SAFETY SYRI NGE FI ELD OF THE | NVENTI ON The present
invention relates to a drug delivery system and
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further relates to a single use syringe for delivery

of a predeterm ned dosage of a-d¥ug and to a syringe

which, in at |east sone enbodi nents, may reduce the

risk of needle stick injury before and after use.
BACKGROUND OF THE INVENﬂg%rTﬁg@qﬂﬂyégperceived need

for a syringe adapted for g%lvery of drugs in such a

way that the syringe, when assenbled, can only be used

once for the delivery of a drug and cannot be refilled

for subsequent uses. It is also desirable that the

SWIRIGS OFTHFEINVERTIONEd i n ‘a reverse direction or

ot herwi se permt reflux whereby |iquids nove within

the syringe in a reverse direction to the delivery

di rectj,on.. Australian Paten .. 4084 '

basi o "lghfrplr%sgegts 12&%%1@%@1&\%% ?OC%’ rgleé eryéiséc?ﬂ%%{iéﬁﬁa?atﬁs therefore.
erviod pretidudarlyG &1t ipvaNiof Eurther Selity P Ddindlel 0sd dydinge fdrydelivery of a
Speci ficall this syringe assenbly conprises a sinqge,
s %P@@W’é@‘@?@%?&e He %P& andtorayriage Mhich, W deaghromerggrbodiments,
admi.ng ' i . [ ' ndet achabl y
conﬁg%?ééﬁ%%ng%g% Fgﬁgggghgsggﬁﬁﬁgﬁ%%% ﬂggassenbly

i ncorporates a one-way valve for inhibiting return

flow of the substance fromthe needle assenbly to the

r &X’PM?RO&EW ngF 4BE W@N(Tfl%e substance. Once the

syringe has been used, the one-way val ve essentially

prevents refilling of the reservoir. A further matter

of corlderaisiapetreingdaetd fomysyengt adaptetifondediveny, ofidmugdrin guch a way
delivery by way of a i nge,. 1,s that unauthotj.sed

ot fE Ynber e iso ol BBt b Eords Bt A e of g gros and

SYdahR@tee refilled Sr @lﬁfs@ﬁlsﬂ?@he@sﬁ(ﬂ@&lkd a&dirable@hdritiu syirﬁage tdienever be
possi bility of unauthorised access to syrlnqes and the

drusgd in drpyetse diregtioneys atherwisp permtibreles vderaby ligwids move within the

i t ' It in e

SRR Bl 0B 10 Rlop O RSRRVAD el DRERBUEP o, Tonses
ocdistlosab e besit berirperaseaiblylodigein 8 1dasiodant dnttiodirhéiets, can provide this

syrin but not all of the dosage is l'ivered. Thi
cﬁﬁ%g@b‘@ ,lonaﬁw- é@ﬁ&%ﬁ@?%ﬁ Sy rassi?mqb?ar FRyIRFESES ﬁé}ngfe sealed
SYiesdtGir H&lgjf-f{gsa tﬁéﬂaﬁ%utfc%u%&c@ ;foﬁ iRétrhtitiofa Hhﬁt'td%g which is non-

in an insufficcient” quantity of drug remalning i
s ydetareblly eonimcteddd adeédly essgmblyorBeueedle assemblyl movnpotates a one-way

Zi\gﬁllpgqa fr 1@8@%@%%1}@53@%\/ (?tﬁgg Lane egeo. Q%ﬁﬁ%gged%er{‘i@gf to the reservoir
t hatrinkR1i S410 B ARCRLbAARe ArchiteeSria e hds Hebh BsedNER dnBSvay valve

subst ance has been prepared for "usé. The preparation
of essentighy; praveets freftlling ef the reservoir.

A further matter of concern in drug delivery and, particularly, in drug delivery by
way of a syringe, is that unauthorised persons may gain access to the drugs together with
the syringes. It is perceived as desirable to minimise the possibility of unauthorised access
to syringes and the drugs together.

A separate problem concerns the incorrect loading of dosages into syringes even by
practitioners skilled in the art. Mistakes can also occur where the correct dosage is loaded

into the syringe but not all of the dosage is delivered. This can happen, for example,



can itself be a procedure requiring care and
experience, especially where the procedure involves
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to produce a final substance of predeterm ned
characteristic such as for exampl e having a

predeterm ned concentration of a therapeutically = .
efvilere dvas psintisg eftbe syringetdcews aripytonse pbthe spengaeauting i an

' d f i.nj ' [ . h |
oS ot §loF e Bene i s DAITRE RIS L e
be criNfbeatver! @?ﬂoBEanitH tat ol s6me foraisof cabstdneeglintemded for, for

adver se physi ol ogi cal outcones_and in extrene ca%es, ..

t ¢xpople, delFent iak the hewas examebodyyisthap the sppsiace has a limited shelf
or obl . i O ok oo .

{RBLEI N M4 A ropoA\IEe LBk b ance o
C aiah di521A B¢ & grosedibre rarfurirtg cansamiedxpetialce afspeiallyseheréthe procedure

neans of | esseni uch risk is disclosed in United
SuBYQlkessle BRAnR gt DisdgomninpbsiaRing phace) o dn pibdufga el

| SuBEdede éﬂgieﬁﬂ%lla llﬂheﬁﬁct&'?éfﬁ:@uéﬁ %?eiﬁ%ﬁggﬁ%\ﬁﬁg a Ipreéifetermined

position s%f)st ant y coextensive wth arre

t henegntiatigie of atharapenticaliy effegimistibssancs o Paiculerly ovhere supstances are

needl e. Epmev r, .this arrangenment relies. on retent.ion. .
ofmf[cﬁge E H{]T{:%IOH 11&9 Ittr,?et}una)afn ﬁ%?ig, %8 gpf X sgﬁstqlﬁ:g eI'or injection and its
baoh&dnirafB8 cbd BRicENGABEPEIRE wRdre bRbBIcARIead to adverse physiological
prot uberances within the sheath wi th annul ar grooves

arantgaanesiaed mextesme @pgsy todlife dlxieaiening gonsedranges: or ce

needs applied t,q the.sheath.to no Lt « .
ot endete i ErilehdRgR dagiiey Hifs: lipg HEAL of “necdle sick
arihpingefeita sYafse MRtletiohe@dihated with dgfisctidue nsltedil bftéruse. A means of
t he extended position and _cannot prevent the needl e | )

f rigsrening sud iskgs disaloprshiatinited Stateclaigqt Na. #.97Ad 02 jdigrqin a slideable
is is I ' Pt W kgl

| SHPAEI LD S PPLAER by oA S

| NMGEREEhSDIN: Witth dliecbamsep ef-the afringdedo jan estended positionisoms therver the

is provjded a ri nge assenpbly, the.syrj asse .
c BRI RgeveE ﬁ%@iﬂ%&wﬂg W&Pﬁ%taf}“%&yﬁf@fﬂ%%ee% m ehar ofis
\?vit It%ﬁﬁg)%s BB 3Sbatel, An@ of 88 dn3Feth @B ntcthdl fadthderihceh 948ih the sheath

In the storage neans; a Second sel f-contained, .
c yWith dmiudal gredves aendtimizsrs]. iQidp by axielde divestedfpracineeds be applied to

first. st.orage s _and hayvi.ng.a_seal.ing.el e .

o1 8 Sl s T A B bRty PP B RR PO EaE e, s amangement
st ea 86t sTRRAScIA Métkahd iRkt if ghedasmiel posismoaecanhotigtevent the
opposite second end regi on of the second storage

mezaedle feoma centpetinglead punefuring the skindfthgsheath israceidentally pushed
stor . m t he

o R SR Bt b SRRSO RAEBINEEAT L0

to pierce the sealing elenment of the first storage
nmeans_upon the secaond storsge nmeans bei ng slidably

dr$VMMé|R§ﬁQE'FgEf§WN§FQ ge neans; and

In one aspect of the present invention there is provided a syringe assembly, the
syringe assembly comprising:

a first self-contained, cylindrical storage means with a sealing element slidably
disposed within the storage means;

a second self-contained, cylindrical storage means slidably received by the first

storage means and having a sealing element slidably disposed in one end region of the



a slidable actuator for driving the sealing el enment of
the second storage neans axially to force contents of
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breach the breakabl e seal for discharge of the

contents of the second storage -seans into contents of

an interior storage volunme of the first storage neans .

t seedhiorags mewnsand sigieiag clomentdiapasad akin apppsite sseend end region
of cthe fi i 8]

PR o RO LRIR, TRPT Bl ARl B RFII A ume o

t ke sacxrdlsterhgs haaanefrbinehepiemingglemetiththe piecing ckiventlpging arranged
nmeans being further drjyen axially along the first

stiB PG e aFaling gﬂ—&ieph%‘rl thy et SOrgeApRRERAISthe Second Stogpge means

f Qfeir%tstliﬁ%l?‘aﬁﬁ%ﬁ Rofl #Hggﬁ?%sf&tﬁ%égﬁeﬁrﬁr afiegl i very of the

m xed substance. Ty Syringe assenbly
i ncor pardidelsle hbtvatdefardevingrtbasmliag dletisat ofehe seepyd storags means

conprj ses a needle enbl y jncludi ng. a,needl e havin

o SRALLY S T om0 g popond plorde mageng iy Sorag AR breach the
adppd@Blelseal F6AdisdMal gl JTeRAIhtchtIbABS RO R MREA in®f contents of
a first substance and the second storage neans is

adapnierior goraga volngleyof thet fiiststerage mdensgo fpmea naxasusbstatce;

a second, subst ance,, the f.i.r and second .subst ances .

compr | STHGBRE TOAREHS obfHeptre HiteEE HEHG 1S RgHE 16 being urged

S tadéria0Be MRABRragemiaas aldfiect &8&idn dfthe Hi@A030BstiRA Mferefrom upon the
conprises a frangi ble seal for being breached by the

neéeend sraghaesnsdaing faghendsivpn ariey eleag tedisiestoragemspyp, and the
SRR RABRROOERlacH ) UGN By Sl of e mise

nonbstedoeasabl e attachnment to the first storage neans.

Preferaply, . the needl e assenbly includes an adaptor X
sl eeveafycﬂcaélf/f tBe ﬁyrﬁg%etaﬁﬁnﬁy HICRTROFtesIhe feleveppmigaps and the delivery

ASHEME ¥mbhs !&%e@&l%%éseﬁﬁ%f ﬁgﬁld{@ai‘&fedfehﬁvﬁg%%eﬁle ftig'r

sl eeve including non-rel €asabl e "engagenent “means )
non- r el Rrefsedblyy tlat firstsionage tieensid agapded tolsedinglyt mtdime predetermined

second, epd.reqgi,.on of t first storage neans. . .
PB4 55 A SRae i B scenit i Jorent AakRY ifeslipgly rtain a
agRedermih R U604 RROAD Sifbs@nSd tkeAirsfuild seforldagkithttes comprising
means for |ocking the needle assenbly to the first

stthe eqientpahibe it and preond statyigg meaps.r al - acti on | ocki ng

nmeans ' t rofiled soas to.peryt t .

2t - achri e e M AE SRR ea sohfTet £ ofREBispA S being breached
styrtag acdibaotthd utedloass&Bbl§twita R Addd®msedmblings treaghténto
assenbly fromthe first storage neans. Preferably, the

néé‘_&f‘@%@’h%lﬂi}e frapgiblgeeala one- way val ve for
o L R I g U 0R LB
first storage means.

Preferably, the needle assembly includes an adaptor sleeve for effecting the
attachment of the needle assembly to the first storage means, the adaptor sleeve including
non-releasable engagement means for non-releasably attaching the adaptor sleeve to the
second end region of the first storage means.

Preferably, the non-releasable engagement means of the adaptor sleeve

incorporates a spiral-action locking means for locking the needle assembly to the first

storage means. Most preferably, spiral-action locking means comprises tynes profiled so



Preferably, the one-way val ve conprises a chanber
communi cating with the needle, the chanber having a
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the m xed substance. Preferably, the needl e assenbly
further includes a delivery tubdé-conmmunicating wth

R R T
prresistiseftirationt dTehd/ AdeiR Rnhbly SroffRRRY SFO?&gC %n‘s? % o

engagenent with the delivery tube. Preferab
syri ngd reissbhb the readle nstembinincluslesa shé-dangalae fardtiabiting return

[ V] seal i ng.el ene of the second
AR L 0ol 8 R R 5 SEFGE s
second Pstferablye theamesydy¥alve dd@ipriseSd ciffnfief 86mARAIRting with the
thr%ﬂ?gPt e piercing elenent. Mst preferably, the

alf © ¥ S@dnga yalypgall themin fednliibiting dhemaub Flow of the mixed
eRgegaRENt With the sealing el enent of the second
storage neans. Preferably, the plunger includes a

movabl @riferablyetheudebdib ageindlyt farthemnintludes i@dlivesy Bbe EiBmunicating
seal,i el rrenil af .the second storage neans by the

plv‘ﬂh’gtgg Clﬂaénetffr & Aelive e RERE adgitied Oyera therfrangibld seahef the first
pkterRmdaak akhj ' s stopped . .

B N bRt e ek DA AR PR S SRR with he
ofleliveay pibanger prines the needl e assenbly for use.

ol A o et o g e
s driving tieysbaliggelomeatTHBROfecER0lDE nﬁQlegePclizﬁly?ﬂ 2‘51’5? Ehne'ch)Ptents of

set to a nonlimting position. Prefera
i egecoqdisiospee meamintedhesBest sintpge epenthraightivepismirendement. Most

S j r _that sub ntiall revents .
¢ PEEGRS Ee Aot CorbRAS S v Bon AR Fot s Rarablrtimeseotusmt with the
t bealing elennsofthageont sdfage Hiaher abl y, the syringe

assen‘oh}/ further conprises a safety sheath operable .
bet wee eger#liﬂ?’stﬁe PEwEgedneldesrraavahde bartiphwhish aets twlimit actuation of
StheQblidoerRGR AF el f I ssenbly and.a

second Focked 1 et{?nreaS El::(lt%él Sb%ggeet Ilﬂgaﬁg d g tfgesgl {652 i%%? Eelogdqmovement,
nedereby rioyement afsles pltiger sélativeto e figt §oRYE Rieask & kRBped at a

L.al_ . movenent, wh i.n the | ocked extended position.
%‘Jﬁfoég PP?,EO%EYP\‘%%& thequ Q@?FLWV?@@IE Shheglenger pames thecheedle
wassérhblytfbeuggheat h when the sheath is | ocked in the
extended position.Preferably, the first storage neans
i s pr okickaeblyd the plangerig dlimetisioatd to driviedhdlseatingjeliedent of the second

gg%gﬁ lngﬁﬁdsfs@ V’ﬁdﬂ%%e%?rrl&a Q %G‘ggllgg ?I?eirgc% xﬁ{e%‘{ﬁéj r%gvaabtle ritr?i%; isasre]tdto anon-
limiting position.

Preferably, the plunger is detachable from the sealing element of the second
storage means in a manner that substantially prevents the plunger from withdrawing the
sealing element from the second storage means.

Preferably, the syringe assembly further comprises a safety sheath operable
between a first locked extended position so as to shroud the needle tip of the needle
assembly and a second locked retracted position so as to expose the needle tip for use, the

sheath being prevented from axial movement when in the locked extended position.

Typically, the needle assembly is completely received within the sheath when the sheath

is locked in the extended position.



ext ensi on segnents and each of the extension segnents
respectively extending for a portion of the
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sheath being slidably nmounted on the first storage
nmeans and provided with a foll efer el enent that

oot vaalbly e RO RS ha i praideA Sy orHos Gl oytending

| guileeheMegdhd @0 ahdnAbl BENEHIBMded 8 Bl MR sborddtRdf Withltransverse
storage neans when the follower is engaged in either

orf8teasion peemenirndeasle obthe enishsion seemrentstrespottivalpextending for a

c I . a ct ,of. .the present inventi . .
R T L L I e S
f aiousitedr @ge AR sHEPS eMRIAE hnEHRG1de® idfa BIIHWEEIement that projects
sybstance.  froman exit portion thereof, the

o an Byels sprtegerof dhe shegtd and aplereiveriby the fenidetchannel.
conpar et t [ f fi,rst
subst ance; gggggéﬁgﬂﬁ%ﬁ%gggﬁgﬁ?&%gé%?§@9?3$n§g%lgﬁwnhefhg
s sraggeneins avher tdenfdllswhisit angged Goethen brad  the trafABSe extension
havi ng“i\%fgal Ed sfate and a communi cati ng substance
st BB¢hangglen in the communicating substance

state, 1 Qﬁotﬁ&"ﬁ@%@’b‘t Sflthb ggesgi?@}ﬂ%n'ﬁgﬁ me'ifec‘is?@&i&&f@l{ﬁggiﬁcompartment

conpartnent to be placed I n substance conmuni ca
wisyiingetpslaptied or stayagraandrsebsequens rjretioe of 2 mixedstbstanosfrom an exit

neaﬂs 3 %gﬁgﬂFtolﬁpve the conmuni cation means fromthe
s &3S B eI He OB BRTHR I RAY CUPRHRRE f  r st ur gi ng
nmeans RyfirkosiipatthensRiapiRd f&l}d@%@%@aﬁ% Rf 8lirdt §A6karlcbe

second conpartnent, is urged fromthe second
conpar efeeandicampartmenttadepted furspaled storage 96a ascond swhstance;

witht ' . ce.there farmthe m xed

subst aggurtlaRi SSRGS elCl AR sloR s oS it cupptance state
s wistebpcwhémintthecdnhicS@ipabitaRdlstdts, e ERembhieaUt@ neans permits
the exit, portion. Typically, the first and second

utllfi SSECHEcoRPaiment degtacsd 1r suhistagrecynmARiestion wighthe first

vvicgllﬁp gpoi tudinal axis of the syringe, the plunger
inafirst’ range of novenent acting as the first

ur gi ng comeanisjcatioidadtingioplmerge addptedsto sewenhe t@n@enioftion means from

venment acti as the second urging neans. |In another
g?}?esg? e%]staqutg"glgergg@mmpme}tgn there is provided a
et hod fik@furQREhRhhd @hﬂ&? kit s'e@él{q’s%'b%t%étin WIeh 9o second

conprising: providing a first cylindrical storage
rempatiinentals segedritbne fhei sachnidocmimpettoreapiatothe fisst compartment so as to

mix with the first substance thereby to form the mixed substance; and

second urging means by which the mixed substance in the first compartment is
urged through the exit portion.

Typically, the first and second urging means will comprise a single plunger
aligned with a longitudinal axis of the syringe, the plunger in a first range of movement
acting as the first urging means, and the plunger in a second range of movement acting as
the second urging means.

In another aspect of the present invention there is provided a method for operating
a multi-compartment syringe, comprising:

providing a first cylindrical storage means and a second cylindrical storage means,

the second storage means being received by the first storage means and having a piercing



the second storage neans being received by the first
st orage neans and having a piercingel enent at one end
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opposite second end region thereof, and a breakabl e
seal sealing the piercing elenefit froman interna

¢ R ot et et MEBeRE B Dl leihent gk Pbsite second
Piead edgich BRIERLd BibekkaiSle b sefRbL tROpiSlcHFRIMm&Tt ffoR€an internal

first cylindrical storage neans; driving the sealing
elstorRgetVolyme pkths second sioyagenegangal st or age neans

Pal |y, |, of .t.he. .
o oL kB OB B SRAROL R s R ERG oment s

stsealageslaman sf the firktwytindrioahstoragaimeans;f or di schar ge of
contents of the second storage neans_into the first

st or ag&tiyingfhe seiiag RigPgef thieeconhedindsicalrstarage measmerially to

S HRlaRE th BrBAAbIEA df é;el:(li st L ﬂﬁ%s"ﬁ?ﬁ@y éﬁcifﬁ% ?{é £t and second
a m xed substance; an urther drirving eco

s tstorzggemerma s flaidi cahinyuri atien datdisdhergeiof echtentlb sf thesecond storage
fromt h? ﬁ\l?&st it oreglge nmeans. |n another aspect of the
prEEBht™Y HYEHE 4 HEP®Si s provided a sel f contai ned,

cyl i ndidiseBArgRipith Bsht&HPERHE seBBRA Stok4k nfbans into the first storage means

mul ti-conmpartnment syringe, the primng storage means
c éorpraviderigmixgd sibstmapilandseal i ng el ement di sposed at

ol cmontutid g0 g St FpBSF piRaLauAl ol Bt substance from

t iy @ef stofaBenfehey, age neans having an internal storage
conpartment containing a predeterm ned anount of a )
subst aheaneiher aspest pf e prasgnidmesntinn thees isgpreddedealsdlf eomtained,

ol b3 B0 s BRSO gymne s

I meanacayprigige housi ng of the syringe, the syringe

housi n fining.a further self-contained, cylindrical

st or agg Sﬂg%é}]?%e Colrsslpnarf dsrogrd aone §%§e@mﬂdé¥%ﬁwﬁorage means and a
hav8o @lefdsht clﬁ%?]osgél tde@lmpﬁ)aﬁ cb O cﬁlderﬁégﬁ Ilgke%rﬂgtgg gtorage means

within the syring ousl Nng; ereint pierc
elheving an irgemak dorgeccdnyparipicat comgintnige fredetdrarinesicmhdumg of a

el nt to,effect. flyuid mruni cation into the further
iR ﬁ%daﬁ’s,?legﬂagff?@e Eorinrs O EegpicTiRe CoPP gt by @
S beaRalfle BRANEe btdrapt htAAEEiAOAIPRIANG bH kE@MPMsetddinto a syringe
along the primng storage neans to effect ‘breaching o

t Heuprealdhp seingsathe syidngsi howsiag defining vifertsuriself-sortainkd caylindrical

t I e s. into contact widh th .
F Spe R PR SRR bR sA R0 8T hg 8 it digapte sating clement
prspostd withih dedysiufshantg; and the prinming storage
means being further adapted for o .
wherein the piercing element is arranged for piercing the further sealing element

to effect fluid communication into the further storage means, and the sealing element of
the priming storage means is arranged for being urged axially along the priming storage
means to effect breaching of the breakable seal and discharge of the substance from the
priming storage means into contact with the further substance in the further storage means
to provide a mixed substance, and the priming storage means being further adapted for
slidably driving the sealing element of the further storage means axially within the
syringe housing to effect ejection of the mixed substance from the further storage means

through an exit portion of the syringe.



slidably driving the sealing el enent of the further
storage neans axially within the syringe housing to

we@bdoent63ad ecti on of the m xed substance from tPEI/AU2005/001939
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further storage nmeans through an exit portion of the
syringe.In a yet further aspect-7of the present
invention there is provided a nethod of preparin

1 ( . a
syri ngdngiet fisiker asprgof thengesept impentionghere iy @agnde%ﬁ@ethod of
s = i [ ' i Storage neans containing a
r gjgépeaglﬁgégbgﬁged@?é%ér’nggéaﬁgh unt of a substance at a
first |pemiingat lehft®ne yélf-ockthined, cylindrigbstomge mehay/congpining a
seal adapted to be breached for discharge of the _ .
s JB&E%YP@YF‘?%‘?HTPW@ i gha e Wﬁ%ﬁlap%tmg’fh@ [gglindrical storage
CYhiddd hhhifh a $Ea8RedRUDrEL AR FdpQischdrgd of B8 %ﬁl’)s@é}lcr Proth the

second location renote fromthe fi rst&?ocau on, fo
adidragesmeantsi on of the substance to a patient; and

assenbl.ing the ri .at the second | ocati her eb

Che oyrigeoriie B s RaFil! shees BEARTEondin i et Becond

C qB&HtioB 28mEB I tonefhé fIRanSatioR! fofl 8dihit@stiallen bie SHRBARB & a patient;
to the patient. In still another aspect of the present

i rApdntion there is provided a drug delivery system

conpri sj . i | SYrhN S .

el ucr g BhL SR BT Rrcbug 1S BBy ARG TR incororates the
StsiragempBRIad fiarthve ecinpriss slelsry nfeahs fiir delivt@g tied substance to the
contents fromthe storage neans, the needl e assenbly

i @Y ng a needl e having a needle tip; and a safety

sheat h i . .
05, t1 Aaog) A RRI SPAR el i R e L0 Red o drpg delivery
| oyktesh doaiprBiigerkypiage adsemblyothasytingeaspasidy ildudingd| e

tip for use, the sheath bei,ng;igrevent ed from axi al

movenerftt 3REeRe; spenpiamed indsical SQEBe A% on. In this

embodi ERdedlelR&niiy mgﬁscﬁé%e BPLntERY HEATTRE 5dFagB nidalld!tRe needle
sel f-cont ai ned storage neans, or for instance, first

aregsenatdp intlwbing a pesdichaven sneedlegép; apdns as descri bed
above. In.still .another, gspect .there is provided a kit
Tor o oy PfstysheauCORATY wRBr & a0 Erd SpPh@l gpSiiofl bl o shroug

| e Aéddletip hritba kdcbnd RREPR LALLM Jodich & asit® ELpose the needle tip for use,

conponents of the syringe assenbly. Accordi nal( y, in a .

f (he psathebgirg pregentedhiomaxind movemertvhesin thedpekedsxtended position.

provid ' e | = rtd - i

syring gl’g t?iﬁ léhfgf){lﬁ)%egﬁgl?el glyfl;%e %se&b%gﬂf c&ﬁ&@s% a ﬁ?@é self-contained
storage means, or for instance, first and second self-contained storage means as described

above.

In still another aspect there is provided a kit for a syringe assembly embodied by
the present invention, the kit incorporating one or more components of the syringe
assembly.

Accordingly, in a further aspect of the present invention there is provided a kit for
assembly of a multi-compartment syringe, the kit comprising:

a first self contained, cylindrical storage means containing a predetermined
amount of a first substance and having a sealing element slidably disposed within the
storage means,

a second self contained, cylindrical storage means containing a predetermined

amount of a second substance, and having a sealing element slidably disposed in one end



a first self contained, cylindrical storage neans

containing a predeterm ned anobunt of a first substance
w@paeheosddrg a seal i ng el enent slidably di sposeRCTAURI0N001939

the storage neans; a second self contai ned,

cylindrical storage neans contag-ning a predeternined

anount of a second substance, and havi n ac{

eregieine! the serapd 9‘&%%@@@?@@8 apdha Bh%’%%]%?‘é‘@‘il SP@F fﬁég opposite second

e NbicH FiRg ?ecgﬁ@%rc?ﬁ 'aﬁ(‘i G 'bg%kﬁ%\lﬁ 8B teaths BR$RErior storage

at” an“opposite secon égl on e second st or age
nwaligne @omthidng tlma;leahidesubﬂaﬂlcesfﬂnm thegpierning eteardntr

The. pi SIS TR IOTHSRERR 1t HEDEED i LB AL TEL R e st
5 | StorsRRh&ERs bRl BR éﬁ’ drbidl Qle‘me'h?fé%!n\éﬁged% pidi€e fhes&dling element of the

st orage neans an t he prercing el enent is arranged to
pistorage méras £@a11$qhgrge o therrecarfd suhgiarpedntadhe ﬁ@aﬁgrage fneans to

di sch e .of nd subst e in t.he f

SPLFY: {f;eeg uF% s%guﬁ? v%rgﬁiﬁg ntglé(e%i S?bsttance, when the
S WBSRE WRMhgedRbdny mécéwed betheifradtralisheamee, when t he
second storage nmeans is received by the first stora

neans Typisalpl thy picraine grmeetofg syrivgronsysreeassynbligsl died by the
10 ﬁx‘zerﬁ%n%%ﬁg“fﬁpéfsea“iPo‘f@kx?Heeﬁﬁé the invention will

conprise a n yet another aspect of the

pr esentln iysivgibthed Bspebiesfahd pregunoitiveatibrathidietis frowided aeitioy assembly
of a syri ngne .the kit conprising; a self contained,
c\PIf rsufingea fheddithomyBisigans; and a needl e assenbly for

attachréegg fctoﬁtah-%ﬁ &%Bﬁﬁ&ﬁs %egzla?ahgednaeedl e assenbly

i ncludi'ng a nee aving a. e tip; wherein a
s af et y asfredlehsiembdy fotatihshnemiitt thel stocagk eeass, sheagredle assembly
t he ty sheath bei ng operabl e between a

saf
15 ¢ "g’t‘dm%&?@ﬁ‘ﬂ%g?‘éﬂ%l%ae S5 on so as to shroud the

needl| e \iflﬁe?elﬁ'ﬁ%ﬁlfe{ﬂ"ﬁleﬂﬁqg hl?da%@srﬁﬁﬁﬂté’d io&h@Etbﬁa‘gB aebah§) thd)@fety sheath
storage neans, and a second l'ocked retracte

osi tion _
s daeag qp@ra@iqamemﬁwémmi eitended pou@@n SQ #feto §§@éﬂ¥i fthe needle tip

%’%&E‘% S% g@‘ﬁt %ﬁj‘gﬁéf})’ -r]%fb agg?c} g)ntﬁ? %e Orage {\AIQ % Iaﬂd 5?&0'11? $582d retracted

S)ﬁolsiﬁi@ﬁ%o abRnsipest My nkdiie 1 t1F Y&risé,Ghe siichth béﬁfgtlﬁeﬁéntaf from axial
the first storage neans w be different to the

20 cgnevement when Hethg dackpdioxieried posiighns. Most preferably,
th
e congenl ngly,[ 1%1 erﬁllﬂﬁ _dol] r?t%ém%?p{}ﬁggsecon 1&” th€ HRAESE the contents

a powder’a conte rage means
Wi dfithefirsp stbmge aeangwiltibd diffefent toi the cantsmis uf the meanint] Istordge means.

powder roviding the substances in the first and
© Stlavicreotbligthe foitats< s BT grogs BB CERgRmBE o pipvdpr and the

us&nﬁ&%ﬁﬁ@éefcoﬁd §16ra0f nRBSs Il RARiseh 1Hg0R1 RHRHARNES Solution with
25 the powder. By providing the substances in the first and second storage means separately
from one another until use, the shelf life of one or both of the substances may be
increased compared to the resulting mixture of the substances when combined together.
A syringe or syringe assembly embodied by the invention will generally comprise
a single use syringe adapted for a single delivery of the mixed substance. The mixed
30  substance may comprise one or more therapeutic agents. The agent(s) may, for instance,
be selected from the group consisting of drugs, vitamins, nutrients, other substance for

providing a therapeutic outcome, and mixtures of the foregoing.
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generally conprise a single use syringe adapted for a
single delivery of the mixed suBstance. The nixed

The agant (e EmBIGRS: BfeRon il AeaRRS ATy RFRI Toruse with

grasyringoasbsdi¢dipy e pse@iSnveptibaM ns, nutrients, ot her
substance for providing a therapeutic outcome, and

mi xt ur &8 2derthes gclpted egbpdignentithgreris peavidedenrsevasevalve system for use
t S i senbly suitable for use
V\nhfﬂle%é}zly Fgfgﬁlgggigrr%g&ﬂgegqlé%@ﬁe present invention. In a

f ur t hedn pedth¢redlatedizatiodinmnt thees B provigedan ARt sles@ Me¥onnecting
Vﬁ%ﬁve a]\ést em flor use, W th a syringe enbodied by the

i RFRE B Rssaorbly Abt Rafnge smbodigd beribriprstant invRiticsl tog cylindrical
pg@y%‘%qﬂeﬁgagg@gﬁggdgogg_ve for connecting the needle
assenbly of a syringe enbodi ed by the present

i nvent lpiettapotherseldtetterhbadimstichagds preaidsd asindRSGE isPesbe, the

] t ther. rel ated enmbodinent th i
ot Sing SR e Eaired s il e Sdype Ha EoR bR iR
S ptddeenfinell A6shes PR ALAPERANSURLARS, Fi5k &&a%eeﬁkéx&%}’ng adapted to

retain a predeterm ned dosage of a therapeutic

s 61388 38 actupiee aist Bisherul thetgnBarskedehiyerydegsne dt dancoppositgend region
aphepGffuator at a first end thereof and delivery means

at an opposite end region thereof. In a still further

rel at eth stidflirthenteldibteaboEmphtakérd @0p@vRive h 8PtEA forl A€ safe
safe delé%gry of a drug or drugs from storage neans

afpeayoF adrug on dimies diomt sterage means adapted do1 independen srage from
o g ' e1REs d_ . .
ug&is, '}ﬁfne‘éﬂ‘éel% gcg k‘dé\efﬁr Jelftry H8nd {hlﬁ% 08 £do rsg %Ffeérgglgr the él'eyvery means

Preferably, very “neans i
t &5 mrordded saparakddg to the afeer abl y, each conponent part of

t he syfinge includi the cylindrjcal storage neans is
MosPrelegity

unusab TG CAEhFHTRINCEY RasHOf the Frings weldigmthe cylindrical
UStbRISS ntRAfs 4RihbdabRSRE Hﬁfgga‘gnﬁﬁgﬁﬁttb%rin §Q o@vﬂ&{Eh@uﬁl&s‘ 4B%ntil
of the pr esent I nventio Yy a COoNnsScCl ous act.

AserBbled degedies tavfomni acnyeidgé of thh psesepdnvehiionby arosyctous act.

her ei n,i .por at ed r.ef er.ence,. Any di scussjon of

docu meﬁ‘! lgj ?lggga??fls ﬂﬁ?ﬁ%}%lg thigy &ﬂcg’é&lg’%ﬁ‘r{" i ﬂeé%lnﬁ?YPPW&d by

| relferendei Ahytdscubgemof duchidRe, Adks, hlitGiaRP86ViEdsCaliRE oLéhe like
solely for the purpose of provi dl n(IJJ a context for the
pWL@Lryli‘?S Peppdnelpdul injthis isgeqig;atm@ isroldyfortheurpese of providing a
oSS! . akl. of . the matters formpart

o PAGE R Ind Bbert HocRor iy B LI o anis SRttt o ol of

i thesehrattdre fotmr peireofald prie arftease bﬁﬁf@l@tcohﬂf!{&f%ein@ﬁl Rowledge in the
ex| at %d in AlI;lst ralia or elsewhere hefore the
1eld relévant to the present invention as it existed in Australia or elsewhere before the

priority date of this application.

Throughout this specification the word “comprise”, or variations such as
“comprises” or “comprising”, will be understood to imply the inclusion of a stated
element, integer or step, or group of elements, integers or steps, but not the exclusion of
any other element, integer or step, or group of elements, integers or steps.

The features and advantages of the present invention will become further apparent

from the following detailed description of preferred embodiments together with the

accompanying drawings.
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inmply the inclusion of a stated el enent, integer or
step, or group of elenents, intdhers or steps, but not

t [ r t p,

o S D O o1 PE A DT P A B AR T

and advant ages of the present invention wll becone
further_.apparent fromthe follow ng detailed

descri gig a8 egplodedrideernberledsahamatisgaew of a single ustisyringe
aGg yi ng drawi ngs. BRI EF DESCRI PTI ON OF THE

ACCOVPANYI NGDRAW NGS Figure 1 is an expl oded side

expl oddtigweh @Aul itlustamsiaps for teragietblip endWeloT8R syringe assembly of
a?e%ﬁl , Flo&r}r es 2A-21 illustrate steps for the

as$¥ °§F‘%\$ $8Yof the syringe assembly of Fig. 1 for

drug defigues 3A-31. dlfsese IRk sfehd HSthe %s@mfolé;e %}L@ﬁf;e g&\f f£R%yringe

in the assenbly and use of the syringe as
Fiagsembly efljgr 4 is a bl ock diagram of a drug delivery

syst emy. Fi £ i schematic view of a kit for a
_szri ngeFl%'b'i%?{alﬁlaz’_l‘?%rd%ﬂ@iO adpg %qhb’@rycﬁé(ﬂe%ry system
i 11 ust Fagad 39 aktitbmdlic Vidwbf £k f&@%gﬁgﬁ%%gtag%‘:fg{/ ﬁ’ét%ﬁlel the drug

views of a nmulti-conpartnment syring |
i SBYRY srstem ilfustrpted bpdiimtle st ages of use; Figure 7

shows fg: [ f safet.y sheat h. of a syringe. .
assenbl y° 1 n 6\éé)l(lt% g@l 8@8 S%ﬁﬁg?le‘{lé{%%?fgadm%’é???%é‘% %nge embodied by
f ithet ieverttionat four seygeatastagssdifige;to Fig. 1 to Fig. 3L;

Fi gure is _a partial side sectional view of the

syri ng&1gired; Jows figpbvipwe oba safetwisheatineba byringe kbsembly in extended
abh ARG ¥ ' n extended.pasi td.on, .

Fi gure g%é? O%ﬂlgﬁ%r‘g%%c |v2[1)\giS Wn%fact% ﬂlleg?%gydtpﬁ:ﬁgg tgrfldg'%L’

saf et y FigwraBlis obafiabsidd setidndFiview 8 thEbgritige ofPig TahBwing a safety

fr oni 1vi ws of a furt hﬁr e ogi,msnt of the safety

SHEAI R plfandentcnt WS Uhoshap pApEeR ToeRoTE

PREFERRiarE . . .
i rENEOD WV@%&W eth%%%}% L#afy@ﬁeat? Sgléls‘g 7 and Fig.

description that foll ows, u I nc
afy fluid substances

Figure 10 shows front views of a further embodiment of the safety sheath of Figs.
7to 9.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS OF THE
INVENTION

In the description that follows, the term “liquid” includes any fluid substances
stored in or ultimately delivered by the syringe assembly. It is to be understood that the
term encompasses, for example, single fluids, emulsions, suspensions, an admixture of a

fluid and a solid suspension, an admixture of a plurality of liquids, and combinations of

the foregoing.
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suspensi ons, an adm xture of a fluid and a solid
suspension, an adm xture of a plurality of Iiquids,

and conbi nations of the foregoing. First Embodi ment

Filirst Embodimestherat i ¢ of a single use syringe assenbly

10. In this instance the syringe assenbly 10 incl udes

a single self-contained, cylindrical storage neans in

t he forhig.dfisa stimiatic-oShapett weRydngerssehiblnd0i hgthds instance the
storage vol une 12 defined therein. The precise vol une
ofsyma@ assanblyd Ovenlugas alegilesseél%wmwe avlgirigalsospgeympeans in the
ieh B8 KR SRRy PR BRRLE BP0 A%, 1284 thorin. The
rrqymmrmlumebﬂha stomlvnohgnecmis determinct by arseal 1\Rasehlirphy and slidably

of contai Flr 6 of c talne 1is. .
adapieable g ?%ﬁlwsm ?}@% 2‘? 9%0%'@?%013 lsﬁata%liﬁmes during
Pl A@&ent. fetaihb §ea@ih§ Refactlyit] Snadeal 1351013 ébn'ﬂﬁné%'l'lg'lﬁ%t end 16 of
along its longitudrnal axis with axis 14 of contai ner

1 kontaiher b1 ixndapited he slitlingly ceceivedhereingn ebngate pbimest har The plunger

tl ﬁlgﬁgg e}pt[eé@tgtbggfgﬁleél% 3 ecé,sol\ﬂpg?'lﬁ]\cﬁ:n% %}ﬁllsi 3\8&1 a(z’(g%]ﬁij %f optamer 11 and to

S aptadhok@ Gith €kt leid 1 6F cailaih@clE s46h BHat S8aY esilketof e@ht a leading edge
13. The plunggr connector seat 19 is in the form of

cdbereqf, @mqme sably withiaadungey cormeelpy eeat by locatsdh ﬁe@@bwr%ge 20 of
'nor}nn&geg le% '(;Pnl%f The Ilf)ﬂﬁ%eloéo 1? Jﬁfg JI,S]E] ﬁ}e iof‘g cé)&tytaﬁﬁpwd to
g’ sea nnec he plunger

c Qﬁlé@shbmresﬁ% sehﬁcdrﬁle&blﬁm inhtaé fdrieofid hosger dobVel@m’l Hee seating of
mnthdramn fromits en enert with the noveabl e %gw
13he pesrejainipg Sex SPRGTT ﬁé?vlﬁm Hraingst cqamgpgeteat 1 spuch that the

i A8 sy 00 L o ORH 80 43 sy

rm'eea&kxhg tisaabvehdent of plungat 1®isb lhat itcooreaionesf chitaer thand away from

1r5’q qyﬁ&é atl@g gla}sdgl{}ai Iaglémgi a‘Hi Eea&%!&r el I()gen;ibfessegfr)lv:’»er%?ari]rtled within
S Lgoﬁta?ﬁe? MY al ﬁl@ %BEEUBH Athall bhsdiedRehertthd difR€oh OF Hfogénent of plunger 17
nmoveabl e seal 13 along |ongitudinal axis 14 al

wayastreversedend position 2 1 within container 11 V\,hl ch

o 2 Bl it 1 Bt AT RS B s

1113 dl@ﬁgﬂéﬁ%m&inﬁdl argilalaf theahy tdart firl Ifdsftfdihczfl vemriﬁ womtainer 11 which,
23 whi ch or transport. of container

c ontaidaBe, Huedsdie cmtqrﬁ%méwa&eo%mév é% {n ﬂss |d€§%t10ndtf (CPRiginer outlet
%1 Sﬁrﬂ{ Oﬁta%{c?e hi %hgde\é\”agféhg % &5 A8hd QJHTJHT a][gemﬁ‘%ﬁé’@ﬁj which, for

'iver con alner
I nepspat af amtaiﬁérll\legeﬁlsrmammw nmeﬁﬂlnirebpemlme\rem tdress, during

formof first, engagenent t 5 and second engagenent
tytirpélsport of 11qu1dw%%n storage vo FZ gag

Second end 24 (the delivery end) of container 11 also incorporates delivery means

engagement means in the form of first engagement tyne 25 and second engagement tyne
26, both mounted on substantially cylindrical tyne support unit 27 which itself extends
from second end 24 of container 11.

With reference to Figs. 3C and 3D, the tyne support unit 27 includes opposed slots
28 therein which are of sufficient width to allow at least limited flexing inwardly of tynes

25, 26 for the purpose of assisting the engagement of the tynes 25, 26 with the delivery



26, both nounted on substantially cylindrical tyne
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the tyne support unit 27 includes opposed slots 28

therein which are of sufficientipaidth to allow at

least limted erX|ng |nmardl of tynes 25, 26 for the
pURGss as descrbed fytherp é@%ﬁl@ea@ﬁ cqrpprisey A 3daper sleeve 29

2§h éé%&e@ Gt ARk XP&M{@n%F&ldafo HERGF a@@ﬁe&‘ e‘vﬁh%rsuggéso#eedle

I Very nmeans conpri ses an a eeve
r Easmmlcég 3 hbr an fnfus$dén @mnelebr 32foy celmicﬁ&l toleanthof de‘hvery system as can

e T B EEaraRle B 3 aor BRI GRS ot bist e 29 a second end
d Ir MR nS YRE BIMhARoERRANR PR AR IRA sdbBf er%’é?@’ﬂrlltﬁ tl*?é’d(ﬁlvery means

Luer-type fitting. The adapter sleeve 29 a second
e resigagenreat wicgnsnf thebnBBnartd rdeh, iis thasibistarek, tomprises the engagement

nQn-r el.easab engage W th.the delivery neans

e Eéﬁ%ﬂ?%%ﬁ %P&Fﬁ% tf%% ainer 11 which, in this

| NSt anCkhe tGRIFID5) §@§n§a§@ ICASAE BRpkd ENd‘ﬂlﬁ@l PBloca46d 8M6r in the inside
t he cont ai ner outlet 22. The t%@es 25, engage in a

spyalhds efrdepigr slpeierdd and progresstatengshe d%annei aslaad when e container 11
wal {wéii'éd?élaﬁ&’egB V\ﬁer slée{ E%\é%nﬁfthgg Qné%ﬁ%r ??st? V&%e%@%&r??& At this

channe €’ con

r loait] fuethtoerghgentdne 6 the 28ntaitet 11 Wibythentaptentieevd 19 ﬁtachieved by a
tyne barrlers 36. At this point, further_ engagenent of
t Hervase vegingef contajpert | ipngdengitudinal e 4 ipie diection of sleeve 29

la%e?%’lﬁ&ll A s 9@@&% Lw %ﬁ%&?ﬁcﬁ%ﬁtﬂiﬂ s3 ](séy ﬁggl and Fig. 2A) of

axi’s Irection o I'eeve
Wl‘harmm;' 36 lepdrnitesn@ed2tavel @fehmp/nam% Qéén c]nammbﬁ FHegpon continued

ot aunemstice seraer 1 ERahys o gligke S5 (ol cippash dhand the

3 HOORTiIERNRE! Sy 1s§r¥ @iﬁp&tﬁﬁw&ﬁﬁg m@énsc %‘ fad &ﬁf)odxﬂ‘lent second
ative to sleeve the spiral channel 34 and

t yfmc lbaariets 8 Jod@ng e@ﬁmndstagg of fhierspiraleastivw loCkmgknwgs are disposed

Faitisr gt ool Byl PGy R erd 36t o b g aso be

meansowit€l b SpesEs] 25@16 tHeehardlePdcicibaitRle Berefatiomtd tHR first tyne
flrst tgne barriers 36, which barriers nmust al so be

he@heloye gl end canplot, segling andraginisleagble pngsaement of container
ablqv a&lﬁe\;e‘alxﬂtﬂf %&8{6951%% 59 rst tyne barriers 36 before
|

i nal "and co ng and non-rel easabl e
e ngage r‘iﬁmtdehfze@mﬁaas retuded, in additibn eviel slﬁe\td’Q%dmp’teedle assembly 31

sl eeve 29. .The delivery ans | ncl udes, ddi
tr?agégeéévéhlagi i feer&c}é)édﬁﬁeeag %%gﬁ? ot s ARGl b nPpecificall, the
thfée(fllbra§§enﬁﬂ‘§d3 P(seéiﬁ Y%MF z n%yfiéég%lcﬁ%étetn%édlé b%&@inga

29. Specificall need 31 (see Fi

rc@ntzxuged @Agllectxprﬁﬁ’at aelslmdryj ngétlerewé edipte3r fm;ﬂltaiglgmsertlon of the

caont gur.ed need 40 at a delivery end thereof
ad’gﬁéﬁg et%]?e?ség‘??h&’ct’feﬁb insertion of the needle into

the ti ssiiereddivingRald U RE the needle 39 is a bulbous chamber 42 receiving valve
ball 43 therewithin. The bulbous chamber 42 has sufficient volume compared with the
dimensions of the valve ball 43 and is configured such that the ball valve 43 cannot
impede forward progress of a liquid through chamber 42 in the direction of elongate
delivery channel 44 within needle 39.
Needle housing 45 grips receiving end 41 of needle 39 and includes adapter sleeve

engagement tynes 46 which, upon insertion of the receiving end 41 of needle assembly 31
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t he di mensions of the valve ball 43 and is configured

such that the ball valve 43 canl¥et inpede forward

pr.ogr.ess ,of a |ljiquid throu chanber 42 in the.

CiiRB R S Ren e g ap s esTanisefl shgbgs it the adapter sleeve
needo8had the NEGHNS hAUS P theAReAE aBRnTHBESI ¥irBidined Sithinladapter sleeve
of needle 39 and includes adapter sl eeve engagenent

t Pds ageanpii wherebipdeliverisehannd 4 dncludiag bulbensshagbend are placed in
1 0f . : ) . i fom 1oy s
< SRR DA e S AR BN FpRegl v s hous

adgigti and fa M @art Of adaptdiateetd129.r Bgiditiongthe regabeienf thub described
needl e assenbly 3 1 is retained wthin adather sl eeve

2 apses sheubrys chpabei? inepnvastipnckishwlye badl 4o aghipsgyone way valve
: . ycHant iy
Y} RO S 21D AP S is &zeﬁgs% 51? ltcgggg’%agfgalg)e%iﬂege e eirgrl? xERide reflux of

with the del1very en ver
wWHiquind withinchamtend 2 intanadaper ddivesy wae 87 oThadapdreis achieved by

o anebsniclseniades itin P vorst PP ED AL e BB 8 St dapter
‘égdleﬁezxg%% 4Bad l%ll%tis & eg bg'ﬂ?e NRYrsY AbYWRF :li ufd‘h%ﬁin%tac&]e‘gi?ery end 48.

I's sized so as ubstantial ly ede |

erithis eherway ot arderaflek [functioh chi beiassistidttyi nasitgstird dall #pthe direction of
in ada elivery,tube 47. .This acti.on i s achi eved
el S AR a8, R gt byios o iass meaR ot d 4 & Be | 4

agai nstrételvingednd 2nd Adptef daraittabe #Elsipt6filkd bolBEtodrclade a sharp

ball 43 is urged by the reverse flow of | |%ui d agai nst .
dedpey 8P pdanie peierth membraneid\dusing gngagement ehadapiacileey 29 with

oA 17,7 LG9 Ao IR bl Beb gt 455K Wume 12,01
mMeRtiged 4 tasugh spted delivRey aibeidngthesugh4ltohs aliapbee ¥2 and through
deliveg% tube 47 is profiled so as to include a sharp

agegdisletiveip chernebdpinghe BesdisR abe 23 duri ng
engagengqf ﬁé %ﬁ%?ﬁ%l?& lb? (‘51%%8 Skifa W thb af Bk a# &% addptéQleeve 29 is

provide a c urd communi cation from storage

v akodezed difidul clontihgrege fidn téntainghl laljaletigss 5 aini the dglivery side of

tube .47, thro bul bous chanber 42 and t hrqu eedl.e
QR P 96 TRRNHER i PTG EAEBRFS YCH U5 P IpEeg 2 on the
apRE&Ging RE &%n%%@ﬁ%n%hés‘ﬁ?Zé.n the art that at |east
adapter sl eeve is réendered difficult to di sengage

fr om cdntaapantécularly trpferned dersn, Plungenl 7 ingluded ingegapleshagiaer 52 which is

of .barriers 36, 38 whi are_in planar .engagenent w.th_ ..

co Ve e suputbesd o S e el AFRERRIH R bntleel posicon
engagaeBoid drieds thid prebuts kididg Ak tmentl dplungpr Ef i &thtainer 11
form plunger 17 includes nopveable barrier 52 which |s )
pi W@B‘E p pregsierained dnserion) limig e Fhe moxepblesbarherzyis shawn Hglts arresting

DB A AR, 00, BT rovenent "o pl unger 17

i nt o cohiieainnesablelbarrier 52 can be rotated about hinge line 54 so that its leading
(arresting) edge 55 lies within slot 56 of plunger body 57 in a non-arresting position
where it no longer engages with first end 16 of container 11, permitting plunger body 57
to progress into container 11 so as to cause moveable seal 13 to shrink storage volume 12
and urge liquid contained therein through container outlet 22, adapter delivery tube 47,

bulbous chamber 42, delivery channel 44 and out of tip 40 of needle 39.



beyond a predetermned insertion [imt. The noveabl e
barrier 52 is shown in its arresting position 53 in

woe@s/06638% and 3H. The noveabl e barrier 52 can BPEI/AU2005/001939
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rotated about hinge line 54 so that its |eading

(arresting) edge 55 lies withifidsl ot 56 of plunger

body 57 in a non-arresting position where it no | onger
enGeuLEmbodiments: end 16 of container 11, pernmitting

pl unger body 57 to progress into container 1 1 so as

to cause noveabl e seal 13 to shrink stora?e vol une 12

and ur g¥ith referencectofigidriberetihdlusirated o dmgglelivenyisustemrl 00 based on

tlet 22 dapt del i t.ube 47 | b b
oAb Bt o R SRR B L B0, ROR RS o
3Y¥aneaREEn 6 peideRAhindl hartey 6f £8&:e o Fifigst lekatib@ 162 tosa second
illustrated a drug delivery system 100 based on the

f ilpeatiordBddi ment of the syringe described above. The

system S, adapt ed f.or .tr ] SSi of . . .
o adet drnn it ARG Ty B abbaRRRs bt g figesie agani
1Qgitalde orsRGAIY ak 8 Gidbleqidsddd3for Akarhiple by iwatofligieationdnto a

102 the drug dosage is conpiled.into a_disc

t .
quBgmeljanskiidyagihe Tredeterainsderupnily inthep fppded e S@%uf conjpined
EXIR i, S%M’l@%l&h o £6LQ @héﬂ%ﬁ%ﬁ@tﬁﬂ?ﬂ'@i. ;i %@Yshaglecfl container

Thi's predeterm ned quantity I's t oaded into a s
c dnat actngdr sigapagentnsans in the form dfarmoedabk sbalri0slat 8 fiagedd thereof
contaj ner 104. The barrel shagﬁd C.0

t al ner _ha .
o A her Al iEn R NS RISREETIEH PRRnS 1B the ToFm 9 Seeh fiepeible outlet 106

segh «dQRd2dhd tekdgest end thereof and, further, delivery
nmeans engagenment nmeans in the form of seal ed,

f r angi bWaemwiitid myuit@Boaleliversheprdetemunedeuantty. 1 0ffadisirag or other

S ui red to deliver. t redet er.mi ned quanti.t :

o b= st e sebish DS Bl e B LB ol 103, e
103 nkineray4 f tranBpsdite thedec&ridbEHioh afrtd 005 atd3hed t0€t an appropriate
container 104 is transported to the second | ocation

whrsuatar meags i the &ravofingedle asyembh Hehamdaneparaprigtegictuation means in

in f f ,
A g 0 1 AREE G810
1Q87ctidd dfthe predeiefigined qhdigity 00Tpdfdrag iy pativge 1 6& mkedplyce. After
109B injection of the pre eternjneg q¥anti§é %07 of
drusg tetyangaessemply §9B car b dgactivated apd prade sife pyfor example,

SYihi ATSRMHhedH BotRR o?ﬁeéé?eég%tséﬁ{ 9d9o3nd aedgviaghferture 109C

by or- exanple, Inserting at ast the needl e portion
ofinphegkel (s enilustra@PiniFig.d.a recei ving aperture 109C

in plunger. 109A as il trated.in Fig. 5. .Again.wmih .
r ef er enfc@R & irﬁér@f’e _%%U@gd_gltﬁ‘?/‘é?lﬁ}’e@ggm tpﬂg _@esmg\é& e be provided
def Ghk Bth £&HkiDE6® LM FRGahdt PRBIabRIPASHS bag k61 int® Ghidhtontainer
this instance a seal able plastic bag 161 _intqg which
cokdaphuager 109A and needle assembly 109 are inserted. For safety, needle assembly 109
could be stored in aperture 109C of plunger 109A as shown in the insert of Fig. 5.
Upon transport to a location where it is desired to inject the predetermined
quantity 107 of drug from the container 104, a user first removes the needle assembly 109
from within aperture 109C of plunger 109A, then assembles the syringe assembly in the
manner previously described and injects the contents of container 104 in the manner

previously described, for example in detail with reference to Figs. 3 and 4. The user then

disassembles the syringe assembly and can render safe the sharps portion of the needle



104, plunger 109A and needl e assenbly 109 are
inserted. For safety, needle assenbly 109 coul d be

W@ @eeeh3se aperture 109C of plunger 109A as shP@IAUZN05/001939
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the insert of Fig. 5. Upon transport to a |location

where it is desired to inject tlhe predeterm ned

guanti 7 of dru romthe container 104, a.us .

£ EPRL  onon Be e Desdie Budiep T erdf el 09 into aperture
anent W gluhg&G @fA. pl unger 109A, then assenbl es the

syringe assenbly in the manner previously described ) )

and i njW¥baers therpingonsesiyrisgodssewblyaifd 89B a9 describechebove is utilised, it

mﬂ%% g?érr%éiiﬁl%é%% agi?%cgéa{sgf %Halfogrsaf% girsrplglgtpxlret dﬁ\'/:'i%{lélb of the features of
ditkeas 2R hesmbhg elihdrial@e od GbesibiNatdndwhr rémiRe e cdafater 111 that
the sharps portion of the needl eassenbly 109 by

i sabedingmt ditiewbil Rebimposyblety 81USE t he needl e assenbly
109 into aperture 109C of plunger 109A. Were the
singl e use syringe assenbly of 109B as descri bed above
i Thitd Entbodimént W | | be appreciated that an increased
| evel of safety is achieved by virtue of the features
of the syringe assenbly, either alone or in

conbi nags ' : . [ ] :
oo SRR A Il 52 SRR Kb singe 210

Thihieh, Brithauirtiear ryfetence tof agnlas illostFitey athe kefiefehe diagram, is
ilJustrated a nulti-co rtmept syrin 210 .whi ch, .

e AT PR Firies DRELOR BRCsraiors aedef G o bentained

t kolihd@{dal Siimin3etcth@Imadhs compakiapa firf BniphRmes€2 19 having a first
storage position and conprisSes at |east a first self

c sRbstanse d 12 ssalinglyrsiared therdimpmda sacondigrdl enmtaieed, cylindrical storage

SRR Eh0958d AP 2LE e o s L s sord

s ¢hdrein 0 Firs dv@thart@iehi DO is gabstaltial A G mee BH % HAAEPFIrEbM S the syringe
cggpartnent 213 having_a second substance 214 )
s daP§iRg RS despiabedpbee @it is sepled 8t exibpRstion Abhby frangibledarrier 217 and

' f £4.0M 1@ :
R

above, I's seal e
exhdam peradefine@dduy containgig @edacrniieed @daimaofla fist slitetance 212.

def.i ned and sealed at. a s d end sliding seal 2
1 é“%%ésa%%fr&%@gwfa éﬁ'@\@_@ seLATE w&iﬂglgg@e‘éﬁﬁgke%%&ﬂ%a ARpgitudinal
g%gk@l Do ehedfirRf RAGIRHELIEA FRBY MaiRhinfheld él'eﬁlgri%féipﬁsitoﬂg}ﬁﬁ between it

Al so as described above, sliding sea
s lhdtheghigrinpwelkbofghe bempartrhent Pohgi t udi nal axis 219 of

"ol at | R BRB SRR EORR bl 3R A sllrred (Y Pt of the

C abpar dedriied2idbodirieritd) iafid iskabanaR]ly SefaRDb A Ract Bierl 220 which
213,.in effect replaces the plunger of the above

déstideblegvithim i beasl of firgtrempartnent? Hraloeg lopgigedingl @gis Al 9 thereof.

B2 2 S S Mg o
axipo2itd by laed gofded by the walls 215 of the syringe housing.
In the pre-use or storage position illustrated in Stage 1 of Fig. 6, second substance
214 is sealed within second compartment 213 at a first end by communication means
which, in this instance, comprises a piercing needle 221 housed within first compartment
211 and at a second end by a plunger seal 222 mounted for sliding, sealing movement
along longitudinal axis 219 within inner barrel 220. A breakable seal in the form of

friable membrane 227 seals the inner end of hollow needle 221.



I nner barrel 220 fits snuggly but slidingly within the
syringe housing so as to be supported by and gui ded by

W b@omed3bes 215 of the syringe housing. In the PCEAUS®S/001939
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or storage position illustrated in Stage 1 of Fig. 6,

second substance 214 is seal ed-M-t hin second

conpar nt 21 a first end b Qnmunj cati on neans,

whi ch, |W$ﬁ?¢§??2é{n&ﬁi’8?“%%‘ﬁ%ﬁ R BTN i} A5 oHE SRS in the form
22% RN LEL by fl d $asCRRRE &itich releasabl
sec.gggl%end by a %{lﬁlngerasseal 2%%@&‘”%0&*%1@ Héfq%?’ slli drier?as,a y engage
sovlth plgngayseated? asenerbébinghe fickt mad seamnderBi@iimientsiahove rendering
i nper.__barrel . 220. eakaple. seal, in the form of

¢ PSR eleaig onby TSR 2 His ¥ifnred Fosshiioe Miediemsus alone
neglitidadlafis DNYRithm8aherdamel®Y. 18 1dh! iBaAAAEP2H is adapted for
wor ki ng end of actuator neans in the form of plunger

2 zhdingupovement Hong longieding paisl 8ivethin frst epmpatmeriall as above
iQ%ggh%an rel easably engage with plunger seal 222 as
described in the first and second enbodi nents above

r ender i1Aghik BBy, it S RGLAionSBedB oY innB¥ biREE 2@ &3 1ides hollow
adapted for sliding novenent along |ongitudinal axis

2 Pgedle ER Ravinga sealed stelp by epans of 4 breakabiyeak inghe faam of fgable
2RSS B L0 ST hng gk SORLLULNBh o et

desopatient dyninpd2 K. | Tist sealeé statehie assisterlivy tha tipad thee@mnfecting piercing
of inn arrel 220 .includes hollqw n le.2 havi ng ..

o neep2g1 Bk Giniedin s i i ulimr 624 detcdrpeppgen Siding sea

f o208 thd f:3008ABAPERNT (RdectRd Edhpipliat 8 i n Stage 1

of the pre-use or storage position of the multi
conpar thherdollowmiendje 221 s adapted $ebd mdveat alveg longhsdingtasis 219 to a

by the tip of the projecting.pi.ercing.needl e 221 bei.ng .
aobBSuticFne bsteEFRlsc Lo ST e SRt SIS DBt hrough so
Slak @ REmSLeinddit SroaNbebMBedrpatimet 21 LaEbURS 16 Mgkt @bmbh®ment 211.
second conpartnent 213. The hol | ow needl'e 221 is

adapt edntuge pethampdigrcampagmens syiingedd 19athesxiisgeis dnitiallyppre-filled at

c [ ' t.an state wherein it;,Dlerces .
T 2 R AP ot Sl B R 8 i or s 6
cowictua first sabstadee D lincfspaimipietiien?d Bl dddr0degbnd ubbtan&d 214 in second
conpartnent 211. In use_of the nmulti-conpartnment

syPmrgemsn213, prd wifth thedirst and;seeandagonpapmenisiip fhegelative positions as
t | E i - 3 .
RBowh WS&%T: ‘?.Sﬁ@lmym:e%ﬁs%t% 5" @'é%};ﬁéé?cé Wa%éb\%lrst@glezg 7 and delivery of

position I llustrated age
f iths comderits ofthe syrdig? to a phiicrs is atbenpaset assamibled dndesugpphed as a separate

second._subst ance 2 i n.second conpartnent 213, an
wit eﬁl-?ﬁéﬁ ot Stamfl?é@é&ﬂae ab%t%@ﬁ PYTRR s Htpoped so that
PGftiehni Rk, ABeysHAMdrn A ntx@d SubstanbS b2y &laptcARAMRatdB ol Bélivery from
piercing the frangible seal 217 and delivery of "the

c oxitanttiontl6idieysngei Hfe to a patient is otherw se
assenbled. i as, & SEPAr ite T ' -
subet anobi 15, AHRRLLEA RouBy B PALENGalhEr % 2l b fBled in o powder

s g€ beghatdart 1@t within first compartment 211 whilst second compartment 213 will

contain second substance 214 in the form of a solvent and distribution liquid which, when
mixed with the first substance 212 will cause first substance 212 to dissolve within, or
mix with, the second substance 214 so as to form a mixed substance. Of course, either
one or both of the first and second compartments may contain one or more active agents
(eg drugs), respectively. It will be understood that, in this context, the resulting “mixed

substance” may include a suspension of one substance within another, a simple mixture of



when m xed, they will forma m xed substance 225
adapted ultimately for delivery fromexit portion 216

wo@boospedspge 210. Typically, although not excl uBRCwaU$005/001939

10

15

20

25

first substance 212 may be stored in a powder state or
granul ar state within first comartment 211 whil st

second conpartpent 213 will contain second substance
ziWOiSHbScf?f@eﬂf Mimitopther lagmesina horepasnets g Wg?rema Sikptance
Wi sBlve ¥R ey wiifin WeldihdrRGd/bt é_\%ﬁe 'UQ[%%%E iteﬁgeg glr’éﬂc!rsnioxform an

cause first Substance 212 to dissolve wt ,
wientirely hew sestande derbstl drnoeb@hbving eadiffeienf ciemical vompakition to that

subst.ance.. O . cours ei ther, .one or, both of the fjrst

2 00 B R e  AieR e i) i deraen oB e BRe b Pt elay
ag@firfiadedts SEH6AISH by he HRARS lifﬁﬁkﬁ%‘ fobrh, thb kikst BEd SRERY SiRRGces in their
that, in this context, the resulting "m xed substance"

magparaed.rgeled stgtes pah Sore hgensbeld lifstham that of thhiswbstances once mixed
a ' ' r.e-of ubst ances and, in .
othar oot B R SR B b U ERERE nificomBartment syringe
swhifitrancle: dhsesisldves entirely within the other and/or a

chem cal reaction takes place to forman entirely new

su%zt ance derived from but having a different chem cal
comEiltion to that of either of the substances from

which it is formed on m xture, hi a particularly

advant ageat FohhMBIIR nRMicAPrdEMbhet ilhbd 80nfell 1k ikl subst
first and decond .gté[g)st an}:egpi n thg%r separgjteec},%sea ed e
stiztpaspaticnt, thegpvastitiohafgetrshews) fakés the ntultinompatmertt sytiege 210

sulys s .once m xed so as.to formthe m xed . .

< TRUEIGER (S 1R 15 B Syt SiBerh el bt Bipa e deliwing actions:
syringe will now be described. Stage 1 Wen, for

exsaagele, a nedical practitioner wishes to inject the

m xed substance into a patient, the practitioner (not

shown) _takes the nulti-conpartmnment syringe 210 whil st o
still ilheipractifpaeryegesdpnes bawrel 72 0pdang lpagiiginabpsig@19 in the direction
ang PG bR - QR 6

pr faclt [ tci oﬁ%?ml%%elg %rﬁﬁégpg ggﬁ}%{r %ggf)za ’%ﬁlgicf%lgg’. Fudh tr}11 al
axpsmibécatinn nivangiorchendecsato frofn a4 sthaledpatotam@mim@didating substance

nmeans, of. finger qrips, 226, sufficient to c e the . .
oI istee 8 Eﬂéﬂg}ﬁ gqube %ﬁaﬁ@@ pisrcipg Shdipmica! 4 i%ﬁréﬂ in this instance,
S k@diRirpQhe v SRR Sl dAhi S VNRHRNOS sib@ir@ialdy to/ddrd ue of

hol | ow needl e 221 fully piercing sliding seal 218 and,

in this instance, reducing the volunme of internediate
volagee 224 substantially to zero. Stage 3 Plunger 223
is now driven into second conpartnent 213, the

Pr essurpg,t P?ZSC{S %@Wﬂl\i@hgﬂ? @eéogﬁ GCS%%&E& qu 115}@ ?)f_%s\sllllrﬁ éhus created

conpartment rupturing rra rane
within the contents of the compartment rupturing the friable membrane 217. Having

opened a communication channel between second compartment 213 and first
compartment 211, the practitioner can now urge the second substance 214 from second
compartment 213 and into the first compartment 211 through hollow needle 221 by
urging plunger 223 along longitudinal axis 219 in the direction of first compartment 211
to reduce the volume of second compartment 213 substantially to zero and, in so doing,
cause the expulsion of the second substance 214 substantially entirely into first
compartment 211. The first substance 212 and second substance 214 thereby intermingle

so as to produce the mixed substance.



opened a communi cation channel between second
conpartnent 213 and first conpartnent 2 11, the

w@er@eNed3soOner can now urge the second subst anceECRAB2005/001939

10

15

20

25

30

from second conpartnent 213 and into the first

conpartment 211 through hol | owigeedl e 221 by urging

pl unger 223 along | ongitudinal axis 219 in the

diStagetti on of first conpartment 211 to reduce the

vol ume of second conpartnent 213 substantially to zero

and, iR. ' I ; ;
Ubst iy dRpeFaSio e SR B, hethie (RBRANEAt porton 216
C trpandtitiontr, XhifhasTHoeali¢ady besudmteawdéndy attzohdlesizerymaeans

subst ance 214 thereby intergingle.so as roduce the
BRSNS & SURbLS %ihé@éf HORR AT & e trﬁfrﬁb%%fﬁ I @?S«f’iaslp?e’ the
eXPiN e} Hbdffe 275 X8H, HUPSeAR@sdntHIP HYBesebdd AR fiRPpréidred

the practitioner, if it has not already been done, |
wietnbodiovenaeleve o ietdevte framgiblaseal @Aps 85 tegform qusomapinécating path

delivery nodul e o, exit poytion 216, ..4.0

e PR i oot i e it o b Vil Sovil Wolsleftood, any other
agSRTHf JelRerydasdulé BRY aist bk RiEilifdd; Tor Riseineé, laadélivery module may not be
enbodi nent above to glerce the frangi ble seal 217 so

apravidadovith a balbetieféaMonepventhe deliyaimedule mgmsumplios detachably
2 P 6 B O i o408 ey mocul
Utpidrécseble fringible Msdnabiras 217, dBilde\the yeediediorbomiaynseried hdo the patient,
provided with a ball valve 43. Mreover, the deli vgrg. .
rikRPTEctiapes 1gst plupger 28 Authep plpng dengitydipalgris ) in the direction of

SYL i BIRJAOHF! Ak Lo fifd L3t 1 iR deRdkSstantially to
o%&#%gﬁl e%@é&%%&i&? z&lbl?lg:&ggggticﬁ@%&gng?bl e menbr aneS Ay

2 kéro re@xnulting hethe egelilgompof mixed silsstanes 825 dotought exittoetion 216.
patient, the practitioner urges plunger 223 further

along, |l angi tudi nal axis 219 in the direction of exit
pJ&P?GhEE%@dﬂﬂgﬂeby the volune of first conpartnent 2

11 is reduced substantially to zero resulting in the

expul sify efthéehbord desthibbasmbodidfentshihauighprexided pathta safety sheath
216. Fourth Enbodi nent Any of the above descri bed )

e AgHEarksR 2 toriye Ve ippdyertertmecd e stick warriesy iwyda granmple with

ar. a i I, A81o116 ¥he first preferred
" EARAEE S RenT, hELRESYEAon OBl e MREL GRla Sty firt prferre
t hentodirhelt dparibed ab@B0is pkovadeslywiting guisle Chameb3 Il fog atretractable

the first preferred enbodi t descri bed,above, ,i .
preaFE el 11 The G deChmaSIngr comPriveya Gfgteetioh 3 b griending atleast

saffidlertieddl Bd fenghhe tBILIR o6 BARAG ortih?3 100BPHe S8 tyasheath 314 to
gui de secCtion 316 extending at least sufficiently

al oo hetreednenfyilly retfactedeposigion ivdrenttla syeingp iriniuse ag narythsrseen in Fig.

ﬁ ﬁ@%@%ﬁ%&%ﬁ%@?&éﬁ%ﬁ?‘? tvﬁlgc\fgty? g%%esﬂgﬁp It% wb lg%t’endassbexoar&d the point

bes 198 1hd Meekile®B 18504} to RAGeraRe foiheTdedcapabletof eontadt with the skin of a
which the safety sheath 314 extends beyond the point
patient or user, as shown in Fig. 7(B).

The guide channel 312 is further provided with a retracted locking segment 320
and an extended locking segment 322. Both segments are a continuation of the guide
section 316 but are disposed transverse to it so as to extend a short distance around the
circumference of the barrel portion 310, with the retracted locking segment 320 close to
the first end 324 of barrel portion 310.



319 of the needle 318 so as to render the point 319
i ncapabl e of contact with the skin of a patient or

WaQIs@6/ 06636 shown in Fig. 7(B). The gui de channePCBAR2G0S/001939
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further provided with a retracted | ocki ng segnent 320
and an extended | ocki ng segneni19322. Both segnents are
a continuation of the guide section 316 but

: : a .
di spos &t masabesy e seen iy thereniggeed partseghined yiey kb barrel portion 310
di; € . ' .
O RIS B GRS LR AR 3,
clogEmdrical follewe: potrudesdadialy Gbmbhe insideporfheci2838f0hesheath 314 and

may .best, be se in.the en|ar art. sectioned, vj-ew

oFY SRETBARRLD i i1 5 25148 Chapnal 616 B1d 1opang pregins L0'Hnd 322 of the
PrsoMhslach M b tidn eNEr@kley, (RY FdiRWek 326 isf Bpoo¥eRead#e-proximal end
The cylindrical follower protrudes radially fromthe

i 38D 0é theusheath end BBirahgedve thtewhdn tBd sheathds ffiglly retracted, it may be

di nepsi onged ta,slide i e i de chanpel. 316 an

SRR g eRR G sg bar st fhet B S8l cBUEY Rlipl Py 320

por ti o\ s3edt sebhlfid Figl 9, wikkd fhy baweded3@ shéatllB p@ag e rotated to enter
near the proximl end 330 of the sheath and is

artheifollewes 326 i thamstendeskloeliag segment 3. (therelst loglgipg the sheath in the

it £ot atied rel atd L

TP Ruhe YAEIR) RotE: 08 sBBe 0l 32,0980 Lo 32, e
Fisgleatl 3 1 4viigtefantddyfran bgiat@dverhdie rahigat tb tllbarrshpodtien 310. The
rotated to enter the follower 326 into the extend

| GERiuhing Edlowier 32pand guids ashloldpk sesgnentic’ 29ad S Pﬁﬂiﬂ‘wé‘amel 312

e 320

S RPN Al S P L i B Shra
praevidettelly fistmdgekbatheson effecttidentd] and inepdcts anheuriencd athen
porti.on 310. The protruding follower 326 and gui de and

| JERIH a%@ﬁ?’geg‘?bseand 322 of the channel 312 are so

si zed t1h3f jeaflAnb phdftRdd dmMERCAtDIiREsH8xh @8 dRdvn in Fig. 10, the outer
position, the sheath cannot be accidentally dislodged

byentl382 ob thte sheath d¢+ theaxtended antl fapprad.inarmendred tomverdsdiswhsal end, so

i.pul at i a,syrin in .use. Ln at | east on . .
oo QiR DG plto i i oo B G pt gy msered o the
1Ghedthepenihgr end 332 of the sheath 314 is extended

and tapered, narrowing towards its distal end, so_that

when exhesostinglynit Pl be aprregiated by peisans Kilisdig die arbihabaumerous

b ;1 de Ly, 4: ' . G- . th
SSBEBPA: PodFRpObEral B BobR BORRRUARERAS deppge om
i rspiriteor aedpetdialie inuerionus bwadlyaddsarits:daite present embodiments are,

nmodi fications may be made to the inventian wthout
detg%ﬁefqrﬁdo PF 6 e@&m IESRSFLs &8 &JB@%@VW@ HORRSHIPSF as
broadly descri bed. The present enbodi nents are,
therefore, to be considered in all respects as
illustrative and not restrictive. CLAIMS 1. A syringe
assenbly, the syringe assenbly conpri sing:



a first self-contained, cylindrical storage neans wth
a sealing elenent slidably disposed within the storage

wWore@nn6633 second sel f-contained, cylindrical sPOr/Ay2005/001939
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nmeans slidably received by the first storage neans and
havi ng a sealing el enent slidat0y di sposed in one end
rqg%gﬂvgf the second storage neans and a piercing

el di sposed at an opposite second end region of

t he second storage neans, and a breakabl e seal sealing

ar. i nt X syaings assealdy, ol symagehsstinblysoqidingt or age nmeans
fromthe, piercing,elenment, the piercing . elenent hein )

ar r angedibelitcontineds kel Siprédcane Wi & Sealing Agmet stidably

S 3 ,Qgﬁ $h {heasecond storage nmeans bei ng
sﬁgﬁhgﬁk r?véﬁﬂgﬁgngl?ﬁﬁ first storage neans; and a
sl i dablasseemidisatfaonfanreddeyilinidricpl tshoeageandans gliddbmentived by the first

the second storage neans axially. farce contents of.

{ FPragagims ahd Pagee frectiae elprront idaBfirobe Brwend resion of the
brseasmia sH?%ebrh@ﬁﬁ 23R4 8 pR&@hg ERMeH SSHAEPE M oppb&ite second end region
contents of the second storage neans into contents of

afithet seeorst sternge mgansy mhdiarbreakfabldheeal senling an inteaipe sippagesyolume of

to forma m xed substance;. wherein the slidable seal .

oftht HhORT pEaeE mspat BoRabin el e fortsnsolfe Pisr iR g ydng arraned
alt@ pierde e bdalinh cRhRhRERh8BaM Stot e @hdafs tip& 186 béddnd Glorage means
the m xed substance therefrom upon the second storage

mighe shidpbly driven sleng theifiratptargampansadishg t he fir st

st or age, ¢ Lir t '

or at tainnns o0yt Ryiddy the SuhPERAEANILL ScBHF RRBRe means
maxédlyso fietacagentLof the Sationd gwraps SBsiht in the storapervglunge to breach the
cl ai i ncorparating the delivery means wherein the

AT Rably S AN Do O S comiraei s S HDH§raER Bleie i sprtnts of
n %ﬁ%ﬁﬁb@é{bﬁge @olﬁﬁ%‘yfa}]et ikt stagdme¥dd D I6nRS REREI Hibstance;
according to claim2 whereln the T1rst storage neans

conpr i sdsran thestigable sead @ftheffost d@bggmbarsds meahgey fortteing urged
needl e. of. the needl e assenbl.y when. t he. need assenb

" STHehE RSt R s oot WP TG DY S GE Beretzom upon the
A SSYdrldNERa @S8R IirRGUAREH R eh xiGlRhIPhS tHdBkEiterabdi@eans, and the
needl e assenbly is adapted for non-rel easabl e _ _
atfiratoiterege meanstihedaptedsfor sttashmgnt tawighiery Beaps Hy delivpay of the mixed
a%%Aabk% according to claim3 wherein the needle
assen%?y’includes an adaptor sleeve for effecting the

aty. achre gyrirpe asseenbie ectoeding sedthihy1 ineotpoeatingrid ddiverai@eans
nmeans,, the adaptor sl eeve I ncluding non-rel easabl e )
enyegeindhn delvaiysmeans campLipes|adicedls agsemblnigludyg ageedle having a
aq@g&gﬁﬁﬁleeve to the second end region of the first

storage nmeans. 6. A syringe assenbly according to claim

5 3nher eA nyritpe assemtiy heasdibg & dagnyedrersin the first storage means

comprises a frangible seal for being breached by the needle of the needle assembly when
the needle assembly is brought into engagement with the frangible seal.

4. A syringe assembly according to claim 3 wherein the needle assembly is adapted
for non-releasable attachment to thé first storage means.

5. A syringe assembly according to claim 3 wherein the needle assembly includes an
adaptor sleeve for effecting the attachment of the needle assembly to the first storage
means, the adaptor sleeve including non-releasable engagement means for non-releasably

attaching the adaptor sleeve to the second end region of the first storage means.



means of the adaptor sleeve incorporates spiral-action
| ocki ng nmeans for | ocking the needle assenbly to the

WO Re0sN6eEBOr age nmeans. 7. A syringe assenbly aceor/diumgs/001939
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to claim6 wherein the spiral-action |ocking neans
conprises tynes profiled so as-2de pernit the

attachment of the needl.e gssenbly vvlththef|
S Bor adoRBanEHRBBTEEETs Ceupar ST o harre el geagement

a?{}gﬁ%{)ﬁhg 58’3?%@%&1& {I&Brp%yﬂésaéﬂ)?raﬂ%ﬁﬁ lo&lngﬁnééﬁyf&gl%ckmg the

y according to cllaim 7 wherein the need
assatibhspeinhlyl todesfiuat soregovngansal ve for i nhi biti ng

turn flow of the m xe subs anc rom.zhe.n } .
a?senbl‘%lsycm(]}g? Rsser %}ysqccg H}gata aéﬁngler@n g f—ggtéo% locking means
agoRpRbes tAGE Yretildsd & tolpairiit theviigElahéent o EheQiéedlwaysembly with the
val ve conprises a chanber communicating wth

néiestistoragepeans dnbtorretighwepryationof| thengsdle asserehly iﬁiﬁm? e first storage
inhibiting the return flow of the m xed substance. 10.
Ang?P?nge assenbly according to claim9 wherein the

nged| e AA&TRIFDhysefibly Rbrdificlowtiem Bwhatinthe deddldssembly includes a
comuni cat i gg with the chanber, the deljvery tub
ar

bénegvaydapie tnblb@mr@r@’glm Hewigf, élppgmmeg sybsianc fropythe needle assembly

flt(gﬁ{e fﬁgtosc[@fg? HF 11. A syringe assenbly according
to any one o alns 2 to 10 further conprising

sl9. di nd\ syringa tesenmbbamsofding ’«brqlalmrﬁgwherelnstha bhgrgyay vekye gomprises a

of . the second . stora ans axi al | force
c ShrmRsrLcogImynicatiag e’%ﬁ%} zh ving 'ch‘éa{'lyef li)asll therein for

StLRliBEfg %@f&ﬁﬁ%@«t&%&ﬁ%ﬁlsﬁmmﬁe element. 12. A

syringe asse y according to claim 11l wherein the
ad10u at ok spingersweblnagsbdigeto Qiaiaxﬁ wtiereir the apasiesagsembly further

’gagﬁegeaﬁfggxgry g;hc%glsig@tl}l#%glg ﬁ‘gglﬁ,sp?n%egt he ggl‘fxpeq tube being

c Ia@h d% m%s's@e B Nrddpeol® kdin gLthe G stEs rAediBY abl e
barrler ich acts to limt actuatign of the seali

el ldrentA syringgasssaiinaccording ipeanyong o plpinha tg] %%‘@Pf ?qsnprlsmg
. esfl Ig\/a%&*a%?}‘rﬁe%ﬁ?foﬁr dilll(}%[g%ffé/ se'm Qi%ﬁltenpgf %@&c&é&"&gﬁge means axially

I'rs or age ans
prie feraél tiRa®htchBrof tHésec&ch}t@ﬂa@@ﬁeMﬁﬂﬁh@’ ﬁm storague magane through the
claim 13 wherein the prel oad novenment of the plunger

prﬁl?%@g@@%edl e assermbly for use. 15. A syringe
asgenbl y agéeB&)I%Q k(ﬁh olcait 111617h¥Y‘3§f 18k Hcthﬁk%r comprflses a

pl'unger is nmensi o r|ve t he seal |n? el ement
t hdusgec adaptest for Eﬂj@saidanlsgagommhtevﬁethg weplimg¢lement of the second storage

means.

13. A syringe assembly according to claim 12 wherein the plunger includes a movable
barrier which acts to limit actuation of the sealing element of the second storage means by
the plunger to a preload movement, whereby movement of the plunger relative to the first
storage means is stopped at a preload position.

14. A syringe assembly according to claim 13 wherein the preload movement of the
plunger primes the needle assembly for use.

15. A syringe assembly according to claim 13 or 14 wherein the plunger is
dimensioned to drive the sealing element of the second storage means to the second end

region thereof when the movable barrier is set to a non-limiting position.



regi on thereof when the novable barrier is set to a
non-limting position.16. A syringe assenbly according

wa o00atye3dnie of clainms 12 to 15 wherein the pl uPgEAUR®S5/001939
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det achable fromthe sealing el enent of the second
storage neans such that the pl-2kger is substantially

prevented fromw t hdraw ng the seal me% he pl
the sedcwEngs seapRlyReenrdng g anypong/ef cﬂ% a@ & “{*feremt e plunger is
aﬁ&%h%ﬂq}&f? tl% ?r%eelﬂ%elﬁlo? 'tHEEseg%rfdost%rg%éc Méﬁﬁ%ﬁch that the plunger is
e

nprising a sa at h opera ween a first
I gﬂjseldueugt ﬁﬁdﬁded)ﬁ)&nt\wlﬂTdrMngi;hd sealiiy derdentHmpmméwedeeond storage
tip of the needle and a second | ocked retracted
pB¥ARS.-on so as to expose the needle tip for use, the

sheat h AbsiAge @ﬁ‘lﬁfﬂ/ta%gorﬁfr%"fb %ﬁj/ Bhe HRAARRMLto WBGHrthé? cbhprising a

| ocked exte% p03|t|on 18. A syringe assenbl¥
asafdlmhcagh pperelbla ibetwie?n wiiestdpoked néteﬁdqdmosmo@rsa@é Qﬁé’éﬁ‘éd the needle

B 0 RS R R B S e g o

SR&D 'ﬂ{é PBAH bl ?'T)ré\feﬁféa\fﬁfrﬁ BxiEMheNShaP wheg et fooked extended
each of the exténsion segnents respectively extending

f pesitomorti on of the circunference of the cylindrica

storage neans S [ . .
t Iig ?ﬁyrlgg% ?s(,gam%l ag:g(glldgh 6 5;5%{/151(;6 é %{ﬁl{@ﬁ\%% %Fr %emeans is
Eﬁmﬂdﬁd wilted 1dpehidiailyy é)d‘t@’fﬁt&glgumilsd:}dtenduﬂlé aoilechanrtebbeing provided
eath and is receiived by the gujde channe

o3F lﬁwda@wrgds TR G PP EBORR gL of dhe extension
E ﬁ&t& agteﬁfénﬁﬁlg %1‘33‘;1?1&{1% tﬁ%ﬁ&mﬁﬁkéﬁ%é ¥eiheQylindrical
tor age nean ef

ol  ower 1s engaged
i Btopagehasans the sifeathhieing stidablymseuntod enthe finst stogagemenans find provided
t he ch nnel syri.nge . assenbl ord
o.w; ho% 0@9@{?&@6@%@%@% F s WS%P %Cﬁ gt ﬂ%esﬁ?ﬁ?%ﬁ "‘?{% is received
? dé‘@ﬁ%%@l for passage of the contents of the
ond storage neans into the first storage neans.

A 19yr i rﬁgs!yrms esﬂehgblsawomngw@ cﬂa;mawwmrelnd e gheaihyis pl:@V?la}ed from

ggl}}baﬁ g@g%ltrg]g IY%P%E? § /L g %ﬁ anegn%s (Ieler%]u éltr%]: tfol‘(f;cjg)vg%?g Elégag%:d in either

a oﬁb&?ﬂm&t&ﬁﬁe@é&ﬁtéﬂsﬁﬁls@@n@m bf aeichar@el. t her eof t he
mul ti-conpartnment syringe conprisin afir

c@fpar threyringg asysrddy reerdigiogiy Hng pggl@maﬁ It #91 wherein the piercing
SURSI ARG hcﬂlo%\?ﬁe%ﬁ% g&?ﬁ%‘@%e et ESF thOtec8f@biBFhge means into
st orage a secon

conmuni cati on neans
hah¢ﬂgtan&@ah&ﬂn§tate and a conmuni cating substance

2:23: : Vmg)rg?r%rﬁq%mm n}é%qg]cgt 1&@%@%@1}: %?f:fgr}gs T % gemg a single use
syringe.
22. A multi-compartment syringe adapted for storage and subsequent ejection ofa
mixed substance from an exit portion thereof, the multi-compartment syringe comprising:
a first compartment adapted for sealed storage of a first substance;
a second compartment adapted for sealed storage of a second substance;
communication means having a sealed state and a communicating substance state
whereby, when in the communicating substance state, the communication means permits
the second compartment to be placed in substance communication with the first

compartment;



the second conpartnent to be placed in substance
comruni cation with the first conpartnent; conmuni cati on

W@ewaacd3acn neans adapted to nove the communi caPCDAU2005/001939
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means fromthe sealed state to the communicating
state; first urging nmeans by waB¢h the second
substance in at |least the se conpartnent, i,

on s .urged
f r om EMBMERECALRN IHRHAR {HFEBAY 2daRteY 1P FOVF iﬂ%es%on%wiiaﬂiioﬂgﬂ?am from
f’ﬁae‘%%al%&’ stgjtextg\ﬁilé &M&g&%{ngtstawbst ance thereby to form

e m xed substance; econd urgi ng neans by which
t he nfixtdrgndskansdy wiich the secomsttsubsimparie aelnast ihs sgeeqed

t hrough the exit, portion. 23. A syri ceordin Q

PSR oR s et} SR U PR LERE e SR F A padreRent so as o
CRIR i he Arst sRBtBcPthdRB ko BlrhRe chivdd subsahd@ngnd udi nal

axis of the syringe, the plunger in a first range of

nov e meevond otgingymaanstbiyewiich de mixgd mepstrngsnin the fiest corapartment is
pl.un i second. range of novenent acting as the
s%ﬁgﬁrﬁ}lgﬁlﬁ'ﬁe ER5%24 A syringe according to claim
2330r 233}’1\1?1?5 gtddrdihe tcanmunl aatleinthegiad and sstpnd a8Sng@means
hol | ow needl e adapted for piercing.interconnection

f .
t Kemprisesta ssephpplupganeligogd with pdongiudingl Bdnefdhe REMES, g plunger in a

AsSyrlnae ' . ' t .
BRI AR P OB LB Bl e g scond
t E@mg@@ﬁmugrieﬁlahﬁ Rtngaaths sedond uliging meansgi n gI means ) and

the second, urgl ng_neans ar a all1 gned along the

| Sftgi t dePEEe Acqoadige i glaim ?% Ph%%WL% m fgle gi}ffﬁﬂ%@@aﬁm means
fai%(r'}lgl%)ﬂk&gl ﬁo@loWee&’l@gtd%gt?(f @ E)'fgva(l:ltﬁ% idt&cdme¥isH &f e FRE compartment

conpartment i I ne I'n a syringe housing
ofwithhthe sgoond gemp@¥merd. syri nge according to claim 26

rein the second c artment . i.s Ldaply recei
LRS" oy e ek atrgs By ey s 2t el wieRBcEr 4R sPhvartment
t ShAY o RN EorRarGhcht, MBe otniBniéAtioM1BEAisthe fiest urging means and the
communi cation nmeans_further conprises an internedi ate
vekenmd urging meentae 8!l rligeadbiengihe dmgjiudiaplpxisofithesyringe.

c ni cation _nean r .
. artment
c aRmuniA g B RERReHS Lyl ADABE 2557 PG e bt COprtmen
Opedétided Gvithi kjring@tivpsihg Gethe sgpiigenge, conpri sing:
providing a first _cylindrical storage é(rg]gns and a . lidabl
sédond 4 §YiNEgereuring to plaie 2hudriein el SREPETBIEH(S slidably
5 Y6dsihy the first storage neans and
ﬁ@%ﬁ‘@éagd’ﬁﬁ%rﬁ% eﬁsé nt at one end region thereof
ang. a sA sytadpedossing acvgrdihg toeanty ae ofinlaopp23ia 2 wheremdhe
communication means further comprises an intermediate volume that reduces to
substantially zero as the communication means moves from the sealed state to the
communicating substance state.
29. A method for operating a multi-compartment syringe, comprising:
providing a first cylindrical storage means and a second cylindrical storage means,
the second storage means being received by the first storage means and having a piercing
element at one end region thereof and a slidable sealing element at an opposite second
end region thereof, and a breakable seal sealing the piercing element from an internal
storage volume of the second storage means;

driving the second storage means axially such that the piercing element pierces the

sealing element of the first cylindrical storage means;



end region thereof, and a breakable seal sealing the
piercing elenent froman internal storage vol une of

w0 bwe®esand st orage neans; driving the second BCDAHY®S/001939
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means axially such that the piercing el enent pierces
the sealing el enent of the firg4-cylindrical storage
nmeans; driving the sealing el enent of the seco

: nd .
cyl i ndfTiviae ths sspbipgelppanof e serend ydingrieal sipraggdneans axially to
b ' B¢ first and second
PERTP et R ablc 3ol i heSECHA T A TRANY DIRSRE e st and secon
C stoTage ingadhs onfliid cominmmivatigefonidischarpe nf eontdnts dithe sevond storage
st or age ans into the first storage neans;
dF@@ﬁ%@@?&@ FHSERITBIAE of the second storage means

into t 'Eif‘sclflalrgﬁ’lg 15 Bt TBROS R RbRBE ARafs k'@ first storage means
substance; and further driving the second storage

meapevaieiaahixgd substineg;tand he mi xed substance fromt he

first stgrage nmeans. 30, A nethod accprdin Q.cl ai

20" wne e HRRET TGt uiipe e iR fisl S} bp g Hbstance from
dfieVirdOstbiage fRAJ. NY el ement of the second cylindrical

storage neans axially to breach the breakabl e seal of

t B8. sedomdthet eccogdingimelsim ahwheseat e sytinge cOBMriSt &N gsfuator for

t he secpnd storage S_i ] I L0t [

D RS0 T < RS A rcn
S fbﬁeﬁﬁﬁblé k&l ag_ﬁhe@@ﬂﬁ slﬁxagﬁd Ig%an\ls;iﬁé_rfdgyhdﬁﬁﬁ dint coatemits of3lie sebond

met hod according to claim erein the actuator .

c ioprgesaeang 1qoqh@f3meed alafa theciirst Horage meaasly Iiving dgshine element of

\g‘iﬁé']%&%%(% %g%%é H‘ga&mﬁ(ﬁ%fg{ugﬁfé thg%tg%gpnd st orage neans.

accor al wherei n the pl unger
i S1det achatiod abearding he clama B mpesdiethenttuator chmpsss apdunger adapted

st or age ans such that the_plunger, is,substantial

ek IREHIs SrsARTPTY MOV 6ot Rl B Ben phEpeetnd B1OFAES feans.

t B9 secORAIRIQLAGEiInERE BRim 33 whirdiR iR PhuRer RIdtddBable from the
claim 31 or 32 wherein the plunger includes a novabl e

baealingrelethént lof thetsscand stdrage meants sach dbat the phingetsie spbstagtially

el enen t he,second,st orage. neans hy.the pl e
PGPSR DR e B TR T ) G rhéhns.
rekative n{eﬁhddfh%céridfn%tto slafth 3¢ @r PR ¥ hSrdipthetphipetinatudas a movable
prel oad position. 34. A nethod according to claim 33

whbarrésr whieheaqss torlipeit agtgatifinnfitky sabipg elsmgnt afdhq pgond storage means by
] I .
S8 ST PR AR AR s i e

C Gdregy medds it opsdenagraddaimgitioneans into the first
st orage neans when the ppvable barrier is s

nét | i A mepdRseendingio clagm 3A WherHp theRlwRacy i%’mtﬁgsig'}ﬁ? to drive the

ongafe QLA AR dlomrtdSE Rkhhstth TSy GOBBH Hsgof for
discharge of the contents of the second storage means into the first storage means when
the movable barrier is set to a non-limiting position.
35. A method according to any one of claims 29 to 34 wherein the syringe comprises
a needle assembly for delivery of the mixed substance from the second storage means and
a safety sheath operable between a first locked extended position so as to shroud a needle
tip of the needle and a second locked retracted position so as to expose the needle tip for

use, the sheath being prevented from axial movement when in the locked extended

position.



a needl e assenbly for delivery of the m xed substance
fromthe second storage neans and a safety sheath

wopmsatdiss bet ween a first | ocked extended posiPCDAUS®S/001939
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as to shroud a needle tip of the needle and a second
| ocked retracted position so ags5to expose the needle

tip for use, the sheath bein revented fromaxial . )
nd&.e neAtmethed agoerding tq BwIeag og ﬁﬁé‘ﬂ%%%top%%w}ﬂ‘r‘r@ﬂ tg%l?lea&mg element is
met hod L g t Ohi | WG1a84 Mrto the first
¢ ROSBRPERE HiP SR the s S R By R e S

t bierspemicans.s of the second storage neans pass into the

first storage means. 37. A kit for assen%§¥ of a ..

maTt i - Adeiboresemblsgia myki-compariment suiRge; &P ki comppsng:

self cop gl s@@@ontﬁ%%&,rbgph&%fal Stof¥ef aﬁ?@d}ﬁaiﬁﬁgtaﬁirédef&nﬁled
predet erm ned anount a first 'substance and having a

s embunigfal fasEsubstahdedmb hgvid apealag elrmdrit sliddbly disprsed avithin the
means; and a second self contained, cylindrica

s BOFaRsesE 9 ont ai ni ng a predet ermi ned anount of a

second ,SUBRaBFontaiEd 3 %hMikalstoRBE MtEneta@Aing a predetermined
slidabl'y disposed in oné end region of the seconc )

s aooageofiresnendaubistangsi andchavipgsd seating clgmepiodidablydispased in one end

opposi tg.secon nd reqgion of the s n I :

B8 bEnB S st rE P g A BUREAPR an cpposic scond
St 8oV & tHEBecoRN btz Mekahd) @né @ basiltalsly bed] agutimg fan dinerior storage
the piercing el ement; wherein the second storage neans

i yohugeatpiniog ke sspondesybstancedigm dhe pigremgelement;

storage neans and t L erci LS the first
oi or oo VREl D o orRa el B b SHAITARARYCA By the fi
dissozhiay gearsfand ie Heachipdlandss ianmagtdiopithetiisealing element of the
storage neans to _provide a m xe Ssubs.t an f

e r
siserpepansdey disdargesd thasscon fém?slfﬂé’ﬁg% ﬁfﬁ(ﬁﬁ@rﬁa‘f fReans to

. . . . . hen h
rigte SEA AR RARTOL SRR Rvol drH ol sy oBton he

f ecandmstdrhge moapas teceined by therdfgst, starhge peansi ng st or age

nmeans conpr.ising: a sljdaple sealing.elenent disposed. .
at?8one 2l FaBe Gyﬁ?‘iﬁggﬁﬁt?ﬁaﬁ% @ei’ﬂe%ﬁ% a Bﬁu'ﬁmﬁlp @E@Fﬁ& yringe, the
ehﬁ.ﬂﬁﬁ sthrSRIREMs BémpisifPPOSi te second end region

t

ereof, the storage neans having an internal storage
conpar tandidable sedlbigrelangena dispestd abpig endregind ghthegforage means and a

RS DR . B R RS e s

stipRaganTheRRl botdag cofpaiaehticonfatisgd 4 prdbtyrminséameunt of a
into a syringe housing of the syringe, the syrin

e
'houbstarcechatithg pigroang elemens being|sealed FOm the fnteragl Gommartagnt by 2

S GEABETE RS 8Os AR e o s
housing of the syringe, the syringe housing defining a further self-contained, cylindrical
storage means containing a further substance and having a further slidable sealing element
disposed within the syringe housing;

wherein the piercing element is arranged for piercing the further sealing element
to effect fluid communication into the further storage means, and the sealing element of
the priming storage means is arranged for being urged axially along the priming storage
means to effect breaching of the breakable seal and discharge of the substance from the

priming storage means into contact with the further substance in the further storage means

to provide a mixed substance, and the priming storage means being further adapted for



di sposed within the syringe housing; wherein the
piercing elenent is arranged for piercing the further

waeabioag3iel ement to effect fluid communi cati onPCTIATG2M05001939
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further storage neans, and the sealing el enent of the
primng storage neans is arranggd for being urged
axially along the primng storage neans to effect

b sladabhy ﬁ@ViOg erfealiteccigmentef ggatprthﬁopt@pgq;mga@ axisdly vithin the
t f h i. i :
%%{?rﬁng%ﬂ@%gaé ?(21 %tﬁfecg Sﬁétltlcg]lncl)gigth? %n%%%gs%;)%“;ffdng %h%rfgiggér%?&age means

mMeategh an @iopdrden af the xpthgeubst ance, and the prim ng
storage neans_being further .adapted forsli dagl y .
dPPvi nd* dme dsbivsry system epmptisipg a sange Asteraily dhe pyijige assembly
meansqaxi ally within the syringe housing to effect

e] eétclhg% of the m xed substance fromthe further

st or agtleaxtans s¢lficontgihed rybndricapsiotagemeafis;t he syri nge.

39. A drug delivyer ystemc risi syringe

s seningsdlp pesempl tgalsaiares g SPoiani i Qs Sies Begrs frgeede
S @bdenfb¥iRidageh a feckleAk aAne%mer@gsndreans: a needle
assenbl’y for discharge of contents fromthe storage

means 2 sefety sheethl aperbledretivgeni angisuldikey extended pesitiervsags ta shroud the
needl.e .ti p; and saf ety sheat h..operab] e t n.a

F et b aRna SEscednaRa bR B uBR S AV SR Bpose the necale
negpdbfude, thedRhiR bSIAE PR chted kot 4:8ilmaGleadnPREéd indhe keked extended
as'to suBstantlaIIy expose the needle tip for use, the

stpegitianbei ng prevented from axi al novement when in the

| ggked i 1i.Qn: 40. ' .

e CASTUASHHAR g Y IREER RO e s e
MRBNHrieey Wfilst &brage fichsd providedgathrEangitudiraly de@niing lruile channel,
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43.  Inyet another aspect of the present invention there is provided a kit for assembly

of a syringe, the kit comprising;

a self contained, cylindrical storage means; and

a needle assembly for attachment to the storage means, the needle assembly
including a needle having a needle tip;

wherein a safety sheath is slidably mounted to the storage means, the safety sheath
being operable between a first locked extended position so as to shroud the needle tip

when the needle assembly is attached to the storage means, and a second locked retracted
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47. A method according to claim 44 wherein the syringe is a syringe as defined in any

one of claims 39 to 42.



