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REUSABLE AUTO- I NJECTOR Field of the Invention This
invention relates to an injection device, for exanple,
W@2000A835e¢nbl e auto-injector into which a drug PEGB2009/001448
transferred froma vial prior to subcutaneous
injection into a patient. Background of the Invention
The use of autqmatic_injection devices (comonly known
as auto-inject &@S@%Lﬁéqmﬂ"‘a’%@%amnt to a
patient has provided many benefits over nanua
syringes. In particular, auto-injectors have hel ped to
FielEbf ®éInt&Rioaur den on hospital staff to deliver a drug
0 a patient because patients are able to use the
devi ces on thenselves reliably and safely and in their

-0Wn no - I CL.i . '
i B RPN Sl 510 6 AL E L RE L Bl et
whightDdhuy sy Gestramsfertedpironl b wiglr pridded sybcutmeorsi infection into a

pre-sprung) and ready to be used for injecting a
patigak i ent. For these reasons, it is difficult to insert

a drug into the autoinjector and, as a consequence,

manuf acturers of such auto-injectors have typically
Badkpovunikof thedneeritidnl ed syringe for use in the

auto-injector, or a conplete auto-injector unit which

is pre-filled with a particular drug. This requires a
The"Be® reAHRhdte ahjRsticidkvicel §85thiBn fwadC4stHukdLEhj et @S P&Sdeliver a

t han woul d be otherw se required for an auto-injector
medjearagns ¢o arpaligng basprorsledirany denefits lover manualisysmges. dn payecular,

dru and Lntain_t |10t for. |
e R 3R RBPEN resFe SREb L SR Bl bR BB o drug o o
patieittiezhie pafiaitaue aplexdust iladdvides snftemeheb relfably adl lfely and
. Is required. Drugs for nedical use are often
in thegheWaBPWeed and distributed in standard vials. In

this way, drugs may be supplied in bulk conveniently

and relatively cheaply, regardless of

‘Known auto-injectors are described in WO 95/35126 and EP-A-0 516 473. These and

similar auto-injectors are typically provided primed (i.e. pre-sprung) and ready to be
used for injecting a patient. For these reasons, it is difficult to insert a drug into the auto-
injector and, as a consequence, manufacturers. of such auto-injectors have typically
provided a pre-filled syringe for use in the auto-injector, or a Complete auto-injector unit

which is pre-filled with a particular drug.

This requires a more complicated and expensive manufacturing process than would be
otherwise required for an auto-injector because manufacturers must also obtain and
provide the drugs and maintain the facilities for storing and handling them.
Furthermore, the manufacturer must operate separate production lines for each drug

which is required.

Drugs for medical use are often manufactured and distributed in standard vials. In this
way, drugs may be supplied in bulk conveniently and relatively cheaply, regardless of

the way in which the drug is finally used.
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the way in which the drug is finally used. A
significant cost-saving could be made in providing an

W@ ea0oA53Isgect or devi ce which is capabl e of dr awp@yGB2009/001448
drug froma standard vial rather -than relying on a
pre-filled syringe. Not only would such a device
benefit the manufacturers, who would no |onger have to

A signifi¢ant vaé§pﬂng cerllsﬂgbef mafledn grovidiag antawto-wjentor device which is

cap{91E BETne Lt BB Badet ot it o 4 e b syrinee.
Notadrﬂy woall Qﬂ:h& m@w Bdneﬂﬁﬁie&naxﬁiﬁ’ctﬁ%fd W HoSwoil GioCleHE st have to

ﬁgrowded wi.ith a supply of vials for self
providerbespeke drugofilled ﬂe\a%f bitalso hospitalsewbichwenld epioy @ simplified
id s

invegfifty ROREi A ol malk £, 008 A BRUNiA8L AR beABef on W kegular

basipy andi pé eints,rwhorvcowdd ba peoidediveith a Rlpplyf of ﬁhlsfoukmmmtratmn.
conprises the operating nmechani sns and all other
reusabl e conponents and the second subassenbly

In aﬁ@iﬁbﬁ' A8 ukO8f VIAlLSHdrin®s tﬁé)ﬁﬂé@mﬁﬂ&%ftraﬁingw gleall® proaportlon of an
repl aced each tine the device i5 used. A faj or

autoj- me dsyisE. dfyptdaliy,swmmde@tgtsaess enbfllqedu iQ tbhh)esupassvmmm The

pre-fil

first” B0 acolieh 1B Suine FPeslrbitng 3 Sbeoffr reusable
conﬁp%fld:rﬂﬂﬁﬁi ihs séébnﬂ&ﬁﬁib%érﬁﬁly&bﬂtaﬁﬂsﬁﬁe G et JothpdRARS tha® nust be

t he manuf acturing process of an auto-injector. The use :
replaged caghtime dhedeyice ij888dd enabl e this cost to be

reduced. Summary of the Invention The present

invention ainms to solve the aforenenti oned probl ens.
A migj@ofadiongh the @osti of metsieoamd:imkiaeﬁmbdmw 'th}:ep‘»roalsidrf 6f a chamber

ub- a i sing .a chanbe | ding a_ fluid,
whighR PR athG ﬁ%g. (§ PR O EF oA nAS B ied Ao Bl o ange of
sym?%’g lid B Bxp e%si%ta QRA Fm TR RPN eHsp m%@%%ﬁﬂﬁﬁc&hﬁ% process of an

nmber an havi ng an outer surface substanti al
autoeipyectoet The vse eftstandardevials wdubdtenableathis qosstomrrcdmeér
and an adapter adapted to transfer fluid into the
chanber. Providing an injection device, such as an

Sun@ithBr ofithe Thedntioaavi ng a chanber into which a fluid may
e transtferred by a bespoke adapter has at |east two

benefits over the prior art.
The present invention aims to solve the aforementioned problems. Accordingly, an

injection device comprises a first sub-assembly comprising a chamber for holding a
fluid, said chamber comprising an inner surface and an exit aperture; a stopper movably
disposed within the chamber and having an outer surface substantially in contact with

the inner surface about its perimeter; and an adapter adapted to transfer fluid into the

chamber.

Providing an injection device, such as an auto-injector, having a chamber into which a
fluid may be transferred by a bespoke adapter has at least two benefits over the prior art.
Firstly, manufacturers of auto-injector devices need no longer manufacture a range of
pre-filled syringes to be inserted into a reusable sub-assembly. Rather, the manufacturer

may provide instead a single type of sub-assembly in accordance with the present
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Firstly, manufacturers of auto-injector devices need
no | onger manufacture a range of pre-filled syringes
W@ o00basiswserted i nto a reusabl e sub-assenbly. IRaT/G82009/001448
the manufacturer nmay provide instead a single type of
sub-assenbly in accordance with the presentinvention
into which any variety of drug may be transferred -
invemtiogd irs0 evlyiclyranyr vareety mjfedrugamay Heetransferrel immediafely prior to
. .sub-assenbl be nuf actured in bul k,. t hereby
injGCligthe REF CHREEIST o LU PHETE D6 PR b, Paandipptiied g qullgthereby
red@8ing theAnSRiFRIGHAEARE. t Whereby the invention may be
used in conjunction with any type of container from
whi ch a drug may be transferred into the chanber hi
.particul ar the invenii na used w t.h st.andard .
iGN ety PPt Shosdd, SREAC SRR, kP PR REY be used in
conplinRE6#h Withhaf typb&frofdiner daewbich 4 dnilema¢ beathnsferred into the
Wher eas known auto-injector systens require pre-filled
champer. ngepartiquiar theinypptiqn maype pjedyeithestandagd vialk d i nto a
chanmber within the needl e device permts greater scope
for reusability. The adapter may conprise neans for
Furthenhorg, theeisentiqe alléws augrkateh eroplostidneof thenneadizaassefbly to be
tra erri fluid.into the chamber wh he. st opper .
reuged. msraa%%iw PYRIUREIOE RYSCh AP TF B.Ie"gﬁ%‘{ rigpe e apability
of tesRigig Aaf Ako hRBadbat Alth@Ntle YkedBAHBPEARits greater scope for
Provi ding an adapter has the additi onal beneflgr of
reusabilidyi ng the need to di sassenble the auto-injector to
provide fluid directly into the chanber fromwhich it
is injected. An adapter which is configured to
The! sd@psdrahay lcom@ribé infeah) €orC hidktigr thenadPRs throustethd ehamber; and
provide a fluid to be injected at a conveni ent
megqng it iraisferring fivid wim i chambsr when therstenpsy s, meyed apmyifiem the
. ' I ch; | i ch | ferred is
cxit ek, T8 R Rbel My b lop e AP e dfl ok UL L. ¢
aperture. Consequently, the volune is increased as the

: st.opper s veqd away. fromthe exit aperture, The
Proyiealapisr DBt (o ahissaCbenehibet wanost githgmged i disasgemble the

autd-GeS2BNRH VMBI Rl WRBERP 6 tREhdnter ftoth WvHilH R ik RBjected. An
chanber. O course, in alternative enbodi nents, an
adapter which is configured to transfer fluid into the chamber enables a user to provide a

fluid to be injected at a convenient location.

In the embodiments set out above, the volume of the chamber into which the fluid is
transferred is defined by the space between the stopper and the exit aperture.
Consequently, the volume is increased as the stopper is moved away from the exit
aperture. The increase in volume causes a decrease in pressure in the chamber which
thereby draws the fluid into the chamber. Of course, in alternative embodiments, an
increase in chamber volume, and a corresponding effect, may be achieved by moving a
stopper toward the exit aperture. Other embodiments which achieve an increase in

chamber volume to draw fluid into the chamber are also envisaged.
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i ncrease in chanber volunme, and a correspondi ng
effect, may be achi eved by noving a stopper toward the
w@000/1535¢3 t ure. Ot her enbodi ments whi ch achi evECEHGB2009/001448
i ncrease in chanber volunme to draw fluid into the
_chanber are al so envisaged. Preferably, the stopper is
- adapted to transfer fluid into the chanber when the
Prefarabig;f the stoppenis gdaptedntovizanstsrifluid éntpebe chambérewbératisetransfer

f h it t . Th t b
s YL 90 P e dB B Mt DB RLREcP i8R e
fluid fromthe container to the chanber. Suitable

contai ners may include any contai ner configured to.
The:eapter may i agpptaddtoi eealvs adliid ponsainer snshinanstexi the fluidbfrom the

; . .
R N N
conVdih B divy andiinteefate Msonemiriies withihesdaptdie Thos ta stdndard vial used

provi ding an autQ-jinjector systemis greatly yreduced . .
to contaip candy ganspertfluid, mgdicaments gnay, beqpsed 1oncmbinafien ygth this

inv&ﬁ%flbehp%ﬁg QhATRr, SRE! do8l ¥f %O\fiﬁﬁg.pﬁlt Bﬁtﬁzinjej?_ﬁg sSHRROH Breatly

vials are easy to obtain a OW i n cost.
reduaedtaaitieepronesy off ¢rapsfexringettic dtug into psyriigeahayebelpefornied entirely

dapter. It wl |, be appreciated.that,the conpveni ence
by G5 BBl widyidard viply B re R oBlact it o' L) TG BHidiner may
be freWALDAGRE pRRiMATldhdidTehedRpice renders the transfer of
fluid into the chanber particularly straightforward.

In some enbodi nents, the adapter may extend outside of

. el X : he la : o
e L e S P
contruidettionbetithe elie tadepteo tdene rthantharisfee 6heldié@rintd rnthe o¢hamber

enmbodi nents, the nmeans for transferring fluid into the
Parteqrgfﬂﬂye%trmf%w&r i Wesome gnpediments; thetadapisr aay fatndeoutside of

. b uid i f
the ?’ﬁﬁ)?l ﬁ?le(n%e %ﬁkg@?nlgt nRedid U flainenha) Ql‘?r'igq& Pﬁ i)[lﬁrg?lﬁlcgl\rs\cl) the adapter

rom-t urd contalner throu
to createdd Byidaendinebetwegpthe costamey antl teaharhbam t he exi t
aperture. Alternatively, the needle may conprise a
fluid passageway i ncluding a unidirectional valve.

In sdihb embUIntbn®)) AR MeddsHos frdfsférfihg fluRbintdMe BbbEf may BSmprise a
hanb :sﬁapgt)épl cally, containers used to contain drugs
o

chanoe
hollgweflyid neddihagripadctatsingageothie thid eendpiaer toatpansten fluid from
the ﬁ&ﬁq:logta%'rﬁerr %blgﬁldthg %o#lg\% n%g(ﬂg R rthcﬁagp}g:e? E]sf ﬁlg%degvéyofrom the exit
plerce thne cap; may Torm part
aperture. Alternatively, the needle may comprise a fluid passageway including a

unidirectional valve. This would enable transfer into, but not out of, the chamber.

Typically, containers used to contain drugs are provided with piercable foil or rubber
caps. A needle, provided on the adaptor and configured to pierce the cap, may form part
of the fluid conduit between the container and the chamber. Of course, a needle is
merely preferred. Other means may be provided according to the particular
configuration of the container. For example, if the container were to comprise a valve,
the means for transferring fluid into the chamber may comprise a hollow passage
connected to the valve by a ﬂuid tight seal. Other embodiments comprising a means for

transferring fluid from the container are also envisaged.
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of the fluid conduit between the container and the

chanber. O course, a needle is nerely preferred.
w@emensiseans nmay be provided accordi ng to the PCT/GB2009/001448

particul ar configuration of the container. For

exanple, if the container were to conprise a valve,

the nmeans for transferring fluid into the chanber nay

conprise a holl ow passage connected to the valve by a

fluyrd tight seal. her . enbodi gents conpr, si ng,a ans
They il Bh@E mhbe gt 16 BRERGe RN Thrr o ety 8% fg RN the
stoppeintPgREhibel) Ohlsavh At efbedifiit, tie: RSIRRE RebdleomBY extefd for the

t he stopper to deliver fluid through the stopper into
lengtly of éh?amg@ferhi framthe santainss dit th proximal ensh te Hienehamber, at the

. e . . - f

distfhaS b IR6vibPh pABIC Ak Alul Ber SHARIER, An AOMdrfPpenett of

this @irtbodimen ds that thepfoeoei afeengagiagpl oheirddr writh thertdliotv needle at the
t.here- between.. An additional benefit of this )

proifgh amﬁew 3% lt%%%m?%blﬁ We&%&ee%ﬁ?@f ﬂ@edgp shthys safficient to

pierdd i@ sidppe R thdisAe&d.€ at the proximal end may al so be
transferabl e through the holl ow needl e and thus

sufficient to pierce the stopper at the distal end.

Al ternatively, in place . of suc needl e, t.he adapter
Al e in Plist ot loh Dl 5 il ine) CGupfiroa Faete second
needlé,2ddaftet 8 pSdr@P BRI stdpeP &S Perinif flbidcdto the thfisfend 5ht8rthe dhamber.

into the chanber. In such an enbodi nent, it may be
In spehcas embgdimenty dowiny de nepessHy te Provdde gimeans fier dvdeg the second

h
needJE Bib et B Wikl O FhAREGhe stdonBRRETE ¥ ABSENMLY for a tbe

or sitrtilar ifeansfoe trahsterriguivdd. Suchhmemsnsay@ymmrisefarvabe ta permit fluid
valve to permt fluid to be transferred into but not

to bé) fpnsgprracHBtodi AgLeut "I(%ﬁhep‘fhéf”é’ﬁ-ed enbodi nents, the
adapter conprises a fluid pathway to transfer fluid
fromthe container to the chamber. In the case where

In ptefereddepbatimentspthesdsptar sompyises lofldid\pathverdl te teansten dliurdy from

t he .l engt f the adaptor, the fl ui athway. i s .
the SRFatGHIO e st 18 %, Stk WikTs, e il sORties ™ piaels hollow
needl® eRRnaMEths 16EHE FARE Wdhptof, NBe THAP pathwiYis thRXigH&he needle.
fluid pathway between the contai ner and the chanber to

Howevem dn die ¢ase wherd thereisenopsch wangleregndyét, themslaptefymay provide a
ﬂuuf)&ﬁﬁ@%? b&vebn {hlébc%ntafhgr afid ﬁ{g’clsh%mber to transfer the fluid. The pathway

may be a hollow passage or a tube, for example.

In an alternative embodiment, the auto-injector comprises a second sub-assembly
comprising a releasable drive mechanism. The mechanism may comprise an elongate
shaft which is driven against the stopper upon activation of the drive mechanism. As
will be appreciated, in addition to its role in transferring fluid into the chamber, the
stopper may also assist in performing the function of ejecting the fluid from the injection

device into the patient.

The first sub-assembly may be detachable from the second sub-assembly. This is of

particular benefit if the second sub-assembly is reusable. As explained above, in
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In an alternative enbodi nent, the auto-injector
conprises a second sub-assenbly conprising a

W0 2008as¥id e drive nechani sm The nmechani sm mayPCDGBRI0SA01448
an el ongate shaft which is driven agai nst the stopper
upon activation of the drive nechanism As will be
appreciated, in addition to its role in transferring

provirlmgdwordetachﬁde ewtamemblim thesseepnslesubragsenahly ocomprising the drive

mec%%mgx%ts rgf Eﬁe > a0 %&ﬁ{ m%?' b%fre e:ﬁgtn%;nga%g) fflrrsé'I §u% asserm)lty, Eavmg

beefs bhmgﬁsmtméohtawwlme dieg aﬁdlaielpenéﬁtpﬂih be dBpessdthf.
sub-assenbly. This is of particular benefit if the
second sub-assenbly is reusable. As explained above,

0 G -
Of doggs{ ag‘éégﬂr?gﬁ Lyig%aqn)gﬁ?ﬁﬁggﬁttﬁ)ﬁl éH%r I've mec%anl e oa?fot lﬂée}%used if
requitetio Fojlewingr thafaqprlsidne of addrughatoe&s: pateent,i fusther fluid may be
S sse in en. brou into contact. with
trangheiTgd SR o S by o 0P JuBf b Famerbatighl & described
abo ¥R €THS wWollfd RaheH Be ‘Péngt t@ﬁn bt %m}ieoﬂl’to ‘dj€ctbrl 3 further, as the only

sub-assenbly may al so be reused requi red. Fol | owi ng
comphpemss pt@nslmg ocfpl@emug would bé ethpawaé nand fth¢ ttlheg In such

red I
cirepyitaficdle t iy Herpfingedin ' e e st FURRRFE 10 provent
con@bﬂ&&mnThlS woul d reduce the long termcost of the

auto-injector still further, as the only conponents
requiring replacenment would be the vial and the drug.

In efibodi Ssgéot[ngdeﬁgﬁgrazp%e% kab-ﬁg%f)@ v @191%99 %etc8nﬁgured to be

sterl asse to pr vent
mseaedll\mﬁmm &td shaft tb mrmﬂmdienﬂmﬂ pathovayr i Hiusgtha sheﬂ(mmy perform its
sub t he adapter m be con ured t
Funchig8 ¢ G0 T HOBME Tareet ol &dofr?laefhe fajefiian gevice, whilst the
ada;ﬂé’xt IB‘A?)[)rovTJilé@ flufd'Eorkh@f tb tH@XtoFﬁé o Qe S A8 Qﬁd)pﬂe @hnsferred
driving the stopper to eject e fluid fromthe
intoitlhg ¢amiben devi ce, whil st the adapter may provide a
fluid conduit to the stopper such that a fluid nay be
transferred into the chanber. Optionally, the adapter

OptioSally; Y adhpteist Aplivably dttichdtle 36 QP @tbpﬂéﬁh eMWdRFeak the stopper
stopper_ nust remain functional inside t
mus ganeain Ajrctiopgl igpide thgautp{injeefon aacatbe fluid has begny sensfesred into

the chamber, the adapter may have no further purpose. Thus it may be advantageous to
remove the adapter from the stopper prior to injection. The adapter and the stopper may
comprise inter-engagable threads to permit such a removable attachment. Of course,

other removable engagement means, such as clips or detents, may be used instead.

Brief Description of the Drawings

The invention will now be described by way of example with reference to the

accompanying drawings, in which:

Figure 1 is a side view of an auto-injector according to a first embodiment;
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t he chanber, the adapter may have no further purpose.

Thus it may be advantageous to renove the adapter from
WO b@gsspper prior to injection. The adapter aPCI/GB2009/001448

stopper may conprise inter-engagable threads to permt

such a renovabl e attachment. O course, other

renovabl e engagenent neans, such as clips or detents,
Figure\? ise sideedewredithe first Bmbedinmat whersin owiabhas beenBingegedgrith an
d The f’.t?lventi.on WJI now be descri bed by way of exanple
adapfet of PR AMPARCE t he acconpanyi ng drawi ngs, in which:

Figure 1 is a side view of an auto-injector according

to a first enbodinent;Figure 2 is a side view of the

Figyre3sis agsidsovieweaftthoufiest embodimend whegein paéal hap aereturthier pngaged
. f.the. -injector; Figure 3 is a side
W1tl€|£}16€vﬁggr?ﬁt6h%ﬁuy;?u€clﬂn%rgdi ment wherein a vial has been
further engaged with an adapter of the auto-injector;

. Figure 4 is a sjde viewof the first e i ment )

Figyfidrisamide Yieti of tﬁ%\@% &apodimsah wheen Pﬁg?iﬁ?gg?% dpypinto the
td-infd¥dt; © is a side view of the first enbodi ment

o V\jfﬁ%!réei n the adapter has been renoved fromthe
auto-injector; Figure 6 is a side view of a first

g oriod SOOI ShBBReA R e R HoBE S B B Beep removed
fron tifel AG-Mj&@06r9f the second enbodi ment wherein a fluid :

has been drawn into the first sub-assenbly and the
adapter has been renoved; and Figure 8 is a side view

Figlﬂ're 6ti|§ea scigrgQ/% %Ftﬂotﬂjs t—as%lﬁﬁlgi (Q)n}lg(g%& gcfj %15 aga ete 'nyailccordance

sub-assenbly 1 n engaged w secon a |

witete@bhdembediaienpdf tha imfentibre Drawi ngs Figures 1 to 5
illustrate an auto-injector 110 according to a first
enbodi nent of the present invention.

Figure 7 is a side view of the second embodiment wherein a fluid has been drawn into

the first sub-assembly and the adapter has been removed; and

Figure 8 is a side view of the second embodiment wherein the first sub-assembly in

engaged with a second sub-assembly.

Detailed Description of the Drawings

Figures 1 to 5 illustrate an auto-injector 110 according to a first embodiment of the

present invention.

The auto-injector 110 comprises a drive means 111 coupled to a plunger disposed within
a syringe. The plunger comprises a stopper 112 disposed within a chamber 116 having
an inner surface. The stopper 112 is movable within the chamber 116 and has an outer
surface which is substantially in contact with the inner surface about its periphery. The

stopper is made from a pliable material. In the embodiment, the material is rubber, but
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The auto-injector 110 conprises a drive neans 111

coupled to a plunger disposed within a syringe. The
wW@kwngsds4xonpri ses a stopper 112 di sposed w t hPET/@B2009/001448

chanber 116 having an inner surface. The stopper 112

I's nmovable within the chanber 116 and has an outer

surface which is substantially in contact with the
oth¢rrpliable urataials moyualsd be ysed.i piher gontad eswemppthe steppencied the

| i abl e r I n, the enbodi ment, the

ChaWEFrentOPEFaif@“(m@ggP&aﬁ ?Fé’l pliable materials may

al so be used. The contact between the stopper and the

chanmber forms a fluid tight and air tight seal. At the
At éhesld!aﬂtal evnd of therechambendd 6 1therer kﬁemeoméedpaovmte@pamre 114 in
corr_ dfaqﬁ))ﬁ \&Hﬁ aﬁllgl%ctlgn Wﬁg?:gﬁl&n:’\%e Bcl}l&) inj egltslpgglaep and
readyOtol nject rAediethad iBota paticat,ahp apekibn dfhibe GBﬁEéﬂis anfollows.

of the devjce is as follows. Upon activation, the

Upogr aofiyatign e driye meapsht nge dRppase the mﬁf@m pesidle 115
t; [ f 0
oot RSl B U B0 iiRoRR I DTl sl Rl bV RChubdS 112
w1t1ninaht)e:hamb€r lm/\m\dardst tiee exittapeperet Ut4 td kapelothex@mkentshef the
he chanher 6 through the exit aperture
Charfg ﬁ%ﬁé‘ g“ﬁ‘?ﬁ“é’é’?&’ cléé'pri ses a renovabl e cap 140
i ncluding a sheath 142 di sposed over the injection
needl e 115. The sheath 142 protects the injection
The r@@tfdlmecmacoamxsm avénaenble eappktOainciudingya sheathd142 disposed over
the A h %&?}1 i‘_%‘ﬂgh@ o's gﬁ%’; \s/lge\é [ H Pr&ﬁéc?s fCIItl re]:((:) }oneﬁeeglfsesﬂg and pr0v1des
a subtthﬂﬂiallyofhtﬁlamgh&hh@ @ir tight tsbat dt thd ﬁlb F tHiy 1djléct15h Gieedls 115, to
: 'aﬁ; t he stopper 112 abuts the exit aperture 114. The
prevgy ‘I“Qb‘P@eﬁﬁcﬂr@B@%?r Qther contamBstion s i nto which a fluid
may be transferred is mninmal and, accordingly, the
chanber 116 is substantially enpty. Wen the stopper
In tHelduto-gnjpaier of Bigacks dway3, ftho stopper E2i abuﬁq)metaxiteipa:ﬁdre(lslee The

w1 Gt e B B8 L RLTE o LD charber
and,! ofdTP the Ichamber 46 tidRUsstdRtanh Unthtpg Whh whe st%Bger 112 is

imediately prior to injection, contains a drugito
positippasicaveay, from the exit aperture 114 (see Figures 4 and 5), the avallable volume

of the chamber 116 is at or substantially at its greatest. As shown, the chamber 116 is
suitable for holding a fluid and, immediately prior to injection, contains a drug to be

injected.

Referring to Figure 1 in more detail, the auto-injector comprises an adapter 118

removably attached to the stopper 112.

The adapter 118 can be: provided in a kit which includes the auto-injector 110 and a vial
132 of drug to be administered (see below), provided preinstalled in the auto-injector

110, or provided separately for insertion into the auto-injector 110 by a user.
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Referring to Figure 1 in nore detail, the

auto-injector conprises an adapter 118 renovably
w@eaaasssdi t o t he stopper 112. The adapter 118 BEERIGB2009/001448

provided in a kit which includes the auto-injector 110

and a vial 132 of drug to be adm ni stered (see bel ow),

- 0 r

Tkl 58 BB NGt 12 SoBs il el B torchd 126 uch tha the
adaptet 018 njagdieaembied Bymathe S@ippdhE cshamiserewling tiallaptee 118. The

stopper 112 cqnprise interconnecting threads 120 such
adapiep € mﬁeseaoﬂap@%vgaﬁah%%wmwﬂr% dirial &qdsppkhe stopper

nzli%@n*amm%sv&dgggg s aﬁ at ﬁEtaﬂéxﬁlaoF b agggaﬁﬁg?aﬁa 122. At the

conprises an el te shatt 122 having pr
proxiins &hd efithe: adapter dtl 8pparhandl2 124. Dispasedat the handle 124 is a port

126358 Bised foEeopivg il 1 30 VD AORE |8 hEadla 174 S atached to the
clofpardbiaftl ddd efhbieOa Qe to nftve BB ddBptd24 18 SwithiROthE aléfinjector,

configured to receive a vial 132 having a cap 134. The
thergbinajoxingthe stoppartld e ethin thetdhambetoH@at e shaft and

enabl es a user to nove the adaptor 118 within the

auto-i njector, thereby noving the stopper 112 within

Thet ddapehat® dartiekGomphisend apllew nkidef 128t Wkich eRfEpds 886ugh, and is
ho%IOM/needl 128 whi ch_ extends_ through, and is, )
movegbledpngitudgadlyrwidinalheyhaft 1 2-n The eedls 428 hps proxiial and distal

b Al ' I RbES ' .
end{ B orife 16 T PR @ Wl BIR orARE St 152G WL BRorimal
end the needixi128|cxémds inthe¢hepexd [186.1 Faxaeixtoethe meedie 428 hae itp prdximal

126. .Fi.xed,. to th eedl e 8 af.its prqoximal end j.s a.
end g5 rin 480 Th efPiia0 15mor ety ibinhS abt 12 isenprton with te
needi€@28.1 At ieOMktNGAd, At el 12BGs AGREUNE thesBopptt 112.STHE Sécdlle 128
end, the needle 128 is adjacent the stopper 112. The

is copdigyred to bg cppableef pigisinedbatly thsstappprabl 2 abthe distal endgand the cap
b . St 1 . 1h [ [ . nd t cap

1 34’133 il,be é\‘{aﬁ“ﬁ% %gg’&kller%?aﬁzcoél n dr,lérvl\i? %rgrgag&g%t gllg én%‘?ap?eg 1 Eg'g aged
with the adapter 118. The vial 132 contains a drug 136
to_ be injected into the patient. As can be seen in

The a2 contaiffa i £ fodhe inissterlanta Serdepbiamivi AncarHes 368 n Figure

.3 il Pt t i .
B T L e
end bl éheehgedbr piatdenghacdd 134 of dredualt 1 3 ttherelry treating alfluid2onduit

betwgag{(ii é}}l{:? \e/iilg gg gl\{\(li Hleeelgcllﬁ)wlr%esédle-r{he& p’%et p(}r% ng Oco E)Irigeessa Setent 138
configured to secure the vial 132 in this position within the port 126 such that the cap
134 abuts the grip 130.

The vial 132 may be further engaged further within the port 126 to a second position, as
shown in Figure 3. In moving the vial 132 from the first position to the second position,
the vial pushes on the grip 130 which moves within the port 126 towards the exit
aperture 114. As the grip is attached to the needle, movement of the grip causes a
corresponding movement of the needle. As the needle 128 moves towards the exit

aperture 114, it pierces the stopper 112, thereby completing the fluid conduit from the
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configured to secure the vial 132 in this position

within the port 126 such that the cap 134 abuts the
w@eiop/133@ The vial 132 may be further engagedPdTIGBR@P/001448

within the port 126 to a second position, as shown in

Figure 3. In noving the vial 132 fromthe first

on.t the S osj tion, .t he, vial shes on
viaf i iy miRg Br1oR00 48 SRR 1o A sthas” Boviayeds the flid
mmkhg\ﬁMhﬁﬂﬁpﬁﬁﬁum@ 114. As the grip is attached to the
needl e, novenent of the grip causes a correspondi ng

movenent of the needle. As the needl e 128 noves

‘Flg&r%\’\@r%ﬁmtnggatggq np?t%?ésts queW}ﬁ's?th% t@% %fél gh St Oggsglto the

chaihidar 1196. OOQEE theenesdled@ hh2 Picreeditugh ﬂ{badﬁbelBMaJaﬁ thé\stoppdrsi 12, a
stage, however, the fluid remains wthin the_ vial 132.

use gy e %MW lahSe%qu%b PQridectors therebyrdrpwing thy stopper 112
thrdub b St Fs W8 erdrdnd it Bierborher 116, Once the
needl e rce

as pi e cap 134 and the
st opper 112 a user nmay draM/the adapter 118 through

s (s £ e B PP (1 e g (s aple VRGHE in the

chaib6r PIORRAIasds1 2A SEHEEHjRUBY nfeéd?é’nlllf‘% §241dd BPRIetsHES/h 143 of the
the avail able volune 1n the chanber 116 increases. As

rempligble pgret40, drﬁrﬁ:teemeenims ingressed|fhwid ingo theechambert hi61thpough the

exitga;pehtlﬁel g?ﬁtpgblr ssﬁ at Vf[i.)éﬂeie ﬁ¥%§£gS§¥ t%ﬁé tg% {esgure dcifference

betvegrarthel fvéal 134 ,antl hige blliﬁﬁlidﬂ fl& 6 Ghudds dluid @ bedrAar fromSHS vial 132,
and the pressure djifference between the vial 132 and

thropgla therflife Spnsfersneedlesies and ity theochamber Alfh from the vi al
132, through the fluid transfer needle 128 and into
the chanber 116. Figure 5 illustrates the
Figura tsollustyatest the aafoijectuadiensitistintigllabll ofthet fhed fftam the vial 132

romthe vi as bee tr sferr dinto th
has bR BarTertsEim 5 Bmpes | e, GBirEd | F i eI e e stopper
112 1404 thaRdagidiel mdaeh% wltmﬁe ﬂﬁidQFéihsi@r h&xﬂ@ @zé ligiwsthdrawn from the
transfer needle 12 is withdrawn fromt

authmle@tqrnhl@ct b5 the Sﬁomﬁﬁ’ ip Wélabltgoﬁpeapertgrepfqrmbd by thidluid transfer
neediPi3% B il saiich e hf Hpid AT Boc PSR BromButl

128 i s rennved

The auto-injector 110 now contains a drug to be administered.

Figures 6 to 8 illustrate a kit 200 according to a second embodiment of the present

invention.

Figure 6 shows a first sub-assembly 210 suitable for use in an auto-injector. As with the
first embodiment, the first sub-assembly 210 comprises a plunger disposed within a
syringe. The plunger comprises a stopper 222 disposed within a chamber 224 having an
inner surface. At the distal end of the chamber 224 there is provided an exit aperture 226

in communication with an injection needle (not shown). The stopper 222 and the

-10 -



10

15

20

25

30

The auto-injector 110 now contains a drug to be

adm nistered. Figures 6 to 8 illustrate a kit 200
waewonsismy)y to a second enbodi ment of the presePCT/GB2009/001448

invention. Figure 6 shows a first sub-assenbly 210

suitable for use in an auto-injector. As with the

chalilte tZﬁmﬁ%j!iHeQJcm&faH% f P tngY ofs e&HH]Xh@ 19.880P SRR first
a plunger di'sposed wthin a syrirge. e plunger
embalipentses a st opper 222 di sposed within a chanber 224
havi ng an inner surface. At the distal end of the

chanber 224 there is provided an exit aperture 226 in
Thé':l'ﬁe st 6%%%?%22 gné@%éﬂﬁ%‘%@%ﬁ?ﬁ% g“?%géor gan%gap of the
firstvernbodiment t Bipplinst subdasséreblyl?d fadso aimprises fn addpter 214 removably
di pent. Th I rst gub- nbl y conprises
oo B PaE SRR A TR AUPLANGE T AHOTARE<CSgh Jhe pdfpter of the
firsf emBodifihO dTHE Eklaptéﬁlférrff}n’%ést a hiile236ahd ¥ R tahser needle (not
conpri ses an adapter 214 renovably attached to the

shownppPisposeabat thinbanddmplteis port 218 ¢onfiguredrtaaeesives vial 22@ The
¢ of : : | . . :
porS1AEH a®hdeiCe i e SOTEOENERR: embIBRBOER! 10, SOy =

D sposed at the handle 216 is a port 218 configured to
receive a vjal 220. The port 218 is in accordance wth
As WHB theofisst gmbediment, p vserdpdinengzgn the vadl 220twith the pertyd such that
th I e £ i1 Pk 1 i
eggﬁ){g I{%gé?sug e#’ atest ecﬁqw gtvié%;\ns,l%ﬁlc'tar ﬁe%%ee e%?%%uggssthe tluid
transfee neeqle db pi¢ree Yheaktopparr 23%eto ergrge fient coatmtefomhthe vial 220

flui,d transfer needle.to pierce the stopper 222 to
teopehieatedeie My ARG 2246 bt ho vial 220 thr ough ¢ he
needl e to the chanber 224. As shown in Figure 7, a

user draws the adapter 214 through the first
As shepmaigdagiyey/, 2 vger drawp él!g/a@pmﬂﬂ;g thraeghs the et subggsembly 210,

o o I, SOEP 2 T, 0, AR D UMK PRI 58 oo
226V sz @ife filsEcrabatient, Bixvailitde vblugfe of the chahbeR2dto which

transferred | ncreases as the stopper. 222 is noved away .
a flyidgppy 96 teapstertap dnaresss 2 dhe HEPPHL APolSUREVIdndy B dien: the exit

apetrtln@ MDEESRUIR Wiuthd ?ﬁcré’a%é;'@ﬁe 91%9511?@5? that t\/Hﬁi'hf‘ebaecreases, thereby
drawing fluid from the vial through the needle into the chamber 224. Once the fluid has
been transferred, the adapter is removed from the stopper 222 and the adapter, along

with the fluid transfer needle, is withdrawn.

Referring now to Figure 8, once the first sub-assembly 210 is primed, it is inserted into
an open aperture 311 on a second sub-assembly 310. The second sub-assembly 310
comprises a drive mechanism which is configured to operate on the components of the

first sub-assembly 210 as follows.
Once engaged, the first 210 and second 310 sub-assemblies form an injection device

which is primed and ready to use in an identical state to the auto-injector 110 of the first

embodiment when it has been filled with a drug. Indeed, the auto-injector 110 of the

211 -
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drawing fluid fromthe vial through the needle into
the chanber 224. Once the fluid has been transferred,
wo b@oasEms er is renoved fromthe stopper 222 apdI/GBe009/001448
adapter, along with the fluid transfer needle, is
wi t hdrawn. Referring now to Figure 8, once the first

ub: a 210 |.s ri d, it |ns
firs R SRR Purisos R L ARG aind WS By o Bt the fist
em56ABSL, thebe AHSABEhYie3 Hve BEdRdsse@sblad PrioMs wﬂmgw h8drug.
which 1s configured to operate on the conponents of
the first sub-assenbly 210 as follows. Once engaged
utshﬁl lg tﬁ%ﬁe ﬁé@@@gﬁﬁﬁ %&%03&9@11?8[] %cﬁ\?agl%%f er% ea% {C’Reapaﬁxism 320
of thmwcdﬁdlkulﬂ‘raéseﬁlbﬁt BlQ aldab& eﬁdtﬁv}r meleaisad, 113,11513 ﬁ)frmtdfainve spring

first enﬁ i.ment en it has been filled with a dru
322 3ctipg @n the driyingdnechapismg to gause dhe perdis toshe expnsed ﬁﬂﬁtde of the

" [ £ .
s SRS BB 31 o0 PSR RRSE ST 62410 progh o
chaimbmel Isetennjeststberpatenht prithahe floidl o¥itirad thé fluidehad been expelled, the
St ang second .enbodi

need i ubTRgROuly IPhpeiedoRt srRendimomsggt SORcogbiebiks wholly

withih fedRs@ABILY adtdQnjeblopds@s a drive nechanism in the
formof drive spring 322 acting on the driving

nmechani sm to cause the needle to be exposed outside
f . L0j [ h
n b PSRN 545K, 0 S ERE SN 10D BB ot
frond kthe tfirst Bjteadseinbl Pa0 iandt revnbddn tThe fitsuisdb-adéently 110 may be
the fluid has been expelled, the needle is
discardigd cgd enrey firdesently psovided forisubseapentrinisctionss o1 may be
sterii€ed faftedst. S wholly within the assenbl ed
aut o- |njector 110. Once the fluid has been injected,
t he second sub-assenbly 310 nay be di sassenbled from

t first se 210 and. reu first .
1wl apBpA g S8 TR EMISHS SE B Aot cloa e gt described
withoUPdépaffiEom MiOCoPeof theinverlisie A9 ABtinddnekd hPeadedElaims.

may be sterilised for reuse. It will be appreciated

that nodifications nmay be nade to the enbodi nent

descri bed wi thout departing fromthe scope of ‘the

i nvention, as defined in the appended cl ains. d ai ns
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1. An injection device conprising: a first
sub-assenbly conprising: a chanber for holding a
wo bawpds3seni d chanber conprising an i nner surf aP€r/aBe00a/001448
exit aperture; a stopper novably di sposed within the
chanber and having an outer surface substantially in
Clacont act with the inner surface about its perineter;
=28 an adapter adapted to transfer fluid into the
chanber. 2. The injection device of claim1, wherein
the adapter conprises: neans for noving the stopper
Lt hrdp guedtion deMisps@Ppriging neans for transferring fluid

i nt C g stopper is noved away from
aoﬁltst‘glb H{%ﬁr 1y SShRs D!

the exit ape e injection device of claiml

or cl ai m chanviee fei holding acftiddf @id clsanslsta gbagribingragdanstesurface
a flyid container and transfer the fluid fromthe
corfP4iAASKILEABCHYE chanber. 4. The injection device of

cl ai m 3,, WaBPerdRBEAUIS tisRBed WAHR Zhe MASHBI add 8alfRE M outer

for transferring fluid i'nto the chanber conprises
surfhed Jubstantiallydintcontastiweith theauiher sarfagstabdut its penigaeyer; aind

fluid container to, transf l.yi.d fromthe fluid
cont ai né" a{%ﬁ]? S{J%&f,?p{eﬂéo H&P%ﬁﬁ?@é%f’é‘}e E stopper is
noved away fromthe exit aperture. 5. The injection

device of claim4, wherein the hollow needle is
2. addbhedgiestipneviceoficlamdl, hstain the adaptereomprisgs:d t hr ough

th I: t : ilnjection device
of q%%&/@gdr%gﬁ% IH%ﬁjgisrrS) pg‘h@g&%,ﬁ‘ ﬂ\}\ﬁg}%ﬂﬁ%r’t e adapter
conans dor warisfariiog Plaidimy thochantbes fdfenfthelistdppérom hdveed away
cqontainer to the chanber.7. The injection device of

fromfhe exptaAPEdiiSy claim further conprising a second
subassenbly conprising: a rel easable drive nechani sm
sai d drive nechani sm conprising an el ongate shaft

3. whilbk inpctdon devicaghickram 1 loe cktimphewherpionthe cidaptat isoadapted to

rece}v%ea f%lld \égntggl%p grpd t%amsfer the fluid from the container to the chamber.

4. The injection device of claim 3, when dependent on claim 2, wherein the means
for transferring fluid into the chamber comprises a hollow fluid transfer needle adapted
to engage the fluid container to transfer fluid from the fluid container through the hollow

needle, as the stopper is moved away from the exit aperture.

5. The 1njection device of claim 4, wherein the hollow needle is adapted to pierce

the stopper to deliver fluid through the stopper into the chamber.

6. The injection device of any one of claims 3 to 5, wherein the adapter comprises a

fluid pathway to transfer fluid from the container to the chamber.
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8. The injection device of claim?7, wherein the

adapter is configured to be inserted within the shaft.
W®2009n8354hj ecti on .device of any precedi ng cl ai PgT/GB2009/001448

wherein the adapter is renovably attachable to the

stopper. 10. The injection device of claim9, wherein

t he-adapt er _apnd.t he. st opper,.conpri sg jnter-engagabl e
7- b SR @0eeiiop e¥ice of AR BRFiR Py fither Sqmpriglad @ Second sub-
assémp hfpristevi ce of any preceding claim wherein the
st og?grqjiﬁsﬁ%ur.t her adapted to expel fluid held within
t hea cplgapble dien meshanjsmppad drivenmeelnisonspipriviogesn elongate
. . N Dr
shaf it uriv b el b Aol BB R br ARG BEEARY,
conmuni cation with the exit aperture. 13. The

injectjon device of claim 12, when dependent. on claim
8. 7, ThroticHiop Heviee PESRIR Wi‘F’f%mGW@é‘HH‘i‘ﬂ nronéiguigddp be nserted
Witg,g_ttjlé/gfahpn, adapted to: (a) nove the chanber and the

Injection needle froma retracted position in which

the needle is wholly inside a housing of the injection

devi.ce. t0..an extended position.i.n ich the needle is
9. at "l'léeagléecblgp tdlggllcf: )??381?’ &r%cgdmeclﬂ%%&m éﬂ?j a@qﬂ%er is removably
attaShdDSERUBOEtoypdiDVE the stopper wi thin the chamber

toward the exit aperture to expel fluid out of the

i njection needle. 14. The injection device of claim

13, +f.u N Gi r t hani sm adapted .
10,53 it cRfibp RURE o] P, SHEBE' R RaREL AR BE B65%; Rporie
intet-ergdgabliedhreads tb@erme x@rdvabit difachmbg. | nj ecti on devi ce

of claim7, claim13 or claim 14, wherein: the first

sub-assenbly is detachable fromthe second
11. SUBFRSHHLERLY : dRRL b Gny §rERMinEUORRAT S FRbleH | bjse

16. A I?rgt hod for int rS’Zﬁ’éi ngm§ !f;llaﬁllid | ntﬁ%{1 g}% Fﬁ?é%t 1|Soiri1mher
adapted ite expd fluid dieMi wihinathp rchaibey whdr thiedstappet & mewved toward the

having an inner surface, a stopper novably di sposed

eXItAPERNIS: t he 1 ui d

12. The injection device of any preceding claim, further comprising an injection

" needle in fluid communication with the exit aperture.

13. The injection device of claim 12, when dependent on claim 7, wherein the
releasable drive mechanism is, upon activation, adapted to:

(a) move the chamber and the injection needle from a retracted position in which
the needle is wholly inside a housing of the injection device to an extended position in
which the needle is at least partially outside the housing; and

(b) subsequently move the stopper within the chamber toward the exit aperture to

expel fluid out of the injection needle.

14.  The injection device of claim 13, further comprising a retraction mechanism

adapted to retract the injection needle into the housing after the fluid has been expelled.
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contai ner, and an adapter renovably connectable to the
st opper, said adapter conprising a hollow needle, said
WOoreionosBsedbnpri sing the steps of: connecti ng saPdr/GB2009/001448
adapter to said stopper; piercing said stopper with
sai d needl e; and drawi ng sai d adapter and said stopper
thr . Sai |.uj t Al her,eb rgwing a fluid
15t nr SHEREToR kit PO & Iy AGRIRRL £ 1P
i nj the tfirstsubatsefthipisi detachable fiohy the sedvpdaa5-a58ebly; @hd an
I njection device conprising: a chanber for holding a
f | uthg second gub-psssmbly BasaPl8i ng an i nner surface and an
exit aperture; a stopper novably di sposed within the
chanber and having an outer surface substantially in
16. cond am¢thed fon intheducinger fhadidtaae injectidn ddvicep edid devieé comprising
and an .adapter adapted to transfer flyid jnto the, . .
a figisppbpiner iaving ah fiaE SETASH KRIOPBET OXROIY HiSPoped Whin the fluid

confER] drkdll AAhdRptél Amfablyl dndledtbl fo IHeARGIPRE, s81 Rlapter comprising
connection to the adapter.
a hollow needle, said method comprising the steps of:

connecting said adapter to said stopper;
piercing said stopper with said needle; and
drawing said adapter and said stopper through said fluid container, thereby

drawing a fluid through said needle into said syringe.

17.  An injection kit comprising:
a first sub-assembly for an injection device comprising:

a chamber for holding a fluid, said chamber comprising an inner surface

and an exit aperture;

a stopper movably disposed within the chamber and having an outer
surface substantially in contact with the inner surface about its perimeter; and

an adapter adapted to transfer fluid into the chamber.

18. The injection kit of claim 17, further comprising a vial of fluid to be transferred

for connection to the adapter.
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