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RE- USABLE AUTO- | NJECTOR W TH FI LLI NG MEANS Fi el d of

the Invention This invention relates to an injection
WOPSN/t85345f or exanpl e, a re-useabl e aut o-i nj ectP§A/GBROGI/001453

which a drug may be transferred froma vial prior to

subcut aneous injection into a patient. Background of

the | nyaalysRBITE AFFOANFEETOR WITHIFELING APARSS

(commonl'y known as auto-injéctors) to deliver a

medi canment to a patient has provided many benefits

over manual syringes. In particular, auto-injectors
. have helped to relieve the burden on hospital staff to
Fieldof the In g to a patient because patients are able

to use the devices on thenselves reliably and safely

and in their own hone. Known auto-injectors are
Thisimwentidnetlates to@ndbjettdPdevacw fatrexAmPl S 2Ge-hFSbleThde-anjectdr into

t 0-i nj ect typi cal | ided prined .
whith 30rls, 15X B STeRd g 1e BenCethopiERpsapieig dpto 2
pati@gt 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

r QV] re-filled syringe for use in the
Back ‘X{-n%e&tg Qm?ntmn conpl ete auto-injector unit which
is pre-filled with a particular drug. This requires a

nore conpl i.cat.ed. and expensi ve nanufacturing. process, .
Theusg AT qrigmatie dusttingrdgvicss {cmmerly kngrnay agtprdiqerprelipgleliver a
ReGa . &?ﬁh by
rnmdr ugs§§)n%@ra%ﬁ§£asi%ﬁs¥ﬁg act PF‘?&&%Q%%r st gﬁ%ggéhgm ﬂaﬂ?cuiar,
autoriajedtarn havenkelped-tor tehieverthedhurdéncombosphitat staffap deliser a drug to a
.operate separate praoductijon lines for each dr i C
paticH B e PREH e ablertouiSt dnienioqt n MemsERRT esablh and'sifly an
in thegywWakdmé ed and distributed in standard vials. In :
this way, drugs may be supplied in bulk conveniently
and relatively cheaply, regardl ess 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 réquired 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@ ea0oAsIsgect or devi ce which is capabl e of dr awp@yGR2009/001453
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

r QVi - fj i . . <.
A e BESRANE (S0MSid nbbe h SRR n e ARy i whic s
capaﬂﬂébﬁdll’agrmg Ldrul d’rdilf:iik etandard oial rithersthanttdyidg vh alpse-fitied byringe.
are used on a regular pasis, and patients, who coul d
Not galy, apidgigh i dayicg bé“&ﬁ% @‘ed?ﬁﬂ}ﬁ?%q“ge‘fsowhgé'}’?um nocl"ngef have to
M i c I g . : L
o LS B A bl ISR 8By i
inveatdrp sistgre cind rcodkvineke uskyqli thastapdardutials iwhidrarsrusedion a regular

.provi ded .in two assenpl.i es. The, fifrst, suba nbl. .
basi RGO Bl B PrrapdscriTi SHRELAH e FOrGER apminttation
reusabl e conponents and the second subassenbly

contains the injection conponents that nust be .

In addiibactbe ueg@ﬁvi@{smrmne thfenaseibility, ofiseusing/ gegptsr preportinm of an
in.the £os hg. secon S P » | &i:

e ek 058, Ao BRI RURMBEIRe  P B ED T

firsti RhiBGb@Ably Aok Nikel @’ib@atgxg phechagismg and aslyeothbr reusable
syringes |Is an expensive and tinme-consum ng aspect of
compprenin#isk the serond guprsserably Comtays th trBeqtiop somppnenth thap gwst be

repl%g%gé}pﬁﬁ%%eva(g,lic%i %gﬁlq enabl e this cost to be

uced unmary o e Invention The present
invention ainms to solve the aforenenti oned probl ens.

Accopdi ngly, an i ction deyice ri,ses a. housing; -
A mgicilaigein dhe o BFchrond MPARSTEME, terRrodisiam g & thamber
whidlpé i pr& fiRe@Xifhed dBdo Bk Shjdtte@NAS ,ex?mideara@bv@, gﬁ'é\_ﬁi&iﬁg%ﬁdnge of
‘an éexit aperture; a stopper novably disposed within
syringes it mekrensivaadd ime-eapsaming aspect of themanefaeiyriag pregessyof an
i.n. cont W th,t i nner 0 it et er;
autoRigeR, 56 vl rivdndied IS oL CRB ARG o8 BRICREE O
fluid. The stopper is fixed with respect to the

housi ng and novenent of the port causes novenent of
§!!ﬂﬂ§ﬂ@¥%bﬂlgﬂﬂﬁﬂﬂe inrelation to the stopper

Provi di ng an injection device, such as an

aut o-i njector, having a chanber into which a

The present invention aims to solve the aforementioned problems. Accordingly, an
injection device comprises a housing; a chamber disposed within the housing, the
chamber having proximal and distal ends, 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 a port adapted to receive a
container containing a fluid. The stopper is fixed with respect to the housing and

movement of the port causes movement of the exit aperture in relation to the stopper.

Providing an injection device, such as an auto-injector, having a chamber into which a
fluid may be transferred from a separate container provides 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
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fluid may be transferred from a separate container

provi des at |east two benefits over the prior art.
WO-R0081153845 manuf act urers of auto-injector devi cCRGI/G82W9/001453

no | onger manufacture a range of pre-filled syringes

to be inserted into a reusabl e sub-assenbly. Rather,

thgnanufacturgr may provide instead a single type of

cub- ass . , . .
manfHERFIRED by, B8 8% bt e R RLASH h, dRRALith the
presbﬂﬂéﬁ@ﬁnﬁbﬁ%?ﬁo vhiich %ﬂ)OVdr'rebeaﬁ drog majjtte tednsferred impeedately prior to
~_ Sub-assent may nuf agtured (n bul t hereb
injeqtionuc TG SMHC PR PLCORIHELD SRS DY TMEn e dpebylahereby
mﬂugﬂggﬂbﬁmﬁﬁﬁ9ﬁﬁn?§3§£it wher eby the invention may be

us

€d 1n conjunction with any type of container from
which a drug may be transferred into the chanber.

n
.particul gr the invention may he used.w th stan .
This)fdyonaee dFadsciis & Seeal PR CTSHER! gL Rl be used in
conjRAGRA Witk AnPltype6f esRahe Rememlib atdiufendyebs gtansferred into the
Wher eas known auto-injector systens require pre-filled

charglyeri fyparticelaethedmeantiph mayde wsedwithstandard wialgi d into a
chanber within the needl e device pernmits greater scope
for reusability. The volunme of the chanber into which

Furtlkl)é}fhofré,bthé r}hﬁerﬁibﬁﬁﬂfo@&rsraé@rdﬁﬁerqﬁbpdrﬁdn of theeesdlamssembly to be

etween the stopper .and the exit .apert _— -
reusesh n WAERAS kN W AHO-ISCtRFSYStemy éﬂ%glga'@@gtSPi’én%‘“tSoH‘ﬁecFPab‘hty
of tﬂaﬁsf%"ﬁgdﬂﬁgmda LBt ivkittRR Bid Hée@_leaﬂkg/iéé?érﬁﬁ‘t% eflcAA& dcbfe for
stopperf 1s noved away fromthe exit aperture. An
reusabiityease i n vol une causes an initial decrease in
pressure in the chanber which thereby draws the fluid
into the chanber. The port may be configured to bring

The WoRInt© 8t HeGlanitRt tath lwHich BROMEE TS Kandteiréd ishéefit tby the space
aperture when the exit aperture is adjacent the

betvesen grestoiiper And thsosit dpsriure; Keonsenugrtly.dhe volameriaAprpased as the
stopg%{gigrdxé?%éeﬁft%%g{d éllele\f(%'tﬁ%)eh{n% An(avﬁt?rteasegraesftﬁé %:p%fer is moved away

between contal ner and the exrt aperture
fronf Herdkittagettuied Aariaktkisefinvolungnefuses aminitidl uedrehseoim prigsure in

container to the chanber hi. accordance with this
the chyamber which thereby ﬁ‘@“ﬂ?é‘l‘%ﬂ\é‘dé?mtt%dl?ﬁg’ﬁﬁer i s increased

(for exanple, by noving the exit aperture away from
t he stopper)
The port may be configured to bring the container into fluid engagement with the exit

aperture when the exit aperture is adjacent the stopper. In this position, the volume of
the chamber is at or substantially at its lowest. Preferably, engagement between the
container and the exit aperture forms a fluid conduit for transferring fluid .from the
container to the chamber. In accordance with this embodiment, as the volume of the
chamber is increased (for example, by moving the exit aperture away from the stopper)

fluid from the container is transferred into the chamber.

In some embodiments, a biasing element is coupled to the port and configured to bias the
port such that the exit aperture is biased away from the stopper. Starting from the
position mentioned above (i.e. wherein the exit aperture is adjacent the stopper and the

container is in fluid engagement with the exit aperture), the action of the biasing element
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fluid fromthe container is transferred into the
chanber. I n sone enbodi nents, a biasing elenent is
w@owplisds4i o the port and configured to bias theCPpGBR009/001453
such that the exit aperture is biased away fromthe
stopper. Starting fromthe position nmentioned above
(i.e. wherein the exit aperture is adjacent the
will aBRPEe A8l b GANGIPINntG Shd Bhdrhti: dviPRIRIREREL Wr! kternal
the exit aperture), the action of the biasing i
interentiant \@ptionally sl biesingl elienientoishe springsbetr other ielementshavhich
chanber. wit hout the need for external intervention.
perfoym p siifar funcHan greAlsq envis2gine is a spring, but ot her
el ements which performa simlar function are also
envi saged. In other enbodiments, the injection device _ .
In ofarpembedimenty; dlach amjgetiano deyiee joqenipmises) ac Gisehaiee aordp in fluid

comffW#c& gﬁe \)ﬁﬁ&ﬁﬁ@’éﬂ (r]gg Wite. Tafﬁ%lr%féﬁ éycon&ﬂg:{'%lggarbfbr g)x]il}séh’l'iﬂm the

Vi ce co a ca
devite!RBAIprie¢ af @ipl mallorfra anpbe. of foik uoh example, fineuch cases, the

_ discharge nozzle may be configured to pierce the cap, .
dischassy ORFIS MRYDG SN faoPIGroe i 69 1, Jorr glufdr duit for

e - Akper AtheeCldafb eamtiee] ef Description of the
Hm?ﬁ#%‘??ﬁ@tpﬁsgn?@gn w | arrlr(l)w be descri bed by way of
exanple with reference to the acconpanyi ng draw ngs,

.in which: Flgure 1.is a side view of a first

MM@M&QM%HW device; Figure 2 is a
side view of the first sub-assenbly wherein the cap
has been renoved; Figure 3 is a side view of a

The ciomentione wilheavy teendasseibedi bh waye of j gxgmplg, prifls Jefepnge to the
Fi gure IS a. si gV%i\ﬁi,ew of the first sub-assenbly in
aCC%’FPg’“Y‘E}ﬁ AYIREY A6 hosi tion; Figure 5 is a side view

of the first sub-assenbly in the fully extended
_ position; Figure 6 is a side view.of. the container
Figuse iy sidersigacpira gt subeasserplly of ap jectionisleyiceri gure 7 is
a side view of the first sub-assenbly bei ng engaged
Wi th a second subassenbly; and Figure 8 is a side view
Figupé 2 &na $id¢ eietv afithel Bixst swb-essamblyselierein théeapf hias beemranoved;
second subassenblies. Detail ed Description of the
Dr aw ngs
Figure 3 is a side view of a container being engaged with the first sub-assembly;

Figure 4 is a side view of the first sub-assembly in the fully retracted position;
Figure 5 is a side view of the first sub-assembly in the fully extended position;
Figure 6 is a side view of the container being removed from the first sub-assembly;

Figure 7 is a side view of the first sub-assembly being engaged with a second sub-

assembly; and

Figure 8 is a side view of an injection device comprised of the first and second sub-

assemblies.
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Figures 1 to 4 illustrate a first sub-assenbly 110
suitable for use in an auto-injector according to the
WQe@easas43 nvention. The first sub-assenbly 110PCT/GB2009/001453

conprises a housing 111 and a chanber 112 di sposed

wi thin the housing. The housing 111 has proximal | | i

a and distal 111b ends. The chanber 112 has proxi nal

|sta espondi ng to the proximal and

Jﬁﬂéﬁﬁ&%ﬁugng?ﬁ}ﬁ}?{f{} g ng, and an inner surface.

Adj acent the proximal end of the chanber there is

provi ded_a stopper 113. Th i's novea
Figoffsop s AP B3 SRASEOLL 150 SHUEHE ot FSOH B aulo-injector
ﬁﬂ e Qb &hiogur f ace of the stopper 113 is
aceo %é?ﬁntpfgﬁy yn Jgntact with the inner surface of the
chanber 112 about its perineter. At the dlstal end of

he chanbel there is.provi
The Jirs suuapserplst oot & H838Y% $FEr8T Sty @ 7 giBsed within
the lﬁ)ﬁﬁﬁg CrhORowding! ilh@as%)hmﬁp 1 Taling dist4l. 11Tbends)The chafiber 112
needlfe 115 is suitable for piercing the skin of a
has proxirealt arghdistid| dndeyr Sortesponding) te (ke prem@aliand disteends of the
need| 115 is also s 0 c
rouio e AL 5? A3 WS ARl LR Lyt s
providéd aae&ﬁﬁiéb | Y3 1-'[@6 effpér BI8Sis mdveabiyalhﬁpesccchwitﬂihﬁhe chamber 112
i ncluding a sheath 117 dj spo over needle
and irtager  BheopwEt Wriapeo &F@P%ﬁ%av?ﬁ%‘gla y in contact
w1thstffp§1?1%1#ﬁt:é of Iheléhﬁjmﬁérqtﬁ aﬁ@&l 1tscﬁé§'1¥nerté}e tip of the
revent unwanted I ngress or egress.
Figure 2 |IIustrates t he flrst sub assenbl y of Flgure

1 wherein the ca as been ved fron1t
At TSRS SBoeF 17 B G0 G Bt s r gy b feoion
needlel {1938 pﬁﬁ/?(ﬂadr ﬁ”ﬂﬁﬁﬁdcofnhém‘oh heith eiedbgt hp&turds 1ganTixe injection
seen inthis figure, the first sub-assenbly conprlses

needde Jdbt is1 s@itabde for evevel)ng the skinsofc anpatifnt aandodelivemg a drug

T Y

mighitihe ami&hsvﬁprt 118 is noveable in relation to the
hou5|ng 111 but is coupled to the chanber

The. first sub-assembly 110 comprises a removable cap 116 including a sheath 117
disposed over the needle 115. The sheath 117 protects the needle and provides a
substantially fluid tight seal over the tip of the needle, to prevent unwanted fluid ingress

or egress.

Figure 2 illustrates the first sub-assembly of Figure 1 wherein the cap 116 has been
removed from the first sub-assembly 110. In removing the cap 116, the sheath 117 has
been removed from the needle 115. As can be seen in this figure, the first sub-assembly
comprises a port 118 (or sleeve). In this configuration, the port 118 surrounds the needle

to prevent damage to the needle or accidental contact between the needle and the user.

The port 118 is moveable in relation to the housing 111 but is coupled to the chamber

112 such that movement of the port 118 causes a corresponding movement of the
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112 such that novenent of the port 118 causes a

correspondi ng novenent of thechanber 112 and the exit
w@pwonsases 114, relative to the housing 111. | nPEI/GBR@9/001453

2, the port 118, and hence the chanber 112, are in a

fully extended position. The sub-assenbly 110

conprises a biasing elenent 121 which acts on the port

I [

charhbt {12 dlaife bt Btrg L OO LHIRUTR L AGUle L1 Mg Z) e por
118pdndtHeacetharchambdrlid 2, wisiic b fully ersomdeldIpesitinnr el ation to

the housing 11 1, away fromthe stopper 113 which, at

this point in the operation of the auto-injector (i.

TheRubXssdnfb1 91 0 \BlpPiesOd btdaﬁlgaéléxﬁemnlzqcmeh adfResi fhec;ﬁird Y18 to
prior to advancement of the needl e assenbly out of the

biastibawan§pm thefhionsidg ilhlr &n s d@lﬁgt hetbipsingorlemery. 1 24sbiases e exit

Fi 2 t
apr 84T o £ G b E R G8 4p RUERRI 1, vy
fron® tHeastbifisér 1103 WiecH) au g foihl in théhpesition o€ theldlﬁo-&d]attter (1h:e prior

support bl ock 126 and renai_ns statlona%%IMAth re%p%
the needle

to acgvetinn ofiherauto-tjectars spRafictlhe PBBF tto 120y anceneng &0
PR o RS BRIy R AT 0 2
the stbppep @ 3 isscompletlitg arseppdroresll li2devima supporteblgakplitér t Thegupport rod

. 124 and t. plock 126. At i i stal [ .

s oo s 0L Epefie §hmge 217 e bbb Bk g remins

statioft %ﬂ{jl%gﬁé& tolthé Bupporaviided W‘Hénttﬁ%pd?m 18 anliGhe chamber 112 are
intéerfaces wth the first detent 122a when the port

advdrtgd soveard ithe prioaivkal end 121ap6thiehoysing (Jepcrebaddndistail below). The
si.tio The, det.ent 22 f
chafficeis caimutelbis SUs Bl (O FuBRR ST 23 M Apbr bS8,

bi asing el ement 121. As shown'in Flgure 3, the port
118 is adapted to receive a containper 119 contalm

At its diptal edo} ! lax Bepionsiag g AcrEpESnB calishigeRIc22a Fidy ﬁﬁcen%%etem
12212', O&fﬁ{d%d %n\lﬁrgbort 9‘1‘% EJP{%Eesc&ﬂB Qh@ ﬁfs% dORHt Pf—’zauéﬁéh thEHort 118

al ner I'ncl Ut eS a cap one end
and ithd clsintbet @12 atchia £flllily(ﬂxt&nkied posntlm n@he Hav‘ntBQZtZ ime\(mpthe port

20 |s inse the ort t he port
118.@9%1%6@&?@%%&‘%@{ skif %%?10& Phtepier ot 21
shaped to accept the contalner 119 and hold it within
the port 118 without the need for any additiona
As $hosla ingFigeshBthe port Gl 8cis adspted ko edeeivg aneantineral/l Soeontaining a

ﬂUICP g or elzx%?n%lct: g pﬂzlir}/n%cgu fc%leprogu&.u li:?grlrl?g S depicts a vial, but other containers

may be used. The container 119 includes a cap 120 at one end. As illustrated, the end of
the container having the cap 120 is inserted into the port 118 whilst the port is in an
extended position. The port 118 is sized and shaped to accept the container 119 and hold
it within the port 118 without the need for any additional locking mechanism. Of course,

locking means may be provided to give better securement.

The available volume of the chamber 112 into which a fluid may be transferred depends
on the distance between the stopper 113 and the exit aperture 114. In Figures 1 to 3, the
available volume of the chamber 112 is substantially at its greatest. However, in this

state, prior to the engagement of the container 119, the chamber 112 is empty. The
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The avail abl e vol une of the chanber 112 into which a

fluid may be transferred depends on the distance
wheiwaesdsss he stopper 113 and the exit apert ur ePQUGEB2300/001453

Figures 1 to 3, the available volunme of the chanber

112 is substantially at its greatest. However, in this

state, prior to the engagenent of the container 119,

procéss of naf¥ferrinkRiid SrofieXonthiRPY PS &SHe &f; Séﬁﬁ;&ihib{é%scﬁbed
er wi

fluid fromthe container 119 to the cha
with gefgreage toajdigusgs dand &f er ence to Figures 4 and 5. As a
user inserts the container 119 into the port 118, the
container is retained inside the port by a flange (not
As 8 lwseminsqrtsatiie dexttaineo UTdintd thei poe] 183 did @Sifaifidr ik R&aiRed tnside the
r&%S. 4he flaqgg occupies a recess in the container
port by a flange (pot howm) preyidetareund thenianesssurfice of Itee portt118. The
fl 4ad 19 | . her, .t.he ...
okt booied & e nAhp Soacdh | 0, 0B EEubE Wi Fodipfrovithn the
porpti®ximal end | | i a of the housing 111. As the
chanber 112 is noved towards the proxi mal end 11la of
t he housing, the exit aperture 114 is noved toward the

As fleQpRfinet 139 i Bevaved hiathee HOLUAR 18ankiNfe € o 11418 driven

decreases_accordiagly. Fliure 4 shows the Ti
towardp the peorimpl end Lk of tthe hpusing 118. aAsl théeharhberbEl? klRoved

' £l r e osition. As illustrated, in
o Rl b LSRRI U Byl 156565 o e
stoppamEdi aThé yvaildblecelimé Hthe shimbRan b dededstd acdoRdihpiys
configuration, the avail able volunme of the chanber 112

is substantially at its |owest. As the user engages

Fi i 9 Wi t e jnjection .

k36504 TRl A, 1 A o A S 12 e

a fullpretitacted pesitiern At lildustratetiainrthe fllreanded Positdia e toppb2113 is
119, passes

. The fluid conduit. begins he cont ai ner ;
immbBisTy iBRER ] s FRSHuobE elon i Sang EbriGohe axpdbicyelume
of thtLharBbek BIPdS sdstdnfiglF a6 vesk12. I n Figure 4, the

fluid is contained wthin the container 119. As the

user rel eases the container 119, the biasing el enent

A e rt fro he housing 11 1 )

s the ek ShE53s doAlnes 119 AW bGP 8,0Bs iedion Bedladys pierces
the chp 020 hixépiviiep @ fluld Conditdetiieh I \&Intainer 119 and the chamber 112,
The fluid conduit begins at the container 119, passes through the injection needle 115
and the exit aperture 114 and ends at the chamber 112.

In Figure 4, the fluid is contained within the container 119. As the user releases the
container 119, the biasing element 121 forces the port 118 away from the housing 111
and, accordingly, forces the exit aperture 114 away from the stopper 113. The container
119 remains secured within the port 118 and engaged with the needle 115 which is

moved along with the exit aperture 114. Thus, the fluid conduit is preserved.

As the exit aperture 114 moves away from the stopper 113, the available volume of the
chamber 112 increases. The increase in volume of the chamber 112 causes a reduction

in chamber pressure and the pressure difference between the vial and the chamber causes
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119 remai ns secured within the port 118 and engaged
with the needle 115 which is noved along with the exit
W@p@onsases 114. Thus, the fluid conduit is preseCwEeB2000901453
the exit aperture 114 noves away fromthe stopper 113,
the avail abl e vol unme of the chanber 112 increases. The
i ncrease in volune of the chanber 112 causes a
fluif ﬁg pﬁstdr&wn ﬁ%nfﬁéfmﬁfa#{& 939 dhe? g e cHritSitfoSthe chamber 112.
ifTference between the vial and the chanber
Thecfinthes fHeuéxilt pertnee Hthwoves eway Hiwne tret stopper 1139thel mexg fluid is
the fluid condujt into the chanber 112. The further
drayp dntg the 1’3‘3‘3’ 114 noves away fromthe stopper 113,
the nore fluid is drawn into the chanber 112. Figure 5

illustrates the sub-assenbly 110 after the biasing
Figeieenilhstrates theasnbfasserablyt HE gftarttha b@smoplem@ltcmnlwlrforced the

port L B im0 SRR e a LP 0y U6 s

1229|beéfl€ﬂhe hbesipont 1 1ahd ﬂleqmrbewq)re«eat tiex pendH@. frdm being over
shown, the fluid has been conpletely transferred from

extended.c & shewiethe flyidthss e eampigely taps ferred drogy the comfainer 119 to
$||“;gi t " Il t
the \éﬂ exi 19 fzap@%t %2%%4 o%e ﬁg\iﬁv{e ebgp\?\nl?h%?‘ﬁgénf tﬂ%%t(ﬁ)?)@r 13
andAle éxit apertamn Isip esntow filed withthe fhwdt ai ner 119 may be
renoved fromthe first sub-assenbly 110 and di scarded.
Figure 6 illustrates the first sub-assenbly 110 which
As ‘fi’ssn&@ Spenk, rthc‘?@xﬁp{}‘ cotaitdr|118 @y B relild@ed frointthe ﬁ@ﬂ shiB-assembly

ready to be used.” To administér the fluid, the first

110sartst dissaded.y Figaei & 11ém@ageédhw fiit subsassembilys { B adueiblhgs been

e second

pm’%‘ﬁ&-"ﬁ?@é‘f‘d{)‘f'ﬁ@b% saélsIa lg\r g(l) Pl%u%lall and a drive

mechani sm 212. The housi ng has proximal 2 1la and

distal 2 1lb ends and a_cap 213 |ocated at the
To pewinisten thenfunl, the ﬁrath%abcaa%emw Lbas gngaggd pyith \apeognd sub-

g t

sssep S 2 A Bt g BB Bl el ol b bR Rlprises g hosing
211 sand-adbennkshaisth 2hc&he lheusﬁng bas pmlmmais’hrtblayd Bistal1244b ends

been d, .the distal I b, of the housi 11, .
and g Gl s Keaisd b€ BEGHE At 16 ok el B g which is
engREAKIith @8%hobsihg 11 ﬁoptfhetﬂ?ﬁ siB4Sdefibly 110. A slot 214 is provided in

the second sub-assembly 210.

oD

Once the first sub-assembly 110 has been primed, the distal end 211b of the housing 211
of the second sub-assembly 210 is inserted into the proximal end 111a of the housing
111 of the first sub-assembly 110. The chamber 112 fits within the slot 214 and is
coupled to the driving mechanism 212. The second sub-assembly 210 is secured to the
first sub-assembly 110 by rotating the cap 213 which engages the lip 215 with the
housing 111 of the first sub-assembly 110.

Figure 8 illustrates an injection device 300 which has been primed and is ready to use.
Activation of a firing mechanism of the injection device 300 actuates the driving

mechanism 212 which exposes the needle 115 outside of the injection device 300 to
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111 of the first sub-assenbly 110. The chanber 112
fits wwthin the slot 214 and is coupled to the driving
wore@basdsgin 212. The second sub-assenbly 210 i SPGECBR@A/001453
to the first sub-assenbly 110 by rotating the cap 213
whi ch engages the lip 215 with the housing 111 of the
first sub-assenbly 110. Figure 8 illustrates an :
pierde'thé §l£1t1 Ut a}%ﬁéﬁ%ﬁ%v}é@ tehstdiper PERIrOgHME cRAbErSI 12 to inject
ready to use. Activation of a firing mechani smof the
the patiescvithrthe évid: e TRO @riac tmechesism2l 2dsubsequgniie cefzavtss the needle
212 whi ch oses .fhe.needle .11 utside of the
115 ?‘h}%‘éﬁt i‘so‘ﬁh(ﬁgewgléméé?)mﬂ 0B dgyce ?%&ski n of a patient
and drives the stopper 113 through the chanber 112 to

inject the patient with the fluid. The drive mechani sm
Once i fuidskasumen|ipjectets thet seconb sytassrably) 210G maynhg disgsspibled

ol L.y within the jnj [ evi '
fromy 8 tropoeed, | 5 afhefl® THE L s REybe 110ty be
discaHisR asE AHeRdfifst oib-hdvembly piovied-fos subsbyyent iifjectivos, or may be

reused. The first sub-assenbly 110 may be di scarded
steribigpd far 888 i r st sub- assenbly provided for subsequent
injections, or may be sterilised for reuse. It will be
appreci ated that nodifications may be nade to the )
It willTbe dippreoiatediethat nwaificativho miaydep arade rtg the embodanerd gfsscribed

_.of the invention, as fined.in t appended .

with oyt eactiog 1o the ot TIpG IO &t fuiIag e bpepded gaims.
sub-assenbly conprising: a housing; a chanber disposed
wi thin the housing and having proxi mal and di stal
ends, an inner surface and an exit aperture; a stopper
novabl y di sposed within the chanber and having an
outer surface substantially in contact wth the inner
surface about its perineter; and a port adapted to
receive a container containing a fluid; wherein the
stopper is fixed with respect to the housing and
novenent of the port causes novenent of the exit
aperture in relation to the stopper.
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2. The injection device of claim1, wherein the port
is configured to bring said container into fluid
weryagsasent with the exit aperture when the exPC€T/GB2009/001453
aperture is adjacent the stopper. 3. The injection
device of claim1l or claim2, further conprising: a
bi asi ng el ement coupled to the port and configured to
Clalbsas the port such that the exit aperture is biased
———ggay fromthe stopper. 4. The fluid container of claim
2 or claim3, wherein engagenent betmeen t he cont ai ner
and the exit aperture ﬁ{ conduit for
L. t r ARSRISFHOTHEe ¢ Ay g % 1[’]1;2’ %?8 r?é’F’H"Smﬁhe chamber .
ﬂE@mh%Jectlon device of any preceding claim
furt er conprising an injection needle in fluid
c o mchambat disposed whthith thedhousing pod thaviag moximub anddistal jegds, an
cla|n15 wherei n the contai ner conprises a
““wE zwﬁ &%8?‘ Ff9% i njection needle is configured to
pi ﬁr%ﬁeh %&%Blyt @ish&¥eth withih uhél chembler tnd baving an outer surface
transferring fluid fromthe container to the
substsintindhein contarhwithihewnpoririges kovt BF PeipeiSE e di ng
cl ai I, ssenbl y
ﬁfa’n}t adg tw?o re8¥@5a§+tgﬂgﬁc Oégaq{r%ggﬁ?rwgm configured to
be“ﬂﬁéte\/fﬁﬂleagippﬁﬁis fixed »\amapm:ct topbah@singvaidimovenfent bfthe port
drive nmechanism_ 8. The ectlo devi ce of claim?7,
causGih@averaeiE 9d et exétrflp@}'tﬁﬁeﬂ? Se ° tPéF‘?‘r?tBPP%er ein the
rel easabl e drive nmechanismis, upon activation,
adapted to: (a) nove the chanber and the injection ]
2. ne@te anjectoon deviet pActan bo‘sh@rpmnthprmm F&:Ppﬂflrwfﬁniewb’éng said

conet iR e A B UE PR ab R A FREE, RRRH Bgncen
the skppet.ng; and (b) subsequently nnve the stopper within

the chanber toward the exit aperture to expel fluid
out of the injection needle.

3. The injection device of claim 1 or claim 2, further comprising:
a biasing element coupled to the port and configured to bias the port such that the

exit aperture is biased away from the stopper.

4. The fluid container of claim 2 or claim 3, wherein engagement between the
container and the exit aperture forms a fluid conduit for transferring fluid from the

container to the chamber.

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

needle in fluid communication with the exit aperture.
6. The injection device of claim 5, wherein the container comprises a cap, and

wherein the injection needle is configured to pierce the cap to form a fluid conduit for

transferring fluid from the container to the chamber.

-10-
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9. The injection device of claim8, further conprising
a retraction mechani smadapted to retract the

W0 pjoeasiseh needl e into the housing after the fPCI/GBR@S/001453
been expell ed. 10. The injection device of any one of
claims 7 to 9, wherein: the first sub-assenbly is
detachabl e fromthe second sub-assenbly; and the

C¢Rd ﬂgé&ghﬂfe%mfy 'yzléﬂ'\?% kRim 1 further 68hpA&ngefa second sub-

7. S ;
primng an injection avi ng a housi ng,
assemblyongirisgg: i nserting a container into a port on the

i njection device, .the port. bej eabl i t

| oo ke Sentb S R, RO el ot B3R upon
activafiéiTBethe QAVE RizcRani@ni t aperture and a stopper novably

di sposed within the chanber, the stopper being fixed

Wi th respect to the housing such that novenent of the

po causes Ve . of ' i .
5. Pihe FRHIER SRE R Ul WiEp RphngRrGt platin 5% ki hercin
the rBfe¥daBR: drfve nhhniitis,afpoh hetivution] adgptededr that fluid is

ar (aav)mm(;vréttge tcﬁa?n‘t?err] %.nn:? ?hre ifnjre(c):tlnlng plged‘fé) E)r%i anl%gr'acted position in which

the needle is wholly inside the housing 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.

9. The injection device of claim 8, further comprising a retraction mechanism

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

10.  The injection device of any one of claims 7 to 9, wherein:
the first sub-assembly is detachable from the second sub-assembly; and

the second sub-assembly is reusable.

11. A method of priming an injection device having a housing, comprising:

inserting a container into a port on the injection device, the port being moveable
with respect to the housing, the injection device comprising a chamber having an exit
aperture and a stopper movably disposed within the chamber, the stopper being fixed
with respect to the housing such that movement of the port causes movement of the exit
aperture relative to the stopper;

moving the port into the housing; and

moving the port out of the housing such that fluid is drawn into the chamber from

the container.

-11-



