10

15

20

FLU D TRANSFER ASSEMBLY Field of the Invention The
present invention relates to a fluid transfer

was®wentdsyy a fluid transfer system an injectiPeI/&B2009/001446
conprising the fluid transfer system and a net hod of
assenbling an injection device. Background of the

I nvention Subcut apaOEsTRANSFERASSENBIN i ed to

patients in a via or hone 1 njection. The current

method is for the patient to draw the drug fromthe

vial into a syringe and performa manual injection.
FidlaSfTRE Kflention MOVi Ng towards auto-injectors to carry
—out home T njection. Auto-injectors which are

manuf act ured and assenbl ed |nclud|ng a pre-filled
Th;wprlemé igentipwy gelates tr foflpid ransies asspomtdys ¢ dpwid transfer system, an
. inter Q [ u a n

st HRcb0BRRE M P R SRR Rad G HebA"0r assembling an
injeefictl @ik, There is currently no easy way for a

patient to transfer a subcutaneous drug froma vial

into an auto-injector. Summary of the Invention The

present invention ains to solve the aforenentioned
Bavkebditbof the Iavdnitiont aspect of the invention, there is

provided a fluid transfer assembly having a neans for

olnatnaﬁeg Q‘Cj’t ' %glf&%g‘ﬁ’? é,%é}rlel ;ﬂ%ﬁlto\mg?rgs {rgé vi ggel Vi ng m}%ﬁﬂn The current

m@tﬁ@(pﬁseﬂ)rttﬂe %ngéiﬂ €0 ARSy URE BrulghBorfi | tRS Wide 1ﬁtbQiTEﬁing%ﬂﬁ1d perform a
permt fluid to be transferred fromthe vial to the

ma;yxal mgectloﬁhlﬁlef market tis anaviag teyardsnputanniselorss iy cafry rouy home

N

syﬂﬁ abt &ﬁgaﬁk v @oﬁ@kﬁh@@ﬁﬁﬁﬂdn@ﬁﬁhﬁhﬂ pategeappdication publication
|ver luid fromthe syringe. The fluid_ transfer

nOaQQW@?—%hwhlcbé? icPEPosatEd RFSHY PioFrAPreass: | st iseupkently no easy
waﬂfc' f%)g a pgtlé“h(t) % H%tféroansu%ﬁtgn@)ug Hﬁlg i%}g a vial into an auto-injector.

Summary of the Invention

The present invention aims to solve the aforementioned problems.

In a first aspect of the invention, there is provided a fluid transfer assembly having a
means for connection to a syringe, means for receiving a vial having a closure element
where the receiving means is adapted to engage and open the closure element and permit

fluid to be transferred from the vial to the syringe.

This fluid transfer system can be used with a delivery device having a delivery sub-
assembly and a reusable drive sub-assembly which are both adapted to be attached to the
syringe and operate together to deliver fluid from the syringe. The fluid transfer
assembly thus permits a conventional syringe to be used in conjunction with a vial and

an injection device.
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an injection device.Preferably, the receiving neans

conprises a needle to pierce the closure el enent and
weiensBsint o the vial. The needl e may al so forPePa&BR000/001446

a fluid pathway which extends in use between the via

and the syringe. Thus, a fluid pathway between the

Proféfdblg @h@RébeWing nfcals empaGHi d el ke pRicenhe dosure element and
substanti al user intervention. |In one enbodi nent  of

extdnd intovtberviabriThe: tiesdlegney elso dormepait of & flidopathwae hishesytends in

at a first .end L ch. i i ' ' . .
oI aR R it SHIEASARR ARy BEGREK RS Hfnge and v
cafi®a8Réadal Qchidv&Dwithdut stisstarieid] wéek inteeitiont her .

Advant ageously, the connection neans nay conprise a

second end which is open and dinmensioned to fit over

he! i ] | hifishe Dbk af frst end

ol AP BR G T00 MR e FRRGf Dt o
wlsiele Us ediaredsisnal ¢ol recriviethd oimlbePwdenblyhdhé reondestion migans and

vi,al and the inside of the syringe. Preferably, the
rofaiing eEnt PE BT AOTIACE FBERe vi el Lo & he

syringe under the force of gravity acting on the

fluid, when the connection neans is |ocated above the
Adweobigeously, thenenneThon mesanmay fampriseriatseepndngng; whichis gpen and

.user. of t i nj ection deyi | [ 0., f0.L:
dilggsioge o FeShip anopEr Ui SLE shEH Lith Ibrgplils #¥ecdle end
of thY SyHidgRN, THi§ Efo@ide‘é aPstanleé, decura ahdl weaed camsétion isatweanthe inside
conprising: the fluid transfer assenbly of any one of
of ithesvigh p igide ofithesyrmgs a syringe. In a third aspect
of the invention, there is provided an injection kit,
conprising: the fluid transfer system descri bed above;
Prafégabfhy,dhé it i tebmwfecred iim abeuftomgthe vikd[td vher syringe under the force of
sub-assenbly apd .a drive sub-assenbly,. ich, are both ..
grayBH A HE R ¥h§> ﬁ't“fjaﬁ’ &Ry e CQnRecusn, e ‘Sﬁﬁ%a?“éjpg?"avteetge recelving
mé&ggtﬁﬁ{)rfe%gﬁ'ﬂ M&iited Nput ehila Ls&@Bfithe ir§¥dioRdRvice is required to
referably, the delivery sub-assenbly is adapted to
fils theporingd el thy tiangfer and t he drive

In a second aspect of the invention, there is provided a fluid transfer system comprising;

the fluid transfer assembly of any one of the preceding claims; and a syringe.

In a third aspect of the invention, there is provided an injection kit, comprising:

the fluid transfer system described above; and

a delivery device including a delivery sub-assembly and a drive sub-assembly,
which are both adapted to be attached to the syringe, and operate together to deliver the
fluid from the syringe.

Preferably, the delivery sub-assembly is adapted to support the syringe; and the drive
sub-assembly comprises a drive adapted on activation to act on the syringe to advance it

from a retracted position in which a discharge nozzle of the syringe is contained within
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sub-assenbly conprises a drive adapted on activation
to act on the syringe to advance it froma retracted
w@o®oissmt i n whi ch a di scharge nozzl e of the spCT/GH2000601446
contai ned withinthe delivery sub-assenbly to an
extended position in which the discharge nozzle
theeddlRRelssubLaserhble t6leh exenyedspdsitamsia Milish therliswherge nozzle extends
enbodi rent of the invention, the delivery sub-assenbly
fromphsrdelivery sub-assepde carrier adapted to support the
syringe between its retracted and extended positions;
and a retraction el enent adapted to nove the syringe
In @ht esmboditheht defl the enverftion)rtitehdelivetye subeabsproblyt camprisgst h@yringe
retracted positign. Preferably, the drive sub-assenbly.
caigifipaniekiosupears HesvrRERBER ItoroarEd bl eRended Resiiops; and a
retffctioR Rldniiit SHEHED S LD VEAHS Bylihgd MtdFoMRd [deRTRrlyIBom the extended
retracted position to the extended position, wherein
positien tr the ectrastddrpositfonr st positi on when the syringe is
inits retracted position and the drive is in a second
position when the syringe is in its extended position.

PrédfBraBRE tRIRAIsiBakseaibly beémprias arttlchstuaedhanidm tolielkesse the drive to
provided a base-station ich is adapted to receive

act pe the isydngaube gawsentb|ty mAve doseithe Feiragiady oSO they extended
Liliof " ke RCGA PR U ibrt nbh "B sPAS 10 APGetracted

polighy I UREA PR Suh el s9Rsd LoD, i

posigian and therdeive ésimsa debendipositéon Whar the ajiinge is heithegended position.
station conprises an attachnent to hold the delivery
sub-assenbly whilst it is being reset. The attachnent

In %ﬁe %h{mh%né?ﬁ of thd gfeset{tQBvﬁffﬁﬂp tRrisCprbliadd laCkdse-SHBBR Which is
that 1s di d

mensi oned to surround the . The basestation )
adapgd ¢ompeivsethe alrpreotubtassanblyi andi resethtbe glsrve byhmetyingeitsfrom its
on.the.drive tq force.it into the hpusin into
soBE BB Holt BrPotise et h i e BRI BRGAINR SUbf that when
actul®8 kM ii lRlcAsdshBe BAVE. . PrREtEBIY ABe BES ationhngyise@eattachment
gg%ége di sposable. In a fourth aspect of the present .
to

¢ delivery sithr-assprblyrwhilsd dldis hematpss dhe asacdmsnt liled sifply be

injecti evj . I S Rg; - oy l i g -
R

station may comprises a protrusion within the port which acts on the drive to force it into

the housing, into its retracted position, when the injection device is inserted into the port.

Advantageously, the syringe may be disposable.

In a fourth aspect of the present invention, there is provided a method of assembling an
injection device, comprising;:

inserting fluid into a syringe through a vial via the fluid transfer assembly
described above;

inserting a syringe having a piston into a delivery sub-assembly;

attaching a drive sub-assembly comprising a drive to the delivery sub-assembly;

and
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descri bed above; inserting a syringe having a piston
into a delivery sub-assenbly; attaching a drive
WG ap9asHenbl y conprising a drive to the del i vePgI/GB2009/001446
sub- assenbl y; andassenbling the drive sub-assenbly and
delivery sub-assenbly together. The nethod may further
conmassetblinpahs tfpe afb-issablyiang delicersisul-assasbbntolgyther.
after activation of the drive. Advantageously, the
transfer of the content of the vial to the syringe
S SR ”ﬁ@nﬁgg& r ' e ld : vord
‘Tk%ase Stdg_tl n. rlye O%Aggr?lgt ?tglﬁ dof}/ %Bgtg\?méitggb ngeé E?&Hﬁﬁy after
activatoneotbthei drbet sAdvartdgeopsi psthattransfee of itha centent of the vial to the

descri bed bel ow with reference to e. acc anyi. n
SYHREPSTERDLY; %nm‘trﬁvhﬂeﬁﬁa delivegy a%ﬁgmbpyp‘é P&&gbg?? PG e
of sub-assenblies of the injection device according to
the present invention; Fig. 2 shows an expl oded vi ew
of conponents of the injection device according to the
present invention;, Figs. 3a to 3c show perspective
cHptign I sfer assenbly according to the
present invention; and Fig. 4 shows a perspective view
o oﬁn{)r.le%'nﬁ)o frﬂ&ﬁ% &f th%é?és@ﬁ? 1RGP0 12RO dseribd¥tn v S fhtreference to
I nventi on. talled scription of the Draw ngs Figs.
thd aaothpangingwrawidegd, ivehichdevi ce 110 according to the
present invention, having a delivery device housing

112 with a proximal. en and..a distal. .
Fig; G eV g RO B eha nuueran ot Oh M aieblth ifce Gheording to
th@PRESH ivehtiSn; t hrough which the end of a sleeve 119

can emerge. The delivery device 110 is assenbled from

two sub-assenblies as shown in Fi %h 1. A ) )

Fig. 2 shows an exploded view of components of the injection device according to the

present invention;

Figs. 3a to 3c show perspective views of a fluid transfer assembly according to the

present invention; and

Fig. 4 shows a perspective view of a fluid transfer system according to the present

invention.

. Detailed Description of the Drawings

Figs. 1 and 2 show a delivery device 110 according to the present invention, having a
delivery device housing 112 with a proximal end 110a and a distal end 110b. A distal
end 110a of the housing 112 has an exit aperture 128, through which the end of a sleeve

119 can emerge.
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delivery sub-assenbly 210 conprises a syringe carrier
150, an interchangeabl e rel ease el enent 155, sl eeve
wali®@assd4spri ng 126, as well as an end-cap 101PCHGHR09601446
sub-assenbly 220 conprises the housing 112 and drive
el enents and actuators of the injection device 110 as
The delivBs dliveRUBIRER dsdmled R 106 setratsymblied Be stiown in Fig. 1. A
subassénblies 220, 210 to formthe injection device
delivgy subrassemible 248 sempriges2P oyringeatiaert bla@p jnicechapgeable release

eicod FO5 sfeils P et o0t VAL A ERREE Y =

separ at ed and the drive elenents and actuators of the
A diivy sutpssseniblyy2 2P Commsset thieohosimg hidr andsdrivel¢lembunts sind gctuators
112 i.s adapted to receive.a h derm g syrin 114, of
of desnipistiion ﬁiﬁvwwég,a_s il h5cisegsseddiefiovgUoaih agpeibly of the two sub-
as%ﬁfﬁugb BY0 2 1098 GbMR ke AEbEIEIRANT0%h8Uri08 @sRhfbly N2@is able to
ypoderm'c needle 118 and at the other in a flange
actha@. thd kprisger | Iddeeld byl yhe ddiviesy sifb-susermblyrdli0aAlfier geimatiom the two

di aneter alo the | engt f the neservoir, . and is .
su pETB s, e s SR AP B P8 SERORS eflee BRlloisrol e drive
Em§%ﬂﬂpg§0&%Aj@bﬁﬁﬂwiﬁgﬂinateS in the hypoderm c needl e.

A drive coupling 134 acts through the bung of the

syringe 114 to discharge the contents of fhe syringe
ThehousiRg dugHs efptekistresciye @ hypriermi syogcoliph ?ﬁ@onfsaﬂonal type,
. ra 1 Nni g i i: .
08k gl G521 16 BT RSk i one end in
hypyddrmgre ndelde il 18 uad raattied oiher af alanged2fi The ppange body 116 is of

subgtiely coner Rt aaB Lk IMEDU U5 FRGREE ARy is PG yeanty
sidfIEAdidnkter Ean»ge ihﬁh@ Ghil 9P tHieNage 14 WARKREASIAAS in the hypodermic

I nvention. ' ustrated, ‘the syringe 114 is housed
negdiet Adglrivgroonpling k34 aess thirseehnihehiungtoff dhejgyringgriyj4 to discharge the

sub- assenbly 2 The ,syrin ri ' . .
coBiBie e smpers s P BUbHeReEs ko e ddpReiing o cgnsrains
dr&y 'foNEeadnilster6te Svithi ther reé et 6ir Fpfindiobyl 2fringei BodyhEl 6. Whilst the

return spring support 160 and the syringe carrier 1%0
sypnges dd 4t Hiustrgted nige of thyppdermiantyBs:t dHe e oBoy pgeessaily be so.

Transcutaneous or ballistic dermal and subcutaneous syringes may also be used with the

injection device of the present invention.

As illustrated, the syringe 114 is housed in the syringe carrier 150 within the delivery
sub-assembly 210. The syringe carrier 150 has a proximal end 151 through which the
needle 118 of the syringe protrudes. The return spring 126, via the return spring support
160 and the syringe carrier 150 biases the syringe 114 from an extended position in
which the needle 118 extends from the aperture 128 in the housing 112 to a retracted
position in which the needle 118 is contained within the housing 112.

The syringe carrier 150 comprises a sheath (not shown) into which the syringe 114 can
be inserted from a distal end 170. The syringe 114 is provided with a boot (not shown).
If the syringe were to fail or break, the sheath, which surrounds the syringe 114 along its
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whi ch the needl e 118 extends fromthe aperture 128 in
the housing 112 to a retracted position in which the
Woe@dlisssil8 is contained within the housing 11PCT/GB009/001446
syringe carrier 150 conprises a sheath (not shown)
into which the syringe 114 can be inserted froma
1e@81§t\9!(u18 Wn ?rPttSeTtt}%kaY Eie@&eot_iﬂ-ﬁiﬂg% Aotieothel IkeliRood of them
Ot not shown). If the syringe were to fail or
frdmn esukpingfeons Heanjectiothdeshcesr ounds the syringe 114
al ong |tslengt2, woul d contain the broken pieces of
syringe reduce t l i, kel i f : :
Thg e e e p oy S s R o apARIE W@ drve whch here
taltGhE ToHE 0 A8 SOMPrassnsdrivengringets taDraet foa@h dhe daind spring 130 is
drlye whi ch here takes the formof a c ressiqq dri,ve
tranenitied Vi mubfizcpEpopeh drivs to rtlalws@arqfﬁﬁe“?waesl to advance the
Lranspj v fiorF QTRONEded bb¥ifor nd BRI tent
SYBPeY Efeg éé&ﬂhsgﬂgéié}iﬁyéé&ﬂé%%nce t he eg)&/) ?%Iln%{le 1(¥L4 ?P%% ?‘{]gon o
th{jo@gh ﬁ&cet @ebdROBIg The driveiateomplishexitis fask by iagingdigectly on the drug
i scharge its contents . throu t.he needl e 8. € s
andthe BB S EHE G DPR 1B HSs P Be At ing B sringe body
llgriﬂﬁiaﬁg %&FSS it Ha9 G ddditbe tSEAhdrCuitilithé r@imDphinga26tHoeoms out
rive toupling 134"and the Syringe body 116 initially .
orethe Wyeinge batly t Héy medtsasoee otige tobsiructiont {not shewpb that fetards its
spring 126 bottons out or the syringe body 116 neets
In@&ﬁh other obstruction (not shown) that retards its
nmotion. The multi-conponent drive between the drive
Tl%%hhﬁ@c&x%%n@ﬂ&ﬁﬁ%e&lééﬂt@é ditidd sprivpsi ¥t andahe syringe 114 consists of
princi pal conponents. A drive s|eeve. 131 takes.drive
threrlemnmel enmpraserisy Algive steexqn ip k ‘iﬂgﬁ‘s ‘fesf%?‘P ?1%"'03 VeqiPryg 130 and
ol empnt. 132, This i . o .
ST g e ey 2 Te b 28R Tubdilf ke 103 haveleouping 134

alfpady indadored. t he housing 112 renote fromthe exit
aperture 128. The trigger, when operated, serves to

decouple the driye s|eeve.1l3 r [
M e
trfg?@r, hieh UpRREe D serlvie telBédtapRnthe [dgivé 3lkevd a1 dpen dtd bousing 112,
the device is then as foll ows.
allowing it to move relative to the housing 112 under the influence of the drive spring

130. The operation of the device is then as follows.

The actuator is then depressed and the drive spring 130 is released. The drive spring 130
moves the drive sleeve 131, the drive sleeve 131 moves the drive element 132 and the
drive element 132 moves the drive coupling 134. The drive coupling 134 moves and, by
virtue of static friction and hydrostatic forces acting through the drug to be
administered, moves the syringe body 114 against the action of the return spring. 126.
The syringe body 114 moves the syringe carrier 150, which in turn moves the return
spring support 160 and compresses the retumn spring 126. The hypodermic needle 118
emerges from the exit aperture 128 of the housing 112. This continues until the return
spring 126 bottoms out or the syringe body 116 meets some other obstruction (not

shown) that retards its motion. Because the static friction between the drive coupling 134

-6-
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The actuator is then depressed and the drive spring
130 is released. The drive spring 130 noves the drive
W@ b@ensssiBl, the drive sleeve 131 noves the drP@EGB2009/001446
el ement 132 and the drive el enent 132 noves the drive
coupling 134. The drive coupling 134 noves and, by
andl the USriafe $oay 110 6f dndCthie Ay daditatity firest adting theyughsthe drug  to be
acting through the drug to be adm njstered, ve Hpe .
adgyipisteged e apt suficigptp Fetistithe fullcdi vsforse GN@OPQ) by ﬁw rive spring
pr . ' . : j
135 18 ool BRv S phap G 19 B ARVERABARE i l8body 116 and
thf1 dﬁxgg begih& € Bmgisdmrrgafde Pyasmidiictioh betweepthadrivie2éupling 134 and
ypoderm ¢ needle 118 energes fromthe_.exit apertur
the ggriage hay Hio ANy dassatiogichydar RIS Rifis oW Aging frough the

drr[;rgt Y Be S@hiDderkd Gird HolwRFEr, QUificnt th @ty thB 8RO ikl 626 in its

neets some other obstruction (not shown) that retards
coinpsessed itote, sBhe hypedermés mxtedlei Id 8freingins shtebdedieen t he
drive coupling 134and the syringe body 116 and the

drostatic fqrc act i,ng ..t hrou t 16l - .
Bl i ora savdiE T eactey nl aR oYy vl By e dFripec body 116,
sodbdfi@ thecetefs\uTltipeghinpe Have fally discharped)dlekifle lath timslinking
poi nt the drive goupling 134 begins to nmove within the
the firstnered Bevg coumingsdl32h 3ﬂlrf9©°hb@gil?f§r°86“8§éb18ir§ glegent 155

' iGL [ coupl i 134 d
o O £, thE Lk B DS g 4, CO i ady i ¢

forces now acting through the drug to be adm ni stered
Thaer etertioangeaile reledst iebineent 1656 is essenhaliyhe corstuetipnsyhichgnoves the

126 in jts conpressed sta so the h 1 C. dl|
el e Bk BRTB: SGUPD e, el AEP VB o (S En i 132 o
thE QRCE&8u 1hfg £ Oiice ithi§ hhppnS) theidkiRe Rldnkeat 332 o @olleager on the
116, so before the contents of the syringe have full

L. ) : ) . y .
drifies coupligad] 34, | dloming theydsive lemsenti hid 1ig) mone felatite fhhe drive

drj.ve uplings 132,..134.re ' - b S
coppli S Reopbiedat wd i TohaR, )24 GhARARYZE rlye yihin the
sy§1‘|1‘1gé BE&y 6{265 ah@theldg &hﬁnum eriehdisdmedede Thed, elxseeturn spring 126

el ement is essentially a constrjction i ch noves
repiginsfoompressed ang the hypedermis needlgLempigs e§t8n‘ﬁ$gt t hey no

| onger couple the drive elenent 132 to the drive

ARQHPLINA%NL 3 k139 BAPREASIts fkAIR1 HithiAthe bRRRIbol$A 16 and
SELEUEA e S8 e FAREA9A16
can go no further. At this point, the contents of the syringe 114 are completely
discharged and the force exerted by the drive spring 130 acts to retain the drive coupling

134 in its terminal position, allowing the drive element 132 to continue its movement.

Flexible latch arms linking the drive sleeve 131 with the drive element 132 reach another
constriction within the housing 112. The constriction moves the flexible latch arms so
that they no longer couple the drive sleeve 131 to the drive element 132. Once this
happens, the drive sleeve 131 acts no longer on the drive element 132, allowing them to
move relative each other. At this point, the forces developed by the drive sprihg 130 are
no longer being transmitted to the syringe 114. The only force acting on the syringe will
be the return force from the return spring 126 which acts on the end of the syringe 114
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drive coupling 134, allowng the drive elenment 132 to
nmove relative to the drive coupling 134. Consequently,
w0 b@dsisye coupling 134 continues to nove w t hPEIT/GB2009/001446
syringe body 116 and the drug continues to be
di scharged. Thus, the return spring 126 renmins
neSRBRH RS RELARO A1 § DR (R ROKAT @rmgr@ggm 16e Rl Mke eytigRdattier 150.
After a time, the drive coupling 134 conpletes its - .
Cansequehtlyi thésyringedis sgturmeddo bisagtracted pedtiemandtheyigjection cycle is
COfu Eher. At this point, the contents of the syringe
PP#%re conpletely discharged and the force exerted by
the drive spring 130 acts to retain the drive coupling
Thk?ﬁltérehant%gazmerrmea@d efemsdrit | 155, isalprovidedy witte fhixible arms 271 for
el ement. 132 to continyue its novenent., Flexible.l h
coRasng HiAdnifgeIRGSANS koSt ETED ID b SYIIECAAITAS | 50 8t cut-outs

zgﬁgggﬁaﬁ?%g.cgﬁg%@not her constriction within the

e constriction noves the flexible |latch
arms so that they no | onger couple the drive sleeve i
Figs3 Batto Jchehour & Viid krensfot ass@@blyOHe baving ¢ fieshpeers end é which is

driye sleeve 1 cts .no |lon t ' t
adapge B oo B At p Bl bt e i Radh B also has o
seddidSopRRi <Al . 12t WRich Qs G@sptelLuchopesthby té elivbry veseshly 2¢0 without
130 are no | onger bei ngﬁtransm’tted to.the syri

intenchangeableglepsd eepentit?d fgnnsated e By sYRRAe GRrer ggo?tﬂ@ second
returnn r X I i
OpF'_ﬁ eeng nlai g’? § t‘;“1 hélagl)%% nhsgléaru%j%%a?%s F &? oo]pt%ﬁ eéMr(}eggl Zﬁislﬂél% transfer
as¥nibly Ben Betyindrislrin Bigapeling dormelidBoranglastie typermatgeal.
carrier 150. Consequently, the syringe is returned to

its retracted positi he i nj i on. ¢y« i S. -
e S A e 3aTT PUE SRR b g
to RAO Yk %ger‘{vbﬁ(h 11) £ B FieRleBseal 144 6 teOGRARCIHeNgRelRe13 forms the
i nt erchangeabl e rel ease el enent 155 to the syrin

ﬂtxlid51pathway bbGvezn thutwaoends 12812. drhetskal, 83,91 mgst yReS ?fg‘?ial, is formed
. Figs. 3a.to 3c. sh f1 uj v ol
frm propghalts maepiah gaR B gl ke bAAERE Sl BRI A6

a vial 14 containing fluid. The fluid transfer
TR 8rdah e Hotadledao ligs fisst spaoerd Dipand lerd by Zherdylioidrical walls of the

ﬂﬁg ?qggsfgr ;y%tetr)n? T‘rjllltet s%gyn%doge% e%?ll 1i2vc%rnybeaasttséglqgi t tﬁ% (c)lelivery assembly
210, as shown in Fig. 3¢, with the first open end 11 above the second open end 12 with
respect to ground, the fluid can then flow from the vial under the force of gravity into the
syringe body 116 through the fluid pathway formed by the needle 13 and the second

open end 12.

Fig. 4 shows a base station 20 for use in conjunction with the injection device 110 and
transfer assembly 10 and vial 14 of the present invention. The base station 20 comprises
two sections 20a and 20b. Section 20a of the base station 20 ‘is sized and dimensioned to
support the delivery sub-assembly 210 and section 20b is adapted to reset the drive sub-
assembly 220. The section 20b comprises a protrusion (not shown) which acts on the

extended drive of the injection device (after use) to force it to retract and be reset. The



I nt erchangeabl e rel ease el ement 155 connected to the
syringe carrier 150. The second open end 12 has a
waoele@aasisel smal | er than the first open end 11. H¢EGBRWEO1446
transfer assenbly can be cylindrical in shape and
formed froma plastic type material. The first open
trafiSfEr Llish9 FPMREIRE @oRe! s0plabeEdhethb3opsthicd  ofWieNdelivery
a vial is attached to the first open end 11, acts to
sulpiseerbly2 19evelilst it as lorld ithplagd ent thebase siataan 20. 1@ngedhefluid om the

fluyi,d path et wveen the t e
sl R RIS R P RebL RO st iR v rom
thé' @Rt PasseBE 110ptheQhtefthhgdaBle release datebimt 156 isisteathed to the top
netal l'ic foil. The vial can be attachedtbg the first
5 of dhsevyringe camriend §0 oaitee dgliveneassginPhyd i0cand thgreusabjp drijg assembly
. ui .
22 AR B TR IR G A Bt can
théri l§e reB®vedvifom thadade statond®en end 11 above the second
open end 12 with respect to ground, the fluid can then

flow fromthe vial under, the force of .gravi into th
1t Wi fomsas PHESERPOGH BREPIea atimhay PhrhOaRe above
pu}éig bY&eE) 6f &Ané ahd roABFRANESNLHRAetAN Banl Be nfald@ withiss kivéope of
a baSe station 20 for use in conjunction with the

10 thé¢ mvemtianon devi ce 110 and transfer assenbly 10 and via
14 of the present invention. The base station 20
conprises two sections 20a and 20b. Section 20a of the
base station 20 is sized and di nensioned to support
the delivery sub-assenbly 210 and section 20b is
adapted to reset the drive subassenbly 220. The
section 20b conprises a protrusion (not shown) which
acts on the extended drive of the injection device
(after use) to force it to retract and be reset.
Thetransfer assenbly 10 descri bed above is placed on
the open end of the delivery subassenbly 210 whilst it
is held in place on the base station 20. Once the
fluid fromthe vial 14 has been transferred to the
syringe, the fluid transfer assenbly is renmoved from
the delivery assenbly 210, the interchangeabl e rel ease
el ement 155 is attached to the top of the syringe
carrier 150 on the delivery assenbly 210 and the
reusabl e drive assenbly
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220 is inserted over the delivery assenbly 210 to form
a delivery device 110 which can then be renoved from
W@ b@ohsasel station 20. It will of course be undeCHGBRWIN01446
that the present invention has been descri bed above
purely by way of exanple and nodifications of detail
Clsfis be made within the scope of the invention. O ains
— I Afluid transfer assenbly conprising: means for
connection to a syringe; neans for receiving a vial

havi . rein the receiving nmeans
1'i S d%%@e%@%%%&%%ﬁ%%% the cl osure el enent and

per mhdank Foricdnhértivheo wisatingep be transferred to the
syringe fromthe vial. The fluid transfer assenbly

2.
of dnenfor reGaang Aial having R GHIRFIBENs conpri ses a
nee i} R R -%#41% 51508 UbSpted RN Biag@RAd OBk Rt d16duPe element
theq{'/l?eé%lgﬂg% 'Iqﬁlel Ui d Strangl% er assgrgrbly of claim 2,
andpemeii fluidhe theedl to Hedramsfeprad to the syringafremghe Wiahy whi ch
extends in use between the vial and the syringe. 4.
The fluid transfer assenbly of any one of the

2. Pr ecafli Mfd trhmdfBBass¥ABIvaIftldime] , vatepdil ithgre0Bialigy meand comprises a
cylinder open at a first end which is_dinmensioned to
needlc & pierceltke dlosure elsmenhand ¢xiend intoHe Vidl- assenbl y of
claim4, wherein the connection neans and receivVing
neans are integrally fornmed with each other. 6. The
3. f | UiThet haa sfagsfenaseniblyodélaied 2j whéreishtheaiendleferms part of a fluid
connection neans conprises a.secqond end which is open
patherydv el extendsdnuge betvest Bie Vi afla?%syélﬁgﬁ end of the
syringe. 7. The fluid transfer assenbly of any one of
the preceding clainms, wherein the fluid transfers in
4. use Theoftuidheansfeal assembliyeofsgmyi noe ofinle prachdingoglaimsowherein the

re(?qrilgyg tg%ffaépgvl\g %&thgﬂgo%gg &€ etl ERY end \%ﬂls'chliss dirr?e%glto%gd ?obr%}feelve the vial.

5. The fluid transfer assembly of claim 4, wherein the connection means and

receiving means are integrally formed with each other.

6. The fluid transfer assembly of claim 5 wherein the connection means comprises a

second end which is open and dimensioned to fit over or in an open end of the syringe.

7. The fluid transfer assembly of any one of the preceding claims, wherein the fluid
transfers in use from the vial to the syringe under the force of gravity, when the

connection means is located above the receiving means.

8. A fluid transfer system comprising:

the fluid transfer assembly of any one of the preceding claims; and

a syringe.
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8. Afluid transfer system conprising: the fluid

transfer assenbly of any one of the preceding clains;
w@e@as¥syri nge. 9. An injection kit conprising: P€TI6B2009/001446

fluid transfer systemof claim@8; and a delivery

device including a delivery sub-assenbly and a drive

9. subasinpRbY kit WbinpHisiage both adapted to be attached to
the syrin and operate together to deliver the fluid

.nge, .
froﬁhﬁtﬁédgf;aﬂ‘ﬁfﬁ@aﬂ%?quh@l fgiandof claim 8, wherein the

del i,very sSub- ass ' @gﬂp t
syr Fn(gegl?ée%n%‘?‘%el gﬂdv*‘g éf} - asg gﬁ%fa%ecoﬁ}g%ﬁi gs(i}gveds ﬁbvagsembly’
whidlagrt ddthoadaptdi te diei atinched tache syririghearslyopenae togetiedvadelever the
it froma retracted position in which a discharge
flupl,Gomdhe$yringe: syringe is contained within the delivery
sub-assenbly to an extended position in which the
di scharge nozzl e extends fromthe delivery
10s ubThs satndf] glaini 8, wiiereinkthe defiverly subag@nwie ieadaptadeto support the
deliwggy sub-assenbly conprises; a syringe carrier
SYTt&Dp to support the syringe between its retracted

and (X 88Vl 86b-RASbiy0 BSmpAH 2 dfieé hdsited dnedcEiWBdn to act on the
adapted to nove the syringe after fluid deliver){ from

syringe texedernged oiarrerrtebpesitoniawhich adissbarpe peszle ebthe syringe
is I(g]n ailr<1|e& v&‘f)l(hu? ltﬁ+ '@eﬁ‘}er %&n’iﬁl? tgriqv gxt%ﬂ&'dﬁ 0H Yn which the
conprises a rel ease chanismto release t rrve to

disdkdrg@hodzeeayridsfgpen the debivas sub-assenthdy.e from t he
retracted position to the extended position, wherein
the drive is in a first position when the syringe is

110N g K RGHhAD WReéih HRdARAR) (8- ALdn¥Sly lc8mpAs&; second
position when the syringe is i'n its extéended position.
a syringe carrier adapted to support the syringe between its retracted and

extended positions; and
a retraction element adapted to move the syringe after fluid delivery from the

extended position to the retracted position.

12. The kit of claim 11 wherein the drive sub-assembly comprises a release
mechanism to release the drive to act on the syringe to cause it to move from the
retracted position to the extended position,

wherein the drive is in a first position when the syringe is in its retracted position

and the drive is in a second position when the syringe is in its extended position.

13. The kit of any of the preceding claims further comprising a base station which is
adapted to receive the drive sub-assembly and reset the drive by moving it from its
second position to its first position and reset the release mechanism such that when

actuated again it releases the drive.
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13. The kit of any of the preceding clains further
conprising a base station which is adapted to receive

W@ b@9dsisye sub-assenbly and reset the drive byPGGBRWI/001446
it fromits second position to its first position and
reset the rel ease nechani smsuch that when actuated

14a0aimheikht §rallaas B whbeirtthe \basel dtatictheothpriseo bin attashmehBto hold the
wherein the base station conprises an attachnment to

dehviry sebvassg@biyery sub-assenbly 15. The kit of claim
any one of clainms 9 to 14, wherein the syringe is
di sposable. 16. A nethod of assenbling an injection

15deviTie kitcehdimsing@ne iofiskirhs A¢p 14,uviltbréintlee syripge isdjgposable.
through a vial via the fluid transfer assenbly of any
one of clains 1 to 7; inserting a syringe having a

16P! STOMeHNIDrAsRRILING aY iFLRiASRITER] d/dmlﬁ{slid’%? hing a
sub-assenbly conpriSing a drive to the delivery
sub-imssapilyid istod 9sivgatirpugh a Wial dia the flyidotranstes @ptenbly of any
ang deliver¥ sub-assenbly together. 17. The nethod of

ong PLFIAMST {7t her conprising the step of resetting the
dri \{ﬁseﬁw ahh@hg agidtpint®n deliverpeutdsdsumblyl 8. The
met hod o claiﬁll mh%rg?n.transfer o? t he conggnt of
t he aftaeliing & sethassempblyrepanprisingminvefodhe deliysry wibrasgembly; and

del iaé’s%%lf%%%ﬁenﬁ)rliye gu%-a%gentﬂn? aHﬁ‘tcigli@etr?Eﬁ@stembly together.

17.  The method of claim 15 further comprising the step of resetting the drive

assembly after activation of the drive.

18. The method of claim 1 wherein transfer of the content of the vial to the syringe

assembly occurs while the delivery assembly is on the base station.
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