REUSABLE AUTO- I NJECTOR Field of the Invention 5 This invention
.relates to an injection device, for exanple, a re-useable
auto-injector. in ich a drug may be transferred fro i riQr
to subcut aﬁg)&ﬂ@/]lg%%/gti on into a patient. Background oﬁ@ébﬁ’mer]ié‘@on
|0 The use of automatic injection devices (conmmonly known as
auto-injectors) to deliver a nmedicanent to a patient has provided
many benefits over manual RBUSARKE AUTQ-IRJECTORar, auto-injectors

have hel ped to relieve the burden on hospital staff to deliver a drug
to a patient because patients are able to use the devices on

t hensel ve?‘.er!&l}gtél’ﬁ ar}lal0 safely and 15 in their own home. Known
auto-inje 2% bed in WD 95/35126 and EP-A-0 516 473. These
and simlar auto-injectors are typically provided prinmed (i.e.
pre-sprung).and ready to be .used for.injecting a patient. For, these
Peasonss  Hhisiiaveptiog Feiaips oG ROy deKicay (9g XIS AHE-LSERLL: Seser P hEy
and, as awhhse fRy BERRMsReled! ol D¥iab PEbr @ bebcuRhedis dhfectidy tito a
typically provided a pre-filled syringe for use in the auto-injector,
or a conpbP&tedt.aquto-injector unit which is pre-filled with a
particular drug. This requires a nore conplicated and expensive
-manuf acturing process than would be 25 otherw se required for an

aut o-i nj eBadkerpund pEthednyenitiont urers nust al so obtain and provide the
drugs d maintain the facilities for storing and handling them

Furthernore, the manufacturer nmust operate separate production |ines
f o each Wheigsendt antomasicigeetionaldvic8)(cBmugmly krowredi antd-injis®rgirte dofiteea

manuf actured. and distributed in.sfandard vjals. In fhis way, dru

Ty be. supBRicBReT® parict bepiaRt RO hcrellsRits mafiyl Srbet fn parbdiir
regar dl esgut@dinjediérs\Mave hélpshioClliévecthe buffieh Snfliospitdl ¥tabfte deliverA drug to a
significant cost-saving could be n%ge in prov'ding an agto-injector
devi ce whpatient kecaussaaientuare gblaip Her te devigrsondhsmsebearriably apd srfelyander
than re&f YigWeiPBwahBine-filled syringe. Not only would such a device
benefit the manufacturers, who would no | onger have to provide
bespoke drug-filled devices, but also hospitals, which would enjoy a

Simplifi eflhown 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-
20 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 éo_mplete auto-injector unit

which is pre-filled with a particular drug.

This requires a more complicated and expensive manufacturing process than would be
25 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.

30 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.



5 inventory system and could make use of the standard vials which are
used on a regular basis, and patients, who could be provi ded mﬁth a
supply of vials for self adm ni stration. In addition, the use
vial s per MVPSOPHEMdssi bility of reusing a greater proﬁ&rqu'Wﬁog@Pl%?l
auto-injector device. Typically, auto-injectors are provided in two
subassenblies. The 10 first subassenbly conprises the operating
- nmechani s

subassenb y?igﬁl ﬁ?gnllt r?gét{g Eﬁg{ggﬂe%@o 0%2{11? 5%{}%‘1 oy e%féﬁ‘ glc? g’p célclgd
each ti mecipablecd draméng sdmlg dichm Astamx}am vmbcather themrelyieg o8 presfillédsyringe.

second su b 0 a chanber .15 lch.is

recti 11 eRehony vpbig Sighici i el e maRSERERa Pl S B8 onger b Rg
a range Oprovidel bagke dfugofill@qeoites, \bat ﬂ@dh&dpﬁf@lsCﬁm%thdﬁﬂi élﬁ@ﬁ@%mﬁfhﬁ%ﬂe
manuf act uri ng process of alg aut o- Il’lj ector. The us f standard vi

woul d_ehaBiventeR; systemsandicguidamalkiettse of thesiiandard,vigs Which 4R pesst 9bh r%@g‘The
present i gyenbiPFhtighiS Byt eos W@pr%hﬁe@‘gvﬁﬁ & SEIMY ONB&ls RSrQBIf @8Ministration.
Accordingly, "an inj ection device conprises a first sub-assenbly
conprising a chanber for holding a fluid, said chamber conprising an
| nner sur d.; Fie r I n
t he chanbfef?%@“hg%Pﬁ%5%%18%ﬂ%é%lﬂsﬁisfgﬁs?‘ﬂ%ﬁo&fz@wﬂ%a@@l‘éﬁﬁ?ﬁ%ﬁ*&ﬁt "
25 the i nmﬁo—@enttﬁxatwicabdbpxcaﬂﬁ apirinjeetoey are@n:dmiaad iadwptsebassatapiced The

transf i nto the chanbe Prov .din injectjon devic ch
s an (o Bis - beRo SORRBRS it pogAih e RRreRt aond (Hl i frpede
t ransf er r esinguyests Bebhe kecond sptiasserdbds catitaihhs injéction RemPdndns thaaiust be
pri or art %ﬁg{l rstly, nuf acturers of auto-injector devices need no

| onger htigge MICEAS YR £ | | ed syringes to be i nserted into
a reusabl e sub-assenbly. Rather, the manufacturer .

A major factor in the cost of the second subassembly is the provision of a chamber
15 which is pre-filled with a drug to be injected. As explained above, providing a range of
syringes is an expensive and time-consuming aspect of the manufacturing process of an

auto-injector. The use of standard vials would enable this cost to be reduced.

Summary of the Invention

20

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
25 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 pﬁor art.
30 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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may provide instead a single type of sub-assenbly in accordance with
. the present invention into which any variety of drug may be
transferr i iLately prior to injection. The single ,
sub- assenb ?%‘%‘g 525 manuf actured in bul k, thereby reduc]%érﬁ[g&?ﬁémm“s-
manuf acturi ng costs. 5 This advantage |eads on to a second benefit
whereby the invention may be used in conjunction with any type of
cont ai ner. Y ARGy FBDEE URANSES! B hahditfed BEmERARRLErior B
parti cul ar1 teﬁe 1il\ﬁlil/entllzil(():n ngy etygsedh%qt ﬁ?st anggr Jpe\}il al's. brio

Fur t her norajgctione The eingleotypal dfoswd-assegetdrreay pe oponficomedin dhkk, therele
assenbly t e [ . WA as known auto-injector systens require
pre-fill eéec')dsu?/]rnig%eerg, L{{%%gu%népcg)%ﬁgl ity of transferring fluid into a
chanber within the needl e device permts greater scope for

reusabi Lity. The adapter nmay co S ang for .novi.ng t he, st opper
b ough®  MHiSCHABERS 1Y OB Ausrrand Bp TR (R TTPnG 9o b PR i
chamber We@:i]uﬁdﬁansﬁigpﬂgr tyF§ ofByRainéiym WG & Bueray baRAMEfUHE] intd ehe
stopper may be provided at the distal end of the adapter. Providing

an adapt erhaseker+ Mepagtipmlaritesinvenyion rayibegsed with endprd viglsneed t o

di sassenbl e the auto-injector to provide fluid directly into the
chanber fromwhich it is injected. An 20 adapter which is configured
t o transf Enrtlidrmore, ithe tventeoncilovtses gesated|psepoations ef theonqsdlsvdssrmbly ftb thied

to be |nj nvenj ent_ .| ' ln.th iment .S
above, T hEREF  hefes BRYR Wb botl dlibidfe ATRRYHTER, eahauttl
i s, def i nedf tignsfdreing flakieinhes whenber vethi depeedlaridvich @emiist greqiar dcupe for25
Co%sequentl%/, 'lt he volune is increased as the stopper is noved away
fromthe B MYerture. The increase in vol ume causes a decrease in
pressure in the chanber which thereby draws the fluid into the

chamber. O course, in al t_ernativﬁg; enmbodi nents, an increase in
chanber v&h¢i3gapteTaY, cogprisssmGHi 10g TaviRg the sterpep dhrgush dgcdhampergping

a st opPEr mea¥eros irhdiferBg HuRNRo!tHE Shant¥e Sheff BRAMIFE s SnoVRH %Gl#g%hﬁﬂl@
an increase in 30 chanber volunme to draw fluid into the chanber are
al so envi etgngrture. The stopper may be provided at the distal end of the adapter.

' Providing an adapter has the additional benefit of removing the need to disassemble the
auto-injector to provide fluid directly into the chamber from which it is injected. An
20 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.

25 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

30 chamber volume to draw fluid into the chamber are also envisaged.



Preferably, the stopper is adapted to transfer fluid into the chanber
when the transfer assenbly is noved wth respect to the chanber away
fromthe exit aperture. The adapter may be adapted to receive a fluid
cont ai ner WRFPMAHter the fluid fromthe 5 container tETHERPOVHIHBR, .
Sui tabl e containers may include any container configured to contain a
drug and interface in sonme manner with the adapter. Thus, a standard
vial used fg. contai nd_transpar j. Ao j i
combi nat | GRSAEE: P SOHRRy b RABRE it AT MG BBkt G
provi di ng assembiit is movpd with tespya tetheichambser atvhy fromdhe exdt fertikee  pr ocess
of transferring the drug into a syringe nmay be perfornmed entirely 10
by the patient, and standard vials are easy to obtain and low in

cost. The Taent@itéahay By add@ted to bR Afiuill RéntRiheXindetkanefd tef fliid €rom the
adapter.0 It will be appreciated that the cgonvenience of providing a

fluid céntcantaiaer b chanber.y Saiabls coniHith ey tRcwie gryiroptatnes gomiapred to
.fenders t%ntﬁﬁ%ﬂﬁ&%&ﬂflteﬁh&' il btk thahli& vAllARD §dapicr. AL b StAh&Th Yial used
straightforward. I sone e O_gl ments, the adapter may extend outside
of the injtiecpitein dul irewspaticlivid medicaments| mway beowsedi ineeomphiyationnyitly this
pushed ont e a er reat id.co it

Cont ai ner "S5 e o R el B cBerr pddBoBE b RRLE Sl gratly

t r ansf er r iredycdd asithle protess tofi Gandferning thendxyg tborp syrimeanddberfooned éntirely

transf eedl e .adapted to engage the flui.d container tQ transfer

1 ura 10 oy Eifstint oo ars o atol QS Attt inE The' GBAREmey
stopper i %epRwvRidd avay pfox@maltehé oftheladgper t ure. Alternatively, the ( )
needl e may conprise a fluid passageway including a unidirectional
val ve. This woul d enabl e transfer into, but not out of, the chanber.

25 Typi calyl Wi veQppratinel that 8REohAentdd 6f fRowlting S fAfiEcdiiANdrdach ¥ Nal in
pi ercable foil or rubber caps. A needle, provided on the adaptor and

conf i gur edomaupicetione withe thea gdantery randers ther trangfert ofe frukd,jigtoc died ghamber
bet weeps t he | h 0 dk nd y
pr ef or FeaPEF ey paEk @Rtk dn SO Aballent) e Rap: R Cfind SutiRl of
conf i gur attiednjectiontderice swthathatethe flEigrcoptainepingy siniply he peshad ahtedhe sdaptert o
- conpri se V. 0 . i uid into the

chanber rrgoycrg%ér/r%mlféecoa to!ﬁ%gw ptfégé(gltéég%éﬁ%g{gtcg%n{‘%’the val ve by a
fluid tight seal. O her enbodi nents conprising a nmeans for
transferring fluid . fromthe container.are also envisaged. The hollow
R e e e g R R
t he stpEpasildwieiditRasehadBaIRs adaprd 36! ehzags tenthnd comaiher thhanbiet HOM from

needl e may extend for the |l ength of the adapter - fromthe container,
at the pr ifhasd ccgﬁg}erftgoqg;lethe %ll},;t%}:e’ed%%ast g stopper is movg away from the exit

aperture.  Alternatively, .the needle may comprise a fluid passageway including a

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

25 Typically, containers used to contain drugs are provided with piercable foil or rubber
' caps. A peedle, provided on the adaptor and configured to pierce the cap, may form part
df 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,
30 the means for transferring fluid into the chamber may comprise a hollow passage
connected to the valve by a ﬂui& tight seal. Other embodiments comprising a means for

transferring fluid from the container are also envisaged.



5 distal end - to provide a conplete fluid conduit there-between. An
. additional benefit of this enbodinent is that the force of engaging a
contai ner wth the hollow needle at the proximal end )
transferabwgzp??fﬂggbég t he hol | ow needl e and t hus suffi(ﬁ%ﬁ&?@o ‘iﬁ'é?%e
the stopper at the distal end. 10 Alternatively, in place of such a
needl e, the adapter nmay conprise a separate second needl e, adapted to
pi erce the stopper to permt fluid to be transferred into the

chanber. In such an enbodinent, it nmay be necessary to provide a
means f or The hoilewy nepdle seayobri adrptad| to nitrce deghstoprer do clshegr. fludi throughs the

t he secon Lt Ut f | S
for tranoapis S ¥ hafiBer i Shor it Gboohher® ¥ RBlow pecle i s BFAR
fluid 15 teagtheoftthenddpterr-efflom nhe cdndinerpat thatprofimbhends i tHeethamber, at the
preferred.enbodj nents,..the adapter..conptises,a fluid pathway,.to

Pranet ot ARG G BrATOHAS f SnpaitReid SRR RRshRateet ATRIHOR] Sefieis o
the adapt fis &abadimeRSs thabthRdbRe Mbﬁ%ﬂgiﬂg@ﬁéﬁrﬂaiﬁéﬂvﬁﬂdﬁﬁgwllm neeflgththef
the adaptor, the fluid_ pathway _ is through the needle. 20 Howeyer, in

the case Wediealepdmayjalsorks %%@f?r%bil%@r@ggdmml{qw perdleagndp b suffigient to

provi de 'ig}cgm&ﬂ;pgmxh@ggt\gpgﬁthe contai ner and the chanber to
transfer the fluid.” The pathway nmay be a hol |l ow passage or a tube,

for exanple. In an alternative enbodi nent, the auto-injector

T AR BTSSRl AR BB oo

mechani sm I'sm rise
dr ¢ ven agaiedls adaptedsd gygper the poppacdipeatit doidofo Yehteandferred inte divachiasilrer. As

wi tl be preciated, ..in additipn to its role.in transferring fluid
Mto the Drdbar eappdinbef iy RRotSreh gl8paat B el Rsrhivitgipn st
functi on gdedRjtROUEN thelsiappbt. UDE cdursiichscdnd) Redlle Mayoieydubstitutad dorl eabe

patient. 30, The first sub-assenpl be detachable fromthe secaond
sub- assen®isimilapipeans @erifws%}%rsnugﬁm%mw CqmpRyise 23l to permit fiuid

sub- asjgenilng tafsfeRMFRR] Kt ndSoR ¥Pihdichasbaabove, in

In preferred embodiments, the adapter comprises a fluid pathway to transfer fluid from
the container to the chamber. In the case where the adaptor comprises a single hollow
needle extending the length of the adaptor, the fluid pathway is through the needle.
20 However, in the case where there is no such single conduit, the adaptor may provide a
fluid pathway between the container and the chamber 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
25 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.
30 ‘
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



provi ding two detachabl e sub-assenblies, the second sub-assenbly,
conprising the drive nechanisns of the auto-injector may be reused,
whereas the first sub-assenbly, having been brought into contact with
a drug and"Orr89%Et*8nt, may be di sposed of . 5 OF cour s&CTERRAPPOIHE
nature of the invention, the first sub-assenbly nmay al so be reused if
required. Follow ng the expulsion of a drug into the patient, further
fluid may -1 f L QtO LT S f 104 |

into the ggﬁ%£%§§?%§%%ﬁggég%§%%l é%&éﬁ%gégp |§g%%3¥%(%élb%g§?ﬁgﬂﬁ%ng
t er m cost nethdnismsanftthe autpdnjecior mhy b rdused, lndweream thet fivet smblagsendiiypdraeings -
requiring, repl acenent uld.be the vial d the.drug. Ln_.such 10

G T cumst AREEPrOTET rk cusch i AR oy RRERe oY S 81 Phsd B o
sub-assenbly to prevent contam nation.O0 In enbodi nents conprising a
second sub-assenbly, the adapter may be configured to be jnserted, .

wi thi n ¥ hOfsense, dugiofhepatue of fhe inyanion, d ﬁxﬁw%-aﬁmly B AR AP reuead it
perform itguier ! Wanbki Mk é\%ﬁhl‘éioﬁ%f%% RPSe pAicat, StthéNAuilll HaF be
fromthe I njection device, I'I'st the adapter nay provide a fluid
condui t t transfieredtiniopde fisstchbassgmbly for dniectienyintocthe same palignbdsi desesibet e
chanber . |.0 I i ALRGhA

st opper. aﬁ%%éggkfﬁgﬂipgﬁggﬁg§§&ﬁ%§%&§Qﬁ§?£&¥%ﬁﬁ%|onapfﬁﬁ%?ﬁ%qg%%ﬂy
aut o- i nj ecémponents erdghizing| wiplhchasntbeenldt bean gfee viakdandntties tdmeg. ¢ hdmbsich

t he adapter may have no further purpose, .Thug i be advant ageous

o r enteorielanith &y o e aRIDEs Sisrhly Beohiol b AReREN IR AT
adapt er agshtdohigatidnOopper may conprise inter-engagable threads to (")
permt such a renovable attachnent. O course, other renovable -
engagenent neans, such as clips or detents, may be used instead. 25

Bri ef DeSgydntddffer¥d cdmifistpiNcbatRl shhQsdehib®y) tetidapvel maf BchifigdRacs bbed

by way of exanple with reference to the acconpanying draw ngs,_in,

whi ch:  30insripdyveithin ithe shafite grapidathe fluigrpatiyay. | Hvecths shafk may derem 8s o -
Firet .~ o . . . kot og)
mhereiﬁﬁgﬂghgﬁp&%gnﬁg%#kgﬁégggg§&?9ﬂﬁgzh§£§g%%§£g%kyﬁglgﬁggiinjeg%%r;

Fi gure 3 idapter giageprovidewa diuid eandit e theetdppelt sush thapiaciuid max hej teansfered

been jurtﬂ@;mggﬂﬁgﬁg 5 with an adapter of the auto-injector

Optionally, the adapter is removably attachable to the stopper. Whereas the stopper
20 must remain functional inside-the auto-injector once the fluid has been transferred into
the chamber, the adapter may have no further purpose. Thus it may be advantageous to

remove the adapter from the stopper pror to injection. The adapter and the stopper may

AT
N

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.

25 _
Brief Description of the Drawings

The invention will now be described by way of example with reference to the
accompanying drawings, in which:
30

Figure 1 is a side view of an auto-injector according to a first embodiment;



Figure 4 is a side view of the first enbodi nent wherein a fluid has

. been drawn into the auto-injector; 10 Figure 5 is a side view of the
first enbo rein the adapter has been renoved f 4&

aut o-i nj ec 8@5@%|§g$e 6 is a side view of a first sub- ﬁéﬁh% fmmLMS

connected to an adapter in accordance with a second enbodi nent of the

invention; 15 Figure 7 is a side view of the second enbodi nent

wher ei n ap zilsmasﬁd@ﬁ% ﬁt%t élhﬂqéxﬁ@ntf&He?&n%palgﬁsS@&H'eﬁg%@@ wifken

adapt er has been reane Figure 8 1s a side view 0
second en’adﬁﬂmﬁﬂw\m&mjm@he first sub-assenbly in 20 engaged vvlth a
second sub-assenbly. Detail ed Description of the Draw ngs Fi gures
1 to5 illustrate an auto-injector 110 according to a first

enbodi nenFigafe 3 ives e piceseithe firsy embodiment Mieeréin tacAal hjag bear fuithér engaged
conprisgs a dri ans 111 co led to a plunger disposed wthin a
syringe ?'BaﬂﬁéﬁﬁgP ‘1@@? > stopper 112 di sposed within a
chanber 116 having an inner surface. The stopper 112 is novable

wi thin the chanber 116 and has an outer 30 surface which is

subst ant i Bignse 4 1§ acidg wey afithfirshempegimentovharein @ fdbes baen dyayn ipftby.

The stoppgioigedsde froma pliable material. In the enbodi ment, the
material s rubbef, but WD 2009/ 153543PCT/ GB2009/ 001448 ot her _
pliable materials may al so be used. The contact between the stopper

and t hﬁ) Cﬁ%ur%eg 1sfa0£1g<§ vﬁwj J)i“t!hg ffrét%%boﬁﬁgen?%e}eingtﬂ% aﬁgﬁ& has been removed

( from the auto-injector;

Figure 6 is a side view of a first sub-assembly connected to an adapter in accordance
with a second embodiment of the invention;

15
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

20 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

25 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
30 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



At the distal end of the chanber 116 there is provided an exit
aperture 114 in 5 conmunication with an injection needle 115. \Wen
the auto-injector is prinmed and ready to inject a nedicanent into a
patient, tWO2BWSE* on of the device is as foll ows. Updif TAeR20PA0LHR,
the drive neans 111 is configured to expose the injection needle 115
outside the casing of the auto-injector 110 and subsequently nove the
pl unger 112 w t.hi.n t he. chanbe 6t s the exit aperture 114.-10
bxpel ¢ he StishPUAE Bt Asvalioniedr Ths Rl b hetoht sinper i B2
114. The aninber fgritstadluid OgH ahS &i8 tightrseatovabl e cap 140 including a -
sheath 142 di sposed over the injection needle 115. The sheath 142
protects the injection needle 115 and provides a substantially fluid
tight andagithetdight eRPIF RYRbahbe 118 tRfe i GbNB&L ah Wit $1H.int O
15 prevent fluid ingress or egress or other ‘contam nation. In the

aut o- i nj eeeremupicatiingwith anjinjegti neadle btppyéirenithe aytyimiecionds psimed and
aperture i r i - WA
f1uid nay;%éy t“rygﬁg‘?\eé?‘!r“é@pﬁe“\r{n%ﬁy ggqa%g%% ',Eh%a cor ﬁnc’éf I]ﬂ}/?d%‘ﬁ‘téeo‘cs\rlm% 2?‘95116
i s subst abippmbttyvatioptthe diihemetrsel 19tio ppufigutddtol sxpozk e igedionirendd 1dfay

f h i L Fi 4 d 5 h il abl
ol une. or St ARG siafe o 10 &Gt 12 s Bbiemlenty o ® B Vet 1126
shown, t heithimhtebehambdt 116 teukirdalecedin tpditakeil 4 ta eikpeli ttle apkents of the

i mredi at el ri o ipjection, contains a drug to be injected. 25

Referr mgcﬁlaﬁﬁﬂ g{ﬁé’@gﬂﬁlwté‘l’ﬁﬂirﬁili? t he auto-injector conprises an
adapter 118 renovably attached to the stopper 112. The adapter 118 (j)
can be: provided in a kit which includes the auto-injector 110 and a -
vial 132 Bhe atedniegoneomptisey samavable cap d4@ Echiging ppspthgldd disposed over

prei nst al beGnjblliohilReAU 951 FheGletth (39 pidets fe iRONIRAIRRILA Blotideo"

insertion into the auto-injector y a user. he adapter” 118 .and
t he st oppesutstantislynfuidsticht and pic dighlessal averithe tncd thojestiotn neddle 1150

adapt ey ﬁ%‘.,‘;@#gﬁgag%%g;%{% oty FB CotbRRRRLL. 116 by unscrewing the

adapt er onprises an elongate shaft 122 having
proxi mal and distal ends. The stopper 112 is attached to the adapter

118 at t hﬁl tg!: %ﬁt%l-inj%gtgr 8I' Fliggr%s qltg r},?a}eest()sp%%}‘ 5121 _gbzu'ts @Jé: eguq Eé\lperture 114. The

available volume of the chamber 116 into which a fluid may be transferred is minimal

and, accordingly, the chamber 116 is substantially empty. When the I?topper 112 is
20 positioned away from the exit aperture 114 (see Figures 4 and 5), the available volume
of the chamber 116 is at or substantially at its greatest. As shown, thé‘:chamber 116 is
suitable for holding a fluid and, immediately prior to injection, contains a drug to be
injected. | ( )

25 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

30 110, or provided separately for insertion into the auto-injector 110 by a user.



5 proxi mal end of the adapter 118 is a handl e 124. Disposed at the
. handle 124 is a port 126 configured to receive a vial 132 having a

cap 134. 124 is attached to the el ongate sh es
8o Aapihas abéyRRshosA Rl
TRer e y

a user to nove e adaptor 118 within the auto-injector,
noving the stopper 112 within the chanber 116. 10 The adapter 118

further conprises a hollow needl e 128 which extends through, and is
noveabl e %ﬁgﬂ@ﬁi@r H§|qn9 the ritﬁmr 112 gorapiist intereonneThieg fheeads 420 sghiihps the

pr oxi nal %'lﬁzsq}iaiﬁ%d% ﬁ%ﬁ%&]ht@?pe&(ﬁ&g uﬁécgé%gggh A ptgl)'(?fsalThe

ends of the proxi mai~ end ends
into the pdaﬁterlc@ﬁlpnmmelbngatmdlaﬁe@dllavmgaar@umal andodietal erads. dibe stapper

grip 130. ve ort 12 i

don unct | o125 BirebrbrbdRve TR & e Al SR bofite st 122, 4t e
i s adj a;ﬁ:eptoxﬁlhﬂ @HQﬂ'ﬂb&F adapr 1TRés abesile IMBDispo@ﬂrhft It}gaUllizﬁdlet 24kie a port
capable o

ier bot h, t he er. 112, e distal end, and the
cap 134, A%g e@%? ﬁ%eﬁwsﬁdﬂﬁdﬁg ¥ing 8 it e T hebap ﬂaé@%& affastied tg the
adapt er 1&1%ngia%haﬁ ahd Jeﬁaﬂssoat@bxnﬁ) ﬁaodé iy a&gto&q 1bew1tmhecﬁ& Qfltol Rjeetok, Ne
patient. As Can be seen in Flgure 2, when the vial 132 is engagéd

with the Prebymyingthe stoppestl 1) agthin e chgmbeei -t he proxi mal end of the
needl e pierces the cap 134 of the vial 132, thereby creating a fluid
conduit between the vial 132 and the hol | ow needl e 128. The port 126
conpr i ¥&sThe ddaptant] 18 IBrtheyrdoimpuisesda hallaveneadle 138ewhichlextedds thnoughj and is

osition buts th I,

Do oo rilovllk foRE Ry \PRES AR i lont "R st bRl ol g
126 to a &ﬁhm@d‘cﬂmﬁdmgﬂﬁl theagrogimmband distil gndseof3the Ishafn 2. ngrttthe proixihal
132 fronlt firs itio t he se Jposjtion, i al ushe
o2 e or p fstreainenis® diteads o kot oo, A oriRed bt e redic 24 Rite Rt
aperture a;ms aAgipt1Be. cmb@npasatéﬁsmmetvﬂthﬁm&e@eﬁdba,, mrea Ai?ﬁ&ﬂin with dhbe
grip causes a 30 correspon i ng novene need t he needle

128 nol\festeedifaildsAt Hedigia] endy fiemegdle lafins adlaserﬁut@r %@ef hi2- sThsdpsadle
thereby cQrphGhir@btolbR@apdoid &kéﬁaeﬁgrbbmftﬁeﬁbmh12/'a9!helaﬁ€’a1feﬂa QHg thetc'ﬂﬁ

needl e 128 to the chanber At "this sta however, the f

remai ns widh ﬁ‘ﬁh? peximal lend,3ghenp @maeimmcﬁemé withithsadapter pibces s of
transferring the fluid fromthe vial 132 to the 5 chanber 116. Once
t he needl e 128 has pierced both the cap 134 and the stopper 112, a
user may Theawialt13 caxﬁajn's endnigl B G th bo uigbctalin®-thepaiEndrAs tdndreesbsn idrFagurag

522 StZ%p pf whe% %he vuralollég QS ;[',rpg%gg({l W{Hl) file pog’tel 2846y ﬁ];‘srt 8cr)gltti£]new e)g'lmtn tF Ig'\rz);[uynra
end of the needle pierces the cap 134 of the vial 132, thereby creating a fluid conduit
between the vial 132 and the hollow needle 128. The port 126 comprises a detent 138
(' configured to secure the vial 132 in this position within the port 126 such that the cap
134 abuts the grip 130.
25
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
30 comresponding 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



As the stopper 112 noves away fromthe exit aperture 114, the
avai l abl e volunme in the 10 chanmber 116 increases. As the injection
needl e 115 is seal ed by the sheath 142 of the renovable cap 140,
_thereby pr¥QSMY AP ngress of fluid into the chamber 1f§Tf(%28??éﬂfq1"t"?1e
exit aperture 114, the pressure of that volume decreases and the
pressure difference between the vial 132 and the chanber 116 causes
fluid to kel deaWiohigtometndedly 128 tolthe chihibeuOIs. tAxerhis! g, Kidvasved, @lie fluid
needl e 128 and into the chanber 116. 15 Figure 5 illustrates the

aut o- i nj e&tpHngYithip theWaklddtial 1y al'l of the fluid fromthe vial 132
has been transferred into the chanber. The adapter 118 is renoved
fromthe stopper 112, and the adapter 118, along with the fluid
transfer Kegug é depmnstraiesfherprocssh of tonsfemiagghe duidfremt e vialol32a thee

neod o 108 PO ShEFUPRERILIR AR ATRCP Yok B op 158 ohd BRI HReCH 2

128 i s renmrenhy dihe the hdeptar)1é 8 tloudHl Guto-dnyecton) tlereby drawlimgghd stojyeer 112
adm ni st er,ed. Fi qur 6 ta.8 [,Jlustrate it 200 according to a
Second entiiiigidhs st £ et e xR pbERFe A E gore o ahows o f1r et

sub-assenbly 210 suitable for use in an auto-injector. As with the
first- enbodi ment, the first sub-assenbly 210 caonpri ses, a pl unger
di sposed it HOBPSE § 13 mgues aay Sy ﬂ&e?m{%mmesléé: the gy4|3plervohupe m the

di spospyl Whdnlteh 186 SRAGDA! R2the hullda RBAI8A 15 M) §laled Wy BE Sheatl 14276F the
di stal end of the chanber 224 there is provided an éxit aperture 226

i n conmunfestavadla cop 140, Sherehyjredventine inarest of fudinta tewhamberHd6 Suopghthe
222 and t ﬂl}@p@ ' j

chanber o%ﬁ% ﬁg Hgth’gt%n% dlsrgr‘gh&fqﬁrﬁg&??@g?e%%@%?g‘g#ﬁ coerra?%éés?lag
r enovabl ebetaperpthg viial 132 cod dlenchembert hlt ¢rusesafpidto bédra®nffrong the vial 132,
enbodi nent,.. The, fir. Sub- asge .1 Q } ses an adapter 214
r enovabl y&é?'{ggg%ee{g]m? r(l)m{l#gmsftgﬁggér X‘E%E% %iﬁ%“g’aeg?fe‘# 214 is in

accordgnce with the adapter of the first enbodi nent. The adapter

conprises_a h e 216.and a fluid, tr fer..need 0t .sho .
o s By Sdirons Ratotujetot S SSRAARIY L oF By LG FBEAE Kial 137 o)
220. The pArteeR W8nifSrédinks aRf dhamber. WTkd addpeer Q0B tis efmdvde ffdni Sle stopper

enbodi ment . _ . . . o
112, and the adapter 118, along with the fluid transfer needle 128, is withdrawn from the

auto-injector 110. As the stopper is pliable, the aperture formed by the fluid transfer
20 needie 128 is substantially sealed after the fluid transfer needle 128 is removed. ‘

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

' 25 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
30 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
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10" As with the first enbodi nent, a user nmay engage the vial 220 with

. the port 218 such that the fluid transfer needle pierces the cap of

the vial. r r.engagement causes the fluid transfer

pi erce the§ tzé@Zlé?ﬁgZZ to create a fluid conduit from téﬁkng?g#%P;/%éﬁ‘s

t hrough the needle to the chanber 224. 15 As shown in Figure 7, a

user draws the adapter 214 through the first sub-assenbly 210,

t her eby drchanbry 2% ase dppeacoriance wibugle steeparhanbdhe Zhamberapf fthe nfitshe

exit apertﬁ%}g&g%BtAs with the first enbodi nent, the avail abl e vol une
r 4

of the cha _ into which a fluid may be transferred increases as
the stopper 222 is noved away fromthe exit 20 aperture 226. As the

vol une ing¢reases,, the essur.e of that .vol .decr eases, . 1 hereby
i ng. f T G0 SUeRREOl CAmPRGSGUGHOT IS Frlp it Frse e vich use 05 e
Once the frdtiethbbdisneRe EThd fidNsibeisicibly 2 I®alas agthyitiset &n hEipRY 214 FnRdvable
stopper 222 and the adapter, along wth the fluid transfer needle, is

wi t hdr awn attaehedist therstopgendis- t Sheadantcs 284 ippraccpidange; wish the asdaptes afifhey

210 is pri bltimest | i ; r
ub- assonty s 3o miehs! TRCKIGr cphPias aapis A6 ahie il falhen e

mechani snshwivingh Disposeshdtitieg andlet 2] 6ap e pext @18 sonfiguradonpensiietasvialf 220n dhe
first sub: l. G , the first 210 and
second 318822 -aé%g% qagge\ggi}%{%ﬁnioﬁﬁl&%}ﬁoeﬁg%g which is prinmed
and reHlly to use in an identical state to the auto-injector 110 of
the first ,enbodj nent en it has been fill.ed .w a .drug. eed,. the
auo- i) o 85 SR thORRY phEfimeg, 7 B5er By nesraite vl Birohe ore o St
seeond sulhedhiditisiieeddld picskd thddab of thd Vigl. Furtisdr efgipesien®iatises teseld
sub- assenbl i %s ha‘ye been assenbl ed gri or to loadjng of the drug.
Thus, in BERSHTIEEAIS;P JHereh HiesHeRRTH 264150 dretint dluideondystfresm the viel 220
rel ease mepehipAifsdAc3die t&1HefchhdBer0g0nd sub-assenbly 310 rel eases a
drive nmechanism in the formof drive spring 322 acting on the

drivi ng mechani sm to cause the needle to be exposed outside of the
auto-inje e | t4 0
be. dr i vent REAUERPHBEE T Bt B aBenh 218 BB M SLORRERE A1,
fluid. Afthercbndrawihg thfel siopppehdd? thearghahp ehdnsy 22h ewae ddinetbe $xit aperture

subsequen ef ract by .a retractior chani s 24 so that. jt is
whot Ty 10238 A i Rl et Bl 60 R R S BRRST meihaliBe 2% il i
been i nj egtlaid, mhhdesamsieded invrasseasbihy sthpPer2t? Ranchcdasasnbdmdie exit
fromthe first b- assenb 210 and reused. The first sub-assenbl
210 ) LR CRDacAP R O oToRTas, e aEsise Bhia VORG digigaseey hereby
subsequendraitgthfid &0, the¥ialBoups HdndetR ihtoitB&hahiber 224 SOncelthe Bhiid/habe
appreci ated that_ nodifications nay be made to the enbodi nent

descri bedParp ttferrerh She adanierris semeved fiore e gppreRd2? hpd the adaptesalong
de(f ined iR R FRAPEARRS neldd, Bwithdrawn.

25 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.
30 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

.11 -



Cl ai s 1. An injection device conprising: a first sub-assenbly
conprising: 5a chanmber for holding a fluid, said chanmber conpri sing
an inner surface and an exit aperture; a stopper novably disposed
wi t hi n t heWORAMIEF4Aind havi ng an outer surface subst antiG@¢RE§HPO1448
contact with the inner surface about its perineter; and an adapter
adapted to transfer fluid himthe chanber, the adapter 10 conprising

nmeans for i@ \ehibgdiniar congiied the firdded sdcbed aivadEhaiblREd16) 300, il the @it

transferring fluid into_the chanber when the stopper is npved away
fromthe @;a%pdlaﬁe% thepesubzasermplies basdeen psseabledprigr te daadinef thy drug.
a rel easabl e drive nmechanism said drive nechani smconprising an
15el ongate shaft which is driven agai nst the stopper upon activation

of the driThus,iebbthrihs first antisesprd embodimentsdgfivasioniof agelasseguechanisn 336
i nser teg ‘é’g%' Qcot%ﬁ%uﬁ-gﬁgxégl&s 10 %lgas-gpg dhilé %%El#a?llf}frg %g Bl%?'gl%{l oF bl dW #Eg

wherein t adapter .1s receive a al ner
t ransfer B22aéting ah the drivinhenachaiighnercat® the ecalatobsr exposed diltwde of the

injection device of claim2. . rei.n .t he conduit transferri
Fura 1 o avtoregnbingte e ke st g et { ke fan Sipudtine
adapt ed t ghRR@RYES foiBjebtithd patkanivih BRflvid) Afendfitks flhidhadbésh@Rpélld, the
fluid container through the holl ow needl e, as, the stopper is.
needle ‘1s subsequeéntly retracted by a retraction mechanism 324 so that it is wholly

10  within the assembled auto-injector 110.

Once the fluid has been injected, the second sub-assembly 310 may be disassembled
from the first sub-assembly 210 and reused. The first sub-assembly 210 may be
discarded and a new first sub-assembly provided for subsequent injections, or may be

15 sterilised for reuse.

It will be appreciated that modifications may be made to the embodiment described

without departing from the scope of the invention, as defined in the appended claims.

-12-
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25 noved away fromthe exit aperture. 4. The injection device of
claim3, wherein the hollow needle is adapted to pierce the stopper
to deliver fluid through the stopper into the chanber. 30 5. The

i njection device of any preceding claim wherein the adapter is
renmovably attachable to the stopper. 6.The injection device of claim
5, wherein the adapter and the stopper conprise inter-engagable
threads to permt renovable attachnent. 7.The injection device of any

precedi ng cl aj wherein the stopper is further 5 adapted to expel
fluid held mﬁ*ﬁﬁ% t he chanber when the stopper is noved toward the

exit aperture. 8.The injection device of any preceding claim further
conpri sing an injectio edle in.fluid communication with the exit

aperture. 1079. T Wﬁf@?ﬂ%ﬁﬁeaggPF@*bf claim 8, wherein the

rel easabl e drive afahabasembly.compiging@ct i vation, adapted to:
(a) nove the chanber and the injection geedle froma retracted
posi tion i which the®/ euBPE frsioling # fluicnEGErmbrLAIRAgng AN der surface
i njection devi ce zh@a@BxiCaJeRNEEH stBfsel tdoQibly HsgorcdRick th@aM88Ehe hhingt
/east partially outside the housing; and , . i
an outer surface substantially in contact with the inner surface about its
perimeter; and
an adapter adapted to transfer fluid into the chamber, the adapter
10 comprising means for moving the stopper through the chamber and a conduit for
transferring fluid into the chamber when the stopper is moved away from the exit
aperture; and
a second sub-assembly comprising:
a releasable drive mechanism, said drive mechanism comprising an
15 elongate shaft which is driven against the stopper upon activation of the drive
mechanism; and

wherein the adapter is configured to be inserted within the shaft.

2. The intection device of claim.1, wherein the adapter is adapted to receive a fluid

- 20 container and transfer the fluid from the container to the chamber.

3. The injection device of claim 2, wherein the conduit 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

25 moved away from the exit aperture.

4, The injection device of claim 3, wherein the hollow needle is adapted to pierce

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

30 5. The injection device of any preceding claim, wherein the adapter is removably

attachable to the stopper.

-13.



(b) subsequently nove the stopper within the chanmber toward the exit
aperture to expel fluid out of the injection needle. 10.The injection
device of claim9, further conprising a retraction mechani sm 20
adapted to retract the injection needle into the housing after the
fluid has been expelled. 11.The injection device of any preceding
claim wherein: the first sub-assenbly is detachable fromthe second
sub- assenbly; and the second sub-assenbly is reusable. 25 12. A net hod

for introducing l.uid.into.an.injection deyic ccording to any .
precedi ng cl g’l m T ee‘?uéalgtﬁdnt%eg’cg zgﬁ? e chgr'ﬁrreﬂlsﬂe{'é agap%é'laf’% ene%"d’lere?mé%{fsa
met hod conpr imsdrreggdghisle giredds togfermit cameable agpchaerd. adapter to said

st opper; 30piercing said stopper with said needle; and drawi ng
sai d adapter and said stopper through said fluid container, thereby

drawi ng a L | 9 d tTHeompBrGAdeyice e by Efbbédiﬁ@n%}dinﬁ%hﬁr}idﬂ@ﬁ-ﬂme stbgper AS further
injection kit conprising:. rst. sub-asse or an injectjon
devi ce compr ?@Pﬁggo expel %“’&ﬂ?;fldﬁ%‘f‘ tﬁ%@m@rw% the sloppe is Baref NardobE
conprisi ng agkii peiresur face and an exit aperture; Sa stopper novably
di sposed within the chanber and having an outer
g. The injection device of any preceding claim, further comprising an injection
needle in fluid communication with the exit aperture.

10
9. The injection device of claim 8, 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
15 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.

10.  The injection device of claim 9, further comprising a retraction mechanism

20 adapted to retract the injection needle into the housing after the fluid has been expelled.

11.  The injection device of any preceding claim, wherein:
the first sub-assembly is detachable from the second sub-assembly; and
the second sub-assembly is reusable.
25

12. A method for introducing a fluid into an injection device according to any
preceding claim, wherein the adapter comprises a hollow needle, said method
comprising the steps of:
connecting said adapter to said stopper;
30 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.
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surface substantially in contact with the inner surface about its
perimeter; and an adapter adapted to transfer fluid into the
chanber, the adapter conprising neans. for noving the stopper through
t he chanber and a conduit for transferring fluid into the chanber
when the stopper is noved away fromthe exit 1l0O0aperture; and a second
sub-assenbly for an injection device conprising: a rel easabl e
drive nmechanism said drive nechani sm conprising an el ongate shaft
which is driyfn a ain%Poth cstgp er upon activation of the drive
mechani sm and 1 EH%HHP¥169@? apfer is configured to be inserted

w thin the shaft .a fird¢sub-bisembly) fecdn inpctidntdedite engpiriging3, furt her

comprising a vial of £yt s Qe e 0Re Lot oot MEhE S e LlBce
and an exit aperture;
5 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 adapfed to transfer fluid into the chamber, the adapter
comprising means for moving the stopper through the chamber and a conduit for
transferring fluid into the chamber when the stopper is moved away from the exit
10 aperture; and
a second sub-assembly for an injection device comprising:
a releasable drive mechanism, said drive mechanism comprising an
clongate shaft which is driven against the stopper upon activation of the drive
mechanism; and

15 wherein the adapter is configurcd to be inserted within the shaft.

14, The injection kit of claim 13, further comprising a vial of fluid to be transferred

for connection to the adapter.
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