REUSABLE AUTO- I NJECTOR Field of the Invention 5 This invention
relates to an injection device and, in particular, to a re-useable
auto-injector device into which a drug may be transferred froma vial
prior to sH9APUIFEYs injection into a patient. Backgr obfHGBI0Y/p445

I nvention 10 The use of automatic injection devices (comonly known
as auto-injectors) to deliver a nedicanent to a patient has provided
many benefits over manual sREUSHELE A HTQaN-'iE&J'CHg aut o-i nj ectors
have hel ped to relieve the burden on hospital staff to deliver a drug
to a patient because patients are able to use the devices on

t hensel ve I afely and 15 in their own honme. Known
auto-inje ?%éﬁékggéﬁ%éﬁﬁ#Qb din W 95/35126 and EP-A-0 516 473 These
and simlar auto- |njectors are typically provided prinmed (
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typlcally provided a pre-filled syringe for use in the auto-injector,
or a conpli¥FeioRinteansient or unit which is pre-filled with a
particular drug. This requires a nore conplicated and expensive
nanufacturlng process t han woul d be 25 otherw se required for an

aut o- i nj edackeneund of thenfnmerition ur er s nust al so obtain and provide the
drugs d nalntaln the facilities for storing and handling them
Furthernore, the manufacturer nust operate separate production |ines
for gach dhe gsenbif aitoraticriejguiioredeviced (dmmymly knnowreati amb-injamora]te defitam
nanufactUéE% andt |strﬁq§hed in.s andah al s. hi s may %nlﬁf '
may be sufFFIBEeRHC BRARCHE SARRRYERT MPnY ‘H“’ R %‘i‘ SYfigsY-yIn particdtar,

r egar dl esgutofinfeltérsiaye ihelped tcﬁi‘blib{?eﬂﬁﬂﬂgiehsonfhd@ﬁﬂtdl)étdﬂﬁtbcﬁehver adrugto a

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-0Q 516 473. These and
similar auto-injectors are typically provided primed (i.e. pre-sprung) and ready to be
used for injecting a paﬁent. 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 required for aﬁ auto-injector because manufacturers must also obtain and
provide the drugs and maintain the facilities 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 capable of drawing a drug froma standard vial rather
than relying on a pre-filled syringe. Not only would such a device
benefit th®WORIFSaE0uUrers, who woul d no | onger have to PEGGBHEI 001445
bespoke drug-filled devi ces, but also hospitals, which would enjoy a
simplified 5 inventory system and could make use of the standard

vials which are_used on a r Si.S, an atients, cou
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and a trans assenbly novably di sposed within the chanb
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surface about its perineter, said transfer assenbly being adapted to
transfer fluid into the chanber when the transfer assenbly is noved
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Summary of the Iﬁvention
20 ' N

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

injection device comprises a first sub-assembly comprising a chamber for holding a
fluid, said chamber comprising an exit aperture and an inner surface; and a transfer
assembly movably disposed within the chamber and having an outer surface
25 substantially in contact with the inner surface about its perimeter, said transfer assembly
being adapted to transfer fluid into the chamber when the transfer assembly is moved

within the chamber.

Providing an injection device, such as an auto-injector, having a chamber into which a
. 30 fluid may be transferred by a bespoke transfer assembly has 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
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manuf acturer nmay provide instead a single type of sub-assenbly in
accordance with the present invention into which any variety of drug
may be transferred imedi ately prior to injection. The single type of
sub- assenbMP 2088/15380nanuf act ured i n bul k, .t hereby reducPEHGBRWI/001445
manuf acturing costs. 5 This advantage | eads on to a second benefit
whereby the invention may be used in conjunction with any type of
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correspondi ng effect, may be achi eved by noving the transfer assenbly
toward the exit aperture. O her enbodinments whic chi eye an increase
i n charterFUPERRTS, Ge dRUREER HIGWS it B HePORGHIGRro4RE Asrdlg aSOPDAlLAS

Pr ef er abl yrendeBe Wieretsk@bwa 28058} cftor Syst@adiegdird prelfiIRASHBAigeks) the dapabilidy
t he ghanber when the 25 transfejr ass)énbl y ?‘g ngved with res ectpto
c

the chanbeaf teapsiprringofiyid frto aghambgiwithinghe aprdle deyies permifs erqaies spepe for
assenbl'y ig,ag#psed to receive a fluid container. In such an

enbodi nent, the "assenbly may be further adapted to transfer fluid
fromthe container into the chanber when it is noved, with respect to

t he ch j . i i
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: toward the exit aperture. Other embodiments which achieve an increase in chamber

volume to draw fluid into the chamber are also envisaged.

Preferably, the transfer assembly is adapted to transfer fluid into the chamber when the

25 transfer assembly is moved with respect to the chamber away from the exit aperture.

Optionally, the transfer assembly is adapted to receive a fluid container. In such an
embodiment, the assembly may be further adapted to transfer fluid from the container
into the chamber when it is moved, with respect to the chamber, away from the exit
30 aperture. Using containers as a source of fluid provides additional benefits. It is
straightforward to obtain, install and replace a container of fluid to be injected, and

different fluids can be provided without any modification of the device. Other methods



5 Suitable containers may include any container configured to
contain a drug and interface in sone manner with the transfer
assenbly. Thus, a standard vial used to contain and transport fluid
medi canent WOa8¢e/138540sed i n conbi nation with this i nventPEHGBIAY RIS
manner, the cost of providing an auto-injector systemis greatly
reduced as the process of 10 transferring the drug into a syringe may
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or oc

assenbly may conprise a”stopper ing fluid novenent out of
the transfer assenbly. In such enbodinents, the fluid transfer needle
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fluid passageway including a unidirectional valve. This would enable transfer into, but

not out of, the chamber.

Typically, containers used to contain drugs are provided with piercable foil or rubber

20 caps. A hollow needle, provided on the transfer assembly and configured to pierce the
' cap, may form part of the fluid conduit between the container and the chamber. Of
course, a needle is merely preferred. Other means may be provided according to the
particular configuration of the container. For example, if the container were to éomprise

a valve, the means for transferring fluid into the chamber may comprise a hollow

25 passage connected to the valve by a fluid tigﬁt seal. Other embodiments comprising a

means for transferring fluid from the container are also envisaged.

Optionally, the transfer assembly may comprise a stopper for blocking fluid movement
out of the transfer assembly. In such embodiments, the fluid transfer needle is adapted
30 to pierce the stopper to deliver fluid through the stopper into the chamber. The stopper

provides additional benefits in maintaining a seal between the transfer assembly and the

)



In certain enbodinents, the transfer assenbly includes a grip
attached to the fluid 5 transfer needle and novably disposed w thin
the transfer assenbly The grip is adapted to nove with E ﬁ"@ Al ner
as the conPAHWEVIP¥ nserted into the transfer assenbly,'P Bt W@l*‘
nmoving the fluid transfer needle into fluid comuni cation with the
chanber towards the exit aperture. Such enbodi nents inprove the ease
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sub{assenbly noves the transfer assenbly within the chapber away from

the exit a&yestionrig easihy acpessibkieon Bierflsyicte d‘flgre nreferaplys gehadionsis §elh151'fg¢ 33
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- 25 adapted to move away from the exit aperture upon rotation of the first sub-assembly.

This actuation is merely preferred, however, and any mechanism which causes the

transfer assembly to be moved within the chamber may be used.

In other embodiments, the injection device comprises a second sub-assembly.
30 Optionally, the first sub-assembly and the transfer assembly are detachable from the
second sub-assembly. Detachability enables certain parts of the device to be reused and

others to be replaced. Preferably, the second sub-assembly is reusable. Whereas the



Brief Description of the Drawi ngs 15 The invention will now be
descri bed by way of exanple with reference to the acconpanying
drawi ngs, in which: Figure 1 is a side view of a first

sub- assenbW™P V15358 i n an aut o-i njector accordi ng to tHI/GBRIBYOIEAL
invention; Figure 2 is a side view of the first sub-assenbly of
Figure 1 engaged with a vial;( ) Figure 3 is a second side view of

the first - - Wi Lal i ' ' '
viow of 1 naoF SEERSHY (EOARRRM:M bbb Wilh ik e UilBech bR HpRFe
subassenbl yeadons, ersiechuse dheyaareepemj det weorak adrabsengbly ondyheompresdhe drive

I nventi on; Figur.e 5 i side.view of an. auto-injector according
to the prcQgshpanis q@ﬂ&@?‘?@%ﬂﬁ??‘%@f%ﬁl%f the first and second
sub-assenblies; Figure 6 is a side view of the auto-injector which
has been prinpmed by transferring flyid fr the vial into the cha r;
Figure 7 i thegpee pediment; e ST iafeBO b PR £9MRE SH 8 dHstalbfed taa_gb %
expose a neeseaAdsentlP et cohﬁﬁisé |a“§(je|@én@ﬂn§eaﬁ'ﬁg£®aﬁe'\$iﬂﬁﬂ&| £i8t W&,

of the auto-injector wherern the needl e has been retracted follow ng
acti vat i onThelpopsioniof & tixesds engbles theofirst sub-aspesily ¢ be-pdnpedsto Totets vgith
|11 ust il Gegheld doshe RUBIARBIRINGIJ RS Bestft of HoTGtatiaH] afkeb6if shBssembly
according t0 the present I'nvention. ‘ _ '
moves the transfer assembly within the chamber away from the exit aperture.
10

In other embodiments, the transfer assembly is further adapted to expel fluid held within_

the chamber when the transfer assembly is moved toward the exit aperture.

Brief Description of the Drawings

15

The invention will now be described by way of example with reference to the

accompanying drawings, in which:

Figure 1 is a side view of a first sub-assembly for use in an auto-injector according to the

20  present invention;
Figure 2 is a side view of the first sub-assembly of Figure 1 engaged with a vial;

Figure3isa second side view of the first sub-éssembly engaged with the vial;

25
Figure 4 is a side view of the ‘f‘irst sub—assemblly being enggged with a second sub-

assembly for use in an auto-injector according to the present invention;

Figure 5 is a side view of an auto-injector according to the present invention comprised

30 ofthe first and second sub-assemblies;

)



15 The first sub-assenbly 110 conprises a chanber 112 for holding a
fluid. The chanber 112 conprises an exit aperture 114 and an inner
surface. A transfer assembly 116 is noveably disposed within the
chanber 11Y00/18¥%an outer surface substantially in cBRVSBEOOROYIHS
the inner surface about its perinmeter. The transfer assenbly 116 is
adapted to transfer fluid into the chanber when the transfer assenbly
116 is m)v%;]}@ i f; .
detail bel ow. ﬁ]ﬂ z?Slllt]é;tgw%u fqggé%ﬁbwé&%l‘b{ﬂ? %ﬁeegg)g?r%?% e‘g&gfegﬁun o{tnt8
struct ure ft@4 thdwiehntahe desabiche out er perineter of the chanber 112
and contains the transfer assenbly 116. The transfer assenbly 116 is
configured to nove within the support structure 134. 25 In fluid
conmuni catigirew isha sideeviewiof tapikd-injetok Mving bash idhjaeat foerporerhadkInd
The injection needle is configured to pierce the skin of a patient
and subéuﬂ&ﬁ@ﬂbgﬁ ‘gct a fluid. 30 The transfer assenbly 116
conpri ses prOX|naI and distal ends. As depicted in Figure 1, the
distal end of the transfer assenbly 116 is substantially in contact
with the diigwreshady ruside view of she petg-ipieeier wetereimdhe nerdle ﬁéﬁhbﬁ@r retracted
assenbly ft 126 adapted to receive a vial 120
conpr|S|ngggB%§%%%f%'gﬁd containing a fluid 124. The port 126 is
sized to accept the vial 120 and secure it within the transfer
assenblé .. [ it gi al enqjl Jhe transfer assenbly 116

conprié S fluid novenent into and out of
the ransfer assenbly 116. The stopper 128 i s made out of rubber but

other pli al s The tra sfer__asse

116 furth b L BB Pttty I iREateces 10Bgtoramy to
transfer ﬁ@ﬁ%ﬁm@ﬁﬁeﬁﬁﬁ@nds fromthe port 126 to a position adjacent
the stopper 128 and conprises proxinmal and distal ends configured to
pierce the vial cap 120 and the stopper 128 respectively. 15

SUr r ouRgi Rgetig sﬂﬁ%géeﬁmbl}gl@&gnﬁ{spﬁﬁ Rednid a1 8t Ho‘fdl% grfiud. 190 chbifber

grip 130, along wth the needle 118, are noveabl e hin the transfer
assenbl y 118 comprisésomnedinapeityter bl 4 and weinget priege pr bensiiteassémhly 1d has

port 126. t t S gy
porL 20 S LRI 8 ol LRI 4l SRR
with the pontacthith the imrealshréace taboxpmsmenaieteenmh@frartsfm apeeble ] 1618 atlapted
pierce th 12 tend.into e uid 124,..an
Form a 1118 et gt morte e Sthee T ERat eatmoly 416 $abodiivapl e
chanbero 11Bamkrae2 eRGANSE dééchibedlinihicredefall belohe cap 122 of the vial
120 abuts the grip 130 attached to
The first sub-assembly 110 further comprises a support structure 134 which defines the
outer perimeter of the chamber 112 and contains the transfer assembly 116. The transfer
assembly 116 is configured to move within the support structure 134.
25
In fluid communication with the exit aperture 114 is an injection needle 136. The
injection needle is configured to pierce the skin of a patient and subcutaneously inject a
fluid.

30 The transfer assembly 116 comprises proximal and distal ends. As depicted in Figure 1,
the distal end of the transfer assembly 116 is substantially in contact with the exit

aperture 114.



25 the needle 118. The grip 130 is positioned on the needle 118 a
sufficient distance fromits proximal end to enable the needle 118 to
pierce the cap 122 to gain access to the fluid. As shown in Figure 3,
further enyQ7a0RdsS4df the vial 120 causes the cap 122 tRETERBOPI/NIHY
force on the grip 130 and nove it, along with the needl e 118, through
the transfer assenbly 116. This anenent causes the distal end of the
needl e 118 to pierce the stopper 128 to forma second part of the
fluid conduit between the vial 120 and the chanmber 112, I'n this

manner, e nﬁﬁﬁ@ﬁ%ﬂﬁmﬂ)hﬂd g tYdnafer s6Embiyt doniphigestd s adaptee [fbie}telﬂzéﬁ vial
creates a 5 conplete fluid pathway, between the vial 120 a

chanber 11]220 %qmmnagl ap Ji2d ang CB%ta’an%% flaid 124- ¢ Bbs B"rbé@@@eﬂze‘ll tﬁ APt

confi guratj Ph oAUk SirSit Wilktn fHe S hsfesasiemd.y 110 is adapted to
transfer f ﬁronlthervfgﬁ 120 to the %hang 112. A fluid conduit

exi sts, Sy V|rtue of the hollow 10 needl e mhlch has pierced the cap
and the st I y@& gqﬂﬁ
of the tr ‘gpﬁ dfsgggﬁe ‘%‘%Eﬂ alssa&n 3}?9163?(%2;5 exi| ?Qagg%hzr%é[%i?%gﬁ t ed
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and into theg: chapber ures 4. to show t he engagenent of
the first & ‘E)er£§§ l@%ﬁ@‘\?ﬂa#g‘g ‘i‘ﬁooh%u §’€bassenbl y 210. Once
engaged, the two sub- assenblles form an aut o- |njector The second
sub- assenbly 210 conprlses a usi ng 220 and a er

W t hiin }onellisotianstey assspb bhélrﬁa €5 CQfFPRSES ﬁaﬂfﬁe‘*’zﬁ g%ﬁifﬁﬁ E‘?ﬁal} Lfénp%ﬁ‘ﬁg
214; a dr 'ﬁfﬁlsfepﬂee%ié AkGxands ABmANEBER TBH to AP iaceHEhd QbpRA 1Y i)
the transfer assenbly 116 to transfer fluid fromthe vial 120 to the

chanber 11@mpaisescrpxipnal andedistplends genfigured te pieree;the vipkbsapaldgangd the stapgper
conpri ses ead 132 di sposed on an outer surface of the
assenbl y 1?8 IE{P%& vteﬁ{;agerrent mechani sm 218

15 Surrounding the needle 118 and attached thereto is a grip 130. The grip 130, along with
the needle 118, are moveable within the transfer assembly 116. As shown in Figure 1,

the grip 130 protrudes into the port 126.

Figure 2 illustrates the first sub-assembly 110 engaged with the vial 120. As illustrated,

20 the vial 120 has been engaged with the port 126 to enable the proximal end of the needle
118 to pierce the cap 122 of the vial 120, extend into the fluid 124, and form a first part
of a fluid conduit between the vial 120 and the chamber 112.

Once engaged within the port, the cap 122 of the vial 120 abuts the grip 130 attached to
25 the needle 118. The grip 130 is positioned on the needle 118 a sufficient distance from
its proximal end to enable the needle 118 to pierce the cap 122 to gain access to the

fluid.

As shown in Figure 3, further engagement of the vial 120 causes the cap 122 to exert a
30 force on the grip 130 and move it, along with the needle 118, through the transfer

assembly 116. Thls movement causes the distal end of the needle 118 to pierce the

O
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25 conprises a second thread (not shown) on an inner surface of the
mechani sm 218. The second thread is configured to be engageable with
the first thread 132. The second sub-assenbly 210 is eneéaﬁed with the

first sub-‘é’?s’@%llsflﬂilo by sliding the first sub-assenbl B2 HR

t he second sub-assenbly 210 through an opening at the 30 distal end
of the second sub-assenbly. The vial 120 and the transfer assenbly

116 are cnfiglisgy ud § ichigh{d1one PRAOESRAN YIRAAANhS e 130'hd the

bring the secon s into engagenent. Ta assi st proper
al i gnnent ,chtdnkerprl@xi mal end of the support structure 134 is brought
into contact with the distal end of the engagenent nechani sm 218 when
the first and second sub-assenblies 110, 210 are fully engaged, as
shown i n HFhghisanimne; eAgigearasol i Vil 1dlewith ghe aakyidr axailitinilde 2dales a

provi des a space_into _which the vial 0 gnd the tr fer ass I
Ty be. RoveEIPIo fvidpetterayihet e otk 120 apdhe ot | B aflpufte 1T 1 ve
Movement i Sr.affe6d @ereetk@nati on of the first sub-assenbly 110 in

relation-to the second sub-assenbly 210. Rotation of the first
sub-assenbly 110 causes the first thread of the transfer assenbly 116

to rotatey i 3 : &fﬁﬁ&m% :
mechani sm %éer&!tn%glf“gﬁ?/ﬁ %5@5@?,&2@%&2%2‘?2&6@%1&@%| 13%% away %{)r%u%dhe
exi t aper tfome thef viglhi20ctoghd ehanibiep 11t & flhid qoedws sxigieAby wirtupef the hollow
engagenggnt chanism 218 Q Fi gure illustn he .i.nj,act i an vice
00 o dP oing P SRR TR Pk sid G oBa She bt (Rhedn WIS UOB b AL b
refr@ct ed 112t Movemeneof i thnsfer aisembhf 1 ihewaphomt therxidfapedige 1954 of the

i nterconnegting f.irst.and second.threads . JAs the transfer, .
hesenbly FHEVUL SRR Em T e R e il 0 hodush e astliaridainte the
vol une of chiigbeghamber 112 increases. In the configuration depicted in

Figure 6, the chanmber 112 is substantially at its maxi num vol une. 20
As the volunme of the chanber increases, the pressure of that vol une

decr eases pi AR 4 g REGH Y Enddbh &l 2P% Rt WRRRsERE Y0l widD 8 stddfd sub-
chanmber causes fluid to be drawn fromthe vial, thiough the needle

into the eofsembbr2l01 Oncasngageduihe twocsubrpseabiliohfogm\an @atosigBcios primed to
enabl'e injection of the fluid fromthe chanber 112, through the exit
aperture into a patient.

 The second sub-assembly 210 comprises a housing 220 and a trigger mechanism 222.

Within the housing 220 there is a drive means 212 comprising a spring 214, a drive rod
20 216 and an engagement mechanism 218 for engaging the transfer assembly 116 to
transfer fluid from the vial 120 to the chamber 112.

As can be seen in Figure 4, the transfer assembly 116 comprises a first thread 132
disposed on an outer surface of the assembly 116. The engagement mechanism 218
25 comprises a second thread (not shown) on an inner surface of the mechanism 218. The

second thread is configured to be engageable with the first thread 132.

The second sub-assembly 210 is engaged with the first sub-assembly 110 by sliding the
first sub-assembly 110 within the second sub-assembly 210 through an opening at the
30 distal end of the second sub-assembly. The vial 120 and the transfer assembly 116 are
configured to fit within the engagement mechanism 218 to bring the first and second

threads into engagement. To assist proper alignment, the proximal end of the support



25 Figures 6 to 8 illustrate the injection of the fluid, having been
transferred fromthe vial 120 to the chanber- 112, fromthe chanber
112 to the patient. The auto-injector conprises a trigger 222

confi gur edM®208Y1%6%H0e the drive neans 212. 30 Upon act uBET/ER2009/pd445
drive nmeans 212 is configured to performtwo distinct steps to inject
the fluid into the patient. Firstly, the drive nmeans is configured to

extend the_injection ass I C risi.ng..t.he drive rod 216. the ..
engagenent SHESHa Pk SRS PFAREHS Wit orih SRpgenti i aom

t he suppor 21Sivhes therfrstlad, setdid shbasieaibligsl P10, 2he asxiutlyapgided] ss shbdnadnd
the delivery needle 136) toward the patient in relation to the

housi ng 221200 5 step exposes at |east part of the delivery needle
136 outside the housing 222, as shown in Figure 6. The support
structure 134 conprises an arm 138 which abuts a flange 140 of 5 the
first sub-Ads ni}i,mtﬂaf: eneageaant meehanisme!d rspvidessieipaes/into whick iheatial ilgg
purther thah de A8alkCR AR a%%%%gwdﬁo il GroP AR id1So TR e

to drive t ansfer asse towards the exit aperture 11
t he transf Movesednbeffectes hyootation ofi thedirsti subdsbssmblyt Ufkin ralatioe ta the sgognd

chanmber decreases,a the, f.luid . wthin, the r 112.i s _f.or

oroTe! o TbSRRRT 200 ) HStakink of A el TR bondebint Figl BEEo e

the exit apaistalraschibly i136|tesotatdran rélititn toethei seeshd thrgsef tHeuerndabpaednt

into the transfer needl e, 118. .Consequently, the fluid_passes fromthe
chanberlon@?éhamswﬁﬁa %&b@ﬁ%ﬂ%@ﬁ%@&lﬁﬂ%?éﬁé‘w- Bt fh it GBS
136 into thaheianRf 112liato e FREMM2MH in ﬁb@ug%e:ﬁemtdi@h&ﬁﬁﬁads.st ep is ()
performed by the drive rod 216 which extends toward the patient in '

relatiqh to_the housing 220. The drive rod 216 contacts the vial 120
and dri vesgihre AliRGG B itjBRich RIREQD0 3ARRMPING tHehbfer mmml MZW the

chamber 1127to exert a pressure on the fluid in the chanmber 11
t he pressuviel 130 shave | kdeantetragtpd iftoythe repess0bylr vivteq wutheopperpiionc wbrther

112, t hIrSO uﬁ@r&oﬁ]ﬁe&ﬁﬂg ?ﬁ;gt iaﬂtﬁ] s%ﬁ&j hﬁea]dgqm.i RE the! @:ﬁsﬁ?ggsgﬂﬁly 116 moves away

from the exit aperture 114, the available volume of the chamber 112 increases. In the

configuration depicted in Figure 6, the chamber 112 is substantially at its maximum

volume.

20 As the volume of the chamber increases, the pressure of that volume decreases, and the
pressure difference between the vial and the chamber causes fluid to be drawn from the.
vial, through the needle igto- the chamber 112. As shown, ‘t_he inj‘ection device 100 is (‘\
primed to enable injection of the fluid from the chamber 112, through the exit aperture ’
- into a patient.
25
- Figures 6 to 8 illustrate the injeétion of the fluid, having been transferred from the vial
120 to the chamber 112, from the chamber 112 to the patient. '

The auto-injector comprises a trigger 222 configured to actuate the drive means 212.
30 Upon actuation, the drive means 212 is configured to perform twe distinct steps to inject
the fluid into the patient. Firstly, the drive means is configured to extend the injection

assembly (comprising the drive rod 216, the engagement mechanism 218, the transfér

-10-



Foll owing injection of the fluid, the drive neans 212 is configured

to retract the needl e assenbly, including the needle 136, back into

the housing, as depicted in Figure S. 25 Once the fluid has been

i nj ect ed, g’é”@%@ﬁﬁﬁ sub- assenbly 210 may be di sassenbl BEdVEPHRPHAS

first sub-assenbly 110 and reused. The first sub-assenbly 110 may be
di scarded and a new first sub-assenbly 110 provi ded for subsequent

I nj ection ol | | .
aut o-i nj eas%éﬁibég?n%?’i Si ﬁéfﬁg ’ Fll% (rasggg @ﬁ%&%{é@iﬁﬁ’ @ eg%l%})?rgtl Ir%g:{h efgltgﬁgrl%gr
f or hol di nid2anf the dkliveryirdedihddGeiowaninthe patiangiram]atrn to tipdonsing 22(hdTkin -
I nner surface; and ansf.er as ANALY |y dis ed wthin
the: chanbelPerats ot mart ol BRI Gy BRRRIRG uRE: KoM 2R0 B b Mt
the inner FEgirk8C Thelapport thicheé 1 R t@Npristahnl afni A3 Maichabasnbilahgbaufgf

adapted _to transfer fluid into the chanber wh he transfer assenbly
s 10 mdvdbe Y Riassrablyntaperent the miccipn PO HEOTD cxiraf o8 s oy 2

I s adapt eQelifedRGfti ve a fluid container and transfer fluid fromthe
contai ner into the chanmber when the transfer assenbly is noved with
respect to the chanber; wherein the transfer assenbly conprises: a

hol | ow fl W : @[ﬂﬁﬁ] 0 gRngad f ler
to form algfeP?ﬁdgj"engtﬁq\A‘/ﬁ{}ﬁ ro%st e cgeﬂtté?iﬁg? i nto t%ﬁé&g g%gﬁ {taﬁrg%)dgg
t he hol | owxitepdtee 1dhd As the tppeer dssemidy o Riomed, ftheiadhilable ervbme owide dhe

1 30550 s A Gl b AT S
i nt o('t he dbénbkie. fo@ required to pass fluid through the exit aperture 114 is less than that
required to pass fluid back into the transfer needle 118. Consequently, the fluid passes
from the chamber 112, through the exit aperture 114 and the injection needle 136 into
the patient. '
15
As shown in Figure 7, the second step is performed by the drive rod 216 which extends
toward the patient in relation to the housing 220. The drive rod 216 contacts the vial 120
and drives it, along with the transfer assembly 116, through the chamber 112 to exert a
pressuré on the fluid in the chamber 112. When the pressure is sufficient, the fluid is

20 driven out of the chamber 1 12, through the injection needle 136, into the patient.

Following injection of the fluid, the drive means 212 is configured to retract the needle

(- assembly, including the needle 136, back into the housing, as depicted in Figure 8.

25 Once the fluid has been injected, the second sub-assembly 210 may be disassembled
from the first sub-assembly 110 and reused. The first sub-assembly 110 may be
discarded and a new first sub-assembly 110 provided for subsequent injections, or may

be sterilised for reuse.

30 It will be appreciated that modifications may be made to the embodiment described

without departing from the scope of the invention, as defined in the appended claims.
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2. The auto-injector of claim1l, wherein the transfer assenbly is
adapted to transfer fluid into the chanber when the transfer assenbly
is nmoved with respect to the chanber away fromits exit aperture. 25
3. The auto-injector of claiml1l or claim2, further conprising a grip
attached to the fluid transfer needl e and novably di sposed within the
transfer assenbly; . wherein the grip is adapted to nove with the
container as the container is inserted into the transfer assenbly,

t her eby movi ng,f,fte fluid transfer needle into fluid communication
with the chanber towards the exit aperture. 30 4.The auto-injector
of claim2 or claim3, wherein the transfer assenbly further

conprises a port adapted to receive and secure the
cont ai ner atgthe ggxgggngﬂ%ﬁﬁﬁphﬂ@%e exit aperture. 5 5.The

aut o-inj ector of aﬁytgmewﬁd%hgommamng mherein the transfer assenbly
52000t s 0 v, S 5 RS DB o e
t he chanber. 6. ﬁﬂenaquatﬁmﬁambr of claln15 further conprising a
Firet thread s st gl e OBy EERRaRoRE Franke SR W ad
engageabl e wistrfact htﬂ)stfanﬂtﬁl'g( ifi lnoreaet withnkk inner surface taBéut fits rpsﬁmabtbszﬁ@ &ﬁi’éﬁlry
G R TON G TR S
15 t he chaab&mvamamnﬁﬂ@nmmnhg exit aperture.
wherein the transfer assembly is adapted to receive a fluid container and transfer
fluid from the container into the chamber when the transfer assembly is moved with
respect to the chamber;
wherein the transfer assembly comprises: a holiow fluid transfer needie adapted
15 to engage the fluid container to form a fluid pathway from the container into the
chamber through the hollow needle, and a stopper for blocking fluid movement out of
the transfer assembly; and wherein
the fluid transfer needle is adapted to pierce the stopper to deliver fluid through
the stopper into the chamber.
20
2. The auto-injector of claim 1, wherein the transfer assembly is adap.ted to transfer
fluid into the chamber when the transfer assembly is moved with respect to the chamber

away from its exit aperture.

25 3. The auto-injector of claim 1 or claim 2, further comprising a grip attached to the
* fluid transfer needle and movably disposed within the transfer assembly;
wherein the grip is adapted to move with the container as the container is inserted
into the transfer assembly, thereby moving the fluid transfer needle into fluid
communication with the chamber towards the exit aperture.
30
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7. The auto-injector of any preceding claim wherein the transfer
assenbly is further adapted to expel fluid held within the chanber
when the transfer assenbly is noved toward the exit aperture. 20 8.
The auto-injector of any preceding claim further conprising an
injection needle in fluid conmunication with the exit aperture.

9. The auto-injector. of claim8 further conprising a rel easable drive
mechani sm 25 whi ¢h, upon activation, is adapted to: (a) nove

the chanber apd t %eiaﬂioﬁfﬁ%&&rbff&%ﬁﬂ lfoJ&ifoﬁ‘fﬂh&E{nﬂﬁé fithsRPSLLA éﬁillxﬂmglé

whi ch the needle i's whol i nside a housing o he 1 njection

to an ext ende¢hnpnoisista pat hiamingah openingendapesttiogedeive and basamstthepamtainat atythe

outside the h LiRGnd A% it (b) subsequently nove the transfer
assenbl y V\Ath%ﬁtlﬁen%ﬁar%beé{fa e(gt%'rd the exit 30 aperture to expel

fluid out of the injection needle. 10. The auto-injector of claim

9, further gogpri s LQn ni ed to retract.the
i njection nééeg})e ?R?%U@Héjgﬁérﬁgé %1“3’ %rfq?eg{r}%t ‘5‘2}‘%} %?’gﬁlhglg t:bagsg?{ aesieﬁréqlx &4.
11. The aut o-adaptet toomowafavel diom the et apettene vethih the ci:Gnbehemn dependdnie on

claimé6, 5 I0; t flfrsts sub-assenbl y and the transfer
assenbly are (Sétteslgtg Sﬁ%?%ly’ft?%& td ﬁgrl éef%:ué&jnlﬂmgg%&gg%%hbl y; and the second
sub-assenbly is reusable. 10 12. A nethod of prim ng an auto-injector

i ui d movemort outiofg RERF S o SRE e By ol adb AR R BoNE TR iD:
i nserting B cont atremnifartisemble comaized effrstakeetybl y of the injection
device, the the second sub-assembly comprises a second thread engageable with the first
thread; and

the first sub-assembly is adapted to rotate with respect to the second sub-
assetnbly and the second sub-assembly is adapted to move the transfer assembly within

15  the chamber away from the exit aperture.

7. The auto-injector of any preceding claim, wherein the transfer assembly is further
adapted to expel fluid held within the chamber when the transfer assembly is moved
toward the exit aperture.

20
8. The avto-injector of any preceding claim, further comprising an injection needle

in fluid communication with the exit aperture.

9. The auto-injector of claim 8 further comprising a releasable drive mechanism
25 which, upon activation, is adapted to:
(a) move the chamber and the injection needle from a re.tracted position in which
the needle is wholly inside a housing of the injection device to an extended position inl
_ which the needle is at least partially outside the housing; and '
{b) subsequently move the transfer assembly within the chamber toward the exit

30 aperture to expel fluid out of the injection needle.
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i njection device conprising a chanber having an exit aperture, the
transfer assenbly 15 conprising a holl ow needl e and bei ng novably
di sposed within the chanber; piercing the container with the hollow
needl e; pi ercing the stopper with the hollow needle to forma
fluid conduit between the container and the chanber; and
novi ng the transfer assenbly within the chanber, thereby draw ng
fluid fromthe 20 container into the chanber.

10.  The auto-injector of claim 9, further comprising a retraction mechanism adapted

to retract the injection needle into the housing after the fluid has been expelled.

11.  The auto-injector of claim 6, or claims 7 to 10 when dependent on claim 6,
5 wherein:
the first sub-assembly and the transfer assembly are detachable from the second
sub-assembly; and

the second sub-assembly is reusabie.

10 12, A method of priming an auto-injector device having a transfer assembly
comprising a stopper for blocking fluid movement out of the transfer assembly, the
methed comprising:

inserting a contairer into the transfer assembly of the injection device, the
injection device comprising a chamber having an exit aperture, the transfer assembiy

15 comprising a hollow needle and being movably disposed within the chamber;

piercing the container with the hollow needle;

piercing the stopper with the hollow needle to form a fluid conduit between the
container and the chamber; and A

moving the transfer assembly within the chamber, thereby drawing fluid from the

20 container into the chamber,

214 .



