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REUSABLE AUTO- I NJECTOR Field of the Invention This
invention relates to an injection device and, in
wopRd/iszsdoar, to a re-useabl e aut oi nj ect or devira/GBi009/001445
which a drug may be transferred froma vial prior to
subcut aneous injection into a patient. Background of
the I nvention Theeysap?E AUTOMIJECTORECt | on devi ces
(commonly known as auto-injectors) to deliver a
medi canment to a patient has provided many benefits
over manual syringes. In particular, auto-injectors
Fieldofaht taveadion0 relieve the burden on hospital staff to
deliver a drug to a patient because patients are able
to use the devices on thenselves reliably and safely

i . b OB o0-i 0 S, .ar 6. )

ThiG B ehfipd Relutes oo PR igf M- Ui BRELAL 1o e seable auto

injestomdedce auo ovhicl) edingg magrbe ttapsfecat |fyonp aoxialderibro isnkchtaneous
re-sprung) and ready to be used for injecting a

.. (lL.e.
mjeﬁ()té‘f”r‘g APt hese reasons, it is difficult to insert

a drug into the autoinjector and, as a consequence,
manuf acturers of such auto-injectors have typically

Backermindrof the fnvenftion| 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

Theri3e ©f aoRlatic aijedlioandbvivep edvsnnien] PkAYWA Gk WiiolijgefRE)RB Ueliver a
t han woul d be otherw se required for an auto-injector

medigament to Hpatipnbhasprayidedinany hensdithpves manyalsypinges. da papficular,

autoﬁ ag%ﬁréﬂgv«ﬂfgégp&'ﬁ_{onreﬁig% ﬁl%cﬂdrﬂfﬁx' &?hgﬁ)ﬁtaﬁ LOFr 1B Qiefw% adrugto a

ng t urthernore, the nanufacturer nus
patiap deaduse patjratsadre apleddus¢ thenlelvicaeen fhemselvesratiably antdisafely and
. 1S required. Drugs for nedical use are often
in thef AYLRMS-ed and distributed in standard vials. In
this way, drugs may be supplied in bulk conveniently
and relatively cheaply, regardless of the way in which
Knopineautp-injedterstare degoyibad énl WO A5Gi5i126 endtEPeAsQ SEad¢ihg These and

simi\?%oil’laléjﬂo-ﬁgecrt@rg ?arcia rt]y}g(r:eﬁf/yl grior\]/gieanpnanlilé(f) (ii.er.]jp?g-tsf))r{mg)egriuf ?eady 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 aﬁ 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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capable of drawing a drug froma standard vial rather

than relying on a pre-filled syringe. Not only woul d
wosMed1Bsqevi ce benefit the manufacturers, who peautBRong001445

| onger have to provide bespoke drug-filled devices,

but al so hospitals, which would enjoy a sinplified

i nventory system and could nmake use of the standard
A sigmficanivicdstisaving cogskidbemade e gyuhdding ani ato-ayettpradévicet which is

W@o ﬁﬁ ul d be E{q¥|ded wi.th a su of V|als for#ﬁflf
capaRifoh fewing p dbe from agtand V‘altrﬂ 5ilyipg on2 pigqfiief syringe.
Noft &ty Rebuid Qidhi 4 devile b&GISHL B BaSlTERLRESs, RFHOPRGLIH QD I%gé}rhave to

auto-i nj ector device. gw;call , auto-injectors are

proyide bestodte idnug-filed dbrdesse b dlsashospitelss which waild sajerts simplified

i GRS P e IGoshAR P A PTECIARR GF AButh Bie)Rd on a regutar

basfsQdtidapafients Weho Bingé be Efbvﬁmﬂ'ﬂ@lﬂﬁﬁl bepplyaf viadSor Q‘L’f administration.
replaced each tine the device is used. A mgjor factor

in the cost of the second subassenbly is the provision

In aﬁﬁlti%ncﬁl%rmggf Wl{gl il a%ig&s ﬂllﬁ? o\lﬁrgl rl}% Qrg}&terrg) (gfortion of an

I'njecte exp provi a‘rang
autcsmjednge:k:vlc& anypeoatlgnsute-énjactdrst zirmprmdmhm e :aﬁ»pseinbh’és

t he, manuf act uri n, cess of an ayto-injector, e use
firsty rsubgssery f mr@ %ﬁ? dORFIANE PRTENSESt afl% Sther Fetsable

comfpRHERE Snd PMREINA RibadsBRblyL6aRMiAORe TH)8ctRINGR Ponents that must be
invention ainms to solve the aforenentioned probl ens.

replagsdlaaadh tigleythe devieenisased. on devi ce conprises a first
sub-assenbly conprising a chanber for holding a fluid,
sai d chanber conprising an exit aperture and an inner

A n&djérf fetor iaNte Tobt' N Helecoid SUBAkIENBYY AP he PloVRRSELOf a chamber
thin the chamber and having an outer surface

Whlglv wsnrsnftlieawgh ? ﬁntgdﬁtbgewe%etih Asrexplaifiedrabeve: frseddiag gange of

s 5O g RS i S9OTE e ARk o
autoaiseerdy] The Sserof/ashdatd Vials wdubd elubidbhis cobr o\tiedtdigedn

i njection device, such as an auto-injector, having a
chanber into which a fluid nay be transferred by a

Sungﬂ§$£5pﬂ&qﬂgéﬁﬁh assenbly has at |east two benefits
prior art. Firstly, manufacturers of

aut o-i nj ector devi ces need no | onger manufacture a
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 exit aperture and an inner surface; and a transfer
assembly movably disposed within the chamber and having an outer surface
substantially in contact with the inner surface about its perimeter, said transfer assembly

being adapted to transfer fluid into the chamber when the transfer assembly is moved

within the chamber.

Providing an injection device, such as an auto-injector, having a chamber into which a
fluid may be transferred by a bespoke transfer assembly 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
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range of pre-filled syringes to be inserted into a

reusabl e sub-assenbly. Rather, themanufacturer may
woRi00y/isd&i nst ead a single type of sub-assenbl YdmGB2009/001445

accordance with the present invention into which any

variety of drug may be transferred i mmedi ately prior

to injection. The single type of sub-assenbly may be
manwfactiieer mayeptovide bostéad a $iegle bype eftimbiassenbly in accordance with the

manuf acLurin osts. This vanta ea
predE ST BEh R PO IGEN ST CHUBTET O taRg el (RuBgTipigly prior t
1njéé98h Unthd Qg typeadty sﬁB‘%eﬁBlyCﬁﬁS'al')@ SfanhfRMr¥d i bulk, thereby
_ ug may be transferred into the chanber. In
redp%mg theuhagufadteringeestst i on nay be used with standard
vials. Furthernore, the invention allows a greater
proportion of the needle assenbly to be reused. _
ThiVV¥av@asge ads) odWoOa iséjoad tibhefly sthereby rthelUnveatiph endy beaged in
syrrnges the capability of transferring fluid into_ a
congingHp witly any; type wé catadier figay hichye Ag %latj g drapstegred pato the

Efag?d 1 %%&%?ASP {ialgNt O Whi ch
chaIr%%r fll?l |ugdrtﬂ}r{(:%tlrlrlsPIﬂ err gﬁme lggefd i ned t(ﬁe as pace
between the distal end of the transfer assembly and
erture.. Consequently, the volume

FurliggpGiks B TSeriiar slQHharerach Rt HeoRseroatsemply to be

reusBeWHERas Kitfvil BRbERS 0} aysvaﬁyréauﬁaﬁfeeﬁuaﬁsyrmgtat he capability
decrease in pressure in the chanber which t'hereby

of teangfesring)8uid wialaichemberhwithinghd acedledevige pemnity ereater scope for
reu |8t rnati ve enbodi nents, an increase in chanber
YoF'Uke, and a correspondl ng effect, nmay be achi eved by
anrng the transfer assenbly toward the exit aperture

O her enbodi nents whi ch achi eve an i ncrease in chanmhe
The, yume of dheychambar inte which the, Qutshartbaétsfearreé iy dgfined by the space

bet\g%b\étbttﬁgg%?al eh (3% %%ferita mtb'i}‘;l a gﬁi%@%\é '(ﬁ)ns%qélently, the

to trans uird 1nto er when
volima issinereasesisasthe ytopperns wexedi aWayrfﬂBm ¢t extivapentare hEhb arcrease

. a fromthe. exit aperture. tyansfer

in Rl 1) & i) AETERS i BEASPUE TR DREOE N b EHORY Graws the

flui§ Wb thé)c | BourdeN fr ABRSRATRIYerBOMiREtE, Unl MABFease in chamber
adapted to transfer fiuid fromthe container into the

volghgrandra edreasponding effest.cniay hie tabhiewghby maving the trﬂnaft:b @ssembly
fromthe exi pert u Usi.n ntal ner.s_as
ou e GG Shad Pt Mch SRR AR aRerpelly chamber

volume to draw fluid into the chamber are also envisaged.

Preferably, the transfer assembly is adapted to transfer fluid into the chamber when the

transfer assembly is moved with respect to the chamber away from the exit aperture.

Optionally, the transfer assembly is adapted to receive a fluid container. In such an
embodiment, the assembly may be further adapted to transfer fluid from the container
into the chamber when it is moved, with respect to the chamber, away from the exit
aperture. Using containers as a source of fluid provides additional benefits. It is
straightforward to obtain, install and replace a container of fluid to be injected, and

different fluids can be provided without any modification of the device. Other methods
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straightforward to obtain, install and replace a
container of fluid to be injected, and different

wof doww/dkssman be provi ded w thout any nodifi cat ip@T/©B20091@1445
devi ce. Ot her nethodsof providing a fluid source are
contenpl ated, but inserting a fluid container dlrectly
into the transfer assenbly is straightforward and

of preddings ﬁmdtseurcebrecmmmmn]ﬂalbd, bt dusertdg, a floidesontainer directly into

* the EERRIET ROFTLIN oAl RIoH . BRUEH AR o, gphents required.

Oth@lr ppr&Rnhad didy a‘%‘}ﬁbwaﬁlﬁ%f fliid phthwa§té'R c@ﬁtaﬁl‘é{; §ifutdd dlsdwhere on

for exanple. Suitable containers may include any

the donteaimayprecdé a@chhmal benefitninatermsofchcoepsibrlityi for exdmple.
in some manner with the transfer assenbly. Thus, a
standard vial used to contain and transport fluid

SuitdBidicoAaRRtSmAR hchRlelbn§ Eohtdinep 66t lpatddo cohtalh & dhgy and interface
invention. In this manner, the cost of providing a

in sgije GuAER Bibrthe yrenwfes a@e@bbfat Thusy a standardaeiak h@dﬁpwe@@ and

'traan}Ie ! hass %510 EgntF I?r?aaﬂf)%gsédq X&ﬁ&%u@’% a% ention. SIn this

or e |re he pa reh and s Vi a
mambf,‘ tiEacgt Mproblﬂmghreawo-ixgwtmrsymﬁi is greatlyeredwvied as the process of

odi the transfer assenbly conpr.i se
tranbigTRGNE S ¥ ASEIER dBaY b° mﬁr@gﬁlt@% e thegatient, and
stanﬁ&rﬁ's@al@%teabi‘ﬁi obit&in fafd 10wRid dddt.d pat hway from the
container into the chanber through the holl ow needl e.

Al ternatively, the needle nmay conprise a fluid

ssa i ncl udi uni dir.ectional valv
In G BRIy M P et g oSt o gl Tuid transtr
needl® aBkREd to éh%bg@ﬂieyﬂul@ @bhtaineetoSfornpadihiid pathiwai fRoMItHESontainer
are provided with piercable foil or rubber caps.

intot{h¢ P]éﬂml??é dnoagh greohqllosvinendle. hAltematvely, th ag@éﬂﬂmryaywmnpm a
ﬂu1 ?&fs%é%w ﬁgnélﬁdlﬁg S §ifait ‘la‘ioﬁﬁgfa \/[EHyTILQ %ﬁfgﬁab %g&%&z?r. into, but

tween e con al ner
not &t of e skeamtzerneedl e is nerely preferred. O her neans
may be provided according to the particul ar
configuration of the container. For exanple, if the

TypRaH,ARelind®uSed B QRN (ﬁﬁgsaaféaﬂﬁf@ide& RatHTBRASbIloil or rubber
transferring fluid into the chanber may conprise a

capshoh Ihphopasediye proited aretie tansfee asseinbly and eonfigurad toigérce the
seal .. Ot her odj nent s, conpri s a ans for

cap.;Rn S PR TG W PO BoReERR Ao ERg ap€ihe chamber. Of

cour88lVd Aedieslis fefdlY Padfbrved. t Dfhdr A&k @hay2bé prdided Bdtording to the
conprise a stop tper for bl ocking fluid novenent

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.

Optionally, the transfer assembly may comprise a stopper for blocking fluid movement
out of the transfer assembly. In such embodiments, the fluid transfer needle is adapted
to pierce the stopper to deliver fluid through the stopper into the chamber. The stopper

provides additional benefits in maintaining a seal between the transfer assembly and the
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out of the transfer assenbly. In such enbodi nents, the

fluid transfer needle is adapted to pierce the stopper
wotmoglessaoer fluid through the stopper into thechcsinesooidss

The st opper provides additional benefits in

mai ntaining a seal between the transfer assenbly and

thechanber. It also prevents fluid from being
chatn’rmns flealse gproventsdluid Hone bemigdransfented rout lofithe thambghn, other than
threx ge[tu In certain enbodi nents, the transfer

tiffdes a grip attached to the fl uid

transfer needl e and novably di sposed within the

transfer asserrbI}; The grip is adapted to nove with
In eertain embaidineents sthe Heangton tassemehly i includesep tgstp pitached e the fluid

txansf e

warshEAREAE aPT TR dipaSHE RINIEE Wdnbth ooy, BRNR adapted

to th@WAW 1S tHetvdnBikicr asifirdotitatner Hlibberesdlingi theﬁhﬁsférrﬁsﬁemlﬂy, thereby
the ease with_ which a fluid conduit_ between

moviggthg Hed teanafer peedle,mte Bpud commmpnygationxigh they ebwards the
exit A;;%nﬂ{fee dé&hﬁén%adrrﬂaft %ﬂglfdve L] ¥ &&ﬁ%&ﬂ% SitiRoh@uit between
" p e cap o

etrate t cont ai ner when the contal ner
thei eomamgerg aod wiht hchalber rianedtahlishes e n‘thferaEyf phe hneedlet peotrudes
ont er |ntot e tr né‘r r asse

su PEIMEF 115 GRoPe on]apier A Bgg epainer is
engh@&i \Klﬁl@ q{eqran\gfe} hisemblie By i the esMatky infd /B tltahs'%r membly,

needl e pierces the stopper. To secure a container

the icap pEtheregaiginér waytebuhibe eriprastalrivass elegywith th@rr@edia,ng@n the
tranlgfe(lg\elllss%e b1y SL{) ﬁ Hat rt]i?%/ﬁ&gleapqenqrg ek ggpsg'apt ed to receive

€ con 'S preferably
srtuat ed at the opposite end of the transfer assenbly

to the end proximal the exgi ﬁgrture In certain
To seryERianeantainer; when ita1sengaget saimhe wansfascassembly e therg may be

provid¥éfa gﬁiﬁ&g?@g cﬁb@gﬁgggﬂ@% fd &Eév@’hﬁcﬂbé&gl&ﬁe E&‘ﬂ?ﬁ%@f The port

upon nism ther raw ng
is praférablys@uathd abthe oppositeendlolf the ttdmfelrasdembl)sm the end proximal the
.actuyated by the user and the actuator in question is
CXUAPETYRG. accessi bl e on the device. More preferably,
actuation is achieved by actuating part of a housing
of the injector. In one enbodinent, the transfer
In eagslermn@oélmem&atp@ dransigr asspmbhivargy tbedrptaé tegiove away from the

exit @t%ﬁrté%rvglﬁllﬁHQH%él?at q;elr %?céx? fgcr:tt}lgtgonf ?I;'oz\iiltren\?éfrf%}fisg Wg:ﬁg%b% 'drz;\rzvr}ing fluid
intolfB€ RRdthSEN \mei@l‘hbt}fgllﬂﬁ@ﬁxeﬂ’f&mm is actuated by the user and the actuator in
question is easily accessible on the device. More preferably, actuation is achieved by
actuating part of a housing of the injector. In one embodiment, the transfer assembly is
adapted to move away from the exit aperture upon rotation of the first sub-assembly.
This actuation is merely preferred, however, and any mechanism which causes the

transfer assembly to be moved within the chamber may be used.

In other embodiments, the injection device comprises a second sub-assembly.
Optionally, the first sub-assembly and the transfer assembly are detachable from the
second sub-assembly. Detachability enables certain parts of the device to be reused and

others to be replaced. Preferably, the second sub-assembly is reusable. Whereas the
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transfer assenbly to be noved within the chanber may

be used. In other enbodinents, the injection device
wWOoQViprsBses a second sub-assenbly. Optional |y, pclraGE200%001445

sub-assenbly and the transfer assenbly are detachabl e

fromthe second sub-assenbly. Detachability enabl es

certain parts of the device to be reused and others to
firsp sltr@qwagle/dma)vrcemrla% Icompengatss whighdmysthbe dispegsdyofi for hygiene

S Mher I pat C i .
et =8P 35 LG, U SSPEE0L RIS e v
mecdhaaisoNshich bpéretea tisendetileydeaice. spent, the second
sub-assenbly may conprise the drive nechani sm which
operates the needl e device. In the above enbodi nent,
In thEGbbYABRbEnRAE AP 1anSRY aSRIBYY Ffaydcdhirie 4 Bifafredddnd the
the second sub-assenbly may coripri $e a second thread
secanigaupeasbéreblyi by tchmpfise atsecdndethdeadTérmapeable siithntheffirsththread.

t hr eads bl.es the first sub-assenmb to b dapt e .
The,gopgion i fcadsenaties My SHEBERSTROY b ecafisn o fate with
respRct 183he¢ $ecBhd bulRadseinBlyl. OAls a F38lt SE BRTEtatidh - the S€BAU¥ub-assembly

noves the transfer assenbly within the chamber away

moves ¢hf ranstes gssembhewithingthe charplds @ ay doon theeritapertere.
transfer assenbly is further adapted to expel fluid
held within the chanber when the transfer assenbly is
In offiey @thbb v, tHeetraster asqeaiblyiisefurtBér adhpiod s¢ expl iflaid kdld within
t he Drawi ngs The _invention w |l now be described by
the ghamber Wé‘i‘&ﬂiﬂ teangfer gsseppbby mpeyed sovard the BRI Sg
drawi ngs, in which: Figure 1 is a side view of a first
sub-assenbly for use in an auto-injector according to
Bri¢fidespriptiembf theBrawiogs Fi gure 2 is a side view of the
first sub-assenbly of Figure 1 engaged with a vial;
Figure 3 is a second side view of the first
TheS HiveRSEE FAlY nSR IBE fésiited E"gewyy Jf, exdngplé ewith | fefeterfed® the
view of the first sub-assenbly being engaged with a
accoyepamytheglipeingaribwhi¢tsr use in an auto-injector
according to the present invention; Figure 5 is a side
view of an auto-injector according to the present
FigiuraV &k kide viewpf 4 fifstl sabi-adsbmblyi fos isesinthn@emfiflector according to the
sub-assenblies;Figure 6 is a side view of the
presgpkt1pY§ntioBet or whi ch has been prined by transferring
fluid

Figure 2 is a side view of the first sub-assembly of Figure 1 engaged with a vial;
Figure 3 is a second side view of the first sub-assembly engaged with the vial;

Figure 4 is a side view of the first sub-assembly being engaged with a second sub-

assembly for use in an auto-injector according to the present invention;

Figure 5 is a side view of an auto-injector according to the present invention comprised

of the first and second sub-assemblies;
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fromthe vial into the chanber; Figure 7 is a side
view of the auto-injector having been actuated to
woepHEssM needl e and inject the fluid;, and Fi g@ec82008001445
a side view of the auto-injector wherein the needle
has been retracted follow ng activation. Detail ed
Description of the Drawings Figures 1 to 3 illustrate
Figaref6 issd sidellviexs efthigl aptdtinfectdr walmich hpe bédnoprimed by ¢rafi§forring fluid
.accordin 0 &he resent invention. The first
fror qg@LEﬂb&ﬁc 4BPTonpri ses a chamber 112 for hol ding a
fluid. The chanber 112 conprises an exit aperture 114
and an inner surface. A transfer assenbly 116 is

Fignmsveisid sidelvisposicttie ahtoriniecton baving been adtuated tniexnose ameedle and

. . Q l.sHUrface substantially in contact wwth the inner
lnﬁgﬁﬁgégéﬂgﬁgut its perinmeter. The transfer assenbly 116
is adapted to transfer fluid into the chanber when the
transfer assenbly 116 is _noved within the chanmber 112,
Figgre Qiip1a pideddewr oy awonmpetor stherein dhe aredlyhast beegy retracted

- / 110 further conprises a support structure
fbn?gﬁgaﬁﬁgﬁpg%fines the outer perinmeter of the chanber
112 and contains the transfer assenbly 116. The
tra fer,asseqp 116 is configured to nove within the
22Eﬂ#éihﬁﬁgﬂﬂﬂﬂ#+ﬁ%gﬁgﬂﬁyﬁn fluid comunication with the
exit aperture 114 is an injection needle 136. The
injection needle is configured to pierce the skin of a

Figyas il 08 ilndrated gt anleo: Iy h) ®eef aminjgctipy devike 100 according to

thetran§§qkn§ssenbly 116 conprises proximl and distal
BIF§E™ VRS %%icted in Figure 1, the distal end of the

transfer assenbly 116 is substantially in contact with
exit aperture 114, At its proximal end, t

t he he
Thet firghaibeassemblynd Oycommrises 3 Barmabesdrle fepholdingn Huids oThe chamber
N . o . > 59 o _
2 B A AT B S22\ AL 1
movkablyadidpased within tthevchdmbert He andahas en oats entfhge dibStantially in
contact with the inner surface about its perimeter. The transfer assembly 116 is adapted
to transfer fluid into the chamber when the transfer assembly 116 is moved within the

chamber 112, as will be described in ,more detail below.

The first sub-assembly 110 further comprises a support structure 134 which defines the
outer perimeter of the chamber 112 and contains the transfer assembly 116. The transfer

assembly 116'is configured to move within the support structure 134.

In fluid communication with the exit aperture 114 is an injection needle 136. The
injection needle is configured to pierce the skin of a patient and subcutaneously inject a

fluid.

The transfer assembly 116 comprises proximal and distal ends. As depicted in Figure 1,
the distal end of the transfer assembly 116 is substantially in contact with the exit

aperture 114.
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At {RoxyDeleds e fags éa%s

At its distal end, the transfer assenbly 116 conprises

a stopper 128 for blocking fluid novenent into and out
woofood/Imsdor ansf er assenbly 116. The stopper 12&0TsGEBmOB001445

out of rubber but other pliable materials nmay also be

used. The transfer assenbly 116 further conprises a

hollow fluid transfer needl e 118. The transfer needle

118 extends fromthe port 126 to a position adjacent

the - stopper 28 an co ses I@ggsxéggll‘té%gd dlg‘i{%ﬁg&ggawal

120L&6inp £chy §by an@%ﬁt%'ﬂfg PYutd @ﬁeeﬁleepo}tlﬁz@ﬁdslzed to accept
attached thereto is a grip 130. The grip 130, al ong

the wial 20 hed seeedt] iewithB) tha transfervasagrhblyvilohi n t he transfer
assenbly 116. As shown in Figure 1, the grip 130
protrudes into the port 126. Figure 2 illustrates the

At fts dfstal eHB; @S SRMAbley adsbbBN U e esmphiédd 4 &6pper a8 8P blobking fluid
illustrated, the vial 120 has been engaged with the

moygsnent intg and b gbitke frarsierr assemly 6 Bie stappesddd|is magg out of

mb#%ﬁég@%ﬁplgﬁ?e&%&}j#ﬂén&alg gel\gel 120, extend into the

and rs of a fluid conduit
bet ween the vial 120 and .the chanber 112. Once engaged
wi thin the port cap 122 of_ t Vi a abut
Thegvﬁr&fefwswhlaclﬂédﬁ#@e& F@n%%a@eh%[f%v ﬁa i18 The

mgfe% b0 ¢S eﬁeﬁ&e&&ﬁqﬂé go&m o 8 B£1h€h %g;‘acéﬁt %ﬁ@ﬁ&ﬁper 128 and

romits proxinml end to enab he nee
conirsecprokingal aap diskd ends gmﬁgumﬂctes;sert:@thehealfdapllao ané the stopper
128shovvn in Figure 3, further engagenent of the vial 120
J5PEUVeYe cap 122 to exert a force on the grip 130
and nove it, along with the needl e 118, through the
transfer assen‘olga 116. This novenent causes the distal

Suremygding thérecadiee bl Seanth Htachedstheregeistagrin bifheFheigap 130, fabeng with
the %ﬁ%ﬁg ?Pg t%@ 5%:0%?1{;})0@ %ﬂljb \.’Hedtraﬁ}%ﬁaq lﬁlsgenﬁ)? W& As%%o%%n Fégure 1,

and I, ‘engagene

the ghip 190 plotrhdes intd thetpost 126ansf er assenbly 116 creates a
conplete fluid pathway between the vial 120 and the
chanber 112, allowing fluid to be transferred

Fig&x@ezriﬁhg?att&etﬁg first sub-assembly 110 engaged with the vial 120. As illustrated,
the vial 120 has been engaged with the port 126 to enable the proximal end of the needle
118 to pierce the cap 122 of the vial 120, extend into the fluid 124, and form a first part
of a fluid conduit between the vial 120 and the chamber 112.

Once engaged within the port, the cap 122 of the vial 120 abuts the grip 130 attached to
the needle 118. The grip 130 is positioned on the needle 118 a sufficient distance from
its proximal end to enable the needle 118 to pierce the cap 122 to gain access to the

fluid.

As shown in Figure 3, further engagement of the vial 120 causes the cap 122 to exert a
force on the grip 130 and move it, along with the needle 118, through the transfer

assembly 116. This movement causes the distal end of the needle 118 to pierce the
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hi the configuration of Figure 3, the first

sub-assenbly 110 is adapted to transfer fluid fromthe
WwWOovi08d/15320 to the chanber 112. A fluid conduit PEXIGBD09/001445

by virtue of the hollow needl e which has pierced the

cap and the stopper, between the vial 120 and the

chanber 112. Movenent of the transfer assenbly 116
stoppenyt28 torfomna second pare raf the fluidl cadduithbeteieenitier vibl 220 and the

i1l transfer fluid fromthe vial 120, through the

Cha‘igg‘érd“@' and into the chanber 112. Figures 4 to 8 show

t he engagenent of the first sub-assenbly 110 with a

second subassenbly 210. Once engaged, the two
In thisbmanrsenerigageménsrofi tha vaalt 120 wﬁtg otrangfier assgobilil 116 creates a

sub-ass 210 conpri.ses h iLng 220 d trigoe
coniplity, ERRERHga Do ERY e e 128 AR Be S8Rrat 12 plloving il o be
tranSRABS theteb&dpr.l Si ng a spring 214, a drive rod 216 and

an engagenent nechani sm 218 for engagi ng the transfer

assembly 116 to transfer fluid fromthe vial 120 to
in 0 S IAPHER, ey A S8 5 ks 816 st
fromlitispoiab t2@1o dre chatber $12.f @c Builf cdndeit ax ey iblyyviftds of THechollow
ree RGeS PRt T e AR Damber

112 o &RANDrihE eRMsthS a&%ﬁﬁiygpr@s!ww fidth BRISHE RN I of the

the first thread 132 e "second sub-assenbly 210 is

charebeyatybd willt transfes fluid sfrors the adaledd), ythriough the gleedlie rapdt ingo the
h fﬁrs@»sub-assenbly 110 within the second sub-assenbly
chanyad %rough an opening at the distal end of the second
sub-assenbly. The vial 120 and the transfer assenbly
116 are configured to fit wthin the engagenent
Figuses thdpi8sshow the angpgamant of dhe firss subpagpend EHO ithed gecond sub-

' T i ' P
ssseb 2 B HOREL Filhecd AR b o edRles ok RBTRRL el

into contact with the distal end of the engagenent

mechani sm 218 when the first and ond sub-assenpli.es
The pgepndy -aéﬁjgn‘rlen%l@ ‘éﬁ%@%?%ﬁgs@ﬁg’%ﬁ e %:Fb%ﬁFé"}S’gE‘insm 222.
WithiRGRS Rowshith 290 R BRARBRTRENSs 758 RBRpRINIng Wosppin@W19€5 dAve rod

space into which the vial 120 and the transfer
216 sdeab lepgapemebe meshadsm 2 18 fovséngaging uthd tfansfer tassembls| 116 to

tran§ er hlrl]i% frcorrllzijl H%evriél 120 to the chamber 112.

As can be seen in Figure 4, the transfer assembly 116 comprises a first thread 132
disposed on an outer surface of the assembly 116. The engagement mechanism 218
comprises a second thread (not shown) on an inner surface of the mechanism 218. The

second thread is configured to be engageable with the first thread 132.

The second sub-assembly 210 is engaged with the first sub-assembly 110 by sliding the
first sub-assembly 110 within the second sub-assembly 210 through an opening at the
distal end of the second sub-assembly. The vial 120 and the transfer assembly 116 are
configured to fit within the engagement mechanism 218 to bring the first and second

threads into engagement. To assist proper alignment, the proximal end of the support
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Movenent is effected by rotation of the first

sub-assenbly 110 in relation to the second
wo/sssenbly 210. Rotation of the first sub- ®syacddoyw/001445

110 causes the first thread of the transfer assenbly

116 to rotate in relation to the second thread of the

engagenent nechani sm 218, thereby noving the transfer

strugBge B4 ys bibBghivato contant twith theidistalpend: off the ehgageeent mechanism

218 4R e ot Fub SRR i Q40 AR ARG, os shown in
Figete\s.ce 100 wherein the transfer assenbly 116 and the

vial 120 have been retracted into the recess by virtue
of the operation of the interconnecting first and

A rSRE0P SN BB gt Bl 2R R P ko AtV 120

andahe trassfehastably iy bé afovad es trahdfert fheid devih itlgpivial toothe chamber.
depicted_in Figure:6, the chanper 112 is substantially
Moygment ds giisqter By tasptinneof the firsubasssmblnd 19 Herelafignde the second
i fsui o
SR 200, SO NS Br oyl ATy HITF oflREC BRARS: oA of the
transfeardssambdn uidéstof tatatd inorekadiodr tawthef second lleread alf the engagement
hr.ou the needle into, the cha r 2. As.shown, the
e g MFEOHTOE0 U8 S TS S TED g Bl v [ B A el berture
of thd\@hahdbét 917 edtehEcesH 20BN thd drgagbheMUachahiRmEXISt
aperture into a patient. Figures 6 to 8 illustrate the
injection of the fluid, having been transferred from
. the vi t.0. t I3 f o C
risf% Yolud B kil SB00PFio M IO SRR 134500
vial2220 donti beehe detfaotedC intat thet feeeddr byeviranst 20 .opfubion of the
. actuation, the drive nmeans_ 212 is configured to
intepcoppesting dife and sesanditheeads 533 oA thedtgansten @ssembply 11 §moves away
. . _ . . - :
frorh B D pkahure TLhe Hvail B (LR (TR0 Shiri e 12! egiss” i the
configuta@di6 depibied en dgéiganeedt thembhmbers il 2 18 suliskaatially at its maximum
transferassenbly 116, the vial 120, the support

| VoW ot yre 134, the chamber 112, the exit aperture 112

and the delivery needle 136) toward the patient in
relation to the housing 220. This step exposes at
As the yetumsaef thefchamberdafieesesytha eeesere g ghas odinake dedreases, and the

housi. 222, .as shown .in . Hgure 6. The su rt
presgtite fiffihe A egn i i dhd e iambss cqee FUEL{ b gpavn from the
vialf thes\@h thé eedle into the chamber 112. As shown, the injection device 100 is
primed to enable injection of the fluid from the chamber 115, through the exit aperture

into a patient.

- Figures 6 to 8 illustrate the injection of the fluid, having been transferred from the vial

120 to the chamber 112, from the chamber 112 to the patient.

The auto-injector comprises a trigger 222 configured to actuate the drive means 212.
Upon actuation, the drive means 212 is configured to perform two distinct steps to inject
the fluid into the patient. Firstly, the drive means is configured to extend the injection

assembly (comprising the drive rod 216, the engagement mechanism 218, the transfer

-10 -
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the first sub-assenbly, to prevent the injection

assenbly fromextending further than a desired point.
woSmewsdke, the drive neans is configured to dricaecB2069/001445

transfer assenbly 116 towards the exit aperture 114.

As the transfer assenbly is noved, the avail able

vol une inside the chanber decreases and the fluid
assexnblpild 61 the vidh d 20,ethe Sdpportsstiugture di34ithe diambiee 182, the exit aperture

.114. d.t th
11208 g vk nee 146045 e ph i i rion e PP AR This
stepP@pdsds| atl I stietof thé Qeliveey héANSTFRT otsiae R hbhSing 222, as shown in
Conse the fluid passes fromthe chanber 112,

Figemrto B TMpoB ool s anaumHos wirids ahh arbags 440 of
the Jf% st aSechlby AR et SinfiANA abdbodild Wofy fueddifie TEHRA than o

desiredpuifk. t he patient in relation to the housing 220. The
drive rod 216 contacts the vial 120 and drives it,
along with the transfer assenbly 116, through the
£1&anfi & Etr
seoB RIS o418 o GgE AL RSB i LA s
exitfdpaftulrm Hl4dr Av ée tarsfafassémebly Hamizeed 12, avaihahba:l ghlunieeinside the

i njection needl e 1 I.nt.,0 the en
chaxinﬁ%re {eaﬁesdipﬁgliyfeﬂwawlgun {lﬁ:e h&{nibgg ir?e rfgrcgtg gut & tﬂg exit aperture
114CONhd @HEE Feduired @b 'ASS flulEHRSGH BcasEeifitire 1 14 i3/ is9Ghan that
t he needl e 136, back into the housing, as depicted in
requied ip @ags. flad dack o fthe transiersnagdlent 1i8n) @fmsemlenﬂlvrethsethm gasses
[ Ie f e fir
fronz %_ %gag‘ng) |1¥2’ﬁg°‘@ qthg gﬁgeﬁéﬁgﬁq a?lgttf)g IHCC 10N %ﬁfe 136 into
the patiknfray be di scarded and a new first sub- assenbly 110
provi ded for subsequent injections, or may be
sterilised for reuse. It will be appreciated that

As RA hAAELI NI TBIR Jerohied BYRALRNIIARLHRE Lriends

out depafting scope o e I nvention
towaidfthmmtxenhlmlhh\tlap pethdddusihg 2@ . Thadmee bd 2446 qonjaetstth@vnal 120

evi c onpri.sing: a first S
and G5y ooy Wi P rathiet FrmD et LEruB e DR L exert a
presiite % the FIRE Id/fHR chamber 112. When the pressure is sufﬁcwnt, the fluid is
driven out of the chamber 112, through the injection needle 136, into the patient.

Following injection of the fluid, the drive means 212 is configured to retract the needle

assembly, including the needle 136, back into the housing, as depicted in Figure 8.

Once the fluid has been injected, the second sub-assembly 210 may be disassembled
from the first sub-assembly 110 and reused. The first sub-assembly 110 may be
discarded and a new first sub-assembly 110 provided for subsequent injections, or may

be 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.

-11 -
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and an inner surface; and a transfer assenbly novably
di sposed wthin the chanber and having an outer
wosand/essstsubst antially in contact with the i nPeT/GB2009/001445
surface about its perineter, said transfer assenbly
bei ng adapted to transfer fluid into the chanber when
the transfer assenbly is noved wthin the chanber. 2.
Claiine i nj ection device of claimi1, wherein the transfer
assenbly is adapted to transfer fluid into the chanber
when the transfer assenbly is noved with respect to
1. theAg hjediph deviey compidings exit aperture. 3. The
injection device of claim1l1l or claim2, wherein the
t r shBksubsassembly\comprismgpt ed to receive a fluid

contain I f) gl L1 C | [ pf:

the charbdities (AEIBne d i, LR ThhiCer QR IR ] Bl apertuce

r eqpdah iher sifacehamber. 4. The injection device of

claim 3, wherein the_ transfer, assenply, conprises a

hol3 swsf?rms_aem‘iﬂaﬁg?\@#ﬁsh EaPd iR dbe Pba@ﬂ%aag@elw@g an outer
surthédbifbsERBAIR) MEEodtt WAHR ihhét ShrfABd BYGH ifs RiAnidA&, said transfer

container i'nto the chanber through the holl ow needl e.
asseEbliT being rgdepted tntraesferciuid fintolthé phambenivdhienithe trhmsfer assembly is
tr.ansf.er. assenbly further conprises: a stopper for
moqudazg Wﬁéheﬁ “hovenent out of the transfer assenbl y;
and wherein the fluid transfer needle is adapted to

pi erce the stopper to deliver fluid through the .
2. st Oseinigchion demiceafactpian 1, ovhergia the jteastep gssgaplycés gdapted to

rt Al Ci .
anfE ] S GEREL B gy RONGARS B pet o
chambansfiagrfran ste kit ypevheeei n the grip is adapted to nove
with the container as the container is inserted into
the transfer assenbly, thereby noving the fluid

3. trafgf fjech&f HeGick Yroc1hikt i1 dorC OTH M, GAterQR thE tthinbfRE assembly is
chanber”towards the exit aperture. 7. The injection

adapted itc erecdiverray floide corftaiokmiand tBinstsr eﬂuiq.i\lrfe(prei thet dpatainer into the
transfer.assenbly further conptises rt ;hayi ng an
chaig bR S TRRT Lot Dav e R G E8Red B 28R her
the opposite end to the exit aperture.
4, The injection device of claim 3, wherein the transfer assembly comprises a
hollow fluid transfer needle adapted to engage the fluid container to form a fluid

pathway from the container into the chamber through the hollow needle.

5. The injection device of claim 4, wherein the transfer assembly further comprises:
a stopper for blocking fluid movement out of the transfer assembly; and wherein
the fluid transfer needle is adapted to pierce the stopper to deliver fluid through

the stopper into the chamber.

6. The injection device of claim 5, further comprising a grip attached to the fluid

transfer needle and movably disposed within the transfer assembly;

-12-
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8. The injection device of any preceding claim
wherein the transfer assenbly is adapted to nove away
wo N3k exit aperture within the chanber up®ET/GB2009/001445
rotation of the first sub-assenbly, thereby draw ng '
fluid into the chanber. 9. The injection device of
claim8, further conprising a second sub-assenbly; ‘
whewhérintthe gtip nmfaptedas asivblwithcthepontamsr as the k6iitainer is inserted
. thread; the second sub-assenbly conpr.i ses second . .
intq, {he ogeng a@%S‘Bg& WETEDY o IES the Fuid dtransher ppedle g fluid
conﬁHQxii@ét%%%Wth‘e%B?ﬂﬁB&S@af& thO&at d) respect to the
second subasse y and the second sub-assenbly is
adapted to nove the transfer assenmbly within the
ch er.a fromthe exit ertyure.. 10. The injection
7. GoviReanisEha deHPE oL A gt PERRSAGE 6 FOFTR fies ARl sssembly
furth&SMPriked zSpéﬂﬂhNiﬁ% aR dPpEHifE adptiBbcehve irid S3ekrd thé édditdiner at
t he chanber when the transfer assenbly is noved toward
the pprosiig iend tohe exit aperture. The i nj ection device of any
preceding claim further conprising an injection
needle in fluid communication with the exit
8. apeTHeuinfectidn dEhiee iof]j gt precediteyy tlain olvhedehi thelttardsyrtdidsgmbly is
conprising a rel easabl e drive nechani sm whi ch, upon,
adapfed it a%qurﬁwqysfr%mégﬁ &ditiaperture withigdhe chypbepepdptating of the
first S35 ds Uty R BPBEnd HOM ifed ik EREHIRA POsi tion i n
rswhiéﬁ t ekneegﬁgégg géoﬁﬂb’fns% e a housing of the
i njection device to an extended position in which the
needle. i.s at |east partiall ut si de .t he housi ng; .and ‘
9. { by hetisiEth el Saimes. fufhh EbRITNBRA Foniniut FHambly;
whesélanber toward the exit aperture to expel fluid out of
the injection needle. 13. The injection device of
cl gherrampferfagsembdy ceonpsasgi firgt threads r act i on nechani sm
ad tr | niecti e nto the .
nodlt SErobf b bRt dBpRE” b HbRHER Gl pith the firs
threhd}ja@dt i on device of claim9, or clains 10 to 13 when
dependent on clajm9, )
the first sub-assembly is adapted to rotate with respect to the second sub-
assembly and the second sub-assembly is adapted to move the transfer assembly within

the chamber away from the exit aperture.

10. The injection device of any preceding claim, wherein the transfer assembly is
further adapted to expel fluid held within the chamber when the transfer assembly is

moved toward the exit aperture.

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

needle in fluid communication with the exit aperture.

13-



10

15

20

25

wherein: the first sub-assenbly and the transfer
assenbly are detachable fromthe second sub-assenbly;
woano/iBswsecond sub-assenbly is reusable. 15. pATEBI006001445
of primng an injection device having a transfer
assenbly, conprising: inserting a container into the
‘transfer assenbly of the injection device, the
12.i nj Bt iinjec@kavidwiocomﬁrd:lainnglh fortheh eontpaisingg aamneleasable drive

rture,,the transfer 958 / conprising a hollow
meciBaismov %‘ﬁﬁ"ﬁ’é’f‘ﬁ‘g‘“ﬁ%\?&b\s tg%h’\éed within the chamber:
IOI %ﬁn@ge Hﬁ%h‘éﬂiﬁ;%ﬁhﬁtﬂhe%ﬁ&dnﬂ%ehfé' e a%@éﬂt&l }Sdhtf&f 1&1‘ which
fluid conduit between the container and the

the acmllm/wh@lx sidersaheising ofsthe ajestion davige toraa qutmdbé rp,osmon in
hl%lh%%e%dle gty fpalult}ileﬂy foﬁtgﬁle‘illgeehou%pntg?l Rer into t he

(b) subsequently move the transfer assembly within the chamber toward the exit

aperture to expel fluid out of the injection needle.

13.  The injection device of claim 12, further comprising a retraction mechanism

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

14. The injection device of claim 9, or claims 10 to 13 when dependent on claim 9,
wherein:

the first sub-assembly and the transfer assembly are detachable from the second
sub-assembly; and

the second sub-assembly is reusable.

15. A method of priming an injection device having a transfer assembly, comprising;:

inserting a container into the transfer assembly of the injection device, the
injection device comprising a chamber having an exit aperture, the transfer assembly
comprising a hollow needle and being movably disposed within the chamber;

piercing the container with the hollow needle to form a fluid conduit between the
container and the chamber; and

moving the transfer assembly within the chamber, thereby drawing fluid from the

container into the chamber.
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