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Field of the Invention The present invention relates to an injection
devi ce for“;ésﬁosmagg_‘a vial. Background of the Invention IG32009/001451
Subcut aneous drugs can be supplied to patients in a via ]IJ

i njection. The current nmethod is for the patient to drawthe drug
fromthe vial into a syrl nge and perform a manual Nection. The

mar ket is moving t owaddT@ 8&W|§|'|t5”-d-dNﬁ/Nlﬁﬁ Borre i nj ecti on.
Aut o-i nj ectors which are manuf actured and assenbl ed including a
pre-filled syringe of drug are known, for exanple frominternational
pat ent application publication 10 no. 2006/ 106295, which is

I ncor por at Edldefithe inveptioef er ence. There is currently no easy way for
a patient to transfer a subcutaneous drug froma vial into an -

aut o-i nj ec | V& ention ains to
solve the a %Qreg%ﬂm%%heo r?)l%o EEI Hll&{ad%&% ?‘r‘gﬁgg‘@ E{‘H "t he
invention, there is provided an |nJect|on devi ce conpr|5|ng: 15 a
housi ng adapted to receive a fluid container having a discharge

nozzl e andgaadi-seisi thd ¥eatigh noveable in the fluid container to
expel the urd container out of the discharge
nozzl e; a chive adapted on activation to act on the fluid

cont ai nér SWcadvene drygs cpn besppied foupatisats Jo aivial &t homsipicetion: fjge current
di schar ge Qohby & ot tﬁag&t?ehgﬁﬂdw o el BoAOMSIVIA 40 Ao XA B0dSHh o

position in h'The & sc e nozzl e extends fromthe housing and
act on themdm@pemsﬁmgl piket mrkpblsemngt toavasdn peatinjegprst 9e crfyyjodt home

ot ai ner OUtctm of %'uefo-gﬁjs (fg}@ Gl B4 %Aa%ufa(c\%daﬁltdez{sée%(iecp%dudmg a pre-filled
syringe of drug are known, for example from international patent application publication
10 no. 2006/106295, which is incorporated herein by reference. There is currently no easy

way for a patient to transfer a subcutaneous drug from 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 an injection device comprising:
15 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
 retracied position in which the ‘discharge nozzle is containéd within the housing to an
20 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 b'y: '
a connector adapted to receive a vial containing fluid and connect it to the
discharge nozzle; and
25 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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a connector adapted to receive a vial containing fluid and connect it
to the discharge nozzle; -and 25means to nove the dispensing piston
relative to the fluid container froma first position in which the

di spensi ngW@ 2809133344 | ocated in the fluid container adjHcéB20pW1451
di scharge nozzle to a second position in which the dispensing piston
has been drawn away from the discharge nozzle, thereby drawing fluid
fromthe v t f f

move t he diSpEr a4 et QREUNEL wiith P aBpaling ARef hal AR
the syri ngamm friohe thenfliedttar gennotete, deerehy @rewitig fleid fromnthe Walantathe Tiidl
whi ch great facilitates home use of the injection device for drugs
that are cﬁﬁﬁﬁ fled in vials. I n one enbodi nent of the present

i nvention, the injection device conprises a drive sub-10 assenbly

i ncluding the drive and di spensi ng pi.ston_and_ a dispensi , )
sub- ass eﬁb Do prvisiRn AhmepRs Wﬁié?:ﬁ'l‘? disHHSE @FSGODCEFM@F 8 rtﬁeg%’élr R

di spensi ng &hfe{s% éy%ngémﬂﬁs 586bt08 dENiSe BrieVled from a sih@i@vial tvﬁﬁ:h%&d:aﬂ?
sub- asseany and di'spéensi ng sSub-assenbly are adapted to slide

rel ative t&cluaes wmasise of higaieetion dewise &iridyessdhas apcoatiied Hawal

di spensing sub-assenbly are arranged such that when they are pulled
apart fromeach other, the dispensing piston noves fromits first
position i htaone dsbognent ot mmseomvﬁmpemle uu@ﬁ@ﬂ@iﬁvmﬁgomwmﬁeél afdrigerstthe

20 RSl o PG 8% FRSE8 e 48 £ RERST 0 ety

subassenbl mchﬂﬁfgftﬁéahh}ictoifhﬂﬂihﬁmag sub- assenbl y and drive s
sub-assenbly are ada%& to rotate rel atlvg ttg ggch ot her from an )
unl ocked posi t i BRIFH {hHEPFIFIE PHTYE AXIREE DS 8%ro1 y

wherein the drive sub-assembly and dispensing sub-assembly are adapted to slide

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

container.

20 Preferably, the dispensing sub-assembly is adapted to slide, in part, inside the drive sub-

asseinbly.

Preferably, the dispensing sub-assembly and drive sub-assembly are adapted to rotate (_)
relative to each other ﬁ'ém an unlocked position in which the dispensing sub-assembly
25 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.

30 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



25 can slide relative to the drive sub-assenbly to a | ocked position
. n which the dispensing sub-assenbly cannot slide relative to the

di spensi ng sub-assenbly. In order to facilitate this, |ocking
prot r usi onWORRYP/138&54Hr ovi ded on one of the dispensing subc'%fﬁiﬁ@ﬁﬁ?ﬂ}-‘%r
drive sub-assenbly and correspondi ng grooves are provided on the
other. 30 In an alternative enbodi nent of the invention, the noving

neans conpisiige snay 1 ih d@denbOE adr@ehniBatiol SvithOHS didPersthgGREMIY nhﬁ%ht?%hy“tﬁeh
t he di spensjing pistan. e slider may conprise a user-actuatable

movenent elSifRsFEYsieRLsHy consetsd fe opdiprisigwistely. The WO

2009/ 153544PCT/ GB2009/ 001451 slider may be in nmagnetic conmunication
with the di spensing piston. Alternatively, the slider nmay be

i nt egr al | y Themepstingimeanstthey bé 8 pensevahly qap decated dﬁhetheehmhwga@onﬂans the

may be r I ocat d over t he dis e n on the 5

oY ot o GIRNER RyBERASGR B o oh Vet SRENRI s ARfel o T iR it
recei ve t hevheiesl thewamioeible Tch}e ig ﬁﬁpteah’uﬁl &ﬁprd:ﬁm&daﬁt}&d?a@lﬁchn Eﬁéihousmg
renopval of .th fr hous det ches the vi romt he

di schar ge ﬂf“)t?‘% g%ﬁ%ﬁ’éﬁ%%vtgm %‘é‘% G Snay gﬁfﬂ" Br¥ BpEge 2
el enent  ovesmdvaBleQROE EBHentiRF %dﬂoﬁeheena ewﬁyxeﬁi ﬁlecr@ﬁi@{?ab?é é‘d%%leh&nt i

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

Pref er abl yadapig e maved pdot iy Bwertipe g Atvialdntestha opem @n@ \mﬁf@hbws the
| ocat ed
ocat ed;®Vindvisie @b@&giﬁn%%é g%ag l!;] ghﬁ%ﬁﬂﬁé}{)&@ 1S GIRVREAL fie ﬁg%%%&ﬂfzgﬁn&h

|n pl ace on the renov €COMes renove
zg har ge thezemevatie sovireclemengviabiheploevar thel emevbble sap end viehich bhesntdse

vabl e PC%R) &' ?[‘ g]thé %S%flﬂl‘g? OZZ;G wfgqn tﬁ%}'ﬁmog]a fﬁtgb?e}' i ??’II;' ?SF rgrﬁlﬁlvg:{qgom

dlscharge nozzle prerces

fluid pat htheyerthetabkeanapt he vial and the fluid container. Preferably,
the fluid container is a syringe and the discharge nozzle is a
needl e. 20 Preferably, the injection device conprises a rel ease

mechani M edapiefoBf akd Wi tihQNHeOcInBe RS thd BRcKHrE S0l Pfdreed™ LthGure
di spensing piston to nove the syringe to its extended position and

ej ect f1 ui dement of fe viglde F?fml‘g’eﬂwéz)ﬂh@ray betpigerpthe viahpadithedivid esmtaings.

invention, there is provided a retracti on nechani sm adapted to 25
nove the f|UId container fromits extended position to its retracted
posi tion afekrably,éheflirid eontginet ismisgrifigesnd theatischiarge mordsisheeadexpel | ed.
Brief Description of Draw ngs

20 Preferably, the injection device comprises 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 gject fluid via the discharge nozzie.

In one embodiment of the invention, there is provided a refraction mechanism adapted to
25 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

30 the accompanying drawings, in which:-



One or nore enbodi nents of the present invention are described bel ow
with reference to 30 the acconpanying drawi ngs, in which:- WD
2009/ 153544PCT/ GB2009/ 001451 Fig. 1 shows a perspective view of
sub- assenbiicemowisstde i nj ecti on devi ce accordi ng to onePEXIGBUWIYENMIS10f
the present invention; Fig. 2 shows an expl oded vi ew of components of
the injection device according to enbodinent of Fig. 1; 5 Figs. 3ato

3d show side c¢cross-sectional vie f an J.nje¢tion.devicge.accor di

to Fig 1 Tind Boys s prmra e hag uier Sl ST ettt Shr EE %R
i nj ection daykepodefditittréRndinvalibey nati ve enbodi ment of the
invention. Detailed Description of the Drawings 10 Figs. 1 and 2 show
a delivery_device 110 according to.the present,invention,.having.a
delivery dgﬁ'@esm?%ﬁxé‘i WL WE‘W%F Ogrﬂie i‘ﬂ@‘%w&n(gelv ceaffcg?rgfngetr?d
110a. The dinsb@inearsfrddda of the housing 112 has an exit aperture
128, through which the end of a sleeve 119 can energe. The delivery
device 110_is assenbled fyomtwo subh-assenbli.es as shown in.Fig._.1.. A
15" et 1 vor Fiesulh RolaHaT i Bt SR e Ran B E D08 ocendibs FgE: 1
carrier 15Qugan interchangeabl e rel ease el enent 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 gap by a
screw and Figssta &Ahehew gile goggrspcional Hews oF ap 1iegng rACErEmEZ g an

housi ng 112;anshArdMBaBleaiBids iestigct uators 20 of the injection
device 110 as wll be discussed bel ow. Upon assenbly of the two
subassenbl i es 220, 210 to formthe injection device 110, the drive
assenbly 220 is able to actuate the syringe 114 held by the delivery

sub- assenbmtﬁlba.ne%ﬁpuiomtuam@m‘ngﬁhe two sub-assenblies can be
separated and the drive elenents and actuators of the drive assenbly

220 res or further use. .25 The.h in 12 .is, adapted to.recej. a
hypoder ﬁ# c%@ri égls%awoaf S (A ‘?Vfc(??ll;ﬁ ”t°§?§ , gitﬂi*%ﬁ'iegeél?émseﬁ}??nng@’%ggy
116 defi ni geliviry 8666MQIuEinAN02 Wethd fakinky ead 1 Wbemdraddistal endriypadiirendistal

needl e 118 and at the other. .in a flange 120.. The syringe.bod 16 i s
of end 110a of the housir111g112 hasanexa%t Egperture 128, oug¥ which the end otl a geeve

119 can emerge.

The delivery device 110 is assembled from two sub-assemblies as shown in Fig. 1. A
15 delivery sub-assembly 210 comprises nose portion 102, a syringe cartier 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
20 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.

25 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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WO 2009/ 153544PCT/ GB2009/ 001451 substantially constant di ameter al ong
.the length of the reservoir, and is of significantly smaller dianeter
close to the end of the syringe 114 which termnates in the
hypoder m cWOe6H/E8354A dri ve coupling 134 acts through t hBCHGRHPIIEHe
syringe 114 to discharge the contents of the syringe 114 through the
needl e 118. This drive coupling 134 constrains a 5 drug to be

adm ni stered, vi.a,a plunger 1.5 i iredefd :
syringe b5§§Fta5'ﬁlauydlc§%sl€apng?%%ge%ta#éltg% %bélg% {)fgtﬁ?(%éég}evgui %%doﬁt es@sﬁili?clannté}é
114. Wi | sinalibedisystengeseltb4hé ddudtthasyenge 14 whivh pordbnatescintheleypodermic

need not necessarily be so. . Transcut aneous or .hal | i.sti r

subcut aned6&1& v Ay §°‘Fﬂ&?ga}ﬁg8°t52ﬁ’i9§ébﬁwlﬁuﬁg h 5 ] eeT ?%‘ﬂ%dg;\g/l(}'hggé g’ﬁe
the preserbnichéep Eﬂeod?ri n%@l Psthtduloh Siid @dc€ld 1 1 8.NMEhis fivegaplidg 1 346 cdsusaga
in the syringe carrier

50 within the delivery sub: e 210. . The
syri ngeScarss erbeimoninistered i gavager sywitsn thﬁ%/%ﬁ‘ﬁﬂuﬁalﬂ%ﬂf% WEJ?PEY
118 of th J } » VWi i

0 Gnd ﬁéo%ﬁﬁé WABSt HRali&d i th%pgfg%ig% 136, wiiiBt tHeesyriagall 14

spring suppo I'he syringe carrier i ases the syringe 114
from an exlwstrlied ipodfiltyipoderinie Wk thiz pesdrecs dleeessaly det n d3ansPEmLRR O

aperture 128. j.n,t he, housi : it } i

he. noed aisH® 1L ARk MRRdarebin el ) A6 BE uist PRE L e dn debiop bt
carrier 150 @essfinsestian. sheath (not shown) into which the syringe 114
can be inserted froma distal end 170. The syringe 114 is provided
with a,foot 101l1a.o the n l. At ' b L
brzak, IB h&ssﬂ?@éq%?a:%? Wgﬁﬁigﬁigékg 11131 {shfrglg’ﬁﬁ%ygﬁgﬁ}%kﬁg |tgthf5 ghlgllg‘{%
wolll d contsab-Assemdibe Dk eFhepiyeinges cavfiers 150 Ingen progimad ¢ud € 51 Hisrogh which the
li kel ihood of themfromescaping fromihe inj ian device 110, Th
boot 1015 Hgrdle 468 OF {aeavHagnbimitts: Tren e 2y A el st supp s
prior to rgoowalmekyliie 8eedr 19016iaset ke bpaipe10Lafrom @I extaedd pabitien in
the syringe 118 has” been inserted into delivery suE- asse{ﬁglrty 21(%_, b%(
cap 101, witiehthesneedisoMaienis Sametnesnetys 178 dd thiyhausmeotle oy Ertagp
apert un : [ i [ 18dsiy1eover 25 el enent
101b V\/r%lgc#%ggoggﬁg@%g}t%éﬁg%l?%grdgggﬁ%glfmshg@tﬁﬁat tnlri?é boot 10la is

al so renoved, thereby exposing a port 10lc, whjch iﬁ]?n openi 4., .
formed i n e sypege eamderot>0qeapsiags ageatipet Hows) Hue T Hghe R T
assemmbl y 220uaL8P rbRCl HIEP ot AC THELRIngE 14 isAGviBed!ile 8 BB R1altREicthe

takes the Tormof a conpression drive Spring 130. Drive fromthe
drive 30 spedlad1d.30 tessyringnwrietto el of break, e sticabowbishantrowrds e HENERe
pi ston of 152%13%(& 'iggﬁné&af‘ woldld contain the broken pieces of syringe and reduce the

20 chlihood of them from escaping from the injection device 110.

( 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 info 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

25 element 101b which is removable from the cap 101 so that the boot 10la 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

30 spring 130 is transmitted via a multi-component drive to the piston of the syringe 114 to
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WO 2009/ 153544PCT/ GB2009/ 001451 advance the syringe 114 fromits
retracted position to its extended position and discharge its
contents through the needle 118. The drive acconplishes this task by
acting di reatdoy/sessehe drug and the syringe 114. Stati cedWGBL00D01451
bet ween the drive coupling 134 and the syringe body 116 initially
ensures that they advance together, until the return spring 126 5
bottons out.or the syri body 116 ets. s ot.her .obst.ructi on t
shown "t hatdPRssfa s 18 a5 e Tiop s AACea o oh Ed SRR
drive sprifgcdntéhtantoddRahs Meddnge 81 THe ANRS hedomplithet ke easbly ciipadirectly

conponents. A drive sleeve 131 takes drive fromﬁh drive Sﬁlggﬂf&g
and t r ansn?® &ejdrag andythesyyaece] ¥natstic fagtionfistwecn ihs fHive ¢qupHngil e

to the driye;coughy ngs hhnd QnalEaBsndPivhARaGsetln Surill iitGoRbeHmRAg 1132
i ncl udes ayjﬁlggr-ac* uat %&ﬁe}s?ri nge | oadi ng el e%rent 133 whi ch engages
with theé dbiétteenscoutpdn thg sydugs badsr Hidl mpetysamiedhar Mpsendivadngt swsey)

ext ends vi fi .arm 133a through the drive elenment 132. On
assenbly, %ﬁﬁgsnﬁ%%ﬁ%%ed position, a distal end 235 of the drive
coupling 134 sits against a plunger 104 within the 15 syri ng{g 114 at
its di stal Teemhubidpempmentdriyeboteen theahive sptite] Heand|tee syrimge Thecqtsistrof

arm 133a i g _connected at its proxi - Q. A : i
conpr 1 ses. BrGaREEdrasret s AP IRie 735 iy AR Rn T T prhlk 10
user - act uatrabhsitsit ©ta dible@ierdsad8 B2 Thizria sura dtanorhits drivelio twi driye wbeplilgdi34
190. A further, sl of, (I&Ot shown) on the proxi mal end of the housing
112 perHl t dredementiared,ng second arms 133a, 133b to extend out of the
housi ng 20 112 when the syringe |oading el ement 133 and pl unger 104 Q
is noved byhs itk BRmi¢aE 1 3T inshidad b ars@ratuatblo Byrihgds dogtingx elemkhty 1 330which
proxi mal position, adjacent the n.end, 1143 qf the syringe 114. |

t he |oadede&£&g?stwgh,th4 Vel { e %V%zeﬁmgﬁlaﬁﬁaﬁ?%maf Fed -
coupling 134 ¥ ifdst! AkCMAA0thaiuFh ths ddive BiARen®N 30N eOA rakseanby, Giffei udid&ied
and drive coupling 134. Thus, the drive coupling 134 can now npve

Wi th the dpasieonepeiseiend 335 obtha dvairquphing 1 abots T ohbIEEE 04 vBHn fhe
drive spyi nginl3Q1410 i@ LRl Nfab iR (RTORCERAL 1o Ghe hBRILd TVENThO Brst lBR
syringe | oading el enent 133 may be connected directly to the plunger
through a bifaeisiconndeeeds dtritst praximall @htandecond agni A38b vdugh rorgrrissa arkggr-

be in a proxi ngl L e € 4

The syri ng%‘gﬁ}]ag%é? ﬁgoﬁ%lgﬁgr%? &13% ?Ssaﬁﬂg’n&gé% %rgiﬂg‘%{%bgé]@ﬁl éb]?%%dé%?\ndgr
104 to war o of the baisirg) vipeki 1 P@nAafurthéreslaipoot shown) 64 the3@ronifnal bed of the
syringe 114 adj nt the.sytin coupl in 4.....The act Ol 42 | N
the formo O%Agﬁclég}éeﬂ”q? the Btvaf%gegﬁm alnﬁg I%iehé?%% poli’gm}d;%tog ﬂ%erlléldr%sjtnﬁe
exit apmrt urewhes thelfigingd IGRE, clartan 18P and pRagersEVie sndved dectidinigaustie
drive sleeve 131 fromthe housi_fr:]gullZ, al | owi ng.it é.o moye rel at've4
to the houditgablq profineier 13 HerpHmRlR arora 8ogfot, 8 Jéﬁﬂfﬁ%jf’?%?? Héa ()
operation thterbgrnggé’ 62 IS tHeNBMASyokRIhOWR- dritaQldn e 19 beEordekdobited to )
prevented from beinhg actuated by sliding sleeve 119 and sliding

I -
sl eeve | ocdivegcaipling dB4 vim letchingarmisel 33p) Hi4a0ms theedrivejelgnent 133 gnd drive
nost di st al | thon£x di . h | I, t2he
di st al endcoc')ﬁﬁﬁ té'b’iiis)'li ?%gfpes‘@%v‘%u lérfgp}%c_e ngg&aﬁngg%%tygeu%d%ﬂs elgb
into thes exiddriveatdeue £31 drheeldasedd thedeveespeing 1309k anellevntjve embediment of
t he actuat or ,214 .and, t he, act uat or, can act uat ed. Th ctuator is
hen depr cRe dtreatiam e Sgings Wdie s 85 4 siBis™d sRESHAP e Bhedr
130 noves {hRfugHrd Mte $h BRVErsilain 13Reardrthy drivt eeuding 334 miyeise inhe prbiir
el enent 132 and the drive el enment, 132 m)vgi the drive CQUplﬂe&gqnéfﬁ'is

The drive peifisn #gha guemendeklda of thespripegs did Jfe syrpgedosding ¢
rhe . . _ c "
ydrost at '&e%g%&ma%l%i@%ﬁﬁ[&& o4 {b_ewﬂﬁb‘g,p%d?mjﬁﬁ é{%@iﬁbﬂ'a%e'bg@h AOMas

t he syringe agai n he action of "the return spring 126. The
syr i nge3boelfthe syringe 114 adjacent the syringe coupling 134. :




15 114 noves the syringe carrier 150, which in turn noves the return
.Spring support 160 and conpresses the return spring 126. The
hypoderm ¢ needl e 118 energes fromthe exit aperture 128 of the

housi ng 11WO Z/E3@ént i nues until the return spring 126PGHEBYMYIWETL
or the syringe body 116 neets sone ot her obstruction (not shown) that
retards its notion. Because the static friction between the drive

coupling a SVYI ) . ?@ﬂg |
acting thrllggeg%c%&err@ﬁ Ué{{hgq\glg?gg%{ﬁhﬁ {é%gr ar g%ﬁh}%@%ﬂ?%?@n@r{ogﬁﬁ&ﬁ
resi st thethkuwkit agedtwe 1268r The thinpet, opled dppratdde setvesvie dgsouplg theadriveasleeve
this point_the drive coupling.134 begins to e W, hi Al
body 116 ahil EHE F P6UBRRR e iR Be R gl Byh i it R B0
bet ween t hpfideice@f eRdIRlive1grih34l 3anThe bgersijon sfthe devlye klfemas follows. The
hydrostati c and hydrodynam_c forces now acti t hy ou he. dru 0 be
25 i 4 SteevE At YRR roms BFRE arGEd b6 PP RO B IRE
126 in 'tsléﬂaﬂg%ﬁ £01 Sha3HiRn (BOs11dNE; SN UET [¥iif i ARt GsthlFositRmBkRBding
ext ended. Befofe the drive cou\g_Ll n&©134 reaches the end of its _travel
212

Wit hin t heowyof itheprsithapggture 11628, S distal igad @b theahidivgsleevn s plgred gganst
have fully_.disch L LeX | Pk fdctsSdn @Rd
drive coup?éljsﬁégr g‘%‘%‘g&iﬁé tfr?éég}g g%ﬁ%%ﬁé%ﬁ%é%&eg{ pgagg)s%aogg?reﬁent 30
155 connechawhtdr@ 1t had tesictlatoe nah s adibaéedsyri nge carrier 150. WO

2009/ 153544PCT/ (B20091001451 The i nterchangeabl e rel ease el enent 155

: ol Crieti : . £ Lexi '
1325 Toth Do AL BiehidEbieria g 8 oY e ot FeBeE ThBUD, it 150
132 to t hemdvésuBe daupklicag 1334 theGhbe sddevs 1 hhppeasthetdrve gldneat $32 amhthe

132 acts ng. | onger t he drive couplin |1 ow t driy

el ement 13 ‘feoel%ﬁ‘?}’éqg% %vﬁlé’etdﬁwf’ ﬁ%‘%bjlf‘ggéigﬁ%?o%ﬂfi icﬁ‘épq%ﬁlgg’ méved find, by
Consequent yivme bi@atfly fiéBoiC Mihydnktakid4oreay dcking Gfoilgh thedfg\ib bhadminkkered,
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travel within the syringe body 116 and can go no further. At _this
poi nt, t heanswwpressesche refan spring s, Thaheodemuapeasice] 18 enoeraesdeam thysait
gp?v;hgorjg%p%ﬁtar%xﬁ%to%g Hodsh i ¥HisBhbmRs 2@ BE tetminQphifk 326 bbthfns out
or the syringe body 116 meets some other obstruction (not shown) that retards ifs

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

20 116 and the hydrostatic forces acting through the drug to be administered are not
sufficient to resist the full drive force developed by the drive spring 130, af this point the

(’ drive coupling 134 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

25 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
30 155 connected to the distal end of the syringe carrier 150.



134 in its termnal position, allowing the drive elenment 132 to
continue its novenent. Flexible latch arns linking the drive sl eeve
131 with the drive el enent 132 reach another constriction within the
housi ng 11@0 2bbweisssamstri cti on noves the flexi bl e | at ch EIMEB®E/ T4
they no | onger couple the drive sleeve 131 to the drive el enent 132.
Once this 15 happens, the drive sleeve 131 acts no | onger on t he
drive elenent 132, allowing themto nove relative each ot At t
poi nt , theTlTeoméfé@aﬂw@ed@@ﬂsetﬁ}efﬂ% @Pll%ésﬁﬁkq%ﬁga qoRstrighan & “1 ger
being tr ok tg htanE NS gi%gﬁo& %éltham%y Q6 kohgbsRBleaRd dike: @éinédﬁesz
syrlngevm e return f fromthe return spring 126 which
acts on the tmdhm‘coupimgsl)?trh (ag@ th@&lapms,éb@ dnive elemeent 432 pets 1a pngeronthe
return spr ort; ;160 a i gr

Oonsequent ‘123%3 ri %’ge |v§1g et urne sf'?{zefor glgzo?gcfe%gg? tt(l) 51216 gﬂée
the inj 6ct¢o€a131u@gqm Cenwequapllgt the &Hiigs mxﬁmngomdcmmsomewmmﬂn@rthe

Pl ui 01 r orEnas RPSbIS B hr o scaesiioe ipEGhE b oh gR Elad

size and CQmRfsTBMmpRssl a8 IR Hoh&TERic edlevdhahs a@aldsdt he vial . The
cl osure el enent SOE may 25 be 1n the formof a flexible nmenbrane

whi ch can be pierced by the ne e 11 T rt. 10k in .th

is sized a’r‘aﬁercﬁ wpadhedee CPHPIFT&&“ es\}PgTaQ’%O ﬂ&’ﬁ@‘essdﬁﬁ%elf(’%?’m%%d
whi | st 1 uigd gé Iﬁfqifrﬁi%} eﬁt fﬂﬁQ'ﬁohﬂetﬂe at')ntérﬂi @fsijts ls?ﬁﬂgelIM aft eopiplecds s
for doing thi ol t he_cl osure

el enentl Oloéﬁphaséezégis)ﬂ?é(foﬁcﬁ Gﬁf@ﬁ@}’éhﬁ)dqm@%ﬁg Ilé‘? aﬁtﬁ@ 1eigin the firtye H%PHEg
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needl e 118 "and opens I'n which the needle 118 is
exposed.

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
15 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 spring 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
nearest to the needle 118 via the return spring support 160 and the syringe catrier 150.
20 Consequently, the syringe is returned to its retracted position and the injection cycle is

complete.

Figs. 3a to 3d show one embodiment of the injection device 110 and the steps bdy' which
it is loaded with fluid from a vial 300 prior to-injection. The vial 300 is of standard size
and comprises a closure elefnent 301 which seals the vial. The closure element 301 may
25 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

30 . needle 118 and opens the port 101c¢, in which the needle 118 is exposed.
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WO 2009/ 153544PCT/ GB2009/ 001451 The vial 300 is inserted into the
.port 101c end first, i.e. the end which includes the closure el enent
301. As the vial 300 is inserted, the needle pierces the closure

el ement 30WOX6P/B%Hénds into the vial 300 so that its ebfel/gB?04p/001451
resides in the fluid contained within the vial 300. Preferably, the
I njection device 110 should now be positioned so 5 that its

| ongi tudi nal axis _extends vertjcally wth.t Vi 300 l.ocat
near est t A&® il A08. 1s dpssited Wt%@lfl% Pgt ItOWE e lﬁ?%’ ?'ﬁ‘aglh e n@l“&f“%ﬁ%’ des I?éeep
it in the peilee i 868 X &levi8B0OHRnskita, iaticddle pierbs textibant emedhe

user can now operate the syringe |oading el enent 133 by sljdjng the
pr ot rusi 0R0L 284 extsndy o ﬂWeVlE‘f%gQ srafhab K8 B noHE TPSIfes AR thR ﬂl&“@i/?‘%gm&%.

Thi s caus%ﬂ,g,?lglgﬁli%i%r d}irgf[%ﬁaib&, &ﬁ@ilﬁ&lﬁéﬂﬁgﬂg@ﬂdﬁﬁum W el foRftiohédso

unl oaded posi owar e ‘proximal end of the syringe 114 into
its | oasledhapdtsildrigindiaaickxixeiends vetioilty Witk the vl 330dpcatwiongerrsbtbe geound.

Syri nge | ekoe B R PI30RM Reorli iy BUbRAR 0l Pl

syringe | t reached rt's position, i.e. at
t he nost praxiswe egigetef, the slot 190, the syringe 114 has been
| oaded with fluid fromthe vial 300. The vial 300 can now be renoved

from15 the injection device 110 b i :

| nj ect i on e vmE g 3gY bepedty VRS el BEYIAL L10P ik he pRu3h 111
the slidi @&N&a&hég)gﬁc\iﬁamaioﬁﬂfe itjiestaindening #gog il‘h'fstc'amng? tuqsﬁslmgeubﬂﬁbin the
214. Figs. 4a to show an_al terpative enbodi ment of the.inj.ectl.
devi celd16ydErge kiHdo 51056 é;foﬁyltwe?‘fpcatm?‘goﬁ‘ Rl PROXFRR; e&dfo?ltt)h% s&hgge al
400 prior 148 ieDiie Hddof posTit MilleH ke IRiDfroiRe 201 301 iert the Syitieei 106 vil0
of this alternative engogll ment is the sane as fqr the_ enbodi q%

depi ct ed iredustiops of peeseire in Becwppe? 414 YEhe e cPERES: a@‘?ﬁleg?rﬁeg]g & P8,
As in the garmgtfjftsr%gaedgéosﬁ'og,si:c. F‘?ﬂl& %ég%rgkﬁﬁl h@br theQlok $9®fthSdyaingéan th

size and ¢ nmprises a cilosure el ement whi ch seals the vial 400.
The cl osurhas bésripaded4@Bh fraid fiven ithe viab300r Fhoriah390 eag nove beaEsgvsA drom

whi ch ig : e? irﬁéc%%r(f %gvitc)g 1&6| %ynrgl%glu%gjtﬂtg 'ca;l Rot b %a‘;tlltﬁt?frﬁé&ibﬂ%evice 110 1s
ready for use, by placing the distal end of the sliding 119 sleeve against tissue and
activating the actuator 214.

Figs. 4a to 4d show an alternative embodiment of the injection device 110 and the steps
by which it is loaded with fluid from a vial 400 prior to injection. The structure of the
20 injection device 110 of this alternative embodiment is the same as for the embodiment
depicted in Figs 1 and 2, except for the differences explained 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
25 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
30 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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25 enbodi nent, the cap 401 of the delivery sub-assenbly 210,
conprises a cover elenent 401b and flange 401d at its distal end. The
cap 401 is also connected to nose portion 402 of the delivery

sub- assenbiwp 20i5ediech i s slidable and rotatable into ar@i/GRioowiI14she
housi ng 112 between an unl oaded and | oaded position. In its extended
| oaded position, the nose portion 402 can be rotated to lock its
position relatjve to the housing,.112. i.n 30, the odj nent .
descri bed S pltgative %iﬂ?P%“elithé‘* ﬁﬁ%‘ﬁ t(bﬁq e f&??“eghgggr ?]Iéln&%a]éw{i‘tﬁ'ﬁe

114 which pRYEEmMEhi fhetdB Iﬁﬂggiﬂﬂgé‘lda% | Rindn@! af %cv& AT e dig Y@L is sized
WO 2009/

coupling 134, ‘which in _ 153544PCT/ GB2009/ 001451 thi's

al t er nat i vendkedimsasipgadito rpesive thewial 404 4nd ypparbit sthilyietieid jgextrapigd fppg the
alternative; | t ' YL HRYS A ' el enent A port
201c i ¢ paeSHROSER 14 DA Roless RPAKENIOR LAY L STEL B A0 400

and support it whilst fluid is extracted fromthe vial into syri.n?e
114. TheS pAschesn fmFigddb.rthe tlekwe ielemest #@IN igwemowed Ak Hisvwapi 491 Fviglst ths,
t he cl osure_e t .401b ] e ; t ha.: ]an‘} t g@g]
401 reni ngapl %&gféélcaéndg 01# 1%1%%' .%nogfsé?’lﬁ)gs%}ég@_rﬁ§?egné@%§ t %0%68%%%1? 1ae
from t he needlel 1BLBd apehsahemst 401e, ipoviticldde egedlal Uhis ekpastde needl e 118
I s exposed. The vial 400 is inserted into the port 401c end first,

i.e. the e whi i.n¢l . clo t. 4 h?g Ni 4

is insert eﬁ,ge t' Wyﬁﬁgéﬁlug%’%%mtﬁ?g}%ecé%ﬁtﬂ Rgc g (g;ﬁgsr@’el' %%Ieerren 4’%‘53@1%%9&

ext ends i ntlesirbelemeat 4400 Agothehddl 400sis émddrtpd)i the neetie déd pianceds Hbe fologurs
he vial 400, Prefer t he, i nj.ect.i,on devic

o Pmenadn fad sends i, e vigl A0 Ko, i) i S EGOR IR i e e

vertical | ycoidiRed Wit 8o BR04000C Pir&fBrablgafias injédien Gleoiead.1 0 Qhawldt yovadies
on the fluid in the vial 400 to keep it in the bottaq f the_ vi

|, so
that the fDPeftipned sopibatils lopgitedinal axis extends vertically with the vial 300 ?ocatea
nearest the ground. Gravity acts on the fluid in the vial 400 to keep it in the bottom of

the vial, so that the fluid can be extracted.

15 The user can now slide the delivery sub-assembly 210 relative to the drive sub-assembly
220 by, for example, pulling on the flange 401d to cause the cap 401 and nose portion
402, inchiding the syringe 114, to extend away from the distal end of the drive sub-
assembly 220. This causes the plunger 104, held by the drive g:oupling 134, in the
syringe 114 to move from its unloaded position towards the proximal open end 114a of

20 the syringe 114 into its loaded position and extract fluid from the vial 400 into the

" 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

25 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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15 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 capgtohdas&aP 401 and nose portion 402, includi /&ﬁﬂ)oflﬂcﬁhﬁge
114, to exteng away fromthe distal 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 proxinal
open end 1Id&ilbfof 26ubd de aywiemped Iihd thatpoesettsinkedoadhgydsieh i describad above
extract fluid.fromthe vial 400 int he syringe 114 via g .reduction
of  pressur dud PREE T exisbly a0 aniireE Selary e mitedufin fiestops g
fully extemgsdvdntion t he drive sub-assenbly 220, the cap 401 and nose
portion 402 can be rotated to | ock and prevent further | ongitudi nal
novenent of the delivery sub-assenbly 210 relative to the drive
sub-assenbly 220. The syringe 114 has 25 now been | oaded with fluid
fromthe vial 400. The vial 400 can.now be renpved fromthe injection
device 110 by renoving the cap 101, for exanple by further rotation,
so that the injection device 110 is ready for use, by placing the
distal end of the sliding 119 sl eeve against tissue and activating
the actuator 214. It will of course be understood that the present

i nvention has been described above purely by way of exanple and

nodi fications of detail can be nade within the scope of the
invention. dains 1. An injection device conprising: a
housi ng adapted to receive a fluid container having a discharge
nozzl e and a 5 di spensing piston noveable in the fluid container to
exgel the contents of the fluid container out of the discharge

nozzl e; a drive adapted on activation to act on the fluid
container to advance it froma retracted position in which the

di scharge nozzle is contained within the housing to an extended
position in which the discharge nozzl e extends fromthe housing and
act on the 10 di spensing piston to expel the contents of the fluid
contai ner out of the discharge nozzle; characterised by: a
connector adapted to receive a vial containing fluid and connect it
to the discharge nozzle, wherein the receiving nmeans is a renovabl e
cap |l ocated over the discharge nozzle on the injection device,
wherein the cap has an open end which is 15 adapted to receive the
vial, wherein the renpvable cap is adapted such that renoval of the
cap fromthe housing detaches the vial fromthe discharge nozzle; and
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means to nove the dispensing piston relative to the fluid container
froma first position in which the dispensing piston is |located in
the fluid container adjacent the discharge nozzle to a second
position in which the di spensing piston has been drawn 20 away from
t he di scharge nozzle, thereby drawing fluid fromthe vial into the
fluid container. 2. The injection device of claim1, conprising a
drive sub-assenbly including the drive and di spensing piston and a
di spensi ng sub-assenbly including the connector and 25 fluid
cont ai ner, wherein the dispensing piston is connected to the drive,
wherei n t hecgiiye sub-assenbly and di spensi ng sub-assenbly are
adapted to sTide relative to each other, wherein the drive
sub-assenbl y and di spensi ng sub-assenbly are arranged such that when

they are pulled &pgﬁ&tigﬁwﬁggg Qdifer. the dispensing piston noves
fromits first position into |tg second position thereby transferring

fluid fromthe i bkdusingtadaptérbtof feedick € Enidatontiner Bavi®y a Thehargy merkeand a

devi ce ofc cl.ai m.: rei e di ' .sub- as. i.s adapted t.0
it de 17 pudieify ot BblkaiordhE RERELAG Y BRAHE Yol S d SFMC Rl
devi ce of ctemtameRogrof dealisth@ge ndreicei n t he di spensi ng sub-assenbly 10

and drive sub-assenbl re adapted to rotate.r.elative to .each.other
froman unl ocked %3’5 i%éfl%%(?fnﬁ & Vla{;;%n {OhaeCt Gl ilffe L&?ﬁ&ntgﬂ%’-tgsﬁ%ar%ﬂ} ’%Oa{’i‘ua

sl i de rel atiettaci¢dopdshiondn ivhéchsthbdsslenid Yokl ie chbhsikedwhhiaithé 8susing tohinch
t he di spensi ng ,spb-assenbly. canpot slide relatiye to the dispensi

sub- assebi SHeME BOSFRA i N Eb A GHReLe gt STt FD U eu e g eon (18
nmovi ng. ﬂﬂﬁ_ndis;ﬁﬁz_lmipﬁaﬁ toPexpéll thkdonteR B @t fluid Edheii R Ui ol thel discharge nozzle;
conmuni cati on MAL t he glspen3|ng pi ston.

characterised by:

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

15 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; 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
discharge nozzle to a second position in which the dispensing piston has been drawn

20 away from the discharge nozzle, thereby drawing fluid from the vial into 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
25 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,

12



6. The injection device of claim5, wherein the slider conprises a
user - act uat abl e novenent el enent which protrudes fromthe housing. 20
7. The injection device of claim5 or claim®6, wherein the slider is
in magnetic communi cation with the di spensing piston. 8. The
injection device of claimb5 or claim6, wherein the slider is
integrally 25 connected to the dispensing piston. 9.The injection
device of claiml1l, wherein the renovable cap conprises a renovabl e
cover element over the open end, wherein the renovabl e cover el enent
is adapted to be renoved prior to insertion of a vial into the open
end. 5 10. The i npéereinothe daw .wé aasembll}aam cﬁsphhﬂﬁgsub dsmmyem\aa’ahg%d%ﬁwr

el enent hol qQcat e i t he di.scharge noz

when the reglﬁ;a\;ggﬁglﬂgeg\%érﬂ@ul fmm 8 Bﬁ]ﬁ dhoHSHRARInG BIsOD AR ES é"&ﬁl #hd
whi ch r enovdiistippsiion ine 1u|ss®hapgaamamb1@ tefdrrinl SluldeRan elelvRul GRY B ﬂmd
el ement is rﬁqgvgd fromthe renovabl e cap. 10 11. The device of claim
any one of ‘he precedlng clainms, wherein, on insertion of the vial
into the 6onnector, the dlscharge nozzl e pierces a closure el enent of

the vial to fornzp flujd ath betmeen the vial and the fluid
cont ai ner . 1C Hyggtion, ‘? a%%’l e therljsperineotubiapremplyeis ediping

cl ai ms, whet@ilidetih@ar, Ilmﬁ@tﬂ&drﬁ@@ﬁmé@@;ﬁblys a syringe and the discharge
nozzle is a needle. 13. The injection device of any one of the

preceding clainms, conprising a release nmechani sm adapted on

activation 4o refiRARRchdARIeHcE ¥eclkith 2L 1AM 3, el bGP 5. 904
nove t he syrln e to I1ts extended bOSIt?OH an e%?i@?ﬁ@k BS§ba¥ﬁn&y
di schar g 1? gy, fréve sub-assembly are adapted to rotate relative to each other from an unlocked

posmon 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.

15 5. The injection device of claim 1, wherein the moving means comprises a. slider

located in the housing in communication with the dispensing piston.

6. The injection device of claim 5, wherein the slider comprises a user-actuatable
movement element which protrudes from the housing.

20
7. The injection device of claim 5 or claim 6, wherein the slider is in magnetic

comimunication with the dispensing piston.

8. The injection device of claim 5 or claim 6, wherein the slider is integrally

25 connccted to the dispensing piston.
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20 14. The injection device of any one of the preceding clains,
conprising a retraction nmechani sm adapted to nove the fluid container
fromits extended position to its retracted position after the
contents of the fluid container has been expell ed.

9. The injection device of claim 1, 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.

5 10.  The injection device of claim 9 wherein the removable cover element holds a
shield which is located over the discharge nozzle when the removable cover element is
in place on the removable cap and which removed from the discharge nozzle when the

removable cover element {s removed from the removable cap.

10 11.  The device of claim any one of the preceding claims, wherein, on insertion of the
vial into the connector, the discharge nozzle pierces a closure element of the vial to form

a fluid pathway between the vial and the fluid container.

12, The injection device of any one of the preceding claims, wherein the fluid

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

13.  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.

20
14.  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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