢rhthﬁlﬁ'é3t1aﬂ¢§?CQﬂﬁ’(Pa§técond parts are
arranged syeRerdil udHithSbIRE Faibhdal Bhsiloh€ okl fefs; @ driving force 1
transmtte he first and second parts during the dispensing stage
for applying a Whﬁﬂﬁfh@effltﬁtﬁéﬁtsoarfqmeéltmﬁ’@@? relativg tg thehsqaonad Part HPESFi ng f or ce
IS ngi trapﬁ@&%ﬁ@f #eld Wﬁ&f&r&eﬁf Brfn@tat%gt %\EG@BHOP@\@"@Q%@HHMS&\?@Met raction
ow retractio S

stage to a n e néed erein the first and second parts
are ar r angeiatianghaligneent wigh %Ir'?@ﬁtﬁg’oﬁ&n@éth%@@ﬂ%@@”\?@vhﬂ%ﬁ@ﬂ‘i‘&ted or not

transmi tt egh el WRAEhdP Fahdrhitbd B Mfle S8ESHAh AT t S

15. The device of claim 14 wherein the device is arranged such that, depending
20 upon a 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 stage for dispensing a liquid contained in the barrel.

16. The device of any one of claims 4, 5, or 6 wherein the first part is arranged

25 to rotate relative to the second part under the action of the driving force to bring at
least a portion of the first part into 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.

30 17. The device of claim 14, 15 or 16, 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.



dependi ng upon the rel ative rotational positions of the parts; wherein the
first part is arranged to rotate relative to the second part under the
action ofwoheiodisiszosng force to bring at |east a portionpeofi/dBre10idones part
into a given rotational alignment with at |east a portion of the second
part such that a driving force is no longer transmtted to the second part.
15. The device of claim 14 wherein the device is arranged such that,
dependi ng upon a configuration of the i ve coupl i ng arrangenent, the
syringe is driven forward during the needl e advancenent stage and the
plunger is.driv [a] ; I ' dj i tage for
di spensi ng 1g' | 35?88%%{){;:&%@3{1{?% %Br’%‘?ﬁﬂg?&f@?%‘%ﬁon e&r?ec@&&argny one of

cl ai ns 4, Fotatesint® awbtatiaiah atigrendnit mith thpapdrtiorsofdne sexpad pad to etatiletheel ati ve to
t he second r ' ‘ : (YA r “Pr | east a
port  onof “PcRdS FetcbPupaidsle BbrbiSr e s B MAEf fod dld e ¢ Mot
portion of nbiengsetamrmniped to theskcandatarta dri ving force is no | onger
transrgtted to the second part. 17. The device of claim 14, 15 or 16,
wherein the first part rotates into a rotational alignnent with the second
part such tlBat Ahedeviexef afy aflekaims 14to phmtherasin therfgstrpabiecampriaggmamst t he

devi co o epaing FEA TSR InGRIHAENI A Mo ISR RIL, Lo

rotates into a rotational alignnment with the portion of the second part to

enabl e the,geco r. : ] [ t Lrst part
when t he dr2|6'vi ngﬁ;:FkTe gg\gée %’QC'%'S{ f%g\;&gﬁ&ﬁ r‘%,aggﬂéﬁr?%g&{ %é'é)ﬁ?a%gr%ﬁcﬁr%art. 19. The
devi c® of aonfigofededush tisat saidtseca®] pathery pass theoughsgid qpeningeolyprheses an

openi ng \Ah;ﬂ?eh%d'&mr@theﬁ ré)tg{e?j iﬁ{oi IRNEY a . , th]t)vﬁh e 6(@'@ ofathé)géctdne E)gﬂfs a;[ ge

second par he "device of claim erein’s opening a
second part are configured such that said second part may pass through said

openi ng on wh i WalP i alignment with
the porti o?){'of ?%ngg%%ﬁﬁﬁa{}?tc%s im(ﬁ%@qﬁ]‘g\%@gﬁeﬁ@%gga@?gcI aims 14 to 20,
wher ei n t harrdngement coppiises athird pge neharein dhgfirstrast is armanger odransmiliger ei n t he
firstypart 4 t Li: VA i t art,
vvhere1|£f1 th(ejh\?ﬂﬁotrg@ég%ﬁﬁe ?@dé{aﬁgﬁ’& "f‘gg%ﬁé qr{%gfrgt égqggﬁtﬁlgnﬁg% Idtthﬁe driving
f orce bet waetipneofthie dnvingoforaei atween afiist posities inwhighribe fovirgforeg isr ansnitted to
t he barrel : I I (e grhving force
i's not traﬁrgﬁ?rﬁlgg%ﬁ%/@b?%gebg?%%@@gfﬁg égﬁhgges'{z"gzh Wﬁ]e&d%?/?ggih%f any of
clai ms 14 fasceisnot tramgmitted tegthadarrs! af dhve $AGS-r ai ni ng t he

20 22. The device of any of claims 14 to 21, comprising means for constraining the
plunger and the second part against rotation relative to the syringe barrel as the

plunger is driven into the syringe barrel in use.

23. The device of any one of claims 4, 5, 6 or any one of claims 14 to 22,
25 wherein said second part is provided as part of said plunger, preferably by a rear

flange of the plunger.

24, The device of any of claims 4 to 23, wherein the device is arranged such
that once the driving force is no longer transmitted from the first part to the second
30 part in use, the driving force continues to be applied to the first part but is no longer

effeptive in driving the first part axially.

25. The device of any of claims 4 to 24, wherein the device is arranged such

that once the driving force ceases to be transmitted from the first part to the second



pl unger and the second part against rotation relative to the syringe barrel
as the plunger is driven into the syringe barrel in use. 23. The device of
any one olocbaio¥ssed, 5, 6 or any one of clains 14 to 22pcwuB2eionosasd
second part is provided as part of said plunger, preferably by a rear
flange of the plunger. 24. The device of any of clains 4 to 23, wherein the
device is arranged such that once the dyiving force is no | onger
transmtted fromthe first part to thesecond part in use, the driving
force continues to be applied to the first part but is no | onger effective
in driving 4 to 24,
wher ei n thepta g‘gr\‘/%éé%ﬁesBﬁélgﬁglg%g%rcaﬁg? ﬁg;{&@ﬁggyétaﬁga@m t@?arégﬂe(;’%%@dg‘;ases to
be transmi theBesdl®om the first part to the secondpart in use, the barrel and
pl unger are free to nove rearwardly thereby retracting the needle. 26. The
devi ce of any of claims 4 to 25, wherein the second part is arranged to
retract rel28tivahesevise of amsef cis 4imes wheseinithe seqond PatduaEanged A ransnit a
driving forggadt RaatRleQo itHe m&q)an%enih@f.féﬁym Bed¥es 30 ¥aMmifh ahm% forded 26,
further conprising guide nmeans for influencing the novenent the first
part and/ othergie i '@é'é%nd part under the action of the driving force,
preferably wherein the novenment of the first part and/or the second part
under the action of the dr|V|n force is guided by the travel of a pinin a
slot. 28. ®fe ddVeEevise ohagy ¢fic f’d‘l‘éi“ﬁ%zﬁ fb'gh%fﬁomﬂﬁ'é'ﬂélgﬁ'd%%eal“ﬁrf@t and second
parts are if@RERE trURBveniEd: oftﬂe‘ﬂﬁs‘?parttaﬁd/faffh'étseeé‘ﬁd parBurifel Bfé dHBemoPy the
driving neans, and the second part acts on n 29. The device of
any of0 cl altﬁ*\%dw@%foﬁi? PURFRIARYY Wheren WPF@QV‘?M OHB? b??P?”éBWP%ﬂé‘?s t he second
part for tigpsid ddr mqseatnéracvbrmsftﬁ@eﬁﬂné ﬂﬁé@fnguidédngﬂhe aneuEh@pﬂerce of any
of claims 4 to 29, wherein the driving neans acts rectly on said first
part. 3 1. sithe devi ce of any of clains 4 to 30, wherein the second part
directly contacts said plunger. 32. An automatic injection device;

conprising:. a S?/TI‘I ra%e hayi ng a needle, a barrel and a plunger; and driving
neans for d&Bi vi l§et élCﬁpﬁﬂr@@quqm§)4ttq>]g7M}err%lp the first and second parts are

15 arranged such that in use, the first part is acted upon by the driving means, and the
second part acts on the plunger. '

29. The device of any of claims 4 to 28, wherein the first part difectly contacts:

the second part for transmitting a driving force thereto in use.

20
30. The device of any of claims 4 to 29, wherein the driving means acts directly
on said first part.
31. The device of any of claims 4 to 30, wherein the second part directly
25 contacts said plunger.
32. An automatic injection device;
comprising:
a syringe having a needle, a barrel and a plunger;
30 ‘ and driving means for driving the plunger into the barrel;

wherein the injection device is arranged to berform 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 injection device is arranged to performan automatic actuation
cycle in use conprising the stages of; advancing the needl e of the syringe
for i nserwoanio/@udosi ng the plunger into the barrel for dcsmmeiomods! i quid
contained in the barrel, and retracting the needl e;wherein the device is
arranged such that during operation of the device, a driving force is
transmtted fromthe driving neans to the plunger during the dispensing
stage, and such that a driving force i8not transnitted to the plunger
during the retraction stage to allow retraction of the needle; wherein the

automatic injection . device. conprises, a i coupl i arrangenment between
aai 0 i vi no. rodtterei hekdiviseF Brpaes b inal Aud Specatio LBt oRg
ar r angementdrivingsrce Btramis mittsaisttorh tesdrivingdnéeame am theldiriger At thar e ,
configurablg such that a driving force _can.be selectiyely transmtted or
ot 11 ane ARt RS R AU TP o B Ga SRR TRnftRd 5 be AFGE T ot at i onal
posi tions daurihd) thepatracionstegjead allbv estfactiot ofaneinesttgnd parts are arranged
such that duri ng{hogerﬁiei on of .the fj% ce, a dr.ivi ng,force is transmtted
betweeh the fir NCEHYCAEYYASAPILINIGVIG CREMEFSHENG WRYP%ge for appl yi ng
a driving faprangerhénttblevednisagrbdriviigdiesntcdndt daid plangbrj vi ng force is not
transmtted between.the first and second rts during t etraction stage
Lol ow ret r actiETeIopaR REVE cadiibe SRR phle S basbiel 1 EPATGeq o
rot at e rel giarty ohioch dréda eorifigusdblepsudh thatcdedrivingeorae tcao be gletinveydiransmiited or ce
transmtted thereto. the first part ,in use, the second part being
o at abl o 08 U teb¥ar bRty RI5. cppesiRwpal MERRE rdBdndt pare 1
whi ch10 he gokMomgofftios parts;s no | onger transmitted between the first and
second parts in_use: erein the second part conmprises @a.nenber.adapted to
engage a syri ngé"ﬁ?f‘i{ﬁrﬁg%ref"eta%& s&corﬁaar\{;'%aég‘gfrﬁnqqggurcbheﬁ dgdng ol%ra?ozl’jl}} tially
not novabl ef &xi ddvicg, & dtivihg foecd is ttahemitted betweeh. thénfirssand segpend pads | s r ot at abl e
under the agt.iop of the drjvi force tg.a it i i i.t,.is novabl e
i a1 1y v ertng et 50 et A G el Sl ter Tio ¢ he
barrel . 33.tha\a drivingrfarce ds notjtentindteddbetwese toofist arsd segona pays durgg thevi ng a
needl a barrel and unger...an Vi means for driving the plunger
into f%e baP & '?”ﬁﬁ‘@?g‘? ﬁ'll({“h%?ﬁaﬁil%’c%it@%n%égﬁce is arranged to perform an
autonati c act uatwhereic yhe second part iscorgnged togtatd eelativade thedirst ppdvendet ng t he
needl e of tttbee aa' E'orflg'lee Jarrng force transmitted thereto by the first part in use, the second
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;
20 wherein the second part comprises a member adapted to engage a syringe
plunger handle; and
wherein the first part is initially not movable axially relative to the barrel 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

25 into the barrel.

33. 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;

30 wherein the injection device is arranged to perform an automatic actuation
cyéle 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;

and wherein the device further comprises a drive coupling arrangement

35 between said driving means and said syringe;



insertion, driving the plunger into the barrel for dispensing a liquid
contained in the barrel, and retracting the needle; and wherein the device
further cwopniemssloa drive coupling arrangenent between gairdBiviongseans
and said syringe;said drive coupling arrangenent conprising at |east: first
and second parts which are configurable such that a driving force can be
selectively transmtted or not transmtted between themin use; wherein the
first and second parts are arranged sl t hat during operation of the
device, a driving force is transmtted between the first and second parts

during the dispensi age for | ving a driving fqrce to the plunger,
and such that = o8P U SoRERa e RobHBet Phelilo ellsaRarilalf sihrodrd, “and
second par twhictuare cgnfigueabie suchcthatendrvirggferdeacaal Hemslacttalyptransmittexf ort he needl e;

wherein t_h% Firgfsﬁ'ﬂﬁ%érjﬁ’ﬁé%g]g’ﬁ ﬁrgiug?,are arranged such that the driving force

is selective y Tansmtted between the first and second
parts dependi ng wheosin tHedirstedndtsevend merstare aerhngeussuch diveg dofing dyeergtint s;

wherein the first. pagrt .i. rra 7 jve econd part
under “?he é’éheod;e&bcg ’ %hgv'iq f"&#eﬁgg'%g?’%@e@ §g®£e|eéﬂéﬁ%ﬁrts| %%{js%e 8};'%@?%1 on of the
first dpart during)tr@tdjsipeeainge@@bifmrm;lplytdgiagdﬁmrgfovdettb trmt plhngm,_ta;rmi guoht i ?R of the
second par uch. . i , r e
second par (1 prlvinBbref i it HeRinliBh SGulelpithe hAR sackRAB MR A Bfhorts ac'es 1 neo
al i gnnment wetrdctismsthgato alastetractpordf themesldie; he second part; and wherein said

second part is [ r i I Y Mﬁr [t vice is
arranged such tﬁ‘}z’ir}%?[é"gg]%efﬁ |aﬁg st&ﬁ%{? ‘Zaﬂg%ﬁgﬁggﬁgﬁ%@ﬂg}’ t e&w}g\}tgr%ggsﬁpl i ng
ar r ant@®enentselectinelstyarisnuited or rat tremamified betwdenl thei fitgt andeseneretibastsadvancenent

stage and t . | ke . I ring the dispensing stage
for di spenggﬁagdéﬁg]lg‘g% thaéécj)%\ v‘éﬁﬁtgh@éaﬁp@ﬂ@o %frﬂg‘? 4. The automatic
i nj ection devi cavhefeimthe fisstepaeld$ agangeditoyotalegelative toithe sgeondgartiusderecei ved i n

a syringe ng. - i, CE.: i . i i i.nge housi ng
s tont | guiteiebfer R OB Gl ariedts Tedtion et 3R Mo UNAOP 10T
t he syri ngeotatiersl aligrenarh withat leasteypartion dféhersecandmiattisiuph thaba devinge by a
f or ce,@ppl il 10 d BoSHORRNW HeBooPpadn automatic injection device
conprising a syringe; the syringe conprising a needle, a plunger, and a
barrel having awhegein fHeditgtenaridoatngses amepesing whicanuateh inte aignmendnge ar e
| mrobi | | Se%vifh%a?d astxéés'f'g%oHBH%'fﬂﬁ second part; and

wherein said second part is provided as part of said plunger;

and wherein the device is arranged such that, depending upon a

20 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 stage for dispensing a liquid contained in the barrel.

34. The automatic injection device of any preceding claim, wherein the syringe

25 is received in a syringe housing.

35. The device of claim 34, 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.

30
36. 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 to the syringe

35 housing.



such that they can be noved within the device by a force applied to the
syringe housing.37. The automatic injection device of claim34, 35 or 36,
wher ei n twe 28ywasmgye housi ng i s configured such that whercrleB2piounges i s
driven into the barrel in use, no axial force is transmtted to the barrel
of the syringe through the rear flange. 38. An automatic injection device
conprising a syringe, the syringe conprdsing a needle, a plunger, and a
barrel having a rear flange; wherein tthe syringe is received in a housing
configured such that when the plunger is driven into the barrel in use, no
axial force is transmtted to the barrel of the syringe through the rear
flange. 39. The device of clains 34 to 38, wherein a rear end of the

syri nge ho@d3i ng Tbe aptanzaticsnjegtioh dekiee pf claiged4, 36 oc 8h.swheaein théeyripganger

against ro i.on. r [ ' Leal. as Jt.] I into the
syringe batrhrgzé%'ﬁ)é]ﬁ' Cﬁb@édr%?'a(%htbgﬁwé@%ﬁgégg@ n@%lg %I'%%,Smfv%tg!re g?ﬂélt'%gg%lnt%nger
conpri ses akial feastis traesraifted kd thedatreinad itregs ygingel throwghcthe cemolenge.es wi t h an
edge (g an opening at the rear of the syringe housing through which the

pl unger extends to guide novenent of the plunger into the barrel. 4 1. The
devi ce of &By oAe avtorctixiinect®h deyicaGompesieg A sytinges thei sygegeheampnisingcd anps on
to the syri b 4 L Lo to 4 1 Li he
syringe hoﬂglgﬁa’ %é'%ﬁ#?’sé"sd %—pfggge%mssace%%ﬁ!?ﬂg%&%gﬁé%v%?ygzﬂﬂg%greg%lg%&ed ar ound
t he syri ngén a boysing catdiguied ssiph thagwhew thei plgngen . driver intethiedarrefingisai ns 34 to
40, wher ei I ' YIRE . %M% s around the
syringe baﬁ?éapggﬁgédgrg@g%m@%g%gg\ger \/\’ﬂ‘??ﬁe %6@%2?3?% ‘V\Ag'?%agtrﬂﬁg&gl eeve to
retaitD the syringe in the housing. 44. An automatic injection device

conpri sing SYH ; VAR 0, LS I , and a-
barr el havi3§'g a&bggrgv'f:% gﬁ%é‘ﬁsva%%rsgi%h\g{?%%&béﬁra g?&gﬁﬂh‘fgﬁ)éﬁpgé\#ﬂ?ﬁgnge are

i mobi | i sedooperates with tageplhogerita gorstre the atlungereaganshratationveletivedotthe n t he
devi ce by - j : b S Qg Wwherein the syringe

housi ngcorr%ﬁ@eegb%glég%e’é\%gdrbﬁpgﬂ&%ﬁ%'@%fbét}%eﬂ s’@% nge barrel and a rear end
cover which cooperates with the sleeve to retain the syringe in the
housing. 454 Th F Gail al¢ IGrRiePEorfbieQat fhastHr Slidhyt he

Syri n{g% hoagi ngthgﬁ%gﬁ%ﬁ?'g%%ﬁm%gﬁvd r? t%ebp_leur? erasl S drilvén into the
barrel in estending gaidiearhighoeanperates witthamedae an@peniagighthedraradf thdhe syringe

through t h@z{iar%%rhofugﬁgQﬁrou@ﬁgh%f]%éjﬁ\%é‘e‘? egt%nﬁé & Ui motétt ofhe Wher ei n sai d

rear end co IS a Fear ate | ocat over  the rear flange of the
syringe, amtingerfinieithg bamelopeni ng t hr ough

20 41. The device of any one of claims 34 to 40 wherein the syringe housing

clamps on to the syringe barrel

42, The device of claims 34 to 41, wherein the syringe housing comprises first
and second sections which are closed around the syringe to provide the syringe

25 housing.

43, The device of claims 34 to 40, 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.

30
44, 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 to the syringe housing, wherein the syringe housing



whi ch the plunger extends. 47. The deyice of claim46, wherein an edge of

t he openi ng cooperates with the plunger to constrain the plunger against
rot ati on wel:atoosesobo the syringe barrel. 48. The devi cepofi/gBaiommodd to 47,
wherein the interior. of the syringe housing conprises neans for gripping
the barrel of the syringe, the gripping nmeans conprising conpressible
material. 49. The device of clains 34 o 48, wherein the front end of the
syringe housi ng engages over the front &houl der of the syringe and the rear
end of the hou5|ng extends behind a rear flange of the barrel. 50. The

devi ce of d within
anout er hGLPREE ot SPus hicH REERED ule Gritht LRSN3Rt eghBGTY o

housi ng t o cadrexatee with theesleenet totrétaindhe syrgweiimthesdwusthgl. The devi ce of any of
claims 34 to 50, wherein the front .end of the syringe housing is coupled to
a front housing for protecting the needle, the front housing being intended
to be | ocatted adherstomatie injkdtinn deviee akdaim 44, wdereinthersyringe ausingris nge
NOUS! 19 11" SR SR ARPeh S ABLGerhOahiaR HEARE ol i RebyERB 117 st
retracted POSI1 On an a second I'tion correspon

conceal ed #ndarsrpitared thpbartel oﬁ@e(sfyrlmgﬁethmelgdltlee &2r flatge. devi ce of any
preceding claim wherein the device conprises a view ng wi ndow to enabl e
the user to view the position of the plunger before and after actuation of
t he devi ce4653. Thhdedes plalainf4ddd opAsowtiirein seldaiean endheover in atrher efelvi ce

conpri ses p WA i gger
automt i o Pt KBHeBEAD e AU he phaBR Al badil thBuld; I02T 1
out er1thousiwmigh thépluogereaxtdndasi ng arranged to be axially novable relative to
a front housing of the device to enable activation of the device by urging

the outer housing toward the front housing of the device. 54. The device of
cl ai m 53, WWier eiThedagcact ¢laiat 46 wheteirpan edampefrthe bpening cedpeeaies wittetech or

det ent whi gmnbg%rc%hﬁﬁau‘?‘th%gﬁdrdgiefgéaufmé? &st.mreme@afhg' gﬂn 55. The

devi ce of any~precedi ng cl ther conpri sing ap mhlch covers
the front needle end of the device. 56. The deV|ce of cIa|n155 wherein the

devi o | 98! ANGRA (BUED of ciins!she 16 3R WHerbf tﬁglrité/rf?:tr%fjthlé% filgeli¥ishgd cap is

renoved. 5 evi ce any preced wher ei e needle is
prot ect ed lggmarises means for gripping the barrel of the syringe, the gripping means

comprising compressible material.

49. The device of claims 34 to 48, wherein the front end of the syringe housing
20 engages over the front shoulder of the syringe and the rear end of the housing

extends behind a rear flange of the barrel.

50. The device of claims 34 to 49, wherein the syringe housing is disposed
within an outer housing of the device, and is movable relative to the outer housing

25 to advance or retract the syringe in use.

51. The device of any of claims 34 to 50, wherein the front end of the syringe
housing is coupled to a front housing for protecting the needle, the front housing
being intended to be located against the skin of a user in use, wherein the syringe
30 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.



needl e guard which nmust be renoved prior to use of the device, wherein the
needl e guard conprises an outer rigid needle guard and an inner resilient
tip cap, wbeosiossiose tip cap is attached to the rigid neealaB20ua00h780
enabl e the renoval of the rigid needle guard and tip cap as a unit. 58. The
device of claim57 as dependent upon claimb55 or 56, wherein the end cap is
arranged such that it pulls the needle guard fromthe needle as it is
renoved. 59. The device of any of clai%s 55 to 58, wherein the end cap is
arranged such that it may be replaced after actuation of the device, the

device co i Si fjrst and second neans respectjvely cogperating with the
end cap t o ¥2nabl Beidrues AhaRLgerE AT BREEFE e Seviie Camianss 4 HE"eyi ce bot h
bef or e and wahdoav tosstabRithe ns@fto iview tHe positon dfiike plungér befale 2a6 a@fter Nneans bei ng
| ocated in d'th er etntb1 %xi.al posi tions.60. An automatic injection device

conpri si ng 25Y2AAYOLAE “*Whi%r ei n the device conprises first and second means

respectively for cooperating with the end cap to enable the end cap to be

clipp ontq the. end of the device hoth beforg and. after .actiyation of the

Gevi b TndSri ¢ dpedinuds ol aRuPrEad SRRtk Redtvisd sh PP iR

posi ti ons. nfeahs atbpteday be eperataairty spusee ediriggercdutomaticvihjectainddierydevi ce i s
ackage contai ni ng

packaged in _gn ter package.for supply to a user. 62. A

t he inj ect ipé%eggt}i@bergp?%%gev&e ?ﬂ"éﬁrﬁgs iXLn ptehqugng. the AP NQUSING™ iser . 63.
The devi ce apanged toageaxidllythavableGelhtiver to@Xrortvhensingofi the dpeck agerapleconpri ses a
cont ai ner for the Vi ce nd a rel easabl e .seal closin he.co i ner,

pr ef er abl y%\@&@? ﬁgﬁﬁe&c%ﬁt A ﬁ? Oﬁeﬁ:?‘f)g?'gs? %ﬁvgéq(&\eé@t i?ﬂ‘és'%{)}itt ® or
package of devieem 60, 6 1 or 62, wherein the packagi ng cooperates with the
device to block a rel ease neans of the nmechani sm of the device. 65. The

devi ce or package of claim63 or 64, wherein the packaging is arranged to
prevent relsdase Tok devicatof biaiom 58lethendin thesdatieationratepsis oesiablectatrelbasece of t he

driving neans,of the devjce. 66. A. out er package
recei vi ng gaffg\ﬂrgg@phgﬁgb festels r&&'@?’ﬁ@%%x‘?ﬁﬁ%%"@?e ggg'ed oper ati ng
mechani sm wherein the outer packagi ng cooperates with the device to

mechali sm 287, TR ik gh B eBRdnEo R TIRRE ethe BRI BRERERRR T | e

dri vi ng neaosers the front needle end of the device.

56. The device of claim 55, wherein the device is arranged such that it cannot
be activated until the end cap is removed.

20 '
57. The device of any preceding claim, wherein the needle is protected by a
needle 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 attached to the rigid needle guard to enable the removal of the rigid

25 needle guard and tip cap as a unit.

58. The device of claim 57 as dependent upon claim 55 or 56, wherein the end

cap is arranged such that it pulls the needle guard from the needle as it is removed.

30 - 58S The device of any of claims 55 to 58, wherein 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 clipped 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.
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nmet hod of operating an injection device in accordance with any of clains 1
to 65, conprising the steps of placing the device against the skin of a
user and activating the device. 70. An injection device in accordance with
any of claims 1 to 65, conprising a |i%id to be dispensed in the syringe
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drawi ngs. comprises first and second means respectively for cooperating with the end cap to
enable the end cap to be clipped onto the end of the device both before and after
activation of the device, the first and second means being located in different axial

5 positions.

61. The device of any preceding claim, wherein the device is packaged in an

outer package for supply to a user.

10 62. A package containing the injection device of any of claims 1 to 61 for supply

to a user.

63. The device or package of claim 61 or 62, wherein the packaging comprises
a container for the device, and a releasable seal closing the container, preferably

15 wherein the container is a blister pack.

64. The device or package of claim 60, 61 or 62, wherein the packaging
cooperates with the device to block a release means of the mechanism of the
device. '

20
65. The device or package 'of claim 63 or 64, wherein the packaging is arranged
to prevent release of a catch or detent restraining a resilient force of the driving

means of the device.

25 66. A package comprising an outer package receiving a device therein, said
device having a preloaded operating mechanism, wherein the outer packaging
cooperates with the device to disable the mechanism by preventing movement of a

release means of the mechanism.

30 67. The package of claim 66, wherein the mechanism comprises driving means,

and the package blocks the release means of the driving means.

68. The package of claim 66 or 67, wherein the mechanism is a spring-loaded
mechanism, and the package blocks a release means of the spring.
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69. A method of operating an injection device in accordance with any of claims
1 to 65, comprising the steps of placing the device against the skin of a user and
activating the device.

70. An injection device in accordance with any of claims 1 to 65, comprising a

liquid to be dispensed in the syringe barrel.

71. A kit of parts for the injec{ion device in accordance with any 6f claims 1 to
65.

72. An injection device, method or package substantially as herein described

and with reference to any one of the accompanying drawings.



