FLU D TRANSFER ASSEMBLY Field of the Invention The present invention
relates to a fluid transfer assenbly, a fluid transfer system an
injection kit conprising the fluid transfer system and a net hod of
assenbling an 5 injection device. Background of the Invention

Subcut aneous drugs can be supplied to patients in a vial for hone

injection. The current netheod.i 'I‘ﬁfx %d)ﬁtsgﬁﬁ iy draw the drug
fromthe vial into a syring #g—perpg—m-a—rra'rrmg—rnjection. The
mar ket is nmoving towards auto-injectors to carry out hone 10
injection. Auto-injectors which are manufactured and assenbl ed

i ncluding a. AN ringe of drug are known, for exanple from
internati oﬁil d 5 the I Sl i cation publication no. 2006/ 106295, which
is incorporated herein by reference. There is currently no easy way .
for a pati &he ptesertrinyration relatesi b atfhnd diassten %F@e‘ﬂ‘iﬂﬁrﬁiaﬂ“#{&?nﬁf?ft Ystem, an
autojinjector.. S [ } V. i r£sefod i i
to sol ve tﬁléecztilf’%ﬁ(eqpn”g% P%Jﬁ%%%%r (%llg}d:%#sq n ate}??usl? a:spectd gggf%ggﬂnéaﬁs
i nvent i an, idjdeevbededcer ovi ded a fluid transfer assenbly having a neans
for connection to a syringe, neans for receiving a vial having a

cl osure el enent where the receiving neans is adapted to engage and
open the closure elenent and permt fluid to be transferred fromthe

vial to thBaskerowsdbof the Invengion| uid transfer systemcan be used with a

delivery device having a delivery, subassenbly and a reusable drive

sub-asse nbéﬂ'bcmhg&s%%s% Be B8 b bAieRR iR kvt BRthontt infeetisy e gemand
opi:]ate together to defiver fl'did fromthe syringe. The fluid
tr

nsfer asstwiliy farithe ppéaniria drawy therdres foantie 3l intagesyriges and pedorh
conj unction w th a yialmpangd. an g{]hfo%dggfbﬁ?ﬁg G&to-injebtsisClo?Biy obilBome
recei ving HEATS c'orrprl ses a needle toierce the C'I osure el eénent and
ext end it mjdctien.vi Ato-ifjheton eddéteanrayanafasmrédanth gssamblet inglufling agpre-filled

pat hway whi ch exfends in use_betweenhe. vial.a AN :
a fluid patRigs oF G R fr exqrgRie g W?eﬂat%’ﬁﬂdpﬁ{ee%@é?’+‘§}’g‘j’&lﬁﬁg&g’ﬂ
Wi t hout  suRetansileé299s®hich ¥ Bicypbiatedrherdin by refaenantiidraBriurreftlyt freeasy
i nvention, the receivi ng neans | s a ?3'%/'&1 ndgr opea.at a first end
which is dRefsagatent tq st asubqutaneoysdrug BpRapalipy an ApQ-GRIRL ¢ i on

means and receiving neans are integrally forned with each ot her.

Summary of the Invention

15 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.

20 This fluid transfer system can be used with a delivery device having a delivery sub-
assembly andl 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.



10 The connection neans conprises a second end which is open and

di mensioned to fit over or in an open end of the syringe which is
opposite the needle end of the syringe. This provides a stable,
secure and seal ed connection between the inside of the vial and the
inside of the syringe. 15 The fluid is transferred in use fromthe
vial to the syringe under the force of gravity acting on the fluid,
when the conpech| gp 'Phé‘%@éﬁ %néaﬂé’ %rﬁgns.%@vrﬁes&@ Go REE Mk &%sﬂi%aé?émenmha
means that Trmted | nput on1a use ction device

requi red t cexfentllintp hﬂE ‘sylr irhgeeedhdnaywésct foamspraerof aGhichpahsacehidh aspatstin
of the inventi ere. i s, provided d transfe

conpri si ng:uSFh F?Ih B Via) andk tlﬁg ,Syrglgg-eﬁﬁlf glf’ VAR ee%/ﬂ'@ SK?%eea&flﬁlbal
cl ai ms; andan bs ydatigechidved aithiit f'sﬁbs&‘ﬁﬂ@lﬁiseﬂfltef\}%ﬁtlcbrﬂvent ion, there is
provi ded an injection kit, conprising: the fluid transfer system
descri bed above; and 25a delivery device including a delivery

sub- assenbly, ;A8 EmBodHk ¥ NN ATHET Y recé’i@fn bndah&is QQﬁrhnd%g @? el atff?stl%ﬁd
attached to the syringe, and operate toget er to iver

fromthe syrhielyds dpn@ﬁ@fnab Ity reqeties thel Vigkr Prefgbhs s‘-b@r@pgmcsorad@@me@n@ 0
support th enbly conprises a drive
adapt ed onerea&%Jlfl &mS% n&%ﬁﬂ%ﬁhﬁﬁd%&h&?ﬁu@ﬁ%b advance it froma
retracted p03|t|on |n whi ch a dlscharge nozzle of the syrlnge i's

contain t hi n he delivery.sub-assenbl.y t.g an extend

oM oS phpe HoluskitF aiehhd St RERRE i ich el ard bRy

I'n one enmbagen®nih Mfopchend BY eRtsyliae Whith Aebpposiiey the Ueed@s SRITBF the syringe.
conprlses a.syringe 5 carrier adapted to support the syringe between

its retractldip HAWde: sAMEdSepwsiand éwéed WRPccAiop deugeR f‘}l?nm@% the vial and
adapt ed t o DM&idE BEmS ¥ridage after fluid delivery fromthe extended
position to the retracte position. Preferably, the drive
sub-assenbly conprises a rel ease mechanismto release the drive to 10

act on the - gyrj e t 0

ccL on USE SUCAIAR, ARRAS L DTS M DR RS RRRLE LT

t he syri ngeciig omthet Buid, e@h@cﬂhe(donnectlon means is located above the receiving means.
This means that limited input from a user of the injection device is required to fill the

syringe and the transfer

20 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
25 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
30 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



position and the drive is in a second position when the syringe is in
its extended position. In one enbodi nent of the present invention,
there is provided a base-station which is 15 adapted to receive the
drive sub-assenbly and reset the drive by noving it fromits second
position to its first position and reset the rel ease nmechani sm such

t hat when gctuat ed A Adriver. f
stati on coffousy st Bsnbik £ 5 SRR RE W Epic PR FLAR A mol 1B BN
whil st it frsmiike ddivessab-assEmblat t achment nmy sinply be a port, for
exanple a cylindrical support that is dinmensioned to surround the.
The base- 20 station may conprises a protrusion within the port which
acts on thg, gfd ¥abdAmbRr Sethetinvdition,! the defvel Rgb-asseinbly temprides:ac bathge
posi tion, when the injection device is inserted into the port.
Advant agoesicy, adabied SySPRRE theesyripgs RAtseBd P Ectodgnf xiendest poeyions gad o
of the. pr exehlydn MR Waptt ¥ faoke oY Qiriiedng: ARUNRMIVGY @SR WO Lithiiean
i nj ection device, conprising: I nserting fluidd info a syringe

t hr ough a positionb thetrhigactddiicditionansf er assenbl y -descri bed above;
~inserting a syringe having a piston into a delivery sub-assenbly;
30Attaching a drive sub-assenbly conprising a drive to the delivery
sub- assenbpieferatitg the drive sub-assembly comprises a release mechanism to release the drive to

10 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.

In one embodiment of the present invention, there is provided a base-station which is
15 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. Preferably, the base station comprises an attachment
to hold the delivery sub-assembly whilst it is being reset. The attachment my simply be
a port, for example a cylindrical support that is dimensioned to surround the . The base-
20 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.

25 In a fourth aspect of the present invention, there is prbvided 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;
30 attaching a drive sub-assembly comprising a drive to the delivery sub-assembly;

and



assenbling the drive sub-assenbly and delivery sub-assenbly together.
The nethod may further conprise the step of resetting the drive
assenbly after activation of the drive. Advantageously, the transfer
of the content of the vial to the 5 syringe assenbly can occur while
the delivery assenbly is on a base station. Brief Description of

Dr awi ngs One or i.ments of the sent nven
descri bed bel OWaWIP 1?&89@}%81&%5%5’%@@ éssﬁp"%(’h Egtf’er

which:- 10 Fig. 1 shows a perspective V|em10f sub assenbl i es of the
i njection device according to0O the present invention; oWs,. an

expl oded viTaw methed rpoh &t demTtPﬁ’éclth‘f &tpi h r‘aﬁémnéethac%‘ﬁd?%mp‘d i
present. | mé?tWa’tl&pbf the divedSAd it cn%fy ?ﬁ@Warﬁ?érWQﬁé b¥fet! FTWRe Ofal & the
fluid trans asse eI accor the 15 present invention; and
Fig. 4 sﬁow@emﬁeﬁﬂmmmmcmvdmedhe d\elﬂblwlaasmtéhma@y%%téﬁﬁﬂaccor di ng
to the present invention. Detailed Description of the Draw ngs 20
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 ap@riefDesckfiftiontdfMrapingshi ch the end of a sleeve 119 can

energe. The delivery device 110 is assenbled fromtwo sub-assenblies
as shown i py Fi tﬁﬁrh!e the YRsaR sRaoh #48 &HH&Hwa@th%{éﬂeﬁwo
carrier 15 pegﬁﬂwﬁigﬁ% ndﬁgg?e P Fease elenent3155 sl eeve 119 and
spring 126 theesscompdnymg daawiegslicapichBl. A drive sub-assenbly 220
conpri ses t he housing 112 and drive el emrents and actuators 5 of the Q)
i nj ecti /141G §s§ IRE!P e R @ﬁ&ﬁé@i&éax@fn e
t wo sub g 1.32‘8‘]‘%30"%?5?%’[‘)3‘9 orm e iaﬁ?ecto?one d%\%l (():e 110, th ¢
drive asseﬁdgméﬁmhwenmbje to actuate the syringe 114 hel d by the
delivery sub assenbl y 210 After actuation, the two sub-assenblies
can be sepg R A6k BE iiBliRh HeOlce bBSxdlk VP the
assenbly 2 ? 8%an %Ewﬁée Bﬁq% gaougﬁng 115 fg adapt%
receive a byﬁadaﬁmmmnsyrlnge 114 of conventional type, including a
syri nge body 116 defl ning a reservoir and termnating at one end in a
hypoder mi ¢ cne o a1t 4RI adiblyTiBoRld ROfhe
body 116 iﬁ%f su s ?ngﬁ%fe%%%s EQ Oglaarret er gllgong th Ieggt hg of

t he res&ﬁvbhmanandmualeﬁd5|gnlflcantly smal | er dianeter close to the
end of the syringe 114 which term nates in the hypodermc

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

invention.

. Detailed Description of the Drawings '

20 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.



15 needle. A drive coupling 134 acts through the bung of the syringe
114 to discharge the contents of the syringe 114 through the needle
118. This drive coupling 134 constrains a drug to be adm ni stered

within the reservoir defined by syringe body 116. Wil st the syringe
114 illustrated is of hypodernic type, this need not necessarily be

so. Transcui aneous st o nd

al so be usﬁ'ie aﬁﬁt‘ﬁfﬁf ﬁ%v 4 Seaé?elnﬁﬁ erlngtg O@H%ﬁ& rgés)g% mvegﬁgo
As il ustradipdsy édb%s%ﬁljﬂgﬂ‘o ]:&lﬁphﬁeshiosgsmge bﬂnbhﬁﬁsmmm@&hamgeablerrel&ﬁ@
within the dellvery sub-assepbly 21 g syrin rler 150 has a

proxi mal efigmenil §¥ﬁ1%?ﬁﬁﬁ1%\kﬁdcwnpﬁé2 &8 el as ymeny Cztpn lsyringe
protrudes. The return spring 126, via the return spring support 160

and the sypide seBlaldefiblylDf) QindiRss thethotsifig MY addl dridy elemearts axd ectakeors
position in 25 which the needle 118 extegqc_ills) fromthe algg{ygg 128 i.n
| ¥ 89

t he housi nef the Injeesion dewice 440 @8 b 8¢ dississeh bHAY c HPPhassh BVq gub-

cont ai ned DS B8 thbAnjeliish @XAideNO®, BRIdrive asskRBI,CRIPKk 28RS0 2
sheat h (no%msg O\E/\Eﬁ |8nto vvhf?c th[elJes ringe e114 can be |nser)fed froma

di stal endacive tHErsensgerllr‘ilgl@lt’.lLbjdﬂlesd iveryisterdssgimbly 2l Opddier ptuationhhgriyo
If the syrétl%gﬁsgé/v%re to fa| I %[atelar dthe E&?‘él : Hts é;Mal EJEua?&E r&utﬂgsdritvge

syringe 11 Ien e br oken pi eces of
syringe andmmﬁmyQQOHﬂaﬂbrﬁﬁﬂmhmnd of them from escaping fromthe
i njection device 110. The housing of the drive assenbly al so incl udes

an act nd. a her. f |

dri gﬁi ﬁ'i'f ﬁg;ﬁmgdq?\} ??pé?%c{] §YAYS vebézdre ﬁ‘g g’géég PI45@£[ ér;:)gl{r&}{r%%tﬁ ?e
thaﬁcg”'t L%“"?”?FEE?‘%“%”’“@ o ﬂ“ﬁ““% ZE?Z“‘”“ iy ‘&”“‘{“Jg’;gtm“‘“ei ot
posi tion altdo é?%ﬁ&? Iéaﬂn% et‘rh‘F‘c?u gteh n b e e gb ed? lel%d’n Ve
acconplis hﬁﬁst"aﬁtiaﬁily"o%ﬁl‘tmﬂ)ﬂtﬁﬁétbﬁﬂo? fheQéngth on tHehesedvdig aﬁdlds diﬁ‘@grﬁﬁdsanﬂge
114. Static friction between the dr

i ve,coupling 134 and ﬁ%ﬁ)l
body 116 i¥mallenfiagnetersloseto theged oiiby syingsldd % WélPat%m f éie
return §prjagiel 264 RRLAMeCH4 acts through the bung of the syringe 114 to discharge the

contents of the syringe 114 through the needle 118. This drive coupling 134 constrains a

drug to be administered within the reservoir defined by syringe body 116. Whilst the
syringe 114 illustrated is of hypodermic type, this need not necessarily be so.
Transcutaneous or ballistic dermal and subcutaneous syringes may also be used with the

20 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 rétum spring 126, via the retumn spring support
160 and the syringe carrier 150 biases the syringe 114 from an extended position in

25 which the needle 118 extends from the aperture 128 in the housing 112 to a retracted
Iposition 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



10 or the syringe body 116 nmeets sone other obstruction (not shown)
that retards its notion. The multi-conponent drive between the drive
spring 130 and the syringe 114 consists of three'pri nci pal

conmponents. A drive sleeve 131 takes drive fromthe drive spring 130
and transmts it to a drive element 132. This in turn transmts drive

to the drive coupling 134 15 already mentioned. A tri r 214 i
provi ded ofengthe wooldséongpin U breken Bieges orh yHBECAS e %ﬁé‘eﬁ%@l Gsfh%em

trigger, vvgren oper at ery ple the drive sl eeve 131 f
the housi n( OTlefgapérf %%nrt]lgelhe‘éﬁ%&%g\%q?gl ative to the housing 112 e
under the influence of the drive spring 130. The operation. of the |
SGYI ceis f[he?o&s’ng of thevdrive2sernidy alsouaelbdesi an aGvatoTg Rt éé&é’& “gﬂgl" bers
rive sprin 0 is released, The [ h N8R i i i
ol cove 131 PEhIRdpTDGT S GRTReHDY e bt RSO IR BT HE rk Bl 190 &
drive el emeatisniR@l Wavasultin®nthonhste déoe (i thagist@vof tip syringeid 4 do adyanpgthe

- 134 noves and, by virtue of tic fricti ) ' .
2cting. ¢ r Sugieete Famep Ege Bonon QoS ARG SBo] AP AR Hafc B EREnts
114 agai nsiy b 0 Lk Ofs. tiHe dkiek ucdontplislien ghid 26k b3 Siing dissctly mgehb dung
14 noves the syringe carrier 150, which in turn nov the return -
Spri ng. Suppd thesping i obipe Giden beees e e SpTARG 193and it body

hypoderm ¢ J 0§ %ﬁlyl&lguémag Ry faﬂfdﬂc& Rfefdt, unBP@E rétu shifig 26 bhgoms out

housi ng 11 s continues unti|l the return spring 126 bottons qut.;
retar(as its

or the $9riongke Syrihge I4@lyntiét mesisrromst piber QRFUERRS (15 shagp) that

motion.

The multi-component drive between the drive spring 130 and the syringe 114 consists of
three principal components. A drive sleeve 131 takes drive from the drive spring 130 and
transmits it to a drive element 132. This in turn transmits drive to the drive coupling 134

15 already mentioned.

A trigger 214 is provided on the housing 112 remote from the exit aperfure 128. The
trigger, when operated, serves to decouple the drive sleeve 131 from the housing 112,
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.

20 - 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.

25 The syringe body 114 moves the syringe carrier 150, which in turn moves the return
spring support 160 and compresses the return 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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shown) that retards its notion. Because the static friction between
the drive coupling 134 and the syringe body 116 and the hydrostatic
forces acting through the drug to be adm nistered are not sufficient
to resist the full drive force devel oped by the drive spring 130, at
this point the drive coupling 134 begins to nove within the syringe

body 116 and,the drugqg ,beqgi t e . di,schar he fricti

ot weon t e SR Ty DA SURRARE Itz RUB R 6L R 1o be
hydr ost at i gamfdstéred hRhon surfiGiehtab et ma@hm@rwdmmped retherduige soringe
adm ni stered are, however, suffjcient. to retain t. eturn Eiﬁ‘{%l%f’
N its conﬁa@sagéas Betat e dtue simpling Shkiesete s ARYAr Uty BE Fdikenpty 1Fo &

ext ended. % ﬂe@ns 45 by ﬁlSElQJt'ﬁHd' At i8R RSwedhah€ Bvfouplitg 1 3aMeR]

V\nthlnthesrl body 6, sO before the contents of the_syringe

have ful 5y ti mimgq: bedy, 11‘6 @d Intdeostatic and dwAsodynamde ﬁ@rCQ%nq%éctmgrtE{oug%&lc
drive COUpl gtgﬁ% :Eglaglt'naxlus e eg aag{,' ht%gle{/&t SiGRRNORARES i BRSE s;ﬁ’ir%n%t inlgp

connect ed t he syringe carrier 150.
i nt er changesaipmsset|sass eo tHediypoderismeedle &3 mmtains dxyenéeronst r| ction
whi ch noves the flexible latch arns to a position so that they no

| Onger COUR Rt B dier o i e % £ kPGS LU oA Gt noiats,
gOUpI i ng 1|36Lbe®li% gwu dggtehhe)fdhe yyingk amdfquyanscﬂzarmv&emﬂe Eat¢hygmsdinking
rrve couplin nsequent rpve .c S
rove w40 ihe At 354 hge Hader T 2a hiF riteh g GERGRpRIRR G R QeSS0
di schar ged coifeed td e disedl ehidofdE kytthgd 28riee$0. NS corrpressed and the
hypoder m ¢ needl e renai ns extended. After a tinme, the drive coupling

134 conpletes its travel t hi r(in dy 11 nd 2 an no
further. AtThepntsrcheneseble ?SE(‘}R’F@HE ﬁ%fs ?Sg‘é“@g |an°§8§t?(i na\ygwﬁ ovlS it
conpl et el y i S BIcH MBS a hBAtiSPES Bty he dorper bhigpleithe\deive Bremgt 1B0to
acts to retain the drive coupling 134 in its t?rm nal _positi

al | owi ng t itee divevasuplingrbi Onge thiphenpaes, Hsedrivese Bt OIS pp JQEY gn the
latch aggs dgw@gg@@wraml@hwﬁn@ Lieehh 15960 dhbve r@htRER! thb3&ive

reach anoth ction wthin the housing 112. The constriction
nmoves the ftbeplingl B4 dEansequently, sthe ZEIWF@PPM&%CP@WH%‘BH& with{p the

drive sl ee\é)?rinlg?élbotdy 1tlg &j Eﬂevcﬁ'ug | SHRRes t50e dgaﬁ’a?géch Thus; the return spring 126

remains compressed and the hypodermic needle remains extended.

After a time, the drive coupling 134 completes its travel within the syringe body 116 and
20 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 hoixsing 112. The constriction moves the flexible latch arms so
25 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 clement 132, allowing them to
move relative each other. At this point, the forces developed by the drive spriﬁg 130 are
no longer being transmitted fo the syringe 114. The only force acting on the syringe will
be the return force ﬁ'bm the return spring 126 which acts on the end of the syringe 114



happens, the drive sleeve 131 acts no |longer on the drive el enent

132, allowing themto nove relative each other. At this point, the
forces devel oped by the drive spring 130 are no | onger being
transmitted to the syringe 114. The only force acting on the syringe
will be the return force fromthe return spring 126 which acts on the
end of the syringe 114 nearest to the needle 118 via the retur.n

spring supperest iothe asetle hE8 gigrthe svmapring Fuppsy. LoBaRd dor BRtnes carfifpl S0-
syringe iscretur WiSee'; Sdtfab 28 paftlod Bk iHel ifebddncyerak e
i's conpl et gfmseki‘ﬁée}lﬁ?h grsgﬁriﬁ?glggiﬁgge ggse el erlgent0155 S 1pjr%ovi deyg

wi th flexi tdmplaens 271 for 5 connecting the interchangeabl e rel ease
el ement 155 to the syringe carrier 150 at cut-outs 281 on the syringe
carrier 150, Figs, 3a to0 3c sh l Wk d t Mo Oy akfs BaYi RY
a first op eéﬂ%rcﬁn%mghr'elfégsgcagiagg%g{i 1? %qF e%rgﬁ%(?aw@? Eﬂ% 14 cont ai ni ng
fluid. Thecddnvétihgtth@iisdretrangsabinioleyselddenadns 55 tstha syingorvdrrisp 50 atrryt-guts
which is adapted to be attached to delivery assenbly 210 w t hout 10

— i nt er changépPbine 8y CamCE 2t 155 connected to the syringe carrier

150. The second open end 12 has a dianeter snmaller than the first
open end 1figsThetd saibitbvt b dhed atnsfiasasdnbly darhabingayfitshdpércedd 1hwhivhpe

and formed froma plastic type materi.al,. .The f.irst .open d,Al al

conpri ses #0aRsd|tRFFSTEH Walikt copfaiipg erﬁﬁeﬂﬂlgﬁra?sgergﬁsfeélﬁ%é&ta lgoth%sga
first openggpgld A%an Gl B WRicRiiEheHiad 162l atthd@dan defieery iasdemblih2! neitiibue
13 forms the 15 fluid pathway between the t ends 11, .12 TL}ﬁ%seal

“as on nibt intsrphengesbleyrelgase plement Hddeonpenidhioodie S¥BRE Faziie 150 Thgseeond
type of ”aBSe{nLééﬂdf §95as %OHﬂan{%g siih%ﬁgr gﬁ%feflﬁ% @iéiti SpehQird. 1TThERev flald €aRfPE

attached to Irst open en 1 an y the cylindrical walls
of the fl uasiemblyreadi be cyirsitierhin sitape sudformedfem agiestie Syneaneterialat t ached
to the delivery assenbly :

The first open end 11 also comprises a hollow needle 13, which, when a vial is attached
to the first open end 11, acts to pierce a seal 14a on the vial. The needle 13 forms the
15 fluid pathway between the two ends 11, 12. The seal, as on most types of vial, is formed

from breachable material, one type of material that could be used is metallic foil.

The vial can be attached to the first open end 11 and held Ey the cylindrical walls of the
fluid transfer system. The second open end 12 can be attached to the delivery assembly
210, as shown in Fig. 3¢, with the first open end 11 above the second open end 12 with
20 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 showé 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
25 two sections 20a and 20b. Section 20a of the base station 20 .is sized and dimensioned tp
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 usej to force it to retract and be reset. The
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210, as shown in Fig. 3c, with the first open end 11 above the second
open end 12 with 20 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 forned by the needle 13 and the second open end 12.
Fig. 4 shows a base station 20 for use in conjunction with the

i njection device 110 and transfer assen‘o&ﬂ\/‘iﬁ 0 and vial 1 f.the,.
present i nRET oFserrplE g%éés%‘ﬁﬁ‘fiagﬂvezﬁg & ‘%ioéle ©28P WS sé)gttlh‘(g‘)nog?hﬁgg
and 20b. SgfhiseRbBROA 0QhilshR idIRERinSlakiof fhebhst StaGbzEN @ivd thé feid fonnthe
to support the delivery sub-assenbly 210 and sec%‘g

. on %@gﬁljﬁs ada%tagd
to reset tvial bt hasebespransfemehiol the sypmeerthe Tk ranster 281 HFYedyTom
protrusion i %@eﬁ, 18N h8 S RXLS0 e A1 159 & fEachdi®o th

i njection t&é@?@:‘fee??g tepwl?slg)th'?g&t‘?rg?%eggﬁeto ret ra?:t and beacr_es(e)tt.et'l(2 e.
t ransf er5 asfStherbyringt@adies d 60 be theatsbiveryiassepibdc 210 and the eevephda ddyrissemilie

del i |y 21Q, WhiJ st it i | - :
Stati on’ 202 t0R debor ng gl bisatey 270 ol EEEORAE ) B MR can

t he syri ng@en bbfenidveil Grot thebiserstadss@dbl y i s renoved fromthe delivery
assenbly 210, the interchangeabl e rel ease el enent 155 is attached to

the top 5 of the.syringe carrier .1l on-the.del i.yven et d
t he reusabte“"hr‘?ﬁl‘é‘}/‘ﬁ?s i rﬁ?ﬁ{ fhsa?iqhes ?efeeng 1%638#1&??1%5 gg?%l %r%b‘%lgb&g
assenbl y 23Qely®yf wioRetalple aidymedifitationd b0 duhil cn bamatd eithinethe scapeed
fromthe base station 20. It will of course be understood that the
pr esent1q ntheinveBtitthas been descri bed above purely by way of exanple
and nodifications of detail can be nmade within the scope of 10 the
inkention. Cdains 1. Afluid transfer assenbly conprising: neans
for connection to a syringe;



5neans for receiving a vial having a closure el enent, wherein
the receiving nmeans is adapted to engage and open the closure el enent
and permt fluid in the vial to be transferred to the syringe from
the vial, wherein the connection neans conprises an end of the fluid
transfer assenbly which is open and di nensioned to fit over or in an
open end of the syringe which is opposite a needle end 10 of the
syringe, wWh@agas the fluid transfers in use fromthe vial to the
syringe under the force of gravity, when the receiving neans is

| ocat ed above the connection nmeans. 2. The fluid transfer assenbly

of claiml,; “heQ@ﬂBd%Qgﬁ&%ﬁ r%hf Iﬁﬁgﬁgzconprises a needle to pierce

the closure el enent and exte vial. 15 3. The fluid
t ransf er assenbimeans focbaingctin taveyraige; t he needle forns part of a

fluid pathway mhlché$ftends in.% e.betmEFn t e v al and the syringe.
4. The fPuid tr 8%’ BEER_RHSIA B 2YR§2 6 @HBFeFﬁB precedi ng cl ai ns,

wherein the 20 k@eRiniheGed¥BaRsmesnsds @&dpwactereng@emnatop& fHie lctsuertbment
which is dlnenS|Qn§d to receive the vial . The fluid transfer
assenbl y ofn€ P Fuidifdhevitl imbe Easharcdite ﬁhwalﬁge Aomn the vy WhgeiRehns

are integr %bllm)éctfltﬁlr FRshsWdnihrBachh E}{d"@f thf:zfﬁmi5 n‘ﬁtlb&‘ér%sgerﬁﬁlf%flc%r 155%515 QR

conprising: the fluid transfer assenbly o ny one of recedi ng
cl ai ms; andireensignechigefit ovepnar inrfneapen end &f ithe syingeivdiielyts QED@EWG afriegqllgl end

transf €ho S%gEhEQH%ﬁC luﬁlgﬂ‘ ghe d transf s n?us% n%(%l}{%%\}?gﬁr\él € gyrgge 'ﬁqhé}gthg
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adapt ed t o fdree aft graamad/hmtht-: heceBstg mems 1saacht@ipﬁoai the ogrtier méas.
deliver the fluid fromthe syringe. 5 8. The kit of claim?7, wherein
the delivery sub-assenbly is adapted to support the syringe; and

2, The fluid transfer assembly of claim 1, wherein the receiving means comprises a
needle to pierce the closure element and extend into the vial.

15
3. The fluid transfer assembly of claim 2, wherein the needle forms part of a fluid

pathway which extends in use between the vial and the syringe.

4. The fluid transfer assembly of any one of the preceding claims, wherein the

20 receiving means is a cylinder open at a first end which is dimensioned to receive the vial.

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

receiving means are integrally formed with each other.

25 6. A fluid transfer system comprising;

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

a syringe.

7. An injection kit comprising:

30 the fluid transfer system of claim 6; and
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the drive sub-assenbly conprises a drive adapted on activation to act
on the syringe to advance it froma retracted position in which a

di scharge nozzle of the syringe is contained within the delivery
sub-assenbly to an extended position in which the 10 di scharge nozzl e
extends fromthe delivery sub-assenbly. 9. The kit of claimS§,
wherein the delivery sub-assenbly conpri ses; a syringe carrier

adapted to SUpp%r&elit.ril? &Vlck N188udisE WeRlvd %uﬁ-gsts&ﬂﬁlﬁreﬂdaan X BNd&thbly,

positions; and 15a refraction el enent adapted to fnove the syringe
after flui dviddl iredoth ddapiedtitbe aiachetdiodhpaginge.ond vpemivdogaherde tiddrer the
posi ti on. fhm}ﬁOmIH?ﬂéh ,O0f claim9 wherein the drive sub-assenbly
conprises a release Cchanismto release the drive to act on the
syringe to cause it to nove fromthe 20 retracted position to the
ext ended _position, .. Wherein.the drive is in a first position
when t hedsy | nggf'ﬁrséﬂm%l@ ot 5&@@%@%%5%38&% 18 adhn4AEio] Syt the
second posighiigr; when the syringe is in its extended position. 11.
The kit of any of the preceding clains further conprising a base
station which i sepdrivedsybrasseoaldy campiives & fevedpdapted sepbagiiyeiéerb oy acig the

reset the i: i ' k1SS G - RQS§:f ) j I
position agg‘ u}/ggstgtgd‘%ﬁgé {r?gioea%%E%%g%lt?%qg%ﬁ&ﬁtdhﬁdhg 5?118%%{' ﬁgyé%ﬁhlge
again it rel easa@ped methdr iheedelivery subZasseTidy ko tan aixtenblead podtionvirembich thhe

base statian conprises an.attachment to hold e 30 delivery
sub- assghbl%if“ﬁafg@ PO %%Pd%éo@ﬁlﬁr%hé{ws %@SSS?’B lains 7 to 12, wherein
the syringe is disposable. 14. A nethod of assenbling an injection
devi ce, conprising:. : ) : .

9, The kit of claim 8, wherein the delivery sub-assembly comprises;

a syringe carrier adapted to support the syringe between its retracted and
extended positions; and
15 a retraction element adapted to move the syringe after fluid delivery from the

extended position to the retracted position.

10.  The kit of claim 9 wherein the drive sub-assembly comprises a release
mechanism to release the drive fo act on the syringe to cause it to move from the

20 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.

11.  The kit of any of the preceding claims further comprising a base station which is
25 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 rclcascs the drive.

12.  The kit of claim 11 wherein the base station comprises an attachment to hold the

30 delivery sub-assembly
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inserting fluid into a syringe through a vial via the fluid transfer
assenbly of any 5 one of clains Ito 7; inserting a syringe having a
piston into a delivery sub-assenbly; attaching a sub-assenbly
conprising a drive to the delivery sub-assenbly; and assenbling the
drive sub-assenbly and delivery sub-assenbly together. 10 15. The

met hod of claim 14 further conprising the step of resetting the drive

assenbly affier aufeikitaificRiin @hy biteof@dine 7 tdl 62, Thercirethb ogtinpk i€digoabld
wherein transfer of the content of the vial to the syringe assenbly
occurs while the delivery assenbly is on the base station. 15

14. A method of assembling an injection device, comprising:
inserting fluid into a syringe through a vial via the fluid transfer assembly of any
5 oneofclaimsito7;
inserting a syringe having a piston into a delivery sub-assembly;,
attaching a sub-assembly comprising a drive to the delivery sub-assembly; and

assembling the drive sub-assembly and delivery sub-assembly together.

10 15.  The method of claim 14 further comprising the step of resetting the drive

assembly after activation of the drive.

16. The method of claim 15 whercin transfer of the content of the vial to the syringe
assembly occurs while the delivery assembly is on the base station.
15
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