" WD 2009/ 153545PCT/ GB2009/ 001453 RE- USABLE AUTO- | NJECTOR W TH FI LLI NG
MEANS Field of the Invention 5 This invention relates to an injection
devi ce, fowexenphas a re-useable auto-injector into whpehgaridb/mgssray
be transferred froma vial prior to subcutaneous injection into a
patient. Background of the Invention 10 The use of automatic

i njection devices Kk <1l i yer a
nmedi canent to a pah%m?%ng&@mggdﬁQh@%%% ﬁﬂ)lﬁf‘?’ Iﬂgﬁ\l
syringes. In particular, auto-injectors have hel ped to relieve the
burden on hospital staff to deliver a drug to a pati-ent because
patients are able to use the devices on thenselves reliably and
saf el y andfield af ghe lyentiogyn home. Known auto-injectors are descri bed
in WD 95/35126 and EP-A-0 516 473. These and simlar auto-injectors
are typically provided prined (i.e. pre-sprung) and ready to be used
for inj éctihiginyergonirelates iy injdstigr dedes derexainplej g refiferhle gbto-injscton e t
a drug intgq. - i\ . ect d . caQns PSS
manuf act ub@?éﬁ]gf (ﬁ}g%gﬁaﬁg‘% (lt)II-a lf' "f%% (f)rr%g1 av\%agL yoﬁiqgaﬁ%ﬁé/{ﬁ%}%gf\lfi %Pé%?tlgn into 2
pre-fill ega#dsuti nge for use in the auto-injector, or a conplete
auto-injector unit which is pre-filled with a particular drug. This
requires a nore conplicated and expensi ve manufacturing process than

woul d be FHacRékahwosehd BeAfie for an auto-injector because
manufacturers nust also obtain and provide the drugs and nmintain the
facilitPes for stori ng and handling them Furthernore, the
manuf act urge yeLISE aRRRAY BicERRPIGs RESHIGHT) RAokh BE Futh e QRS o UM Yer 2
which is required. 30 Drugs for nedical use are often manufactured
and di st r mydicamentio atpatierihbas proyided many brkedits\eNer manva) symnggs.bin pariggwldred
in bulk c enj ' I rglf i n
Whi oh ¢ he%@t}éﬁﬂ e?t?%l?aréﬁgyeglé(ggélfégé Yne A dn héHHA & ddivel R d
patient because patients are able to use the devices on themselves reliably and safely and

15 in their own home.

Known auto-injectors are described in WO 95/35126 and EP-A-0 516 473. These and
similar auto-injectors are typically provided primed (i.e. pre-sprung) and ready to be
used for injecting a patient. For these reasons, it is difficult to insert a drug into the auto-
20 injector and, as a consequence, manufacturers of such auto-injectors have typically
provided a pre-filled syringe for use in the auto-injector, or a complete auto-injector unit

which is pre-filled with a particular drug,

This requires a more complicated and expensive manufacturing process than would be
25 otherwise réquired for an auto-injector because manufacturers must also obtain and
provide the drugs and maintain the facilitieé for storing and handling them.
Furthermore, the manufacturer must operate separate production lines for each drug

which is required.

30 Drugs for medical use are often manufactured and distributed in standard vials. In this
way, drugs may be supplied in bulk conveniently and relatively cheaply, regardless of

the way in which the drug is finally used.



A significant cost-saving could be made in providing an auto-injector
device which is capabl e of drawing a drug froma standard vi al rat her
than relying on a pre-filled syringe. Not only would such a _dev
benefit th A& Purers, who woul d no | onger have to 5‘1”89?%989/001453
bespoke drug-filled-devices but al so hospitals, which would enjoy a
simplified 5 inventory system and coul d nake use of the standard

vi al s ‘which are used on a regul ar basis, and patients, who could be
provi ded W tlgmﬁcan pcpktysavihg woeldhef madesiml frovidimgranstutainjentor devicaddiieli on,

the use of v t ossi bi lit eusi.n Lg

proporti oﬁaﬂf*’?a‘ﬁ- dng ﬁf“égf"&? a %1\}?35%.“ yg’eﬁgﬁ el gﬁto ggl njglgg $paingeo
provi ded iNet bﬁ@ xﬁ&ﬂ@&ﬁcﬁg&)&e}vf& be?libﬁt the nfangiﬁbmﬂﬁt)aﬂﬁ)e\mﬁilﬁ nogmigher Y2 tbhg
operating mechani sns and_al | ot her S e onponent s, and the n
sUbassenbPPViseapets dtefille] deicarbH SlipORENED PRI TR oHeY oppeltiEd
each | igeif g fleMistem Al tbakbmaks 1R Arthd ReddEd Vilstviacle 8%tused oh Beegular
second subasseribly is the provision of a chanber 15 which is

pre-fill ebasii, ehd patignisggwheocaid beprevided withe serply af rigls farslfadmiigatianng
a range of.syringes is an expensive and time-consum ng aspect of the
manuf acturi ng process of an auto-injector. The use of standard vials
woul d enabl edditivms thaosb of wiabeparmits echosShilitsaefireuting & graatey gprapogipn2y afhe

present inventiaon ai he af o

Accor di ngPYoBISCPT, eé’éct ofypbc@y?(c%l Bpr%ctt?r gltsgeﬂa}gﬁg%g?lntw &b?ﬁ@mﬁ%hes The
di sposgsl ¥itst hinibabdabho usinpgisest ke coprrdiag hevhangsmpr (andrmlll atherr desstable
ends, an inner surface and an exit aperture; ,a Sto novall

di sposed WWPHWFHE‘? Seeand subassermblyi |°ﬂ’bta‘&f‘1§1§df“5?“°§’lﬁ% pgents fiamust be
substant|agph%edgacg@ngq%a&ﬁce\%h&dt he i nner surface about its
perimeter; "and a port adapted to receive a container containing a

fluid. The stopper is fixed with respect to the housing and novenent

of the popt, & P%E&Omvtﬁ%esc & thb Q%c&fa' éubés@aﬁmw@ the pfoRisitinl ONa tcRarkibEe

stopper. Providing an injection device, such as an auto-injector,
havi ngla whiohtieprerfilted wikhi < Arug tade injectet. rdy ctplainedaabore mreviding grrange of

separate Cor}}g%s' {3&h e?;{)gn\éivgea%d Hind- &%§ﬁmﬁ1ﬁgs&%p§lf t &aBMﬁEthE process of an

auto-injector. The use of standard vials would enable this cost to be reduced.

Summary of the Invention

20

The present invention aims to solve the aforementioned problems. Accordingly, an

injection device comprises a housing; a chamber disposed within the housing, the
chamber having proximal and distal ends, an inner surface and an exit aperture; a stopper
movably disposed within the chamber, and having an outer surface substantially in
25 contact with the inner surface about its perimeter; and a port adapted to receive a
container containing a fluid. The stopper is fixed with respect to the housing and

movement of the port causes movement of the exit aperture in relation to the stopper.

Providing an injection device, such as an auto-injector, having a chamber into which a
30 fluid may be transferred from a separate container provides at least two benefits over the
prior art. Firstly, manufacturers of auto-injector devices need no longer manufacture a

range of pre-filled syringes to be inserted into a reusable sub-assembly. Rather, the

@

P
h—_—



"prior art. Firstly, manufacturers of auto-injector devices need no
| onger manufacture a range of pre-filled syringes to be inserted into

a reusabl egsuli.Assepbl y. Rather, the WO 2009/ 153545PCT$&§§%%})%/&Q;5%53
manuf act urer ‘nay provi de instead a single type of sub-asse y'rn

accordance with the present invention into which any variety of drug
may be transferred imediately prior to injection. The single type of

sub-assenbly may be manufactured in bulk, thereb educi ng the .
manuf act WipRfacssE may propidesingigirha single W&Ricswg'ﬁﬁ%‘b&' WACEHaE Yath the

wher eby the i nye I%&qnma?aﬁmﬁeéyrbfaﬁly'fﬁwsé RihsWirfed iRf%diaRepr to

cont ai ner* from a drug may be’transterred into the chanber. In
parti cul amjectien.i rRbensingla types ob subressamblyt may thenmanefagiprg oo budk, thereby

Furthernore, .t he inveati ws a greater proportion of the needle
assenbl y ¥ ﬂ%%gt?'&%ag Egbﬁgggégsté?knom auto-injector systens require

pre-fild ed syringes, the capability of transferring fluid into a
chanmber wit.hin the needl e device r m reater scope for :
reusabi | i I8jS 2 W%?ﬂ%u%gj%ﬁ SFﬁOélailF?gﬁ%tZWgFrﬁﬁ%%%’ﬁﬁ}%e #Y Degsed i
t ransf er r @djunstislevith ady Bypd Sfeconpace floai Wakh 4 d@gshappetamfidredintoatke t
aperture. CJonseguentJy, t he vol une iﬁ déére@sed as, the stopper is
moved t ovebrebet dn gagticulapthednyeatiopmay e psed sath standaidyidy o pner i s noved
away fromthe exit aperture. An increase in volunme causes an initial

decrease in pressure in the chanber which th_erebiy draws the fluid
into tife Divtetreore, te ifventignralloway reate AropatiioaPlt the mepdlg agssmbly to be
cont ai ner__j nt;0 ;”Eker : t
aperture rlcgsggdj\gﬂéeg%g @ﬁgﬂ%ﬁ%@gﬁ% %%tt I se 8%%%?1?%%&% heé@%’gtlﬁﬁﬁgﬁggﬁ%’ he
chanber i tensorrinpuixstl dnibi satHambet within thowestie deviesf permifs wreaten Geqpentent
bet ween t he gﬁ.nt ainer and the exit aperture fornms a fluid conduit for
transfer FEBE°Y#i d from the 25 container to the chanber. In
accordance with this enbodi nent, as the volune of the chanber is

i ncreased (for exanple, by npving.the exit. aperture. ay om t he

st oppdP) Fheyydume BEBI%@“E%H’E Wi 3’8“3;@1?? ﬁ&’rﬁls’ts 2%@%”?{{30&%‘8& %H ??ﬁ)?lﬁ?e In

sone enmboghhEnt I asd e eRltap@fire.i Coksegitngy, the vblide poddcrans as th

configured to tgiﬁeassta]?ﬁk%g 30 ortt suchet hgt t he Se;{xi t Vaperet ur,eri S ?Saseed
a‘?l %B‘Oéfﬁ‘g

away f rorstanper istropysdrtowardathe iexi§ aperBiee pRbingEsasad; a5rhersioPPes gray

(i.e wheggh tnd B8t Gtk PRA lhtr&sé  FAlLAS BRlsed BP inkiARRErEasBNE ptdiGure in
the chamber which thereby draws the fluid into the chamber.

20
The port may be configured to bring the container into fluid engagement with the exit
aperture when the exit aperture is adjacent the stopper. In this position, the volume of
the chamber is at or substantially at its lowest. Preferably, engagement between the
container and the exit aperture forms a fluid condﬁit for transferring fluid .from the

25 container to the chamber. In accordance with this embodiment, as the volume of the
chamber is increased (for example, by moving the exit aperture away from the stopper)

fluid from. the container is transferred into the chamber.

In some embodiments, a biasing element is coupled to the port and configured to bias the
30 port such that the exit aperture is biased away from the stopper. Starting from the
position mentioned above (i.e. wherein the exit aperture is adjacent the stopper and the

container is in fluid engagement with the exit aperture), the action of the biasing element



container is in fluid engagement with the exit aperture), the action
of the biasing elenment WO 20091153545PCT/ GB2009/ 001453 wi || cause
the fluid to be transferred into the chanber w thout the need for _
external i MOAPEREIBn. ptional Iy the biasing el ement i SCHCRYPYUES3
but other elements which performa simlar function are al so
envi saged. 5 I n other enbodinents, the injection device conprises a
di scharge nozzle in fluid communication with the exit aperture.
Typi cal I ywilt causaithe fluidstai heatsansteresd intocthii chamberawithapt dee aesfpior satepal 5
made from_rubber or~foil. f ugh:.ca j i
"nozzle rra{/nt%enc Off i%%t?"é%’ 13( ct)ﬁc{)lbg‘fréi?gp‘lil een(lg gsp%t %J?ﬁp ?%@O?Fﬂggmggﬁgﬁ? tgﬁ
for transpeforinngimilas findtionmre die aoisagidner to the chanber. 10 Bri ef
Description of the Drawi ngs The invention will now be described by
way of exanple with reference to the acconpanyi ng draw ngs, in which:
15 Fi gW ef ofter @mbodignerise\ihed finjactfoinr ddvicutommisestal iscfargn nbzgle da i fond
- devi ce; Figure 2 is a side vi eV\i,of. he first suF- gesgrantn ﬁr'thth
wher ei n t pRIOEERCHLE Wit therssiARSEITeo ODBIgH Y- contaiders, SwWizh & §Fa™®
cont ai ner | rﬁ‘é}& pPVidale tHn fribieh of Ubi,afs esxbingle. Flgutich dases; the
si de vi ewdéc};f?éetnﬁ)e [ ?gategasub- ggsenbl y in the fully retracted posi| Iifon;
Figure 5 discharssi vezzlei may o eandispiedsto Rignse 482 capity form (3, duid, penguit for
ext ended ktilong .Fi TS i i of the container being
renmoved f&%@@?ﬁﬁ;ﬁgﬂgﬁgggg%@ﬁrb@ﬁéﬁgﬁye 7 is a side view of the
first Hub-assenbly being engaged with a second subassenbly; and
Figure 8 | side view,ofy an.lfj ection device conprised of the first
and secon PSSR Lt LRARRP09/ 153545PCT/ GL32009/ 001453

'fhe‘ invention will now be described by way of example with reference to the
accompanying drawings, in which:
15

Figure [ is a side view of a first sub-assémbly of an injection device;
| Figure 2 is a side view of the first sub-assembly wherein the pap has been feinoved;
20 Figure 3 is a side view of a container being engaged with the first sub-assembly;
Figure4isa side view of the first sub-assembly in the fully retracted position;

Figure 5 is a side view of the first sub-assembly in the fully extended position;
25

Figure 6 is a side view of the container being removed from the first sub-assembly;

Figure 7 is a side view of the first sub-assembly being engaged with a second sub-
assembly; and _

30

Figure 8 is a side view of an injection device comprised of the first and second sub-

assemblies.

()



" Detailed Description of the Drawings Figures 1 to 4 illustrate a
first sub-assenbly 110 suitable for use in an auto-injector according
to the preﬁ%q% i ation. 5 The first sub-assenbly 110 gOfpEd ,
housi ng 11 angk§¥§ anber 112 di sposed within the housing. #ﬁ@ﬁaﬂiﬁ
housi ng 111 has proxinmal Illa and distal 11 | b ends. The chanber 112
has proxi mal and distal ends, corresponding to the proximal and
distal ends of the housing, and an inner surface. Adjacent the

proxi nal Betailedt Deserintinn obhe Dradings s 10 provi ded a st opper 113. The
stopper 113 is noveably disposed within the chanber 112 and has an
outer surface. The outer surface of the stopper 113 is substantially
i n cont ackigmes h tohkiliustrete = first ageassemblyel I0hawitlle for psamisoer aptpynjector
perimeter. At.the.distal .end..of the chanmber 112 there is provided an
exi t aper%"ﬁ?’gl“%?%hekﬁeﬁe%ﬁ‘B‘E%Fgltr‘f 15 needl e 115 is provided in fluid
connectsion with the exit aperture 114. The injection needle 115 is

Subcut ancr sohrerebu i Priprives SpEGigT) aifa chpbetias Bl il
b, gg ?3%‘?3“‘1&% Mihg Mbudaee, Prichak @Rkl 12 1o kil dista0l [Tbends. Thé chamber 112

L0 conprises a renovable cap, 116 i.nc uq; 3 sgeagqgll7
di sposed lsy@roximel ard distal fends, comssnopdingHoithe REPgmatk au g%éa FEEYH e hd
provi des 3, §UPSLANLA dlde¥ shitded Wlapbint S8 lpreME1 ERE of R EHanilRe tReE® €,

to prevent unWante urd ingress or egress. 25 Figure 2 illustrates
t he filOstprevitledam stoppsr \i 13 The glapeer 11isanerasbhyriisnosgs withiniibg chambgr 112
renoved fromthe fl 14 RGubdiBisAPinldbRtact he
sheat h 11?’?8[?333 %uetﬁlrsﬁﬁe{r%%e (ﬁ'lgérﬁg %C%rj?géh(ﬁ ggoﬁf%g? As Iéan beﬂis)leen in

t hi s fi guwieh the nef surfice sfithe abswbebli 12 dwmpits pegnederport 118 (or sl eeve).
In this configuration, the port 118 surrounds the needle to prevent
damage to the needl e or accidental contact between the needle and the
user. 30 AiBe fiefal endldT thé chi@beabl 26théme i groaided an exit speetuteolldi Bon ijbdtidut
is coupled to the chanber, 1 such that . ement of t t .118.

cau se§%a negdle ééﬁdﬁ arqygiqqoigeiitéﬂtco%qec{l%wn&%ge exit aperture q?4.polche injéction

2009/ 1535458CT] GEROQGHML 453 prdiab the SkR 9ch herxirid apelin e Lk

relative to the housing 111. 'In Figure 2, the port 118 and hence the
chanber Isubcutapeeuslyy Fheuiepdle dif dnalsg spivable ifegrpiercing a foil or rubber cap as
might be provided on a vial. ‘

20 The. first sub-assembly 110 comprises a removable cap 116 including a sheath 117
disposed over the needle 115. The sheath 117 protects the needle and provides a
substantially fluid tight seal over the tip of the needle, to prevent unwanted fluid ingress

Or egress.

25 Figure 2 illustrates the first sub-assembly of Figure 1 wherein the cap 116 has been
removed from the first sub-assembly 110. In removing the cap 116, the sheath 117 has
been removed from the needle 115. As can be seen in this figure, the first sub-assembly
comprises a port 118 (or sleeve). In this configuration, the port 118 surrounds the needle
to prevent damage to the needle or accidental contact between the needle and the user.

30
The port 118 is moveable in relation to the housing 111 but is coupled to the chamber

112 such that movement of the port 118 causes a corresponding movement of the



The sub-assenbly 110 conprises a biasing elenent 121 which acts on
the port 118 to 5 bias it away fromthe housing 111. In so doing, the

bi asi ng el enent 121 bi ases the exit aperture 114 of the ¢
which is mYPEAME3¥A relation to the housing 111, away #ngﬁ?nJ%ﬁgréoo}“]sg

stopper 113 which, at this point in the operation of the
aut o-i nj ector (i.e. prior to activation of the auto-injector;
specifically prior to advancenent of the needl e assenbly out of the

housi ng) Flanfher &2 and the exit arsture! kheelaiya &e thg hopsing hblwniniigyrs g ffig port
b ock: 136 ERhd e SAMRLA2! o fh 2HBRUdnd@botita & 2 2UPROTE

bl ock 126 -Fhe support I'S” attac to t ousing 111. The
st opper 113 abuts t he support bl ock 126 and remai nsO stationary with

respect t rod 124 vvh n .t he 18 I 2
are advan Eib %&?ﬁéop‘:’f’&?f‘ﬁgl ’ﬁlﬂnﬁe‘ 1151%11h g%&%n@‘?‘ﬁ@@@?l ¥
in det aslbia@htca\wa flohe theltRukag 105 Bosf doguy, e bissisd élel@ent ViRl bidses ﬂaupplbrt
rod 124 and sup ort bl ock 126 15 At its stal Qusi ng
T eonpbetrb 4 afithe et $hish s moveblsin igieade HeBeng T LAY
on the pOEﬁJ ]1}3]1 togﬁérquia%ﬂﬁ&\a&m Gt hltﬁé&pmﬁmftﬂéaﬁowtjmﬂ(ne ok t
118 and the 112 are'in a qg%taextended posi tion, ﬁ%éﬁ?dEt nts

122 prevetst agtivatiporaf the gauto-iniectss; specificellyi rior Hey ihyangemest
action of agsgﬁﬁ%@toqﬁ bf'ﬁwq{oﬁﬁﬁé)tls Fadd ilf1A8n 3@ holiding QQ rsﬁovsn i ﬁglll@(?ﬁ.r t

118 is adapte 0 receive a'contalner 119 containin
ex arrpl B0 athelstuppercdatis ecaiplqdrtodtaupportﬁn@ U24vi8 aguppost o Iﬂﬁalmeﬁmpoﬂtfﬁ‘ér

contai ners nma sed 1132

end. e 1 Tt te e Fppt R ot hi)%sroné"a%bh%?ﬁﬁ‘iﬁéﬁoﬁbﬁﬁﬁ1%%%%%%? O
inserted staﬁ@nahhmmmfspeciﬂc&hum;ipsﬁ rod E24pwlidn. thspmmlbawa:ﬁahecdtaarbdeulz are
position. The port 118 is si dto n

119 and hatg@ne 't“%‘ c Pigé d ﬂ%’ ﬁ%ﬁ%n@ﬁ Sﬁ% g F’ta%inyfo% The

addi ti Onal:halnﬂfeklsrlﬁnﬂ?ﬁaﬁw shde ogr tIUp St rodAcK and)suppan dldek i 26e

provided to give better securenent. The avail able volunme of the

chanbet5 112 into which a fluid may be transferred depends 30 on the
di stance Qﬁt%ﬁpdl b 1 Bl ﬂfé%au&ﬁélﬂﬂ%xﬁ%ﬁ1@é ﬁrs@ﬂ&éﬁtulma 1A4sectbrﬂl detent

Figures 1°to 3, the available volune of the chanber

subst ant i 423by pevidedoncthe aew J18, intsylaces with the tﬁﬁﬁtéie?ﬂhi@a ‘ﬁlﬁqnothe pertidpd
engagenenf, pf (L HE EQNG31NEH dAffly ckidfadapEReh. he dben€TPE breviitahe port

118 from being extended beyond this position by action of the biasing element 121.
20 , i
As shown in Figure 3, the port 118 is adapted to receive a container 119 containing a

fluid, for example a pharmaceutical product. Figure 3 depicts a vial, but other containers

TN
R

may be used. The container 119 includes a cap 120 at one end. As illustrated, the end of
the container having the cap 120 is inserted into the port 118 whilst the port is in an
25 cxtendea position. The port 118 is sized and shaped to accept the container 119 and hold
it within the port 118 without the need for any additional locking mechanism. Of course,

locking means may be provided o give better securement.

The available volume of the chamber 112 into which a fluid may be transferred depends
30 on the distance between the stopper 113 and the exit aperture 114. In Figures 1 to 3, the
available volume of the chamber 112 is substantially at its greatest. However, in this

state, prior to the engagement of the container 119, the chamber 112 is empty. The



" WO 2009/ 153545PCT/ GB2009/ 001453 pr ocess of transferri ng fluid from
the container 119 to the chanber 112 wll| be described with reference
to Figures Doz As a user inserts the container 11‘&19 i |
port 118, W?l)eﬁgbglr??%ff’ner is retained inside the 5 port by aGth%%Jé%
(not shown) provided around the inner surface of the port 118. The
fl ange occupies a recess in the container 119, thereby securing the
cont ai ner Wwh.ihi orts118. the c ainer 119 is_advanced .
furt her, t%‘g&g%{ﬂ;&%%@Bg%ﬂ%légoghﬁsﬁﬁ%ﬂmﬂfgqgrt‘éﬂﬁ’r‘ih% erild 2 vgilde descrked
proxi mal ewith efdencefto Fiparedhduwadsg 111. As the chanber 112 is noved
towards the proximal end 11la of the housing, the exit aperture 114
is nmoved toward the stopper 113. The avail abl e vol une of the chanber
112 decr easesuRe GREMM 8 cyntafneOIind REBYR 148hL Lot 1 Sl ¥e 10
when the port 118 and the chanber 112 gre it]n’ 15 anct ﬁﬁﬁgréﬁéﬁr ac “é“aﬁ“’
posi ti on. PRE b ¥ Hangelnalyshowm) prryvided) argundethe inper qurfrss iof itienport MES.  The
stopper 1¥gniSodcipRéhatelyinafh ' erture 114. 1 n thi
configurati o%, otqﬂgi%avg%l a%ﬂne vgﬁﬁ%%e%ﬂgt ﬁ%}eéﬁgg%ugpgﬁezc ngainer withir the
substanti #fty1&t its |owest. As the user engages the container 119
with the port 118, the injection needle 115 pierces 20 the cap 120
and provides a fluid conduit between the container 119 and the

chamber. 1A2.thebentdiheti Id 9de adisntedofgthers thatpoi Bl AT Bk BRAmbet 912 RASER®n
t hr oug{bt i %cti on nFEg%ﬁrl 15f%{1d the exit aperture 114 and ends

at the chgﬁ’f)aééy f Proximg enkousing; H I; sAs dhe shaveher 12 Hs maved

comt ai ner toldadds tRe ploREnAl $6d 11 B FASESous g, RS HOMARE(14% L A8iN0
el ret:nsnt 121 forces port 118 avva@l%/ fgom fhe%ousi{llgjl%%fvgyn%@ﬁe
1

he
accor di ngF9PPef bt 3 e Ihe pwilakicivolumey of thechamherslid\detreases atrordisgipper 113.
The container 119 remains secured within the port 118 and engaged
with the needle 115 which is noved along with the exit aperture 114.
Thus, t heFErgidrhewn dhe first subpassembly bl wiBd the porh &1 2arid the plemitber €124 in

nmoves pvay e val kabl e vol une of the chanher
112 i ncr e‘agjllg ?&}I’%%%ip%%:@g%sés ginﬁ%g% Urqrréﬁlc?faflu reetréﬁtﬁfgrﬁ%ﬁm%g'eémg’érsl 14 1s
reduct i onimmedidteliiadjacqnt desexitcapertaret IHd. (i €HS voEigitdtioa) ©O GQaiRBlNRAE he

vial and {i. GRAKEET 1258 Y8R Bntially at its lowest

As the user engages the container 119 with the port 118, the injection needle 115 pierces

20 the cap 120 and provides a fluid conduit between the container 119 and the chamber 112,
The fluid conduit begins at the container 119, passes through the injection needle 115
and the exit aperture 114 and ends at the chamber 112.

In Figure 4, the fluid is contained within the container 119. As the user releases the
23 container 119, the biasing element 121 forces the port 118 away from the housing 111
and, accordingly, forces the exit aperture 114 away from the stopper 113. The container
119 remains secured within the port 118 and engaged with the needle 115 which is

moved along with the exit aperture 114. Thus, the fluid conduit is preserved.

30  As the exit aperture 114 moves away from the stopper 113, the available volume of the
chamber 112 increases. The increase in volume of the chamber 112 causes a reduction

in chamber pressure and the pressure difference between the vial and the chamber causes



WD 2009/ 153545PCT/ GB2009/ 001453 fluid to be drawn fromthe container
119 along the fluid conduit into the chanber 112. The further the
exit aperture 114 noves away fromthe stopper 113, the mor e f

L1 luid is
drawn i nt oYK& Ber 112. 5 Figure 5 illustrates the’%&%-%@$§%%$9
110 after the biasing elenment 121 has forced the port 118 and the

chanmber 112 into the fully extended position. As before, the detents
122a,b on the housing 111 and the ?ort 118 prevent the port 118 from
bei ng overfluik tocheidrawn frors thevgantainge 119 alppg Hesllnid spndwdtiploghe chamber 112.

transferr ](;1{1 e eﬁg?ée?&lgegimlﬁlgvésoav& &HQHQ%%?;HE}QIBI € Dﬁf}f@idu?‘pise

vol une of t chanber ween the Stopper 0 and the exit
aperture Hisyn ing thevhdmber @t2.with the fluid. 0 As it is now spent, the
enpty contai ner 119 may be renoved fromthe first sub-assenbly 110
and discarded. Figure 6 illustrates the first sub-assenbly 110 which

has beep miguwed illhsttesfthd hitdasuéribly t1he aftbiibe)bidsiich tlemertady Has fiveedithed.
15 To administer the fluid, the firﬁi sub- a senblé 110 Hgbenﬂggggg
with a se®srd 1§ e dacehampen 1P nje the plig extgpdegd Rasitieny fiseberore; g Bnd
sub- assemby, ¢ QPhE RfsiAs NQYSA%heE pbrtaNN Fredért the FRANAR §8i XHolng dh@
housi ng has proxi mal 211a and distal 211b ends and a cap 213 | ocated
at the pr exienddd. exscshownishe finid heapeansempletdy Frapsfgred dipmy fiecpntpinep bl to
engageabl A i NGt i Sk &l

olof 214 [k EIPHG RGNS sBiymlo i b hlmil1 SRR AR e HBper 13
sub- as $@nhhg thekRit hpartuioe b, prnowefiled with tie fluid. end 211b of t he housing
2110 of the second sub-assenbly 210 is inserted into the proxi mal end
111a of the housing 25 111 of the first sub-assenbly 110. The chanber
112 fits wstihismotviipertt) the edpty cntdines 1 tompy belrdnmvieth érodr thw fireg suteadsemblym

212. The second sub-ass I is secured to the fi ub-assenbl y
110 by rotlé?iaﬁg qlﬁéfdéip%véi}lgﬁ“@ﬁﬁgbeeéﬁg ﬁgg'lafsﬁm?%li@é t“ﬁuc?'h@as eetl
housi Ng 1}finfefi (1) GIIbd fvith HRMASHYREMNeNdylib®e g, Fi gure 8 illustrates an
i njection device 300 which has been prinmed and is ready to use.

Activatdon of a firing mechanismof the injection device 300 actuates
the driviRg MRGHARE SHE Fhei, Whi GRet SXBASRLY 1068 UnBaghd SwittiiSicdndokub-he
I njection device 300 to . .
assembly 210. As illustrated in Figure 7, the second sub—assembly comprises a housing
211 and a drive mechanism 212. The housing has proximal 211a and distal 211b ends
and a cap 213 located at the proximal end 211b. The cap includes a lip 215 which ‘is
20 engageable with the housing 111 of the first sub-asseinbly 110. A slot 214 is provided in .

the second sub-assembly 210.

Once the first sub-assembly 110 has been primed, the distal end 211b of the housing 211
of the second sub-assembly 210 is inserted into the proximal end 111a of the housing

25 111 of the first sub-assembly 110. The chamber 112 fits within the slot 214 and is
coupled to the driving mechanism 212. The second sub-assembly 210 is secured to the
first sub-assembly 110 by rotating the cap 213 which engages the lip 215 with the
housing 111 of the first sub-assembly 110.

30 Figure 8 illustrates an injection device 300 which has been primed and is ready to use.

Activation of a firing mechanism of the injection device 300 actuates the driving

mechanism 212 which exposes the needle 115 outside of the injection device 300 to
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"~ WD 2009/ 153545PCT/ GB2009/ 001453 pi erce the skin of a patient and
drives the stopper 113 through the chanber 112 to inject the patient
with the flu The.drive mechani sm 212 subsequently r .
needl e 115@02(39%5’ é?‘lst is wholly within the injection d:%/‘:f‘?‘gﬁ%%m?
Once the fluid has been injected, the second sub-assenbly 210 may be
di sassenbl ed fromthe first sub-assenbly 110 and reused. The first

sub-assenbly 110 may. be discarded and a new,first, sub:assen ..
provi ded Higiee gispkiRfenatient; aé‘a%?ﬁst,%e S'iopﬂf‘éﬁlééhfg‘c‘%lﬂ?’ﬁ°§”é’as§‘ﬁfg?£ Yo inisst
10 1t wildye gstié{?!%ﬁ@l%@_tfﬁﬁd.t 8t aAPslideckaisnP N EEbsepRniIREardcs thhacedle
enbodi ment descri bed wi thout departing fromthe scope of the

i nvent i ont15ae trsftiimwlolbnwithis thgipiesdedeicsi3®8. Cdains 1. An
auto-injector having a first sub-assenbly, the first sub-assenbly
conpri sing: a housing; 5a chanber disposed within the housing and
havi ng 5prOudentht fithali s¢eal injectdd,, these¢ond eub-assefrdbie 2 Hh ehagrbeedipassembled

aperture; st opper vahl IS e i £ i | ”%,d
havi ng arf@httBe @ﬁr?‘%&%s &@ﬁt?‘%dﬁ}‘g%ﬁ g%l\ré&%%t gv\tll; F%“?‘E@’"?ﬂ]er be
surface aheutdettasd ReicwTEEse Eub-as3emblyprotidednfoa Rilkseuent édjedtions) dranashie
housi ng and_coupled to the chanber such that 10 novenent of the port
causes a staHised F¥hg novenent of the chanber and the exit aperture,
relative to the housing, the port adapted to receive a container
containing a fluid and configured to bring the container intq fl. [aéi
engagdfrerdt willtite appeeciakd: thapeodifications may bgieads; 19 tﬂﬁé”ﬁ‘bf’ﬁ’é“eﬁbr‘i?scgﬁ

t hg" chamhe i i ; £ 00, RACLithe Ml NS
stati ongiﬁglh\lﬂ?lg ﬁeﬂ%ﬁ%s{lgggnp%l%%%ﬁfg oﬁg}betslﬁﬁéémgﬁ%ﬁ H’?ﬁ%? %D%f?’g%]t of the port
15 causes novenent of the exit aperture in relation to the stopper.



2. The auto-injector of claim1, wherein the port is configured to
bring said container into fluid engagenent with the exit aperture
when the exit aperture is adjacent the stopper. 20 3. The
auto-injector of claiml or claim2, further conprising: a

bi asi ng el ement coupled to the port and configured to bias the port
such that the exit aperture is biased away fromthe stopper. 25 4. The
auto-injector of claim2 or claim3, wherein engagenent between the
cont ai ner dediBhHe exjt aperture forns a fluid conduit for
transferring fluid fromthe container to the chanber. 5. The
auto-injector of any preceding claim further conprising an injection
needl e 30 ih fl| Amawemiesiordayvirgn Kbtishb-esrembly, thedpeisbbressembly cppwrising:

aut o-i nj ector ofa %lu?ihg] 5, wherein the container conprises a cap, and

wherein the injection®needle is configured to pierce the cap to form
a fluid sonduit af chamberadisfosed withinf theihousingamdt lmeingonrdeimakand disthhends, an
chanber. 5 7.The auto-injector of any preceding claim further

conpri si ng BY SWEHG 28480 SHEREHBIS, the second sub-assenbly

conpri si ng: a stBppel | I8ARBR @ssbisbd iNRL ARNERMbEORAd BhViREl ah Qule surface
driven agai nst the stopper Eﬁon,actlvatlon of the drive nmechanism 10
8. The aut o-subjtertiaBy inpgongachvii the ippes Suidess ahais Al Pemetesiapd 5 or ¢l ai m 6,

wherein the a port movable in relation to the housing and coupled to the chamber such that
10 movement of the port causes a corresponding movement of the chamber and the exit
aperture, relative to the housing, the port adapted to receive a container containing a
fluid and configured to bring the container into fluid engagement with the cxit aperture;
wherein when the port and the chamber are moved in relation to the housing, the
stopper remains stationary with respect to the housing such that movement of the port

I5 causes movement of the exit aperture in relation to the stopper.

2. The auto-injector of claim 1, wherein the port is configured to bring said
container into fluid engagement with the exit aperture when the exit aperture is adjacent
the stopper.
20
3. The auto-injector of claim 1 or claim 2, further comprising:
a biasing element coupled to the port and configured to bias the port such that the

exit aperture is biased away from the stopper.

25 4. The auto-injector of claim 2 or claim 3, wherein engagement between the
container and the exit aperture forms a fluid conduit for transferring fluid from the

container to the chamber.

S. The auto-injector of any preceding claim, further comprising an injection needle

30 in fluid communication with the exit aperture.
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rel easabl e drive nmechanismis, upon activation, adapted to: (a)
nove the chanber and the injection needle froma retracted position

i n which the needle is wholly inside the housing to an extended
position in which the needle is at |east partially outside the

housi ng; and 15(b) subsequently nove the stopper within the chanber
toward the exit aperture to expel fluid out of the injection needle.

9. The auto-injector of claim@8, further conprising a.retraction )
mechani sm &dapt dde@Bloraicelge ot el %’rﬂ’ hexgip (igg@me’éc‘%ﬂl"bsef ﬁ@aﬂﬂléﬁ‘g?’vhﬁrem

after the Tthé”ige%}ﬁﬁl hegine %R@ﬁﬁﬁed ]?‘9 pidkBe tHNRaRUb Ofokifl] £CBA BhdBNYor
0 e

one of clains 9, wherein: i rst sub-assenbly is detachabl e

fromthe sdvosfdiringtluad Eemphycondpinpr ththeshapbl: sub- assenbly is
reusable. 25 11. A nethod of primng an auto-injector having a first
sub-assenbly conprising housing, the nethod conprising the steps of:
i nserting &.contlaknaito-imddorachenst poredihg cdaipe dirthen cdewrisieg 2 besopdrstib-

bei ng noveabl e th respec ton_éjﬁze housi ng, first sub-assenbly
conpri si ng %S !\\ghﬁl?s“rseﬁ Sﬁ‘baés?‘? Y "9 EMEur e and a stopper novably

di sposed wi t hi n atBRaGBRNASSE, médlh@ni@l@rdo_nﬂﬁlhﬂg t6 DO HiigeH ehind tHeOstdBpkiNgpon
the container into fluid engagenment with the exit aperture, the
chanber beijaggvation of the drive mechanism.

10 8. The auto-injector of claim 7, when dependent on claim 5 or claim 6, wherein the
releasable drive mechanism is, upon activation, adapted to:

(a) move the chamber and the injection needle from a retracted position in which
the needle is wholly inside the housing to an extended position in which the needle is at
least partially outside the housing; and

5 (b) subsequently move the stopper within the chamber toward the exit aperture to

expel fluid out of the injection needle.

9. The auto-injector of claim 8, further comprising a retraction mechanism adapted
to retract the injection needle into the housing after the fluid has been expelled.
20
10.  The auto-injector of any one of claims 7 to 9, wherein:
the first sub-assembly is detachable from the second sub-assembly; and

the second sub-assembly is reusable.

25 11. A method of priming an auto-injector having a first sub-assembly comprising
housing, the mecthod comprising the steps of:

inserting a container into a port on the injection device, the port being moveable

with respect to the housing, first sub-assembly comprising a chamber having an exit

aperture and a stopper movably disposed within the chamber, the port being configured

30 to bring the container info fluid engagement with the exit aperture, the chamber being

coupled to the port such that movement of the port causes a corresponding movement of

the chamber and the exit aperture, relative to the housing, wherein when the port and the

chamber are moved in relation to the housing, the stopper remains stationary with
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coupled to the port such that novenent of the port causes a
correspondi ng novenent of the chanber and the exit aperture, relative
to the housing, wherein when the port and the chanber are noved in
relation to the housing, the stopper remains stationary with respect
to the housing such that novenent of the port causes novenent of the
exit aperture relative to the stopper; noving the port into the

housi ng; and moving the port out of the housing such at .
fluid is drigsect i @etl}%mesaﬁ%&# PevemoRtnel g AOs Fdses movement of the exit

aperture relative to the stopper;
moving the port into the housing; and

moving the port out of the housing such that fluid is drawn into the chamber from

5 the container.
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