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AUTO- | NJECTI ON DEVI CE W TH NEEDLE PROTECTI NG CAP

HAVI NG OQUTER AND | NNER SLEEVES I nj ecti on Device
wBaekgs@ond Technol ogy The present invention rECHGB2005003725

an injection device of the type that receives a

syrinaf extends it Eg Lts_contents and t

ret A4 @”F?"QUP&N&%‘%‘Q’HM"&FED FQ@ECUFGHﬁ‘Pé*"@{H\‘%P%{TER

descri ption are shoWNDiINNERSOEREVES126 and EP- A-O 516

473 and tend to enploy a drive spring and sonme form of
Inelﬁazg Q%chanisn1that rel eases the syringe fromthe

of the drive spring once its contents are

B&%&ﬂﬁ&ﬁdkk@mh@#ﬁ been di schar ged, to a||OMIit to be

etract ed th
TR PTG 12vGRbioR Bl ABRICPR BV &1 PP R TSP o syringe
extersls i) dlsohzegesars&ohyentsmddhemtrsﬁs litregrfoneateall yDdvices lo€ this general
de%}E:f‘i}? rrelsﬂgwh In gg@%g’&ggé 3@ Etﬂ“ﬁ (Y @ <‘5 2‘7‘§ aﬁ&’ “J&l%r‘t‘c?%?ploy a drive
Sprmgemtl isome gt ef reftabe meelyangginy élat reéeasc&btha smm fmm\ﬁhﬁemﬂuence of
the vk @}éﬁﬁé V\:g& fevddintd %e%ﬁgos\éﬂttg hatah&s dydafen! rriocallow it to be

syrlng ich typically ve a hernetically seal ed
refigeied Dy e TeBELPTinghat covers t he hypoder ni ¢ needl e and
mai ntains the sterility of the syringe contents.
Naturally, it is necessary to.maintain eril
GSI?er%ﬁFVe t}%%/{,qnﬁﬁ épla%{serﬁﬁgv gr V{(%}kt ﬂgcepge Fﬁs%o&ngsflorce mustt ¥)e overcome
byt drivetspahg,caven whileheldnve gairghia tdoargew odisinghe dratiousbeomponents

ﬂih%ﬁg)%&%k gewg\? ﬁ&?ﬁ}e/ éyﬂr Fnkgg“}lg‘%ﬂggﬁ&ﬁ&{ %Jl‘ ’{%ﬂ? tma'}l@% rise to a

prgbleit evhely e cijdciion td%‘lcaclsl wiedr wifhi m&dt bm@m@ $ifimges, which

y?Rﬁfly haRm ﬁ%eﬁ&’aﬂly@@le& Sovdr TP Yo di® tlﬁ%' bdverd@ie l'1’199&de@i‘l‘l@:\’needle and
romthe Syri nge, whi ch rEQU|re3 a fgorce .in excess of

mzmmsrmesst%hwé rihe Sl SPrgmisaNHuEH %t iih Begessary tp Agpintain the
stél@llitﬁje)fﬁfle tshﬁlgeedohfdﬁtsﬁlﬁp’ tdthe ont Seadiyibistgon) witictbdevices that are

ul | ut. o ect i devi c t
thrst S B iaPo ki REbAP BegRbte S udne PowiRR) ot Rapoved with the

synngknwnkuhphmumpnﬂhwse|s not the best way to handl e

the syringe. The shock coul d damage it, the needle

coul d be damaged and there may_ be robl ems re- engagi ng
Typieally theageion neavirsdooercawivp dhe hoat gvmtthe sywmpgecisi sgply to pull the
b&ﬁ\élw% fﬂ)@&t}&r@?ng@ vafith Hﬂﬁﬁresl 4 forky ﬁﬂleio@\s,\i@tsm\l I8¢ B significantly:

no return s exanpl e where

srcgie figh B PHETGE Foien PLiSE THyITT s B eV o epled out of the
1n§)éct1bhl devmq: ecthedotiztemoyed frel, prhehltkabodt donet ialvay, ait wdke snap back
1n(t)o }Jfagft' o1‘1"1&1”Ist i Q¢ tfheeb 3V ‘Svlagegh%ndtlé) ﬂ%ehsgl%%ﬁg O{H%oéﬂggﬁ %mﬁﬁ d'éﬁllgge it, the

evi ce desl
needle could be damaged and there may be problems re-engaging the syringe with those

components of the injection device designed to act upon it. Even in cases where there is no
return spring, for example where the syringe is held in place by friction with components
of the injection device, the problem will still arise of relocating the syringe onto those

components of the injection device designed to act upon it.

Summary of the Invention

The injection devices of the present invention are designed to deal with these problems.

An injection device according to a first aspect of the invention comprises:
a housing adapted to receive a syringe having a discharge nozzle and having a boot
that covers its discharge nozzle, so that the syringe is movable between a retracted position

in which the discharge nozzle is contained within the housing and an extended position in,
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Sunmary of the Invention The injection devices of the
present invention are designed to deal with these

w@e@bloawsse An injection device according to a PCT/EB2005/003725

aspect of the invention conprises: a housing adapted
to receive a syringe having a2di scharge nozzle and
havi ng a boot that covers its di scharge nozzle, so

whildlind Bﬁcﬁéﬁéé\ﬂﬁ&%ﬁ IRy B eth@ﬁbﬂﬁg@h?odgiﬁtaﬁ%ﬁh%gerture

positron in e di scharge n s contal ned
vv| t hpselegsebli Mnggnmmam thsdrratatnsdhpBIsinge éhits FRRasie position; and

the dihsehing aesﬁ@ﬁkhﬁ;eﬁmtaemﬁoc&ﬁ ﬁhse B:ﬁﬁ!éii 9 whivhQtBRates on the

an.exit. aperture; é(ree abl e ge nlsdmthatd
houging snd Pri%ergi/rherl@ ing mepRATpR {1981 ﬁnga and., secqnd position,
ihetihhigdeds Qﬁ)u pever nberockimgtm@ham@mcfaﬁy bamfglreEhsed the first position

g&leevheohl?lgg c ogulie &Bwhlﬁed b%l;r}o’glcogr%eelgm ichi qe%lgg#essltﬂgpg& SO dthat movement
ohtie lmusieg slmbuposembento 1tﬂwsemm<bp081mordmeeltmmt remoewlecvft the boot from
ﬂk@ nglng mechani sm from bei ng rel eased, the first

It

on of the housing cl osure nenber belng one in
mhlch it engages the boot, so that novenent of the

m&hélﬁo&hr%sdwﬁrme&eer f5Gn ith Birsh %ﬁﬂ@n pi@ bt ey 1dce§y bh $he housing
aﬁlxilgrermvsg}P of the boot fromtihels# V\hen,%E leased.
GRFHRG® AiooRRAteDHehELP FEVetls HesIoPking nsharism,fiom; being release
Thod, tiedyyinge Bdbeked diito titd @ethuabesli pixgltﬁnlndmé rgagebe theetbfaotards . When
th%"ifousm 3:'1(?5?15 élgr\ﬂ 1R ntloved R% 4] o ogE 0 n" S{p IhEr?r[E \gﬁfcﬁ%rocess the

eas e Syri nge S
IQChimgameebbnmustlilopremds dhersytinge fmmvrenvmer Wdtedigards, the locking

mechd 1§nli]% Bé‘?él%e& Lo Re &in ﬁlergﬁ/}‘lﬁ?e (t:d Pe bak&s tdrh8rds when

W t rrn oce ng
theederichils Moagh Th?f@f?f%&b%wrtg%éa@ W‘?Vﬁgf@r"f’fi‘féﬁ?%\ﬂnﬁ% the boot has been

reMdveEVast dSring Nerdniki.Ng mechani sm can be rel eased as
required, alTowi ng the syringe to be driven forwards

when the device is used. Therefore, the syringe can
Prafereblfy ohendeviks forthgr compeis¢éshe boot has been renoved, not
durlggaaﬁg {eﬂgval Preferably the device further
onprises: dan actuator; and a drive that is acted upon _
by t hedrivetthait isractaddupan byitie aefnator gas ie Hemssats wpen tlee syringe to

adFMBO Gefrbh 1fsr &&hét&@ pb&hibRed 8 RRMUE ?ﬁ‘?gﬁ% hﬁ(f ﬁgﬂ?ﬁﬁ@gﬁg contents

posi t i SC arge Its contents
ﬂﬁ?@%ﬁ3?g@ﬁﬁﬁgimgzePreferably, when the housing closure
menber is inits first p05|t|on it closes the exit

ure L.sch nozz| e, For venience,
PRRGEbYe R ol Pty DS P ERoae s 5t FEH TBIEE: & b8 e exi
apdrtus¢ topths idischargefiozzhe Foo usivegicobgshe dosmreabembes nmlyéael mmovable.
IMthwb;dsl b6 zﬂr?tsposition of the housing closure member is one in which it locates -
on the housing and the second position is one in which it does not. For example, the

housing closure member could be a cap that locates onto the housing by means of a thread.

As discussed above, it is conventional for the housing to include means for biasing the
syringe from its extended position to its retracted position, In such a case, a return
mechanism is preferably present, activated when the drive has reached a nominal return
position, to release the syringe from the action of the actuator, whereupon the biasing

means restores the syringe to its retracted position.

The device may include a release mechanism operable to release the locking mechanism,

thus allowing the syringe to be advanced by the actuator from its retracted position to its



10

15

20

25

30

35

on the housing and the second position is one in which

it does not. For exanple, the housing closure nenber
w@omaiddses a cap that | ocates onto the housi ng PYT/GBa0wS/003725

of a thread. As discussed above, it is conventiona

for the housing to include negns for biasing the

syringe fron1its extended position toits retracted

0 t|on S tur hani smi s . .
B3 e b Eh eRealp Trsihoiortt (B0 Hopig member is one in
wihédc qnie\a:ntsoﬂlm rraleasreeﬁmhmnmns fromobeing operetedafer tkmmple, the release
r

AR H%Q??lﬁ%‘e“*?éeﬁ oY R positions,
theofstst pqmtlorrm%tha &opsieg glagure rmfml.hﬁé ingeingds eviielt Haevethe primary
nefjeabl e to rel ease the | ocki ng nmechani sm thus

allowi ng the syringe to be advanced by the actuator

fromits retracted position to itsextended position.

Al partibdlbrl g %Sfectntehﬁ'refnigéﬁéntﬁ@%inb li® Rvieéh ﬂiéeol‘ilﬁhlg ipﬁgtlon of the primary

cl Qsure ne one ch It reven r.e
bR e BieR et Bt o6 e op B AR Bne iefeabife $88ion is one
ir whish stedaes abgproet fram theexit gpertoer or prgiriie lﬁ’Om)Nl &b Eesser extent. This

ni%gﬁs\.’vﬁﬁp Al O;?xlﬁ‘ %g' lﬂ&ﬂbér%ln E%V@Q rreotrxl%%sl% %pégri]{é&? F]o its releasing

posi tion ou3|n% osure s )
pwnh@rh biyt bréngieg the prd pf | lmmlyeq’mﬁb@wceAmﬁarcent@eﬂ withythe skin at the

ifédiRatsité Aphk %ﬁﬁmlng 158 nt%lsl dhsitfas eiht ttﬁhemk@%h @Bvice is optimally
Qsition, o r.nary Qne

Pg%‘B?%‘@t @IQ‘WSntPtﬂﬂg lféﬁ?t’cona%@r‘?eg‘i’ré ’gﬁ dnJF’ﬁtéO“r %Ycieaﬁ’héi}egm A primary

nfeatiet imothe ifSmoofa slBevahillols |atre1dﬁeély ﬂtﬁge mrea jtecdntiot o dkiveand allows

th%ﬁélgch%&%ﬁio%%lﬁ a? lilfg ﬁﬁllegg &%}) S;tr%g‘tsg é‘gﬁr‘ eﬂl the case of a

hypaletnickiyrigepdiss sleare wid suhrcmdrthd: ea@iﬂmgomceew; whichys a good idea for

tk\%ir s'tqgge%n?}gh,tsg{%ﬁlc%mlthoste%d Ve S ARl 6 B %R/eg.o ntact

I n at e injection site. Apart from
anything el se, this ensures that the |nject|on devi ce

Al SimpRS forl dmo&@§g Me@lﬁh@l‘i’mﬁ @J)Iﬁf)lhéé@ allgich Qx@erhtﬂﬂr @thllglbcﬁﬂeﬂ Qvithin the
before the in Elon cycle ¢

gl n
npypigh g iy PO 1 AeOon| I GYECIh  BiEe DGR g yETpele release
nieoharismh acting he nsduienit dimin dhdtopusitidneinth acpaitpe mowhich Bfno longer

l{l%gess Yl{e f&ggng%ﬁggc Wﬁéﬁcgoqn@ﬂgi (V?Mtﬁg tn?cﬁ/am e‘;ﬁrﬂ?leytmellnger as just

Yder m ¢ Syri
deseribed thh éolﬁmeldgemfaneﬁnmteqnn hﬁr@ltthtnﬁé ‘Bhypaiarydegmiber includes a

1ddIE oPAHEA TS eh RAEH End Pa‘ié}lyﬂe%%{a p\‘\if’i@ct@ Péford Gt engages the locking

a n1n|ster to thenselves A's orm of | ocking
‘Hg@&ﬁ aﬁthga%%%c% ﬁﬁ%rt q Igigh ) %&étae%ﬁm follower, so

that Hﬁvﬁm%hﬁoﬁmaﬁjrﬁ@rﬂﬁﬂe&lh&r Frons & 106k posﬁﬁ@i td {1 réleasing position
I ocki ng_.sur
e e eiePtRART Bttt EOR GRifskibe Sl SRE tigl member may
inghsieta remped suﬂﬁaocragamstrmhlk:b ngerfacengdheprinhey hemkémagts to disengage
ﬁ%ﬂﬁﬁﬁﬁﬁoggﬁggngggbined with the novable primary nmember
esctri bed,

ust the follow ng arrangenent can be
obtalned The primary nenber includes a

The injection device may further comprise:

a trigger movable from a rest position, in which it causes the drive to be retained in
a position corresponding to the retracted position of the syringe, to an active position, in
which it no longer causes the drive to be so retained, thus allowing it to be advanced by the
actuator and in tumn to advance the syringe from its retracted position to its extended
position and discharge its contents through the discharge nozzle; and

an interlock member movable between a locking position, at which it prevents

movement of the trigger from its rest position to its agtive position, and a releasing
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| at ch openi ng through which the |atch nmenber projects

before it engages the | ocking surface, the primry
wWOoreowesesact i ng as a cam and the | atch nenber aBCHGB2W5/003725

follower, so that novenent of the primary nmenber from

its locking position to its rdl easing position causes

the latch nmenber to di sengage fromthe | ocking

pééi{i&?ca% V&Ebﬁ it eﬁm Ce by n?fﬁth’encﬁ% eﬁ&nf g?omgﬁ érﬁgoeus active

Ich a sur Bet's
P9$1§@h g%ﬁgfélgg@r thewsafterrhsinggetaingg is etﬁﬁ@te\@ POFHHiN| nj ect i on
deV|ce may further conprise: a trigger novable froma
03|t|on i n.wh it causes the drive to b .
6 Piovilep QiR ica PR ilpot GALHE YRt exhegn used. Ifit

1msd}t ﬁoﬁﬁsepfhetth@eﬁ wﬂ[l Bgdy, itstrest Pposicioh. Ve hﬁﬂih?deh Iu@é?ﬂ,, thenngger will be in
drive,t

1t?qct1 t51t1rc]>(r)1 Q% Rogttip arlilssg 3 ;E%g%fu’ggm&eﬁ %yatg? users f/fore a/er 'the device
mogrmrqt@s th@lmnlwlxmﬁ)r gglne\n@thﬁsrl@mlt int a sfetpottetbck mechanism, in the
iRG4 bpﬁnﬂpﬁmy Thgt ﬂx%gy o) ﬁéeoéf‘lo@r(‘ﬂg%mrﬂ% intRe rest position

contents | char nozz
of %éﬁgmw%w@rbﬁﬂava piréacgef Vg améclvauthfga%§ ppsifan, does not.

at which it prevents novenent of the tri gger fromits
est t|o to its active position, and
The ninsHPiy sdiher Sy SoRfRpsa PRTMTY Sy Sitclnckise pasision of the
interl@fanethbarbeidgonecsit winol ithd pimby mémbaqgirbjeets [fosn theoexit aperture
ahd Bl lc AR pIREFRELSTor08h M EILUR! BBt RadrhBerAEl Xt project from
theh%mt apertins osjprdjests fremdyto olesgse elgtlenth Abismasans theethe interlpek member
mla§ H’e%%g\)édfffﬂ'm 5’t§ ?%ckﬁ dsftldaas éts%lﬁbsﬁg]i)dsﬁldnt% ?tl‘fﬁ%ng the end of the

posi tion, een use
injeafiog devige %t@sqmtashwﬁhﬁb% skip 5 ths tiRstigh AitheApart from anything clse,

tid SAduke¥l that e 1ﬁ}\écﬂi(5}ﬁdét&&{ is cﬁﬁiﬁr@ﬂl\y%osﬂ{dﬁ@d adeNii€eLto the mjecuon site

t th f h this
P RFCUE S Ey YTk B DR s ORI ot Epdhd Jreredet Sesge allows o
raatinelyi laigeyarealioecontacyije skmmyid afows tiealischheloongle wé eesyringe to be
?@ﬂ&ed Ll }Qﬁc{e%s&z%tﬂx‘[ﬂh gloﬂleoéasé 3;? ! B&ﬁg@hmce%%@sth% sleeve will

slygud ttheomﬁedEo‘é@mn‘atsw Whichi 1ﬁtaegq06cllde¢r@rbtbp saspd ghppertsatarly those
wholal Ry AnTRIRE fo thbRgev@cki ng position of the

i nterlock menber being one in which the primry nenber

projects fromthe exit aperture and the rel easing
Themddmgmfhhé ?@g@ﬂ a}q {threshpeditiéhmap b ﬂiam}évéTEzI’ﬂJB[lod@ €Fhe tngger and

ect .fromthe exit ure o roj ects

aghiep R Fmegt PRIl BERd H, GpePlorE Y 58) R ok register

\Mﬁbrtb@apalrtsaye phemthedateflodnmietnbet i3dkiits gelpodig pasitidng birt mot otherwise.
| . .

Tl'fﬂras] a??%lk 21%: tglggléxé ﬂgql:?%x{%gﬁ(?‘fé rllt? g%:ét? %Oglﬂﬁ ?cﬂﬁis Q‘&WE I})%smoxﬁ by movement of
therﬂr’éléfti%hmgl the apapyet The praicatign Fiak deandhe trigges ardhiigaperture is in

tHehaferibdiembmbect i on device is optimally positioned

relative to the injection site before the injection
cycle can begin. A primary nenber in the formof a
Thé eqsreioal dfas tidgger in its active position may be achieved as follows. The trigger

and another component of the device include a latching projection and a corresponding
latching surface against which the latching projection latches when the trigger is in its
active position. The latching projection may be on the trigger. This other component of the

device is preferably the interlock member.

Brief Description of the Drawings

The invention will now be described by way of example with reference to the
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relatively large area to contact the skin and all ows
t he di scharge nozzle of the syringe to be advanced and

wo edormsdeedd within it. hi the case of a hypoderP@T/GB2005/003725
syringe, the sleeve will shroud the needle fromview,
which is a good idea for the gqueam sh, particularly
those who have to adm nister to thenselves. The

ocking. of, the trigger in its rest position my be
b a0 deBen EMRhhe ¢ 11 gger and the i nterl ook

menb Eigurait shikes the pnd p£uot inpotiandesace gferctaurp is affised to it;

DI 0] 8608 RIGohd £EGhh&nth biilie aper ture wien

t he ts rel'easi ng position, but

not Btmﬁxﬁws mispetion 4 dencerwidh theicgpeffited; nove from

i ts Feshe PRI BReOn 4 @ev‘%ét AR IRARp ha§ PedMreMBVEITRI

of the prOj ection i aperture. The projection
may BEEUSH 158 § qrg@cg?ut%%p %f‘ture is in the

I Nt eFigek 6NEover in §’d&ﬁoﬂi£tsehérhaib abwt &ie idjedtipgedevide mh$ be further
%tfl e position may be achieved as follows. The
9 er and anot her conponent of the device include a
| at cHiguge Pisog ettaveny vaevd ofsusbrarmegifindimertioatdehice;gnd
sur f ction | atches
when @t ééfg ??&gsfalrn \@,fg%tﬁjl}l d }F}%gén;ég? El\?g%ﬁrgie%(‘%o n. The
| atching projection may be on the trigger. This other
Defiled MRBErifont he device is pref erably the interl ock
e r. Brief scriptio he .Drawi ngs The
Pl RO MBS O ﬂ%gew% AURE ﬁla?ya%f 2 g9Pahoh- ©hiremarts of the
dedtendnae tiaschhahﬁc cgmaaai’rydemgl YeRW, s it will VW sden that the cap 111
115%\%1% té{;e‘aﬁ 3@’3 t{% ecot%gera%a L\I;srllgm Iﬁ%ﬁg%ﬁlg%ﬁn%etﬁ%egg 1?? f ortge énd of the
hhw_asng;él&w caidf ofxtbd hoBsigg é2 has howiti apsgute BI8, droge wihadh the end of a
slgla\;éql f&@a#ﬂ?eose%&fu‘) Xedr eF'Iﬁg 4150998 gélﬁ gﬁ%:é PN Bat ﬁts w1th1n the
evice after e

e cap n renove gure !
slgaveehiaviethe G bl isfipstaHer;oguhe hausig b]l?r &s gandicinen ifie. 2.
sectional schematic how an injection deV| ce may be

furtiher nodifi.e ure iS acut:a h .
Flg! LA ARPMECR i ECionoHoNee 108 Tferte SiHD B Mouhg 115 "contains a
hypmeteimic syripget B obcbnivejtenial gpedevivding Detrimigk dddy 116 terminating at

é? §1(fc[ '1rp % h&goférgxl éee%ltfeo \Ps tch? aﬁﬁ% &%frﬁiglré [Pljaﬁget 'lﬁ? "J{lﬁ conventional

and
phl@gerdbatvwwld b\ern@idb/cbq ltséd t¢ dlsglaaég@ the c@eteatslof tted HWngd 4 manually

hhd bdnl derB9ed 88 rdphitled thith §@WRive elénent 134 that terminates in a bung 122.
The bung 122 constrains a drug 124 to be administered within the syringe body 116.

Whilst the syringe illustrated is of hypodermic type, this need not necessarily be so.
Transcutaneous or ballistic dermal and subcutaneous syringes may also be used with the
injection device of the present invention. As illustrated, the housing includes a return
spring 126 that biases the syringe 114 from an extended position in which the needle 118
extends from an aperture 128 in the housing 112 to a retracted position in which the
discharge nozzle 118 is contained within the housing 112. The return spring 126 acts on

the syringe 114 via a syringe carrier 127.

At the other end of the housing is an actuator, which here takes the form of a compression
drive spring 130. Drive from the drive spring 130 is transmitted via a muiti-component
drive to the syringe 114 to advance it from its retracted position to its extended position
and discharge its contents through the needle 118. The drive accomplishes this task by
acting directly on the drug 124 and the syringe 114. Hydrostatic forces acting through the



(U]
(W)

includes a thread 113 that cooperates with a

correspondi ng thread 115 on the end of the housing.
wab@7esd7e0f the housing 112 has an exit apert uP€r/GB3005/003725

fromwhich the end of a sleeve 119 can be seen to

enmerge. The cap 111 has a central boss 121 that fits

within the sleeve 119 when the cap 111 is installed on

dxtugq 2'210&%5' tra)%a lée%%r e;@t% @ﬁu? %@%%%eltxpegplega gﬁ% E ﬁ? z}%&?’ the syringe body
1 }ﬁamﬁlﬂb’ qr.mzrectbm fhfm gd\@ﬂhy peagtreni wntd yhé regen Springfl 26 bottoms out or
the QPN EEH bRRA 1 6t RBs sonRCHHEH d?)@tréct r 8195@10%2 ma@f‘e@ards its 1gllot10n

termnating at one end in a hypode n1c ne e 118
at the other in a flange 120. The conventional plunger

Théfﬁﬁmtl]t\ivablxhgomt ﬂ"tiﬂvi Yetoe! ?lféidlﬁ]ﬁe %ﬁ?ghﬁiwﬁld ﬂi@ s%ﬁé@ NiSconsists of
of the nge nua en.re

e LA sPPHONT (A B A AR RV AL ake prng 130 and
trimsngtsli2 & fldhibledatey ab@? 189 m’ater fifshdrige dletgnd 230. tIhib# turn transmits

dﬁ\%@lg'fﬁe& 1? Ph i &1{}1 3[3% QS asb VQeoé:ié/mgfr;t the\q}h)e etleng g 134 already

syrin ustr i's of ypo erm ¢
IMAHO cessarlly be so. Transcutaneous or balllstlc
dernmal and subcutaneous syringes nmay also be used Wi th
on device of the present invention

th j.ect]
The 1e 155§ 3?‘&% slgmeph B3 hwgldaya hﬁléwwé%n 349,dhe; rpes E%Vlﬁéfg)fMBCh forms a
cdlatiobtlasssr tthe 1rsydmxﬂgﬁlc£ﬂcfh withavant e ﬁﬁﬂ@@erﬁl@sﬁdnh fHe collection

b 5 o TR BT SRS s i
barbé4ditlst aopps ahong bad ﬂ)l]&celse terdan ridd amd thsed dthtke other. As can be

e%? Ygk ?Qre]i:k% -and e &t8L44D d%ﬁﬁf?g% fkﬁé trxﬁsglt\%%roﬂlfit Qﬁgﬁ%ﬁn?lgg{ damping

a syringe carrier her’ en
ﬂﬁéﬁ%ﬁﬁémngian actuator, which here takes the formof a
conpression drive spring 130. Drive fromthe drive

[ 130 is t mtted via a multi-conponent drjve
A TR e BT ST e el POR e S e
13ofbtd dre hcmsirtgsl mgt@lnde@gd posi trioa raladv@I It@ &h\ﬁh@ﬁsmg $12 under the
t ed| e
iR Pud SR ok 10 SRt o ARl e e g
L24 and the syringe 114. Fydrostatlc forces acting
Initﬁl‘ﬂ?/uglté &rhﬁ%q; ﬁﬂﬁ%gﬁ s tﬁe‘idr?vel ﬁ%éi@rl 3¢ XEE Wrive ‘%Le%% $31 | moves the

frictiaon bung the syringe

figst i yesl P’Ve’étr@lﬂ‘r’éi tbﬁ Sestdag clemreah 32 moyet %rsecqmtdrwetement 134,
m re@éh) Edbe Y doﬁﬁ thle TEx i0¢! tat€H arnkXe1 33y N85 gﬁle*%‘é%cﬂér@e element

el PSR e 1ot R 51 e g
12(4rtb\le adprinisgrei3thoandth Bgrisge boyel 151abatshthesttor0bf theret@m spring
8 il SRR &l SRR p 5 ity o
exiitppertuigri?s Of S lmsmgflulﬂsThle contenugh entglrihe 1d@n sphing 12,mbottoms out
ortthg E‘yﬁﬂg@%tﬁG%ée‘t'seso‘fh@oﬁlleﬁ%%gtﬂ) nérfb'@ sﬁ&(ﬁ) t?&@re{ Pds%its motion.
%gﬁ%oqn ﬁgt(rgltlg %glo%nlﬁe?ween tﬂg secrolnzl/ %n%e ?:lement 134 and trhg %yrmge body 116
and the hydrostatic forces acting through the drug 124 to be administered are not sufficient
to resist the full drive force developed by the drive spring 130, at this point the second
drive element 134 begins to move within the syringe body 116 and the drug 124 begins to
be discharged. Dynamic friction between the second drive element 134 and the syringe
body 116 and hydrostatic forces acting through the drug 124 to be administered are,
however, sufficient to retain the return spring 126 in its compressed state, so the

hypodermic needle 118 remains extended.
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The first drive elenent 132 includes a hollow stem
140, the inner cavity of which forns a collection

W@ b@moass7d42 i n communi cation with a vent 144 PEEGB2005/003725
extends fromthe collection chanber through the end of
the stem 140. The second drivé el enent 134 includes a
blind bore 146 that is open at one end to receive the

Béfofmhb4QcaHiItrilc08 et 1 3t4r}%ac91'é§‘ e erﬂ%ﬁ%ntrzw%l S4Bih thtel'ﬁnnge body

re.146 and the stem 140 d
15358 oFiorn iR caneeh of e pinae P Sctmd heBORRe tich amms 135
litking gler fifshahd sbawad)drive @émmtdﬂd;t It readh@rcoppieicadbed3 7 within the

h(iu%{n ef‘li Cﬁ"lb% %?{Hg%ong%?dr{l%)\\/e% n%l/ V%lé" ?E}th):fé ra{onrans il?? inwards from the
pésiiagi .ﬁ@\xmltg aprgeront dievhigh theg modongertchepldthe frss griveglement 132 to
th%%@cona:?il%v@ @Feﬁl‘?én't 84 %dédhfy tﬂ@‘ﬁb%eh%uxtfg@ﬁ oﬁghé ObdsBY&ion 137. Once

drive sprin noves rrve S| eeve
thisshappee Yig ﬁv'é dgye glpment 13 hacte gotlpreer ionghe geqopd drive element 134,

alRIvEAE e 184t @Rt dieiferdtilBSto BHolv¥ Sel i RIB e sk3dndMYRSelbhent 134.
second drive elenent 134, in each case by acting

through the flexible latch arms 133, 135. The second
Behahweethekhnmnig ﬂfﬂld isovietsinad eithidy a véseivodr 108 difiaed detween the end of

tha rﬁrgtt q:g} ?1@1%6: §ﬁ@‘l{ecblxnglr §&2 1%% qge geco%ﬁqg-lve fgement 134, the

m nis
vciqmeaﬁathmwsew@er bt ok terfd tohéeqr@tsg ran th@ ﬁmgin]s@ﬁ@lerﬁbré 132 moves

re[a%iw s tlﬁapa‘éb(ﬁﬂ R é?&ﬂa{tqga%eﬁ'}ﬂe H}ﬁlep)é%%ge%rl.g} El H}etﬁg bifive spring

energes fromthe exit aperture 128

13912% thp iRt 1A ol apsee; faneiiag fletdisfoxgd Thrgu&lwe vent 144 into the
cdlietti@vBhbier 42! TRuS Yoncb ke Begylelhechn@alss EOH@veOEééﬁrreleased the

bst t sh ar s not
opgestiet A fve B 11 skt e nbmeRi i epine it to flow
thetignrt coh8dicamd farlred Sy thagenbbdlly ahd Glsanatts Inglrostatically through the

ﬂﬂg%@%ﬁ%g—f&oﬁ%@t\?&%ﬂ ﬁ?ﬁ}s&] (%JQ{EOB&] ﬁn% ?lg{x%:ﬁé 1t3?r ??4 thence via

adm ni ste
the seepad fdoive leaesnt | b dabshrs askasiated Wethsﬂpﬁ ﬂwg of gz dappingiflyid do not

atRALAE thdGore&aemsh 8f itNe b@él}e BBMe d3theb88iaNSrehiOeTBME Thus, the return

the syrin d the drug 124 begins to
Spﬁegg?g Eﬂa?la%éom Fﬁsﬁq Xﬁhq]}&mogwgpw@éww el
drive element 134 and the syringe body 116 and

drestatic for tin r ou
AR AR o 7% BEAP LCRAR e A o Rl i CyRas body 116
andeczm g0 gpr furthe. 26t ithisi panic dnpcesisetd ot tiesyrisge tHg are completely

dlg%g%%g rdgﬁcthg ‘?@1{1[3 xdrbé § R Hﬁ}/}@ ?r{ﬁ‘%g F%On g@tg ?(5 ?etgﬁethe sefond drive

Seco rive enent 1 4 reac its

elginei 134 Wdtssiepmigh PpyHYn 216 to sentiBledpecatife ﬁ@dﬂﬂf’@iﬁtlg flgid to flow
thbbih Y weﬁtgmhﬁmlﬁ% kle/fidi &ehad1@aeht 18D BBl hdetlent.

arms 135 linking the first and second drive el enments
132, 134 reach a constriction 137 wthin the housing
Bdfa. thd hesenoirst4si aftfiuid 1sl&hatm&tﬁ shd Nexibledxtchbhand MKJanlng the drive

sl&%%llsﬁnttx qﬂ@rfﬂ& oxgén Ste 06618 Ci? eﬁcgq ]anéﬁém (aornsg*éc?g Qvithin the
hongmgt g 2. The constrlct1on 139 moves the flexible latch arms 133 mwards from the
position shown to a position at which they no longer couple the drive sleeve 131 to the first
drive element 132, aided by the bevelled surfaces on the constriction 139. Once this
happens, the drive sleeve 131 acts no longer on the first drive element 132, allowing them
to move relative each other. At this poini, of course, the syringe 114 is released, because
the forces developed by the drive spring 130 are no longer being transmitted to the syringe
114, and the only force acting on the syringe will be the return force from the return spring

126. Thus, the syringe 114 is now returned to its retracted position and the injection cycle
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the second drive element 134, aided by the bevelled
surfaces on the constriction 137. Once this happens,
W b®7/03463¢ drive el ement 132 acts no | onger onP€TIEB2005/003725
second drive element 134, allowing the first drive
el ement 132 to nove relative o the second drive
el ement 134. Because the danping fluid is contained
MAthIQ a reservoir 148 defined between the end of the
SISOy i ve el ement 132 and the blind bore 146 in the
second drive elenment 134, the volune of the reservoir

Aﬁégls\%ﬂes a%g t{cgugg Cc{rﬁ)?ﬁﬁceatﬁe 'i:ﬂ;gl “ flé?Stbeg{i ré’rﬁoxﬁeld%g}jﬁ] the end of the

novas rélat I'VE t O

. housing 1 e Asorande seen fomefig. i dhe byd tnh@e gyiinge speqlad witbor boot 123.

Tﬁ@ i1 hE3IRY Q)'f theléh tﬁﬁlﬂtémﬁr thd §fi§9{/engl § WhiPthleap 111 is installed

faorced through the vent 144 intq.the co

o Higrhouping 432, lﬂrhaléow ghide cpfiand fhedin} e wfatb% holﬁfr%gn%@eveﬂed on its
lchaing dagen s %&a&edts thalllend @dgsae Texgrdsedle loyp tine ig Eﬂstéﬂied the leading

R T 085 e PR A AT L s BUSL0D dethe cap 1

isléemovadidthalteadlirgr edegehyithesliatl R abillyndt hideugier tthe shduldat 159, which

oA, AR L US4 3 PO 5 B

el ement 134. Losses associated with the flow of the

M&@H%hﬂ& s! delh Geltond Qenah tRRUALRA ) ghd Qirﬁfﬁsa&ﬁrrﬁ&gl 29N whi€respect to

bod the syringe to a great extent
wbgﬁlﬁﬂlﬁ %lng?] d¥12(6‘%?%trr@i°ﬁ§g’§dﬁﬁ}’eé§%de &rogh glqvle@ent gy a resilient latch

Iﬂ&)ﬂb@ﬂ%mh@t iﬁﬂﬁdﬂt@i \K/Rﬂiﬁltﬂéh@ﬁi@m@jandﬂﬁ bisediintd ARositibe in which it
second etes. it

| i t hi .
RGNt PREE TS 16° dTd® SAHPESS REF U7 oMkl the locking
syrfiicatl 63 { the latdnmember b1 albeextyndsiberobid adateh opephel & in the sleeve
1 %Sﬁga{dgcﬁqmﬁm#oﬁkﬁcts{ ﬁéerﬁ ghee%(;ﬁ{ 5;%9&1@/ 1 §8h ?hg [dtc\,he%élm)é%l includes a

store rrve

rameedi sHefhce Y agabwt whivhtas edsndih eéthedatéb gBening 63 agipimie manner

of hehfl defing bW ddno vdldvidReTMaN noldthentodt tﬁstéGVé |1‘139 fd & Sirectlon into
drive eI nt 132 to copti nue |£§@nnvenent

ﬂwégogﬁ%. ,1 an g¥er Worag Gepressifa Q @ro;ﬁﬂglgfqng)a?mees?eeve ebrmgs the
edget TH &ff the 1438 opeikg g5 tihie cdm'tasce\nsﬂhethv earhBdd warfdeetllo@ of the latch

eh{bﬁé} { X erlth%r dre]:prf%Séon : et%%g thaenlglr b 31%8(@1-5 g@' &t fn%Oe %ﬁavards and

ousi n e cons
thiuls i <b$ee1ga@t &hmathq:sloileagu sufaceld 63 r Bhe qu:evepdé? tm@hbe depressed by

bgﬁ?ﬂg tHeQend P ﬁli&ﬂoﬁhﬁ\we% fflo E&ﬁéfct%tﬂ ﬁ’l@g;ﬁfn 44 gllu@cﬁd?leslte Once

sl eeve Irst drive el ement

hsilateh msynter 46 bb%qhﬁwag@r Famdhe iekingsuraes 163, él%f-i YHinge carrier 127

151[3&) toMBR ak héfuileaRBeATIhe TRelldd RhSh@aMer dndlldrdet S Nno
| onger on the first drive elenment 132, allow ng them

to nove relative each other. At this point, of course,
Fighet ayd 7 rsg@;v Hiddévicer by bs édtheb ecalifsel. tAﬂémﬁgir tigs 6 and 7 differ from

f9EVE laﬁ)cp eg%tn{ h&?jltgﬁé Ve ﬁﬁﬁé@%ijn%gv gir ?thgé)d Lnl%nr%gﬂwﬁﬁé B8 the device

ransm

skt mgﬁgﬂn 4tdnd 5y cwgéoe\melen, the deviee indhuden afi@gg@r 3Q0draving a button
3008t SRIAIANG RPatD I lugs 304 that cooperate with pins (not shown) on the inside of

the housing 112 to allow the trigger to pivot about an axis through the two lugs 304. The
main body portion of the trigger 300, to which both the button 302 and the lugs 304 are
affixed, forms a locking member 306. In the position shown, the end of the locking
member 306 remote from the button 302 engages the end of the drive sleeve 131, against
which the drive spring 130 acts and which in turn acts upon the multi-component drive
previously discussed. This prevents the drive sleeve 131 from moving under the influence
of the drive spring 130. When the button 302 is depressed, the trigger 300 pivots about the
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126. Thus, the syringe 114 is now returned to its

retracted position and the injection cycleis conplete.
WQ@\RI070Bd636 t akes pl ace, of course, only once theCTap2(i003725

has been renoved fromthe end of the housing 112. As

can be seen fromfig. 3, the end of the syringe is

sealed wwth a boot 123. The central boss 121 of the

C h [ t hin n

2P0 Bhidnl fifls We! dHaof i 1§L1?§§§nér&l?er%%l ibi%i € Bleabdient with the
drivel skehee 13 1p mopsalidwing éhé dnvwleevmms thepek lvedenthejinBuence of the
aliadiig @@ge 157, but not its trailing edge. Thus, as

the cap 111 is installed, the | eading edge 157 of the

lip 125 rides over a shoul der 159 on the boot 123.

Figovx&hem mSexitmpeﬁ@@ 128 1r1tHeSenﬂijlﬁVdi‘l‘ibusIn|gel 120 &b Whick@geend of the
ﬂl W ||, not |%§ ovg\r t he Sh&% {?15?1,9. led t

S\‘RﬁY“c r@&r@a‘t‘l 5P BFRGEC 1% Loph i £ prygve 11718 coupled to

adytton deck1IW which povea pogetiierivaitl treoslente VB almitdi gzer awludes a stop

p a)‘a;l ZbSTct% %1@ BuntG 'i] c'krk lwaﬁgluﬁest %g gtoé apgll?ﬁe%\%a'\ﬂggh Cﬁrsﬂ)%ﬁ in fig. 6,

resp act cannot
arerape of res;lqﬁfrre%fm @@i hgwavendedmenght iyto aeglétsli by émarql moypment of the

sl@@&@?@ 18dcH Radits' i a &%Elﬁﬁlld\mg ﬁb%rﬁé}ﬁ OIT' %E%Lﬁ&)n]l@)gk 816! Whilst the

hiased into a position. in which it %7%
StIOBcIRP rig 2sds Eét%@”eé‘ﬁlr"a3§§'/ 3 gut egr%l%?r 1bey butter 3P may not be
depreaginghct ﬁfbykﬁi@iﬁl fagisetlif dae. Mo g&@doailﬁhnﬁﬁﬁbﬁi fldfble, barbed

I tend t.h
8BS ER R T d SRSTBR  Ds s 15 wi
whjpdr the tacli@@projdvtion &1 € ngrprb ehed @i bhutohus éqorasseé.r@tmd: the latching

pxsbg&,ftf%ﬁe}» 1%2%&3 qg@h&ﬁ {mtp’ﬂhg n'i‘%%ﬂgg qu? %67%1 aS%ftlé% H%éeﬁ%@@ is permanently

reggined vyllthébvebuttomﬁ@% in i denressed ppsitione sl eeve 119 in a
direction into the housing 112, or in other words

epression of .th r Ctln end of t esleev bri.n
T}qﬁg r%ﬂ@eémﬁ# the Sosre 145 dn adﬁtﬁ?tlﬂ@ 1 teé § howsig hi 2 x in Sther words
d&yirésh;ldm thapigeting ehdofthd 6lecot, Hri’mgs klfetndip piﬂrﬁlermtbﬁr&glstm with the
st%nd L H?}i (iIl% i eS@ﬁ QoS3 UR 6N g&f to b res her %Pon Q is retained
twards cane thussad °d P"h 5CK

I'sengage
1r511|$ ﬂauessmﬁ Positipe by |tleaekag:h1@pmtlbe 3de pné g]geetatcﬁyng surface 318. The
sl@évengf Ma§ Be d@ﬂgssgfi ﬁ' get‘EE 'eﬂ@ o@ﬁ}@ 1ﬁfec{1ﬁﬁ gf\gte%] %]rﬁ’& tontact with

he skin nJe IOI’]SI o
thffeﬁlﬁaratl@a lmia%tlcm s‘%@ﬁ@@a Wﬁﬁ?ﬁ’e apyhiiengseupIsiEes it is properly
pddiBonddRIcTY i8R GG EycB bekds. i S free to nove as

requi red under the influence of the actuator and
drive. Figs. 6 and 7 show the device nay be further
Thedsd ofdte sidbtenblvdivth thgseletsecand 1@cldihbfteggd 30tnahid gsallody the syringe

cﬁﬁgr ?27 Fb g? tggétﬁ‘% |\§1’th tclh)%oP Hrﬁ&\} \Nné g%) ?Pi’vt}gllt ix?é{l%gﬁ ghe sleeve 119

evice s
frAsl lzeamg Q@r@e@d]resmltselndevmtcgratqdemq@@l deviga cgfgaéfrgaao@mgn
having a button 302 at one end and a pair of |ugs 304

PR SRR PSR A B Te) LB 4Ryl s
albosieswith rrefegance he Higured Ggmd304re dpplied. Again, a housing 212 contains a
hypodermic syringe 214. The syringe 214 is again of conventional type, including a
syringe body 216 terminating at one end in a hypodermic needle 218 and at the other in a
flange 220, and a rubber bung 222 that constraints a drug 224 to be administered within the
syringe body 216. The conventional plunger that would normally be connected to the bung
222 and used to discharge the contents of the syringe 214 manually, has been removed and

replaced with a multi-component drive element as will be described below. Whilst the
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mai n body portion of the trigger 300, to which both
the button 302 and the lugs 304 are affixed, forns a
wo cRiosg7érenber 306. In the position shown, theCEGH206/003725
the | ocki ng menber 306 renote fromthe button 302
engages the end of the drive g eeve 131, agai nst which
the drive spring 130 acts and which in turn acts upon
ge MbiaGO M ApSAt oid!h cﬁleﬁﬁﬁ;vtﬁ\és'ﬁs %%&%%%ce&ah@ be so. As
ents the drive sleeve 131 from novi ng under the
111|ualfr¢tgtérthe hoﬁsm@ endledes @ epmcn rsgnn8G26 hasrbisses tisusyrorge302 from an

el ErSRRERRE bSR3 B Bt AR S s 212, 1

a dtRiRtadt fosRvEAHSMEBA thY hpotibenid rrieh‘(ﬁe 9189y Qortdthed MAWin the housing
allowing the drive sleeve 131 to nove under the

21 fThgeetem spring B86 aeth va thppiringe 250 viap deeve 28hows t he
exit aperture 128 .in the end of the housing 112, from
whi ch the end of the sleeve 119 can again be seen to

ACHRS @er ARl 65ths hOWking s hicgmplessibhelrikapyag 236. Dsive from the drive
coupled to a button | ock 310 which noves together with

sprig 2S0dhipdrangmittedryda thei iggléirconmongrfediive te thipsysinge 314 to advance it
ﬁ%qt%gﬁgggé h8§1tll)1? ¢K ]gt§ JthegH&i ﬁgs?%%r?ghf& al?geffet% U&?ﬁ%’% ‘through the
nexdle, zmmeemvetmdmph@m thmttaskrlggacsingrdltmytljf nmtﬁel drug 224 and the

novenent_of the eeve 119, which results
SEBEF &4 oﬁa@rﬁ@wﬁs%ﬁ%ﬁﬁw&g tbweglb ey G238 Rndats, @ Ipgragitent, static

fridiBn QR MieEnitihfly %ﬁﬁlr@ YWhat Wey advance

regi ster, the tton 302 not e depresse once
togbtbyr, ansl the re;telgxi Pprieg 226 tbottmyls other the syyeze AP 24bsweets some other
'nC|Ude?% { (ﬁ;mblef barbed | atchi ng projection 316
UELRES 108RM %0 al so i ncludes a | atching
surface 318 with which the latching projection 316
gages when the button is depressed. Once the ) )
Thetnmﬁtl repmnospeic diivh betr@eh dbe | datvehwdingi 23 ahd thetszmngfg 214 again
surface,318 .the.trj [ e |y, re n
oo e s oo e FRRSUERRCE kP b OB e arive
spiigeaBindafankigs $1 Refexidld Jatthn and23 R 64 aditst dﬂi\fb élblﬁent 232. These
hou5|ng 112, or in other words depression of the
elppmgnts @fs ﬂgwéh@ dtai} (A" sTheeliest deve slymenhd3% i pupitiangmigs drive via
ﬂé)HBl% 15E0 ﬁﬁseﬁ?,é"‘té) egsécﬁf? ahiOP RRGKL %‘3’49 V'{#sﬁe elé‘;hL:&WaFEQsﬂo% in detail
trigger utton 0 e depresse ereupon It
“B’etlsi bedate] the ifirg ditivprebssaed Zﬁ@ mcﬂulctm alhplivtvestdra2dhj tlhg inner cavity of
jection 314 an the | at rf.ace 318. The .
wBI 568 Golfson gl D dd oo SFUBRd g glemrat Litimgtoden blind for

24Wh8CHs 'oggn gtedﬂe(‘e%d'té‘ }&eﬁ)%rlﬁé‘ﬁtemvﬁﬂ)rhnh RS LNthRLHRR. As can be seen,
Injection site which, apart from anything el se,

the rbsm% dnd the stpmcﬂalé)rdeﬁnp odluid mseuroiméﬂ&r\exﬂulhewhld]t edeinpimg fluid is
qj%c e, begins. The use of the sleeve 119 both the
e and |l ock the trigger 300 and to allow the
syringe carrier 127 to nove, together with a

boot-renoving cap 111 that prevents the sl|leeve 119
A trigger as described above with reference to figures 6 and 7 is provided in the middle of

the housing 212. The trigger, one operated, serves to decouple the drive sleeve 231 from
the housing 212 allowing it to move relative to the housing 212 under the influence of the

drive spring 230. The operation of the device is then as follows.

Initially, the drive spring 230 moves the drive sleeve 231, the drive sleeve 231 moves the

first drive element 232 and the first drive element 232 moves the second drive element
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from bei ng depressed results in an integrated

i njection device of el egant design. Figure 8 shows a
w@e@fesded i njecti on device 210 to which the PCT/GB2005/003725

i mprovenents descri bed above with reference to Figures

6 and 7 are applied. Again, ajthousing 212 contains a

hypoderm ¢ syringe 214. The syringe 214 is again of

230 RY 84thi Q8Sby hotRE, thidu gb gkl ﬂ@u@leﬁﬂa&aﬁﬁg al@y332 9285 The second drive
térmnating at one end in a hypoderm ¢ needl e 218 and

elaﬁenwmws and, Ryfvidegyef Qt'zt@c ﬁ%ﬁ@naaélﬁdb@éﬁt%@n@f@z acting through
o e SRR B S8R BB, 1B D Dicn ot

retwrbl| Ghring r 108l |ﬂlebﬁhﬁﬁmpﬁ©§€lt6t eo:hblesskw nghd 262 lmxddemﬁd needle 218
to discharge the contents of the syringe 214 manual

cIpgigeh 8am Hiensibapaee £épIoddhe hﬁP%lﬁg &l%uﬂnls C@Bﬁﬁ‘bfﬁe‘i*ﬂtﬁ the return
LQ'L g\;fyipﬁlﬁgﬂgﬁ{él quﬁé%r ‘#ﬂéclt Aggﬁgs (3); ?i@g‘% ﬁ%loﬁl eortlyng}'cdb%{ructlon that retards
it mosiomd@atanet tha staas fiactidnybdiweesothe hﬂng B]ZZJ stid ’éteegmngthbody 216 and

hqusi n cludes. a return, spring 226 that. bi ases th
thggwﬁ %ﬂz Foreet acting eoes ] 5%0&4#3)& adpiiieEH! et sufficient to
re@ﬁ?fﬂe%ﬁ HBve xS0 devdI A APEHE Wrve s Q%’U talp ﬁng' BYSk B second drive

2, to aretracted position in poderm c
elnmeniﬂ BPU@instoconvaivibih Wiet $yringe hedﬁ 8l6 iandy tlElQrugﬂQé begins to be

ur rin 6,.ac on t ri 214 via a sl e
fich, TEREs HEREhGebToph en Bt g Sa oo pies POy 216 and

hﬁl’rb éf@acsf?)'irée@ GeBRO thrblighv@eldrenpih e B hdiBinSiddrbd drel BOwkrSsufficient

transmtted via the multi-conponent drive to t he
tOSyqtam dhe 2 eprimgy 3A¢ én jits ¢amapressed staser wc thedhynedemigmeedle 218
rd mngg eétgnded position and discharge its contents

RS éﬁrk € needl e 218. The drive acconplishes this

task by acting directly on the drug 224 and the

éfi%rl nge 214. Hydrostatlc forces actlcég throu h t
iRyt Zacopdcririvecelemens 3d reashen Fre end oftifscirave] Z'}’t“ihﬁhthe syringe body

thﬁits%gfﬁfé fig c%’t@ﬂts% easslﬁl %Qg%v\%f%gg Qf‘scﬁﬁgﬁd %ﬂe6ﬂex1b e latﬁh arms 235

y ensure t toge unti
linlehg rthe Spsti agd 3260ridotit1wselmﬁntm 23ghe34 yneacﬂga &xmd;mmﬁ 237. The

neets s her _obstruction retar. i.ts
COPRGITAR BT b RBRANY dcorsEe deced ety B 7 Finge ssgive to all
ofRBdcddiSoreis! BaehAlfh RRHAn&PBSwRES tli%f s;HHg%%l ?é 20 I%H additional
conponents. The drive sleeve 231 takes drive fromthe

ﬂcmblvearmp rd4fgoR 8@ smdnd deirs nciement t23ﬂoTh¢se>@dldit@nh1aﬂcmble arms 247

afir v rrent 23 hese eIe
oS el Yb 255 bt e FIR Qe 232 B dnind B3 arive is
trhrf¥nditiéd ol the B&udhd Aridlé ENtexit 234, IFRir®B Qllhstitatel tid AiBectidh dbdce 210 at
a second drive elenent 234. These el enents are shown

thierpagitioai wheg" thep@dﬁmlr élethlhfe afny 247 e \iestemakipgt coppmt with the
411@{;4(3%533941 %l{nzné the i nner cavity of which
ect |

a“col er 242. The second drive

el enent 234 includes a blind for 246 that is open at

one end to receive the stem 240 and cl| osed %}
Thyg ¢raptricpign g3 moyes thegdditional flexible arms 247 inwards, a1ded by the bevelled
surfaces on both, and the additional flexible arms 247 in turn move the flexible arms 235,
by means of which drive is transmitted from the first drive element 232 to the second drive
element 234, inwards from the position shown to a position at which they no longer couple
the first and second drive elements together. Once this happens, the first drive element 232
acts no longer on the second drive element 234, allowing the first drive element 232 to

move relative to the second drive element 234.
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the bore 246 and the stem 240 define a fluid reservoir
248, within which a danping fluid is contained. A

w0 eooggaw7as descri bed above with reference to PCTHGB2®5603725
and 7 is provided in the mddle of the housing 212.
The trigger, one operated, seryes to decouple the
drive sleeve 231 fromthe housing 212 allowing it to
nove relative to the housing 212 under the influence

of the drive spring 230. The operation of the device
Bieeaus g dagping w@ss con’fawéwlghm & Feservoin 24 3sinfingd botsen the end of

2 I
oA BheI 8 BRI by LIS NP FOR G50 JBNGR 234, e
velugestt the 3esere 248 hell sesbrddéebrease aelthereingt2BAe elémaamz moves

case by acting through the erX|bIe mat chi ng ar s
pajiye t e%ﬁ@\@rq Igraens| 28ftavienaha formee s gty uney by tla% é@ve spring

9(?1 £ uﬁ’:%' rgﬁefr{;ddi: &h@ '283135]3;385] Bécfelfrg)zﬁrﬁahhﬁ 1% %ﬁ;@& 1f?t8tth<9 Qﬂllectlon chamber

nistere noves
243/ ﬁhmg,eoﬂme die ﬂﬂ:ﬁlbkfgh'tdhsdrrﬂsI%Sdmve dreenteltdsed,r tht dome exerted by the

in 6 The return sprin 6. conmpresses_.and t
dﬂ@fp 0 dessdiarkoas q@w&n@@gg fzfﬁ'bmaﬁ ng it fo Hpu ipter @e collection
HedshePhald %d@ﬁéc@@h%&taﬂ&'ﬂ% tRRRAEH %@ﬁmﬁ%ﬂlthltohgl;/ ﬁ12c]t_1é>n between

return spring 2 bottons odt or "the syringe bo
theefatss argb sesond hletrve chanentis tZBZJ,n234h ahencetvaa the $ecendrdtivomlement 234.

Because .t he stati fri bet he b 22, apd .
LEES S5prings Bhupe ahiPedriganoe: & re 15regs T fregyacting on
tHelHo@y @ (R Qb @ 8 2feat @xteﬁt Ahk 1'the tr&ﬁﬁldspaﬁlg MBtremains compressed

sufficient to resist the full drive force evel oped by
andhibe fypadsisisriendle 2goaingextendes. poi nt t he second drive

el ement 234 begins to nove within the syringe body 216

and the drug 224 begins to be di scharged. Dynam c

Afftet £timenthbeéovna it b elchiong2 2P ompletct e tay¢liwigen &Q:Ch‘ynﬁéfﬁbody 216
and hydrostatic forces acting through the drug 224 t
‘e catigp s fathey A dhisheaialy he coplents ol Wnng@tZ&f*narﬁ Fompletely

dx‘;]%g%f'&r AR ind %%%Gexkzﬁ%d 52 thOHVE %?ﬁg% %‘95%3 1§ Qettd ethe second drive

m c nee mal Nns exte fore
elsexenm4dn iite eerehm’r@nmuﬁﬁ 4nd encﬂ]ﬂsut tuecaamjtlmfdanq)mg ﬂtaddxb flow into
|n th rin 16 before t contents of
thme &iop ﬁE@nﬁ%ﬁ}é‘ f%}F Ka. FYe clement @529&? Briioug 1§ povement.
arns 235 |linking the flrst and second drive el enents

232, 234 reach a constriction 237. The constriction
AXBinge 276 on ﬁ@drebyofah@mrpmh dnve glement 234 riosmiahy tataihs the flexible arms

t i but :

24 5 SRt Palnls’ Bt €sline RaTe HRG RS Fans S Feserypir 248 of

dafigthl fRRRls dxdhexdtdd, ehaflaBibRAAtcAnring @33 emRiih MEeidyi@e sleeve 231 with
el ement 234. These additional flexible arns 247

the\latst ideve ieteriang 38| @om waffEsmtlynfar Herward gelagive ye the second drive
SBAETERs %, YR Bl Ve G5, 097 MLBY e s
233’,ljvﬂiétéu@6n fhedthses 1@ bO efificctive in retaining the flexible arms 233 in engagement
with the drive sleeve 231. Now, the drive sleeve 231 moves the flexible latch arms 233
inwards from the position shown to a position at which they no longer couple the drive
sleeve 231 to the first drive element 232, aided by the bevelled latching surfaces 274 on the
flexible arms 233. Once this happens, the drive sleeve 231 acts no longer on the first drive
element 232, allowing them to move relaﬁve to each other. At this point, of course, the

syringe 214 is released, because the forces developed by the drive spring 230 are no longer

being transmitted to the syringe 214, and the only force acting on the syringe will be the



the position where the additional flexible arns 247
are just making contact with the constriction 237 in
W b@7odsponent 262. The constriction 237 novesPCTIEB2005/003725
additional flexible arnms 247 inwards, aided by the
bevel | ed surfaces on both, anggthe additional flexible
arns 247 in turn nove the flexible arns 235, by neans
| i ' bé.t f i ' JEUMR to its retracted
R T e DA Tt e B B, 2L o o
pbsition advkthp agedtioorvysledweompletg. posi tion at which they no
| onger couple the first and second drive el enents
together. Once this happens, the first drive el enent
232 acts no longer on the second drive el ement 234,
allowing the first drive element 232 to nove relative
to the second drive el enent 234. Because the danpi ng
fluid is contained within a reservoir 248 defined
between the end of the first drive element 232 and the
blind bore 246 in the second drive elenment 234, the
vol une of the reservoir 248 will tend to decrease as
the first drive elenent 232 noves relative to the
second drive element 234 when the former is acted upon
by the drive spring 230. As the reservoir 248
col l apses, danping fluid is forced into the collection
chanmber 242. Thus, once the flexible latch arnms 235
have been rel eased, the force exerted by the drive
spring 230 does work on the danping fluid, causing it
to flowinto the collection chanber 242, and al so acts
hydrostatically through the fluid and through friction
between the first and second drive elements 232, 234,
t hence via the second drive el enent 234. Losses
associated with the flow of the danping fluid do not
attenuate the force acting on the body of the syringe
to a great extent. Thus, the return spring 226 remnains
conpressed and the hypoderm c needl e remai ns ext ended.
After a tinme, the second drive el ement 234 conpl etes
its travel within the syringe body 216 and can go no
further. At this point, the contents of the syringe
214 are conpl etely discharged and the force exerted by
the drive spring 230 acts to retain the second drive
elenent 234 in its termnal position and to continue
to cause the danping fluid to flowinto the collection
chanmber 142, allowng the first drive elenent 232 to
continue its novenent. A flange 270 on the rear of the
second drive elenment 234 normally retains the flexible
arnms 233 in engagenent with the drive sleeve 231.
However, before the reservoir 248 of danping fluid is
exhausted, the flexible latch arns 233 linking the
drive sleeve 231 with the first drive el enent 232 nove
sufficiently far forward relative to the second drive
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el ement 234 that the flange 270 is brought to register

Wth a rebate 272 in the flexible arns 233, whereupon
WO pooceases to be effective in retaining the flBXi/GB2005/003725

arms 233 in engagenent with the drive sleeve 231. Now,

the drive sleeve 231 noves th¥ flexible latch arns 233

i nwards fromthe position shown to a position at which

no | onger couple the drive sleeve 231 to the

first drive el enent 232, aided by the bevelled

| at chi ng surfaces 274 on the flexible arns 233. Once

1t hi s AhdpRensn ddvie: ddnkptRingt eeve 231 acts no | onger on

the first. drive elenent 232, a Iowlw.tg§n1to ve .

r ol afitgEsips aRiad g TR Ve Havringf bayak ArtiscBiEe 9a7ds and higving a boot
iy covegeitPdidchagger mizekes swlthabibe apdepetih molvalble dstvwitevial refpaded position

. j ' 23 re.no.l r bein P
PR O % 5 L IRy pgpsgoed osiion i
whishi the disehar grenegyld exgendgifiiom the hotrnethpoughfapraxd apeiwet he

r et Up De1SREHIRGo&&Er mEHRisnt RS J%%é?}ﬂsntﬂgjs}g’i]n%e P 5@2{35{6? ?osition; and

to its retracted position an e 1.njection cycle
conpP 8pestes elpse memier fhaf ean QoshPXR firse Bowtierrin Bibirg: it fpcates on the
hogisd agl @@a&ﬁﬁﬂleﬂecﬁiﬁf‘ Be¢Rardsrd Yo B6in B #¥esk@d Band a second position,

.di scharge nozzle aving a,boot that covers it -
i BEaT gL pTegertabe Mok e R g an et slagsed: th first position
obtevimesing ciastireantmblerpssing orenini whivh itcdnghges the bobiakgehat movement
y ' | th US| N n n _ex

of filofisind, FRILREP oI BbAER IS RIROR AR HE Dot from
thetsgripgrisi ng through an exit aperture; a rel easable

| ocki ng mechani smthat retains the syringe inits

retract.ed PositLon; and a haqusing cl osure nmenber_ that .
2can Sadbisglion fevic agseuding torclam | jimwdieh; the figg pogdiog @t the housing

clobgre hsien @ @inPrIEVe it Sodet) thel extkdpRBuidae MR diS BRdrEOMdzz1e, and the
r.el ea econd position, in which it

bei sed, and. a
S%nggﬁ%?mb§évsﬂiWﬁﬁ@‘?%ﬁﬁpﬂb mechani sm from bei ng
rel eased, the first position of the housing closure
3menbar, iﬁj%hff?&l ﬁé\ﬁ%é Qcc%iﬁ% fd Elaﬁpgacg%gai}nh? i Qlch $@ Al3osition of
movenent” of the housing Ttlosure menber To its secon
theokqusingrelpasy mesnber i3 onpvalwhith ihlocpiebonfthehoupiag and the second

pSAtidEdne & whRhiitUREhbEN device according to claim1l
in which the first position of the housing closure

menber is one in which it closes the exit aperture to
41 he dindnjeati@edsviezdceordaptotane peeeding chiiihivaiich thedd@sing closure
Ln.which i es, n ..An.injection device according
anﬁ%T%ﬁﬁ?&ﬁggﬂgﬁgf%%E”ﬁ%h%ﬁPg% the first position of
t he housing closure nmenber is one in which it |ocates
50N t BE iU RRALARInS]6 A ReKiAd QBind | heh
it does@rnot .n 4.V Ancl& nj g%t?oﬁd%;gv@é}éé g%&)?ﬁgcéﬁpéﬁnfﬁ
pr ecBHRGHPRRS 80dn i n whi ch the housing cl osure

a drive that is acted upon by the actuator and in turn acts upon the syringe to
advance it from its retracted position to its extended position and discharge its contents
through the discharge nozzle.

6. An injection device according to claim 5 in which the housing includes means for
biasing the syringe from its extended position to its retracted position, further comprising:

a return mechanism, activated when the drive has reached a nominal return
position, to release the syringe from the action of the actuator, whereupon the biasing

means restores the syringe to its retracted position.
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menber is a cap that |ocates onto the housing. 5. An
i njection device according to any precedi ng claim

WO eoovlodw7€onpri si ng: an actuator; and a drive PCEHGBR®S/003725

acted upon by the actuator and in turn acts upon the
syringe to advance it fromit$5retracted position to
its extended position and discharge its contents

A hr o mg Qgofi dl%{;ﬂggr ggorﬁﬁ%tb %%au?, 5 ’g‘ﬂciaﬂ‘h%:%dr@l%f ggﬁ%ﬁﬁng a release

accor
mReH msm d}pembkstmgelqaﬁ@ they lockige medhanisms ﬂ@)@t dlddng the syringe to be

aﬁﬂﬁicéd B theOadiiator’ fBdh 361r8Gadd@BpdsitRIA to Hretxl&%ﬁed posmon and in which
chani sm_ activated _when the

risi
thfy il Pﬂ%%gg? oL e hoU e Ao RIAF TRtk s gBS i1 WHeh ttdﬁrevents the release
1nammmsﬁfﬁhfb@ygomgafﬂron1the action of the actuator,
wher eupon the biasing neans restores the syringe to
its retracted position.7. An injection device
8accordi mgection glesiom &cording ti plaBn fluirt mdiiche thepreleabe gneghanism is a
phislaPPRRnITRE Hﬁﬁ/hﬁ‘l@b@ﬂ)@t{eﬂqbaﬁﬁg ahd te@@a%ﬁllg O{H}%lt 0919 lﬁh&'@n whbch the first

nechanls

Ppfionek fé} SOBYSIRG JaAsure guomber ﬁc,ftnééln Wbsahtlt @wetsdhe pgmary member.

ext ended p05|t|on and in which the first p05|t|on of
ure nmenber i s one in

the u5|n nts
t he %’1 §ﬁ| gep W%é‘aﬁﬁ %btblmgltl%qlegfoc g posmon of the
pnn]aqcmembedeylome iacwhicHi 1ng>r<bjectglfﬁ1mmtﬁe |emtwtpeﬁhret Bl the releasing

pF)sq g@%eor{yslg egsdo%a %Bg gro*ec[ ﬁrgm tﬁb e?uﬁ eqr%go_]]e? $ &om ittoa

kpﬁgﬁﬁ&bh of the housi ng cl osure nenber |s one in which

it covers the primary nenber. 9. An injection device
Sccordlng to claim8 in which the | ocking position of :

1 O TREEFYOThG M aceerdingeto) chaiy] etnclpim 1Y 8] which the primary member
iddh@esqni t aperture and the rel easing position is one in

which it does not project fromthe exit aperture or

projects fromit to a | esser extent. 10. An injection

ltevi da ‘.‘m}mbindi dyideo acdoading toonnyc Ipadcelihg Elainnhincihichethe locking

nREh ???seers al 18tch n?én%?e\f %hat ocﬁgd %%0{111 %?])u&fl%l WG Fi s blased into

accor 0O any prece amin
a lﬁ@@ﬁ%%Wb’@b nﬁﬁngsg@ aalorslgmg hmﬁm@@d thenveel eap s mieolraisodl acts to move it

frohl thhthokHRn MY i JoitidAGn Wwhidhl 19§@Q)ng&téﬁ§§%eg QR IUCHH% St face.

which it engages a | ocking surface an he rel easSe
nmechani smacts to nove it fromthat position into a

lhOSI Ahoimjéctiomhdesivel hicodpdih® rtg edlaign 9age cldifme 10 Olﬁkbvﬁg:h the locking
ectl.on to.cla

e ag?sal G 1%3%‘%%@ freber F{S‘gw Iﬂﬁatgcf tflfjnl {hd housing ancms%:)lased into

a position in which it engages a locking surface, and the primary member includes a latch
opening through which the latch member projects before it engages the locking surface, the
primary member acting as a cam and the latch member as a cam follower, so that
movement of the primary member from its locking position to its releasing position causes

the latch member to disengage from the locking surface.

13.  An injection device according to claim 12 in which the latch member includes a
ramped surface against which a surface of the primary member acts to disengage it from

the locking surface.

14.  Aninjection device according to any one of claims 5-10 further comprising:
a trigger movable from a rest position, in which it causes the drive to be retained in

a position corresponding to the retracted position of the syringe, to an active position, in
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mechani sm conprises a |latch nenber that is |ocated
Wi thin the housing and is biased into a position in

wakiock3dere engages a | ocki ng surface, and the ppeCTaBg005/003725

menber includes a | atch opening through which the
| atch menber projects before g engages the | ocking
surface, the primary nmenber acting as a cam and the

| .atch er as a.cam foll ower at__novenent
wiieh ﬁpgﬁ%ﬁr R ERbe AP s ramfﬁg thﬁéé flewimg 1t 9 hetaévanced by the
ab&ia&ﬁi&inﬂ dn limﬁi td advaael sks syiiegel Abmhitsreethetedt position to its extended
AL 80 %ggglscﬁa(%rgl NG tlhro%_g?fhef &S %aggr]? x%o%ﬁré [j ection

PREVPE &M AL Ent S%Q? ai'm 13t ch menber
i ncl wdestealoplam@qunwabée hefaiensta laickiol posgionf at evhgdh it prevents
x{x { TRie ffﬁgé%? fﬁﬁﬁ“& b %&%BH%S% bedve0 stltlftﬁl and . releasing

g surfac I nj tion device accord |n

p&ﬁhyoene whice |ihphews mpyemgnt Hethecsapt Somgts st Pﬁ)@fw {0 its active

PIBIYioR] tBe frigder Mefe@fibr RO fetAibd ih fts Whtivdpdsitiomauses t he

drive to be retained in a position corresponding to

the retracted position of the syringe, to an active

150si tAmmjectiomtiedbe adcoriing wraygone afislesnd 10 durthee compilisng:

Zg t Lga:t% Efg’ %oéamésfr&n laor@.'sl,t ggsﬁ&)n i vﬁgcliaq \ég\%%g ﬂ} béﬁvtqu be retained in

armsﬁmtcedeq@gsdmg mtheaetratoseda;asémm ﬂwmgm rfo an@perative position, in
%ﬁt’ Ab Wonget éalﬁé)snthg Ative %ﬂ@é@%’caﬁ&@ B GG B g 1%%la@vanced by the

an interlock er novab bet ween a
aﬁ@@tonaaﬁ in g,y afvanee ﬁhewm&s ﬁemexﬁfe ﬁ@traskﬁdt m@lttqm ok extended

pPokiBiBh hﬁ@dlrsaﬁatrg@mdnm& thﬂ)wgh?eh@&m\eiﬁgem%ﬂei & and a
relea5|qg it.all ows .no

t
1 R ngr b e efinihe s pringy PLSEE; GE Tk ber being
mdeblerbeigen 4 loekiagpbetiomet mdicheit prevets lnmwetrﬁznamﬁ the &rigger from its

r9$ %'o%lhgﬁ] to %35 i%&? lg)lr ?1'}]138 tah(? ﬁiedylﬁzrh%g rgé}ﬁ?gr%r(ggctg %ro?r[%le W aperture,

er co
and gielgasingsposgns; ot which itmllmws mpvrsme@teafébetrxgger femjis res position to

iReachifb %ﬁﬁgn'dﬁthQCﬁhﬁétrg M&bdr€RJe9 'iﬁ{)'t Reoit@ 68 the ex1t aperture or
e syrlnge an oper

retra tion of

PYEFHE ?faﬁ* itfora {gics Rxient, S gt heTeatios Bz rabard vl ttiyg position.

o) retalned thus allowing it to be advanced by the
ctuator_.a ip turn to.advan edr .

1Bet 2t i Pt BedePeBE STl 4 Sl o Which the tigger

mmuh@rzgépdlqrg mombenthst, tihrtbe gést tpesitidi sxftbe geggeozaigeges a locking

ﬁﬁgcead’fth ?ﬁ&é&‘&kl rEﬁQ'Q {ve Eif%hs c{%gn%pe primary menber,

interlock ne mova et ween a | ocking
position, at mhlch |t prevents nmovenent of the trigger

1f7r omA L Hjdcash dpase hd:c@mlhg td hify 96d bVQaiBRSI4 1 ®@h anﬂhtﬂli@mgger and

O ects romthe exit aperture,
Pl gﬂeﬁaﬁ e EbRiasliahand S st ¢ bfitiof Peingan regiser
with ibg@perture mhieh sher ﬁﬁirloplo siehitenidia iistreleasifig pmqmms ibtii W0t otherwise,
ﬁl&garltoglﬁ%éj %l:@ ’Iﬁgé’er%%% frqt)?r(le fts PRL pggit% & 1tJ &?% %ﬁgﬁ( 'bgr movement

of the projection into the aperture.

18.  An injection device according to claim 17 in which the projection is on the trigger

and the aperture is in the interlock member.

19.  An injection device according to any one of claims 14-18 in which the trigger and
another component of the device include a latching projection and a corresponding latching
surface against which the latching projection latches when the trigger is in its active

position.



projects fromit to a | esser extent, the trigger

thereafter being retained in its active position. 16.
w@\007/0p@scs | on devi ce according to claim14 or BCHGBRM®S/003725

in which the trigger conprises a |ocking nenber that,

in the rest position of the tt7gger, engages a | ocking

surface of the drive and, in the active position, does

not. 17. An injection device according to any one of

clainms 14-16 in which the trigger and the interlock

2te b ém injectioridevacpragpidéng torelaimdl S%im velpieh therlatchingeprojection is on the

tﬁgg&pction being in register wwth the aperture when

the interlock nmenber is in its releasing position, but

not otherwi se, thus allowng the trigger to nove from

2'[1% S ﬁ&ﬁinjmiﬁhtdeefbe_t &cblﬁ&lr%aﬁi &ldEn AO9SHt iilgiﬂn % HDWRIERNthe said other
of the ection int aperture. : i njection
prt BEE TS S B URalo kS i h < he pr o] ecti on

is on the trigger and the aperture is in the interlock
menber. 19. An injection device according to any one

of clains 14-18 in which the trigger and anot her
conmponent of the device include a | atching projection
and a correspondi ng | atching surface agai nst which the

| at ching projection |atches when the trigger is inits
active position.20. An injection device according to
claim19 in which the latching projection is on the ‘
trigger. 21. An injection device according to claim19
or claim20 in which the said other conponent of the
device is the interl ock nmenber.



