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AUTO | NJECTOR W TH FI LLI NG MEANS Fi el d of the
I nvention The present invention relates to an

WQ 2)08d3356h devi ce for use with a vial. Backgr oRGRIGB2009/001451
the Invention Subcutaneous drugs can be supplied to
patients in a vial for hone injection. The current

ial it o AUTQHREESTER Yty FRELING MEANBLCT on:

The market is noving towards auto-injectors to carry
out hone injection. Auto-injectors which are
_manuf actured and assenbled including a pre-filled
Field of thelnyentiong are known, for exanple from
i nternational patent application publication no.

Thé ggeééat%@@e%ﬁ% Whehid s 4 REAGR asatef-hes /id a%l

erence ere is cur y no easy way for a
patient to transfer a subcutaneous drug froma via
into an auto-injector. Summary of the Invention The

BalkSaGnl i EfveRof! ™ t0 solve the aforenentioned

—p'r%%—emr#nﬂ—%‘rst aspect of the invention, there is
provided an injection device conprising. a hou5|ng

Subcjaquteeds dmgs emfebw eupphfeﬂ ) gatiamis i Jam an@lnal foaJiomyg iaj ectlon The current

Q%PP aﬁé? gh {68 %twat%xf%ﬁ{% q‘f L}ﬂnﬁg TR g aflfl Jpeiform a

maBfat #j&kionOUhe qhaﬂkéﬁ idingehiag gewnds Zalueo 1r@edﬂd5ﬂsV© aglaptoad home
on acfivation to act on the fluid container to advance

injeqtiony owuzo-friectere Mddctpersi maBradtirediang Rssembled welndingen pre-filled
sylj%J (é*nz%fedrﬁ rg ar%qg\:}]\l/h ﬁ)? £ gjaxg (}I'H ?nt@r%le{ﬁb Et%nfazﬁ) ?é%trﬁgl lication

ar ge nozz ext

notlm)Ghm&Qﬂngaﬂld 1mt:onp0rdtétbheiemﬂm’mfaﬁgmpl élIh(erB isa:ue)enﬂaj/ no easy
the contents of the fluid container ou

th
wayitaichBtiset RospsEr a sHaguieany dug iy ay! i 8t fgjo-injector

adapted to receive a vial containing fluid and connect

it to the discharge nozzle; and means to nove the

di spensing_piston relative to the fluid contai ner from
Summary.gf thé Invention

The present invention aims to solve the aforementioned problems.

In a first aspect of the invention, there is provided an injection device comprising:

a housing adapted to receive a fluid container having a discharge nozzle and a
dispensing piston moveable in the fluid container to expel the contents of the fluid
container out of the discharge nozzle;

a drive adapted on activation to act on the fluid container to advance it from a
retracted position in which the discharge nozzle is contained within the housing to an
extended position in which the discharge nozzle extends from the housing and act on the
dispensing piston to expel the contents of the fluid container out of the discharge nozzle;

characterised By:

a connector adapted to receive a vial containing fluid and connect it to the
discharge nozzle; and

means to move the dispensing piston relative to the fluid container from a first

position in which the dispensing piston is located in the fluid container adjacent the
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position in which the dispensing piston is located in

the fluid container adjacent thedi scharge nozzle to a
w@emonsBsposi tion in which the di spensing pi st oPCTi&82009/001451

been drawn away from the di scharge nozzl e, thereby

drawing fluid fromthe vial into the fluid container

_The provision of neans to _nove the di spensing pistan
discharge inpgzle go tneecppd, ipgsition iayaeh B@r%ﬁ@smé@twih@@@% drawn

i nject i V] §i f t d; vi :

R TS SRBaES b1 B PR AT R DR fhe flud
containiece for drugs that are contained in vials. In one

enbodi ment of the present invention, the injection

devi ce conprises a drive subassenbly including the

Th@{#r&@isﬁﬁdofdxin%ﬁ%nﬁ)i AYvOItRd aRpalethgdpiiodPRISHVBG0 the fluid container
sub-assenbly i ncluding the connector and fluid

penwits thiesgringennsheinjedtion dgvicpénbe Afepronomstagdard wind axhaeh greatly

focftals Reieo €t Ta@H G 5 R B PR Rl P it

to each other, wherein the drive sub-assenbly and
di spensi ng sub-assenbly are arranged such that when _.
In ppe pmbpdingant PEtheaasent foventiana die 1BiasHen deHee apapasesiarive sub-
' . o t [ it [LAt.o 4 |
osBTPTRRGR, R o] SBUART PASF phB'E kS S sembis
indliiding thel ddnaendredndeffuid Roth@egbl y, t he di spensi ng
sub-assemhly_ is adapted to slide, in part, inside the
dr i Véesgin sdimsngingpidonisgapyeciaie B dphsi ng
SUD-ARSGAR B ds¥EnY Qhé‘ﬁfs?&%‘iﬁg ﬁibeaseé}ﬁlﬂygage hdipted to slide

rotate relative to each other froman unl ocké
relpived toieach bthemhi ch t he di spensi ng .sub-assenbly can

Sos hersin Hhe v Rt Aeebl S RS E S hstedrly afk iineed such
that V1@ they afd ¥&llddoagahefren SREN Dt e Rlispehan®lpistod hoves from its

order to facilitate this, |ocking protrusions my be .
firgsmovitign dnte its saeongfpostien dhesplansanséera ud fluidsisem|the wel into the fluid
co%&ﬁ%? sub-assenbly and correspondi ng grooves are

provi'ded on the other. In an alternative enbodi ment of

the invention, the noving neans conprises a slider

| ocated in the housing in connunicat{ nwth th

Prefeeabbh $hadjsprnsingsub-pagembly deadagied to slide, in part, inside the drive sub-

assembly.

Preferably, the dispensing sub-assembly and drive sub-assembly are adapted to rotate
relative to each other from an unlocked position in which the dispensing sub-assembly
can slide relative to the drive sub-assembly to a locked position in which the dispensing
sub-assembly cannot slide relative to the dispensing sub-assembly. In order to facilitate
this, locking protrusions may be provided on one of the dispensing sub-assembly or

drive sub-assembly and corresponding grooves are provided on the other.

In an alternative embodiment of the invention, the moving means comprises a slider
located in the housing in communication with the dispensing piston. The slider may

comprise a user-actuatable movement element which protrudes from the housing. The
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conpri se a user-actuatabl e novenent el enment which

protrudes fromthe housing. Theslider may be in
WOora@nasise4 conmruni cation with the di spensi ng pi BEDGB2009/001451

Alternatively, the slider may be integrally connected

to the dispensing piston. The receiving neans nay be a

I ap located over th | secharge nozzl e, on the
sOEFRNG B T GRBpe R S pdiRlon e Bl FE R edR g o pfomialivety, the
slidbt by bs irge@pll ¢ dotrRcled &€ théalidpeasiig Blstonvher ei n t he

renmovabl e cap 1s adapted such that renoval of the cap
fromthe housing detaches the vial fromthe di scharge
TIOZELiSine & c ' re |.e
cover e elﬁg%r{s o%er&k?tLt ﬁg&gg%bﬂgé??dg%gﬁ’gfﬁt ehdg&\ég%gvné’% Ig on the
infeotier detiesyertieréin thelag kab droofen endnwliet ipadapted © receive the vial,
i nsertion of vial into the open end. Preferably, the
wheSRE BB FEMGUAHEY Cal Enadipiaofish HaioImaval giitreapsom the housing
dekREAS @b QUL frdReme AShRFACnEFZ ! ern RN AB1e! ! i
cover element is in pl ac% %n t he rermvacLI eecg%mg%? Somprise
rempvaie lsevondemertnonee dhé open ek wisseinathg @emovable coweerelement is
t he.r.epovabl e cover el.enment i s repoved. fromth
ad?é]t va eereglé)b’?& 8rot £ él?sgﬁ’é’ﬂ fosa t'Hfe ! 1l 9RER ef‘ﬁ'e Preferably, the
re@OMIRE b&er eldhent h6KBAISERINNEZh §s RicBicl @%ePthe URSHAIBe nozzle when
el ement of the vial to forma fluid pathway between
the gemqyable savert elementuisdincplaesonethe rPmevehlalsap andhwhich becomes
' [ [ hn nd t discharge nozzl e
ren 68 o Ehr el bR et Rinol it Ko B G R0k rom
themmpviablescap. r el ease nmechani sm adapted on activation to
rel ease the drive to act on the dispensing piston to
nove the syringe to its extended position and eject
O lisdefliof! 8f HRE vit SRRAKEE ORRE0E- @%ndigaﬁr OO a closure
the invention, there is provided a retraction
elempanh afthe izl da fisreda floidnmtevadytietiten the cixbad therfluid ooathisr.
extended position to its retracted position after the
contents of the fluid container has been expell ed.

Préfeda8fy, BRSMiH RbhtahePls L¥yaMbO8Rd Q@%ﬁs‘éheé%@ h8zA8ROALJTRAL S

of the present invention are describ bel ow w th
reference to the acconpanying draw ngs, in which:-Fig.

a . tive view of sub-assenblies of the . .
e S RESRIEL Sl B BRSER  bfveion o
relpdse sth@tdrivB e Ndct @R; the dispensing piston to move the syringe to its extended

position and eject fluid via the discharge nozzle.
In one embodiment of the invention, there is provided a retraction mechanism adapted to

move the fluid container from its extended position to its retracted position after the

contents of the fluid container has been expelled.

Brief Description of Drawings

One or more embodiments of the present invention are described below with reference to

the accompanying drawings, in which:-
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Fig. 2 shows an expl oded view of conponents of the

i njection device according to enbodi nent of Fig. 1;
WO@e/1583d4 t 0 3d show side cross-sectional vi enBCDGB2099/001451

i njection device according to Fig. 1; and Figs. 4a to

4d show side cross-sectional views of an injection

device according to an.alterna '.ve adj nrent of, the
Figr, SHT 0 POBRICAN e e DL ST a%srﬂ’aﬁa igg of ﬁvg IBfeS P h gevies a%cordmg to

ond eAibddincdl BMIR pH&lhViBidntlayi ce 110 according to the
present invention, having a delivery device housing
112 with a prOX|naI end 110b and a distal end 110a.
Figh2 stipws ain @mlbdleﬂo‘aew of hempenesisngl thenithestioandeyige according to
rturee t hrough which the end of a sleeve 119
enﬁ%ﬁlﬁmlp lgzl'he delivery device 110 is assenbled from
two sub- assenblies as shown in Fig. 1. A delivery
Figd)Ba &s 3¢ sl wy sidd @rasenpetiohabviews ef poirjécion HeRice acsyrdingde Fig. 1;
éarrier 150, an interchangeabl e rel ease el enment 155,
ang| eeve 119 and spring 126, as well as an end-cap 101.
The nose portion 102 surrounds and supports the
Fig anU LW Side IpbhsaREt SN R}?e%ssoft &h Irl}@ctﬂagldév}?& Q‘)éoﬁhng to an
screw and tw st connection. A drive sub-assenbly 22
altemativé eebodimenheliibe myeation.and drive el enents and
actuators of the injection device 110 as will be
di scussed bel ow. Upon assenbly of the two
subassenblles 220, 210 to formthe injection device
: the Brbiving?20 i s able to actuate the
syrlnge 114 held by the delivery sub-assenbly 210.

Flés‘f gar \d ' OfktivbCad i fbbac%gis’cﬁrg dd gnget ;ﬁr@%n@?nv ]ntl(t')lﬁ having a

e darive e enen ors o

delif/é:ryeieﬂﬁcs (hﬂbém,g 22D wigseprokimal femtdt1ned atig @.disthleendoiDanBhe distal
is adapted to receive a r%“ odermic syri n%i 114 of

ené 6&%?1’{" théthPSltl%éz hahan gt ARPTAITG y4 4 Hbeu e end of a sleeve

llﬁ gb.%%a reservoir and termnating at one end in a
ypoderm c needl e 118 and at the other in a flange

120. The syringe body 116 is ofsubstantially constant
Theli detiweryr derienil &t Iseask@niged fivin the suleessembilies ansbows infFig. 1. A
defiv o gulbcaasgé IB/ly 210 comprises nose portion 102, a syringe carrier 150, an
interchangeable release element 155, sleeve 119 and spring 126, as well as an end-cap
101. The nose portion 102 surrounds and supports the syringe carrier 150 and connects

to the 101 cap by a screw and twist connection.

A drive sub-assembly 220 comprises the housing 112 and drive elements and actuators
of the injection device 110 as will be discussed below. Upon assembly of the two sub-
assemblies 220, 210 to form the injection device 110, the drive assembly 220 is able to
actuate the syringe 114 held by the delivery sub-assembly 210. After actuation, the two
sub-assemblies can be separated and the drive elements and actuators of the drive

assembly 220 reset for further use.

The housing 112 is adapted to receive a hypodermic syringe 114 of conventional type,
including a syringe body 116 defining a reservoir and terminating at one end in a

hypodermic needle 118 and at the other in a flange 120. The syringe body 116 is of
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smal | er diameter close to the end of the syringe 114
which term nates in the hypoderm c needle. A drive

W@ owphsisgs 134 acts through the bung of the syrPCy6B2W4/001451
to discharge the contents of the syringe 114 through
the needle 118. This drive coupling 134 constrains a

subRigB L boramstsgl Pt By e Ve e el Hasarais T i bfgpcently
smzﬁlrdJ gm*r&t&%l&s%@? ik 4t &F thé gylg?ge' 1Ng8&vHidd teririatintth€hypodermic

ustrated i hypoderm c type, this
needkeerA dmnre omphsg dr’i#laytstihrcslgh ey bm@ﬁ thaspiszol 14 to discharge the

o SRE Ty SO REBUALERLS T MBS 4o

druk Y %e taliRfnistfed \lqh dsihieep d 04 Wi We regavdit defisedibysathge body
I'n the syringe carrier 150 within the delive

andsalbe pewniibitie dng. toThrelogded igje thasyiiege 156 Mgf/tathe syringe 114
B 5 i DR, D S - 64 o

balligicefmaPirdd @ibsutpmut sidipea nthytdie isyyused yeticte nnjecticﬁﬁcﬂbvice of
bi ases the syringe 114 from an extended position in
thewrgserf inFRNtivBed| e 118 extends from the aperture 128 in
the housing 112 to a retracted position in which the

As MGl BR LFin %9 N4 3i;0 adudditifithe tende0sketial01 S0l Zithithehe delivery

syringe carrier 150 conprises a sheath (not shown)
subl-:rstsemhlyl 211. tThe sy¥ingn gammJLSQc has boroxigwt £ad 151 dhyoggh which the

e Pl i AR B ph AR T M g oo

160 ahd QY sRifRKeartidte]1 shBiakd, thethyeings U 4 didid sant é]z&emibﬂl pugition in
114 along its | ength, would contain the broken pieces

whish thymicedje ldScexiands deom fhe anekrg hdin o hensing } onfo 2 Fetracted
posgt?cg}a Icnlg ]{1% LB 11@&@@0&4&%@ sea ﬁlethé'ﬁgusmé;ﬁzbom 101a

e nee s It aga
contanmi nation prior to renoval of the boot 10la. The
ThéepingkQhariérs] 59rdoppedes akhenth (e sbywinigéo whirhrthe spege 114 can

be ypirar framraiahend | ThThe St [ e peuar il 3 Hob Fita grer the
nee@y %lSaQ?fﬂeuséﬁ %@%ere-rtt&efaﬁ%?%réaﬂlﬁle' shefth] WRRH suftoG@d the Syringe

over which is rermvab1 e fromthe cap
114 Glormo itk hlabgthh @Vd@ldxbtcomama thes badlecn pisnesy el Syrngs @!39 reduce the

11ke§:21@ﬁ3 gﬁgwaq Bgltntes:clz%}r?g from tﬁg 1n]f§ct1%1q 420l 1?@ formed in an

The boot 101a protects the needle 118 and seals it against contamination prior to
removal of the boot 101a. The boot 101a is gripped, after the syringe 118 has been
inserted into delivery sub-assembly 210, by cap 101, which is removably located on the
housing 112 over the exit aperture 128. The boot 101a is gripped in cap 101 by cover
element 101b which is removable from the cap 101 so that the boot 101a is also
removed, thereby exposing a port 101c, which is an opening formed in an open end of

the cap 101.

The housing 112 of the drive assembly 220 also includes an actuator 214, and a drive
which here takes the form of a compression drive spring 130. Drive from the drive

spring 130 is transmitted via a multi-component drive to the piston of the syringe 114 to

-5-



10

15

20

25

30

the cap 101. The housing 112 of the drive assenbly 220
al so includes an actuator 214, and a drive which here
W@ 2088535e f orm of a conpression drive spring BGDGB2009/001451
Drive fromthe drive spring 130 is transnmitted via a
mul ti-conmponent drive to the piston of the syringe 114

Y L8 SREn b PR TebAcah ot Gt pgRfign e discharge
1tstc6ﬁf%Hﬂ;hhf ?h@ﬁ@ﬁé&ilelilﬁ% THeIrffe A¢eoRFEMeP iili§ AR Yy cting directly

ng directly on the drug and the syringe
onﬂm drt@t andl the fsynngq b tS@ettWefetntwm betaveen éheduiye owpling434 and the

oA R0 A% 0 b B b s 12

bofbhs Wut loRahs ¥iHinGebEBAY 14 hiecte sirhe SO ddbir@dtion (not shown) that
obstruction (not shown) that retards its notion. The

retﬁﬁﬂilsﬂﬁS%’@ﬁonent drive between the drive spring 130 and
the syringe 114 consists of three principal

Thg %,5{92[}% nexﬁ c%fv'e\f)%t eﬁ?ﬂ@d&@elsﬂrﬁ‘lléel%odaﬁngﬁ‘e §}ﬁﬂf§btlﬁ§ consists of

transmts it to a drive elenen
thréeﬁrindiphls:ompoheutm A dewne stet s Il taleestdpive Heond thewdrive sprmg 130 and

coupl in 34 alrea tioned. The.drjve ele
a8 A A EITEE Y AR BTG4 s cTetR copgne 134
alr¥fiiycefn@Rges With the drive coupling 134 internally

via locking el ements 133c and extends via a first arm

133a through the drive element 132. On assenbl
The rdrzy@d@ampn.fsl?(z teludgs @i @eaactemblzsssm@ge dppsing p ent 133 which

en aiﬁe l\’{'lﬁgﬁs(ﬁuﬁe &{%gﬁg? ? t@nﬁhggﬁ’ae 'Ioci(ﬁ‘é[ ﬁigﬁtg ltBE and extends

acen e connec
v1at a f&rlae afeedde thidighThe (ferTGS(ﬂel&Eﬂﬁ 1X8a (15 asnibdy.t mdammmoaded

proxi mal end to a second arm 133b which co
posilion o Aial gkl Ropthstdriys cawplingats4 s agg@é%?bmgg h‘lé)4 within the

ylfﬁ’lg%egl AeLuad ﬁgrkag el %Cft)lj'alééﬁtotﬁe cht"fﬁjecﬁﬁfl 8095 RaIOT 140 Q‘he first arm

Ing via s A further slot (not shown)
1334€1és pomorected| at étscprokintah e:n& doisi sregoﬂdlﬁnnelﬁﬁb tvshlclh eompnsets a user-

d d 3 t end
e R OREIOMSATT 1 E5PPRYe e R BPLloRp ESgn 334 extends
oupbf"‘ﬂ!ﬁq{ou@@é Vi sRPYed Wﬁﬁﬂl‘efj 5108 (At @hewh e ak ox1ma1 end of the
protrusion "133a proximally to a proxi mal posi

hoas;pad ehperrhids thedrrsteand seeand ams hisas 3 3intpeextanyd omtrpftth@ housing
1 1% dthg %%ﬁéeopdadltn%eelgnentel 3%' %méé%zlog 18 Weva b%/chmﬂng user-
actuatable protrusion 133a proximally to a proximal position, adjacent the open end 114a
of the syringe 114. In the loaded position, the drive element 132 becomes locked to
drive coupling 134 via latching arms 132a, 134a on the drive element 132 and drive
coupling 134. Thus, the drive coupling 134 can now move with the drive element 132
and drive sleeve 131 on release of the drive spring 130. In an alternative embodiment of
the invention, the syringe loading element 133 may be connected directly to the plunger
through a bore in the first arm 133a and the drive coupling 134 may be in a proximal
position at the open end 114a of the syringe 114. The syringe loading element 133 is
then actuated to slide the plunger 104 to wards a proximal position at the open end 114a
of the syringe 114 adjacent the syringe coupling 134.
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drive coupling 134 via latching arns 132a, 134a on the

drive elenent 132 and drive coupling 134. Thus, the
wa@letovasseupl i ng 134 can now nove with the dri vRCEGBR®ON01451

132 and drive sleeve 13 1 on release of the drive

spring 130. In an alternative enbodinent of the

The GAacE aa iy BECY 08 S HEH BABEROEh P e ity 3 Frmote from
thd B8t bpdrfike 30N TR @ng”é&@l Whé Spdried Casialsi 100det3dplaale BEve sleeve

In a proximal position at the open end 1l4a of the
13%yfranmdlee hausing hé2,sallawine it 9ampve reptévieiet thedmusingt Henunder the

._Qactuat t i de t u [.. '

e S gL 0, God 4 U201 s, e

acfiiofQeNtis hReesid G beRdgRltatedIBAslidieg sletval I aﬂ’(ﬂ.éhdlngl sleeve
the formof a tri I's provided.on the hOUf

g
logkaeprlemenighon cicasthe s sligieg elgeve HI2gs imrHemost ¢glal po Xtendmg
t €5 ql
oo BTt AVREE Rl U A SURESIE Apleens
tishieusi ghddl thtol mld& exit hgertuné,| the hodringf elbmentd! i %aencs fpmigagacts on the
130. Thg%é)&eratl on of the ol ice is then as foll ows.
actppfer 344 aghuatqr cam b getHAtedt fr om bei ng actuated by
sliding sleeve 119 and sliding sleeve | ocking el enent

ThtLoRa e §HhER %eﬁﬂegééa REd SheEQKR shlifgi180 idreldaSedTOHe deive "s?ﬂmg 130
position extending out of the exit aperture 128.

mmhae thti diee sleene b1, theedeive df:frvg Klewgees the M@@éﬂr@@é.lﬁ%tand the

ue ushed..i nt Q the aper.t
orb b P 2R s S B LT WSS bR 98 wa, by
vittiteo faedtieatiefio and hRlragitiefotsts adiigs thedughtthe divg tblberdministered,
depressed and the drive spring 130 is rel eased._The

meies the sypnenBodabl hespinst theaction okths refayesprigg 12¢ HERGfFipge body
13RS RS e P kS8 gy o 1

rrve coup I ng 1 4. The drive .
and euipbiesges 1B ratmviapriag d26.[Fhehypodermid netdlt 118 émérges om the exit

R oo S 380l a5 g o
ordhLid 2ﬂnge bblE 118! HieBts SR Btht2 GbstFit&iofY o %ﬁmbﬁﬂ&'hal ¥étards its

nove syringe carrier 150, which in turn noves the
motinuBacaise thegstatipfistipn betvesn dla:dmm @31@1398 fl 4 andthersyringe body

N

su’fﬁlﬁédt td RBist el dsivE ifide deRIdRELYTRe aHite rirges 05 WY thizxg®int the
body 116 neets sonme ot her obstruction (not shown) that
drivetcavpling 13¢ begins to move within the syringe body 116 and the drug begins to

be discharged. Dynamic friction between the drive coupling 134 and the syringe body
116 and hydrostatic and hydrodynamic forces now acting through the drug to be
administered are, however, sufficient to retain the return spring 126 in its compressed

state, so the hypodermic needle 118 remains extended.

Before the drive coupling 134 reaches the end of its travel within the syringe body 116,
so before the contents of the syringe have fully discharged, flexible latch arms 134b
linking the first and drive couplings 132, 134 reach an interchangeable release element

155 connected to the distal end of the syringe carrier 150.



10

15

20

25

30

notion. Because the static friction between the drive
coupling 134 and the syringe body 116 and the

whywoassat i c forces acting through the drug toPGEGB2009/001451
adm ni stered are not sufficient to resist the fal
drive force devel oped by the drive spring 130, at this
point the drive coupling 134 begins to nove within the

The ymterchangsably relpaseaplemeniel Wy @ge%waHg & ePOSEICHPR SHHFly @mpves the

ﬂe)tgﬁgealnlc% alhb (f%ibo@ abéoé 5& ttﬁ% és§ $1d %é‘rpééhﬁﬁ dtillg’ én@é‘ 8ement 132

syringe tatic-an ynam c
to therdeies cﬂ@ﬁngcmnngntéml-mwppeﬂse thebrdriyeteerbent admanusm)émmr on the

are, however, sufficjen et ai he return ng .
iy GopRng oAU ctrite B 2N ter el dffipe drive

cml}pé Hiol EHR oc‘ns@ﬁ&e%ﬂ ehe BELOTRU f)ﬂﬁ»‘% qgﬁv&rﬁl‘ﬁu@é k) Gnd@A within the

hes t its travel hin the syringe body
syrird®, baky ltiéf amdethe idelg:ocmtmnes taobe tiiveharged. Agws.hike aetbir ﬁgﬁng 126

di. schar ﬁﬁ’gyp atch_ar e131%bseltnk el the first
remiaigs g 8335’63 ﬁ?%?ml‘igie AN A€ changeabl e
rel ease el enent 155 connected to the distal end of the

AfRY hithee tisadrivetiouphils Tiecdmpletes tangeeblichin elhee@mge body 116 and
el enent 155 i s essentially a constriction which

can tge npefirthpe Abthin Roins the?é?nteetSaOEdé? \VBRESJ 1finae completely
dlsg e({]gnd qg{ce %g%?éd%# %¥ ?3'695&5 &tﬁerlﬁwe coupling

e cou ens,
13¢ h@ﬂ?f&mﬁﬁﬂp@ﬂtﬁcﬁm, albodvmgghes dme ellamenﬂr 13\260 (cout}nhumgs m@vement.
aIIovvingthe drive elenment 132 to nove relativetothe

A Bl PRI o SRR iy o
coﬁé?ﬁctﬂfﬂ"gltﬁﬁi%b HY8Sing Q 1DETHE S6kafi GRAA. mZWéSSthe tﬂbﬁllﬂ@‘ldﬂém arms so

spring 126 remai ns conpressed and the hypodermc
that ehcbr 0 rlengsr ouplet tén db’d’e seaver13d to the, diveeclgmienle 132. Once this

ha 1&%315 ‘r%li gng{% glegxgeh E§C' ng lo qg%{ & ﬁkt dﬁx%ehélé}néﬁlcel 3§y§1Lc§ﬁﬁg them to

mVRNERAVS esth dthe. 8y ﬂh@ g6ind, ke wreescmmallo@é&by theki &N’easpgiag 130 are
and the force exerted by the drive spring 130 ac

nodenger hempdragsmisied do %@giél‘l i The eudy feRpete on fhe syAnge will
be. S Heh @ Tor@! tl'i%gre%l]ﬂﬁ sgl%l%QZgl Ecté 38 tﬁ@e&?@f {h84Sringe 114

S novenent. Flexi ing the drive
ne@ﬂegatemsetha ddedié 1 b8 wiaethd metuen qirﬁrgeswpaﬂzweadhh@nmﬁgrcamer 150.

constrictjion within the housin e constriction .

ConpuBSniltcht PKitsI s FUEH R ogatEh RO P g liigtpn cyele is
co Le the drive sleeve 131 to the drive eI ement 132.
ce this
Figs. 3a to 3d show one embodiment of the injection device 110 and the steps by which
it is loaded with fluid from a vial 300 prior to injection. The vial 300 is of standard size
and comprises a closure element 301 which seals the vial. The closure element 301 may
be in the form of a flexible membrane which can be pierced by the needle 118. The port
101c in the cap 101 is sized and dimensioned to receive the vial 300 and support it whilst

fluid is extracted from the vial into syringe 114. The process for doing this is as follows.

As shown in Fig. 3b, the closure element 101b is removed from the cap 101 whilst the
cap 101 remains in place on the housing 112. This removes the boot 101a from the

needle 118 and opens the port 101c¢, in which the needle 118 is exposed.
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happens, the drive sleeve 131 acts no |onger on the
drive elenent 132, allowing themto nove rel ative each
W@eensssat this point, the forces devel oped byP€Ti6B2009/001451
drive spring 130 are no longer being transmtted to
the syringe 114. The only force acting on the syri nge
will be the return force fromthe return spring
Thewhiat B0@d$ snserted irgo ¢hel poft tHe e firsgel-a the W@ér‘é@?h tﬂéﬁludes the

t he needl e 11 et.ur
ot B e St s Moy ST OGH OB AVBRRLS (00880 lomen
301" Slueneshist @itd {2 vigl 360 k6 dhfAs éndPoidn desides 1nr’thecﬂm(b nontalned
cycle is conplete. 3a to_ 3d show_ one, enbqdi nen

witlgh theeidl dp@ctﬂr@ﬁ@ra@é&mtge injegioarievidsel 1 @ﬁé‘ﬁb cghpeftoned so
that 1?ﬁ fé)gg’lg%cﬁna ﬁ&]ls exkéﬁldg g%%ﬁ‘m@ ﬂhztthg Srgpg 3 b'sllé’cfzaéécgrrx]earest the ground.

Gra¥RyREbissstha fluid flithe vle3tont 107 itnini thi bettaisoftthe vial,ado, that the
The closure elenent 301 may be in the formof a

fluifl |cas be PET3AGPr ane whi ch can be pierced by the needl e
118. The port 101c in the cap 101 is sized and

Th%s’éf B I?cflﬁ $i2etBE SR 1ORING @bm3R0l ﬁr@ SidRROhb ptdtruswn 133d

I's extracted fromthe vial into syring
towhilds. tha*pmxpnaicmg@fﬂwnmtm@ devipes11G Hlais parsesths plw@ger 104 in the

syrglggmlﬁil %@nglgg frf itwhlf) s@ cf O%{tIOéletl %nﬁdgtth%rggo%gh?lné’n%m\fﬁgsynnge

llépﬁtJ ﬂ@ldﬁ@é@g&ﬂmﬂe&}d ckitiast flEitghoms tHeheialBOot infcOtha sjlmnga 114 via a
the needle 118 and opens the port_ 101¢ géxlm ch the 33 h
rednetml ef IESSUTS ifeSiSoBEMETHE 4y o g FETiasadiDg Slpent 133 has

reat}gag gsq de%lo ]o§ t1%Hd1 e{ gg‘% m%%r A1 ERFoRL Glot 1 96 tHé @y‘i‘mge 114

e vial 300 is inserted
hastlk&n ﬂ@zﬁléli&mlﬂi ﬁﬁﬁeﬁomhhe oiad S00e ThHeeri®ni003@ih muvd bexemarkd from

nto the vial 300 so that _its e ol resi.des i
thefiniston gatiss &0 B RN e 0308 tet ShEFfpn' fidd 110 is
reahfjfgllc héeo lydgl\éblﬁ thd YistNosdoN B ARIIROINDIDRRE pRinkh 8sue and

Its 1ongi axis extends vertically wth the vial

act3@fing teacedton@dd4.est the ground. Gavity acts on the
fluid in the vial 300 to keep it in the bottomof the

Figholy B s A R A G g5 425 gl A stees

by WIEcIPH Q8 [04dbdRithIREd tﬁ@\ﬁﬁ&dﬁalme iopxo irgéctond ’Eife ﬁhmture of the

i njection device 110. This causes the plunger q&’n n di
1n3¢dmen§1,¢mcng}é01>f4h1§ altgmptive epbpdinent iy hedamessdpr fsembodiment

deplc \A@rnqsﬁtglg € RLE9 "Bcefi orCine! Bfrebdcbd Wplained below. As in the
embodiment of Figs. 3a to 3d, the vial 400 is of standard size and comprises a closure
clement 405 which seals the vial 400. The closure element 405 may be in the form of a
flexible membrane which can be pierced by the needle 118. In this alternative
embodiment, the cap 401 of the delivery sub-assembly 210, comprises a cover element
401b and flange 401d at its distal end. The cap 401 is also connected to nose portion
402 of the delivery sub-assembly 210 which is slidable and rotatable into and out of the
housing 112 between an unloaded and loaded position. In its extended loaded position,
the nose portion 402 can be rotated to lock its position relative to the housing 112. Asin
the embodiment described in Figs. 1 and 2, the nose portion 402 supports the syringe
114 which moves with the syringe portion relative to the drive coupling 134, which in
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114 into its | oaded position and extract fluid from

the vial 300 into the syringe 114 via a reduction of
WQe@sssase4 i n the syringe 114. Wien the syri ngePCDaHR009/001451

el enent 133 has reached its | oaded position, i.e. at

t he nost proximal end of the slot 190, the syringe 114

has been | oaded with fluid fromthe vial 300. The via

thig ogtesrativa osnnslimento ve dixed dm thisedrivy lemesh 1dvi be thig @lternative
PRy bR bl S3fled Wity UBnt TR S 261 RLERK IBY o sized
an@ Idird emsgoried Y0 sécee)seethaéaﬁl A80 ahd sspm)rta:m evhalst flwidtis axjrdcheel from the
ctuataor 214, Figs. 4a_to, 4d a |ternative
Vl%ﬁ%‘@&ﬁ’ﬁ%%ﬁ“d‘f T}F?é’rp?ﬁs%&rld&ﬁl&j%%ﬁléés ?Oigwénd the steps
by which it is loaded wth fluid froma vial 400 prior

Ast Qlow ﬁ%gomb RO 8103t Wi 40fi b i ferh Rie@HdR Tl 471 whllst the
0 of thi's alternative enbodinent is the sane as fo

cap M@lefmmsnemla@egm titeelbbusingrl i Thimepnmvee tsepeotfidria from the
r enc ned W, h di ment
el s bhE bR IRe BPH R T it St nédid T1g M BfRR T 70

and conprises a closure elenent 405 whi ch seal s the

Thei vkl 400 is fkerted aaortee pbrMDIC HASfiivYi.dahe Rnd hﬂné}o irtludes the
of a flexible nmenbrane which can be pierced_ by
closursyplemenig 401y Asthe wpk 400 &% inpertedibe npedie 118 rpéerE%spthe closure

elét@ehnt Ho1t fif gﬁ%ﬁdé 1{§1¥ ﬁlgab %1 ?%@Ubéog 11‘%11%5 &ﬁ”ﬁ ihS ﬁ%}(ﬁg r%la .the fluid

cover el enent ange 4 Its |sta
coﬂ'ﬂameda\mtld;ﬁilthleswa]l 500 cdhafectbéy] the ingestopaleviconl 140shoutd now be

the deliv e 210 which LS sl i e
poriBont P difonits IO GRis: FRCHRCrAEE: iR rcLAl RO located
nedfasoRE@ebi3Ad GRFGAPORIthe ARid #thi tdal BODAULED 1t GRMRMbottom of
position, the nose portion 402 can be rotated to | ock

the vigl, p@ﬁlattﬂ@rﬂlrlélcatb*i/@(ﬂa@teﬂhe housing 112. As in the
enbodi ment described in Figs. 1 and 2, the nose

R L v

22034, fovhéxapie)tphilmgadn ety e0tdive dauserthe capS4di]l mﬁﬁmbs& portion
t he ive el enment 132, is alternt|ve emho
4%@@&%% He spings dd 4 Esaaxtﬁ@& araxdrmm the dial ezaélcgj the Srive sub-

1 e
o5y 20y 9 Susieed ol RT3 f GGG, n oo
symm Vidato movefremr itngrdodded . posttiengpwerls shé proxdmlrtg)en lehd 114a of

e DS i B gt 3B, PR B S0 0 o o
syringe 114 via a reduction of pressure in the syringe 114. When the delivery sub-
assembly 210 is fully extended from the drive sub-assembly 220, the cap 401 and nose
portion 402 can be rotated to lock and prevent further longitudinal movement of the
delivery sub-assembly 210 relative to the drive sub-assembly 220. The syringe 114 has
now been loaded with fluid from the vial 400. The vial 400 can now be removed from
the injection device 110 by removing the cap 101, for example by further rotation, so
that the injection device 110 is ready for use, by placing the distal end of the sliding 119

sleeve against tissue and activating the actuator 214.
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cap 401 remains in place on the housing 112. This
renoves the boot 10la fromthe needle 118 and opens
w0 b@opsass4 401c, in which the needle 118 is expPGEGB200BO01451
vial 400 is inserted into the port 401c end first,
i.e. the end which includes the closure el enment 401.
As the vial 400 is inserted, the needle 118 pierces

Ity off eguiseebeadentoodothataihg gtedhdBVenHes hapdogn desgbpd above
¢ . . . . . -

py et 4P oAb B3 g RLAGR; AR i Mo BB scope of

thd ifvestdasl d now be positioned so that its .
| ongi tudi nal axis extends vertically with the vial 300
| ocated nearest the ground. Gavity acts on the fluid
in the vial 400 to keep it in the bottomof the vial,
so that the fluid can be extracted. The user can now
slide the delivery sub-assenbly 210 relative to the
drive sub-assenbly 220 by, for exanple, pulling on the
flange 401d to cause the cap 401 and nose portion 402,
i ncluding the syringe 114, to extend away fromthe
di stal end of the drive subassenbly 220. This causes
the plunger 104, held by the drive coupling 134, in
the syringe 114 to nove fromits unl oaded position
towards the proxi mal open end 114a of the syringe 114
into its | oaded position and extract fluid fromthe
vial 400 into the syringe 114 via a reduction of
pressure in the syringe 114. \Wen the delivery
subassenbly 210 is fully extended fromthe drive
sub-assenbly 220, the cap 401 and nose portion 402 can
be rotated to | ock and prevent further |ongitudina
novenent of the delivery sub-assenbly 210 relative to
the drive sub-assenbly 220. The syringe 114 has now
been | ocaded with fluid fromthe vial 400. The vial 400
can now be renoved fromthe injection device 110 by
renovi ng the cap 101, for exanple by further rotation,
so that the injection device 110 is ready for use, by
pl acing the distal end of the sliding 119 sl eeve
agai nst tissue and activating the actuator 214.1t w |
of course be understood that the present invention has
been descri bed above purely by way of exanple and
nodi fications of detail can be nade within the scope
of the invention.d ains
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1. An injection device conprising: a housing adapted

to receive a fluid container having a di scharge nozzle
w@eaoasdispensi ng pi ston noveabl e in the fl ui dPCT/GB2009/001451

contai ner to expel the contents of the fluid container

out of the discharge nozzle; a drive adapted on

activation to act on the fluid container to advance it
Claimg ) 5 retracted position in which the discharge

nozzle is contained within the housing to an extended

position in which the discharge nozzle extends from
1. t heAndnisitivg demivesempEAnghe di spensi ng piston to expe

t he nt he f.1 Ui : j

ai <2 AP hre I el 0 B HaVing dlePivme noale and o
dispetisipiesistbn meeableeimthel fibidcanitaner ogefpelithe anvteatsnofetie fluid

It to the discharge nozzle; and neans to nove the

Con&igﬁ%P%@eﬁiSS Y8°PeFative to the fluid container from
a T} 4Rle B@ﬁti& 8? abfvatiah G dch8n $he PEIISETHiRESH HAvhice it from a
| ocated in“the flurd container adjacent the discharge
retmactzd Ipesition an shidn thepdisihipi gernazalontsi ohtained witbipeths ihgysing to an

i st.on .has. been a away fromth | schar,ge nozzl
extBieh I AR oy R e R B p ol i e B Rt R0 et on the
disFRARIPAEEn to%expditBie kOhtBAE bOthetBMd e6nt@ineLoiioNtHte discharge nozzle;
conprising a drive sub-assenbly including the drive
andcldirastasised by pi ston and a di spensi ng sub-assenbly
i ncl udi ng, t he, connect or. an ui > i nNer LN:
t he? d:f)%%ﬁogi andg@%ﬂs%o}he%ew% :9 VfiAl oﬂ’aa‘hﬁgé ta%lg& uar‘ﬁd%g&t it to the

I'S connecte

- disvhesendrzlehgnddr i ve sub-assenbly and di spensing

sub-assenbly are adapted to slide rel ﬂtive to ea

h
ot heansyiRapeYntherlisnensipg pasion sdatiraoioytha Al F%‘Eélﬁ‘gﬁ frgm a first
posﬁﬂﬁ AS SRR Me Qﬁ%eﬁﬁiﬁgﬁﬁﬁ% S¢S atddal, RSl N@YitALeg adjacent the
pu ot her,

ed apart fromea the di spensing piston
distipygs néaziemo & Seddndspospsi i whichrthe diSp_snsi@ prtbmpbas bé¢enndrawn
awéyh ﬁqrogtp(het Eh%gl‘grger rnlog e:,f lh%lre yf &%wﬁgh %uyd %rlorrll r{lftxeov}a Snto the fluid

container.

2. The injection device of claim 1, comprising a drive sub-assembly including the
drive and dispensing piston and a dispensing sub-assembly including the connector and
fluid container,

wherein the dispensing piston is connected to the drive,

wherein the drive sub-assembly and dispensing sub-assembly are adapted to slide
relative to each other, ‘

wherein the drive sub-assembly and dispensing sub-assembly are arranged such
that when they are pulled apart from each other, the dispensing piston moves from its
first position into its second position thereby transferring fluid from the vial into the fluid

container.

3. The injection device of claim 2, wherein the dispensing sub-assembly is adapted

to slide, in part, inside the drive sub-assembly.

-12 -



10

15

20

25

30

container. 3. The injection device of claim2, wherein

t he di spensing sub-assenbly is adapted to slide, in
wW@200w/1535mei de the drive sub-assenbly. 4. The i nPEDGBRIV9/001451

device of claim2 or claim3, wherein the dispensing

sub-assenbly and drive sub-assenbly are adapted to

rotate relative to each other from an unl ocked

position in which the dispensing sub-assenbly can

slid -k ; inV : C
Hoos {ToRUFHON Aok e b EleGh 2F GHRES HRLE (O aRpbATE pssembly
argl dutee pdi-assemblyt ave tadeptdd Sp aomtentplgive-tasselliyer Hom Baeunlocked

i njection.device.of claim]1, rein the vin ans.
oSS ok G Yo GisPonSih MRr s PRG S SURgeIHve To' e Grive sub-
as8@AblYb 4abdkel phkitibn R LALIRE AR AR IHY s%B-oa@senlﬁﬂ [hhot slide relative
i njection device of claim§, erein the sl der
todbergispesingsubgsremidy.uat abl e novenent el ement which

protrudes fromthe housing. 7. The injection device of

claim5 or claim6, wherein the slider is in magnetic
5.comiifd fgéction delich ofieaifi 5,PRRGEMOhBIS6ANs ntband REmprises a slider

i njection device of claim5 or claim®6, wherein tﬁe
loggtediay the Sopsingpigroammyuniesiinacyidytheslispgesiag pistomsi ng

piston. 9. The injection device of any one of the

precedi ng clains, wherein the receiving neans is a
6.r envliabingectiap devicatof dlames, wheeidi the BHdgecongiidee aQdet-H@uatable

i njection devjce, wherein the cap has an open end
n%ﬂ#ﬁﬁ?tF nﬁﬂ%ﬁ#@gPFU“FGE@PthFWQHWP&I, wherein the

renovabl e cap is adapted such that renoval of the cap

fromthe housing detaches the vial fromthe di scharge
7.noz zTke. inj@tiof Wevicaj afcdlaion Sdevéleim 6f whieadimt®e slidezrigiin magnetic

he r.enovahbl.e,c conprises a renovabl e cover el enent
CO%%WW%“%&H%%&W%@@PWW he renmovabl e cover el enent

is adapted to be renoved prior to insertion of a via

into the open end. 11. The injection device of claim
8.10, Thseldsction Hievicenel sloim T ovedlaigl énovherdinlths didghiseintegrally

' ' t he di scharge nozzl e when the
CO?@%%%g%ﬁ%é%%@%gﬂgﬁéﬁé%t isin place on the renovabl e
cap and which renoved fromthe discharge nozzle when

t he T . :
9. The injection device of any one of the preceding claims, wherein the receiving

means is a removable cap located over the discharge nozzle on the injection device,
wherein the cap has an open end which is adapted to receive the vial, wherein the
removable cap is adapted such that removal of the cap from the housing detaches the vial

from the discharge nozzle.
10.  The injection device of claim 9, wherein the removable cap comprises a
removable cover element over the open end, wherein the removable cover element is

adapted to be removed prior to insertion of a vial into the open end.

11.  The injection device of claim 10, wherein the removable cover element holds a

shield which is located over the discharge nozzle when the removable cover element is
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renovabl e cover elenment is renoved fromthe renovabl e

cap. 12. The device of claimany one of the preceding
W@ b@oms3s4sherein, on insertion of the vial intRCT/E82009/001451

connector, the discharge nozzle pierces a closure

el ement of the vial to forma fluid pathway between
.ot V] n fluid container. 13. The_injection
in lgterds e 0ot e Cogt o, BNy Bl it R e leridhen the
refouatile cover @l dngint isSreosyd frﬂ@&h@f@ndx}ﬁﬁle‘iﬂ'a??har ge nozzle

Is a needle. 14. The injection device of any one of

the preceding clains, conprising a release nmechani sm
12adapiRdiRiL jyat.d .the drive to act. on.

e LA AR o b S B3R o ¥, B8 inhion of the
vidxintertble dompesiot,i thedavithred aetzld piticds ¥ bRstle @l dh&s REFESyial to form

azzle. 15. The jnjectio evi ce of any one of the
atg‘f‘éé’gﬁwﬁé%ﬂvé‘feﬁﬁ?e Jl’:“@ﬁiﬂ‘% tgf’ g‘ﬁldacqnéﬁl?e&ct i on nechani sm
adapted to nove the fluid container fromits extended

position to its retracted position after the contents
13of tThe injastian cdswicai eie e ase befetheeprpedding claims, wherein the fluid

container is a syringe and the discharge nozzle is a needle.

14. The injection device of any one of the preceding claims, comprising a release
mechanism adapted on activation to release the drive to act on the dispensing piston to

move the syringe to its extended position and eject fluid via the discharge nozzle.
15.  The injection device of any one of the preceding claims, comprising a retraction

mechanism adapted to move the fluid container from its extended position to its retracted

position after the contents of the fluid container has been expelled.
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