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OF THE INVENTION The present invention relates to a drug delivery

system and apparatus therefore. More particularly, the invention further
wabessiss@single use syringe for delivery of a predetermined-gasags/fidso
drug and to a syringe which, in at least some embodiments, 10 may

reduce the risk of needle stick injury beford-and after use. BACKGROUND
OF THE INVENTION There is a perceived need for a syringe adapted for
delivery of drugs in such a way 15 that the syringe, when assembled, can
only be used once for the dehverﬁ@l"gﬂam %not be refilled for
subsequent uses. It is also desirable that the syringe can never be used

in a reverse direction or otherwise permit reflux whereby liquids move

within the syringe in a reverse direction to the delivery direction.
AustFARAPrESRER SNVIBNEEONiscloses a basic syringe assembly which,

in at least some embodiments, can provide this 20 type of functionality.
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essentially prevents refilling of the reservoir. A further matter of concern in
druglgg%f 3? ?@Mg ivery by way of a syringe, is that
unau é?@ g&aé%ﬁg the drugs together with the
syringes. It is perceived as desirable to minimise the possibility of

unauthoriggg, SsobSY HBEPR AN R SiHYR 0 85 B8 ) dF ét%@?fﬁts%ch a way

problem concerns the incorrect loading dosa es into syringes even
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used in n%eqn s move within the
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substances.intended for, for deliver |nto he human or animal
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reservoir holding a therapeutic substance for administration to a patient and which is non-

detachably connected to a needle assembly. The needle assembly incorporates a one-way
valve for inhibiting return flow of the substance from the needle assembly to the reservoir
during delivery of the substance. Once the syringe has been used, the one-way valve

25  essentially prevents refilling of 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.

30 A separate problem concerns the incorrect loading of dosages into syringcs 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,



5 life once the substance has been prepared for use. The preparation of a
substance for use can itself be a procedure requiring care and
experience, especially where the procedure involves the mixing of

pyedetentysed starting substances so as to produce a final sgba@esiose
predetermined characteristic such as for example having a predetermined

concentration of a therapeutically effective2substance. Particularly where

substances are 10.intepded for injection into the human be
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elivery syringes lies in the risk of "needle stick injury" from a syringe. .
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sheath in the extended position arid cannot prevent the needle from
contaEtHoE e UNSHIERG thsSshoriferecalsaing Geraeayersistally pushed

against it with a iRt bfebRenltat-ieQeireshieRpRE te:the BB ertho2Beedle stick
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‘second storage means, and a brea e seal sealing an interior storage
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needle from contacting and puncturing the skin if the sheath is accidentally pushed
against it with a similar force to that required to operate the sheath.

25
SUMMARY OF THE INVENTION

* In one aspect of the present invention there is provided a syringe assembly, the
syringe assembly comprising: .
30 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



5 being slidably driven along the first storage means; and a slidable
actuator for driving the sealing element of the second storage means
axially to force contents of the second storage means in the storage

wobuoe tReaseach the breakable seal for discharge of the coptentsBh4/06i939
second storage means into contents of an interior storage volume of the

first storage means to form a mixed subst&ce; 10 wherein the slidable

seal,sggomfs{gl% §t1%%$93e means IS arran ed for beiggturgoed ogilorggcyﬁ% fir
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tip. Preferaply: fl I [ sealingly retain
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non-releasable attachment: to the 257first storage means. Preferably, the

needfRLERRE ATHRESfuthspbivenavalnrlens tintrthdomnga amtntnd the

of théraessheassambitsiagias fiisitcianage: it R R RPIEIoaYeS the mixed
inclusdigga&gn-releasable engagement means for non-releasably attaching

the a&aptor sllgeve to the second end region of the first storage means.
130 PreferaBlypitativa8ie-sutosabliengrip dnpomententianislbfeyangazstod the delivery
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Wssehnfonisats ab e Bsendsgorad 89sempaBhg return flow of the mixed
substance fiefersbg e die: 383850 My HinfirstSIOfAASBRERASIor being breached

by the needle of the needle assembly when the needle assembly is brought into
engagement with the frangible seal,

Preferably, the needle assembly is adapted for the non-releasable attachment to the

25  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.

30 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



5 Preferably, the one-way valve comprises a chamber communicating with
the needle, the chamber having a valve ball therein for inhibiting the

return flow of the mixed substance. Preferably, the needle assembly
Ridhabdnesasies a delivery tube communicating with the chapgaeubogs/ 01939
delivery tube being adapted to pierce the frangible seal of the first 10
storage means. Most preferably, the valve<all is adapted for sealing

engagaseRiwitk ﬁ’t&cﬁﬁgﬂ%lfﬁiék}%eﬁ’l@af%@% the,syHiRae ;ﬁ%agmbsm but to

further comprises sliélnﬁ]g actuator means for driving the sealing element

of the Second StoPAeNmRsEE assempb v or dheErd strmasisrine second
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plungﬁ)rs#o a preload movement, whereby movement of the plunger

relative o the first storage means is stopped at a 20 preload position.
Typically, theforeibathmpedmentobldpinged ptineddieRagsiommunicating
assempiianuss eris dimensioned to drive the

sealing element o?};r%iaﬂ%%%ﬁﬁa%}é% r?%g%s {6 eercsegg%ﬁan g#ser%eﬁi]oﬁthe first

thersbrieREwIRE MovamRI B iradall irnrantediiig sobigomeagement with the
Preféehindyy thieeplunger is detachable from the sealing element of the

second stgrage fmeans in.a manney that substantially prevents the
plunger frogrﬁ%v%{ﬁ?rg*ﬁ?ﬁ&r the’ %Sgglﬁlrg) g’éﬁﬁ%ﬁﬁ?@ﬁ??ﬁé@é‘%‘ﬁ@éﬁ&&éﬂs for

meafi&Vipg dhe seplipetblemenirg tha ssembbdugherennapiilie sorqabats contents of

sheatb @peraklsrbetwaar;aditt ﬁ%k@gﬁéé%gﬁg BPO%#?&E@%?%?&%%%% . Most

fhe ne%dl%ltg)t% the needle 30 assembly and a secon
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prevenliad ¢temerxifithmesemiensiahandimihe locked extended position.
Typically, is completely received wijthin the sheath =
&k}@f&%ﬁl‘}]eﬂ% e%i%%ﬁgélu es Q Critéoge}ﬁfe amer%c}'b\s@%az 6f§‘§@’uon of

when the sheath is loc e extended position. /
Recil 83t Rlsvenisé oopndstvagsraishps i thieststgeageamieins imovement,
providesthyithoadoigitsinaivadaaning Guidschanngl. he.MidaG)RA%eh
zpeln&éi)ro ided. at fl,rlst and second ends with transverse )
0ad position. lypically, the preload movement of the plunger primes the needle

assembly for use.

Preferably, 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.

25 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

30 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.



extension segments and each of the extension segments respectively
extending for a portion of the circumference of the cylindrical storaqg

means, the sheath being slidably 5 mounted on the first storage g?‘?e%%/ggf:‘gi/gxgzz
and provided with a follower element that projects from an inSide surface

of the sheath and is received by the guidg channel. Preferably, the sheath
is prevented from axial movement relative to the first storage means
when the folltfEble thedugatrreemeandnpromidnd wihslasadnetinsionding -
segmevitls distivel chapuidt. disin QA bEtprASRR0R BHNAINQSRNLIIY G Msverse
there isypavideghiqa ik cRINBASIERL: sy ga.adaRied fon storage and,
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scaled slateangh o aMRIEAlE. SHAPIRACEAIANG, S CHRTHICation
mea_nﬁocomgnsm&b%rpﬁr?% element arranged for piercing aslida fe A
sealing SIBMEnt: the commimcafiGhEAssd R Rar Rfdhdirry i extratine
seal‘ffﬁg@éﬁﬁﬁé‘@lﬁb@ﬂ&ﬂce flow through the piercing means, whereby, -
when in thel:conunisat RO R PIEAIRN GE SRR HES 1S iaaBISEALIS. RIBFRlent
Y e RigeiRe RERIAR-ANCLICIEAAPIRABR4 IR UPKEN 0. 320 exi
permit trktlle conp E]Eé)t]rgﬁﬂ‘?rtment to be placed in substance

efl
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commiUnICAtIoN Wi
means adapftd tenstaaedepistiorictiiormeeanis fromwulitlanegaled state

to the commanigelttogstaiesfispiging aeanaRynichibiR secand;
sybstance @.ﬁhmﬁmqléﬁﬁmﬁémm%m%@&’a'&%f%%cf&?afgtﬁa%m c e,

-secorﬂlql3 gg&nﬁpﬁtn%ent into the first comPar_tment SO as to mix the firs
t

substance thereby o Torm thenmieed SUTRAREE haansed it iy 2 stideble
mearf§BYsflTesPtHRe FRmsereimen meanhiwtberiinciedineranenkable seali fordaling
throughsthves eftetwpibrtiash. ty pieathg, Heank) sharblyseEai HEingaaadm Vil
compiisaos e BUUNERISAAIRE YD AJpNLE Nl AKE AL NS akabtc s
§grlnggq,&%%{)uarggﬁégn% mggggrrl\ge of moveme t 2cct%? as the first urging
means, and the plUNGET in & Second range of Movar P SRR Ss the
secoRT T XIS BA R eRes DEREET IPEWAU

PCT/AU2005#00:88% nReneaiivatndthNaupabe md0dke communication mesns from

the sealed state 1o the communicating state;
first urging roeans by which the second substance in at lenst the second
25 compartment, is urged from the second compartment into the first compartment so as {o
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
30 aligned with a longitudinal axis of the syringe, the plunger in a first range of movement
acting ay the first urging means, amd the plunger in a sccond range of movement acting as
the sceond urging means.
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-6 in another aspect of the present invention there is provided a method

for.ope.ratlng a multl-compar.tmentx syringe, comprising: providing a]fl /A U2005/001939

cylindrical storage means and a second cylindrical storage mgans
: . ; . eceive November 2006

second storage means being received by the first storage means and

having a piercing 5 element at one end region thereof and a slidable

scaling element at an opposite second endgregion thereof, and a

breakable seat sealing the piercing element from an internal storage

volume of tH2 eHsHEFRGeh e et iyFing thee oueridedtorsaodiempsrating

axially: sudtr dbrapaive piscinge slenresinpierces the sealing element of the
first cylindrigal SAerag 8P AN ARG eSSl DL EIRTS B M ormgo means
secong cyl !%rk%ar!as;%ggg foeans g@(@%&tg Err%ach the breakable seal of
the second Storage means thereby placing the Tret&h B &g axth=dns 2 pisrcing
méan& SR M T ERFeatbrTRiRastHidkble sraling elament ftreoppesite econd
storaged mganthénislthe firstatarageanannshdisehalg ilgnbe manie ek

the segqRgd SIRIA0EFME NI QRS tirshsiorage means 15 to provide a
mixed substance; End further driwrgﬂthe second storage means axially to

eject the‘mixré‘angd STARGS TORFHE & AR Wk Bis@isrrion sy the
of the prEsTRsvEetibn it relindriceh sverpmsatistontained, cylindrical

préming stoxiiytgnbesaling eldmeitict e Rakid eplh GG iR EmIDGally 1o
Storaggon e SRARGRITVANISIE: s%caua%bége %9@%@5{;&9&9%%&0&%% ssoond

one eggrge%%pmgf tc:aeigtora e means.an agplercmg clement disposed &

an oppostte second end region SRS, PR Ugs TR TR S e AeATRy Algrase
internBFEHIY e B FM e RC¥¥htaining a predetermined amount of a
substance dischtigingiércingtelsmiint ket sealRtaRiiRaiaRinabrage means

CeMpPRERGat P& donlyRalkablgsseal, the storage means being adapted to
be slidably | gggviﬂtoﬂ%ssxrig & I;aou§in of thﬁ s¥rin e the syringe
housing defining a further se -con‘faﬁ"eél, cﬁlfﬁ' rical % rdﬁé"?fﬁgéﬁgsmw from
contaffifEFLrRIPEfEP @B stance and having a further slidable scaling
element disposed within the syringe housing; wherein the piercing
element is éfh%ﬁﬁ’@ﬁ“f%fé@ﬁﬁﬁ’%‘fﬁﬁﬁ@%%ﬁ BRideht =96 wraftedt
fluid cotindmgnleritdne seortivantarthir siovitgeomeanspanydiire tbeplinyg storage
elemeey cshpmilging storage means is arranged for being urged axially
along the prigi s, effect brea%hin of the breakable se
and dischaﬁgggug%ﬁée? gs%%%ti%%%%r%rgﬁot gggttq\'}gcg urﬁg% e m’e storage means and a
picrcing clement disposed at an opposite second end region thereof, the storage means

¥

having an internal storage compartment containing a predetermined amount of a
substance and the piercing element being sealed ﬁfc;m the internal compartment by a
25 breakable seal, the stornge means being adapted to be slidably inserted into & gyringe
housing of the syringe, the syringe housing defining a further setf-contalned, cylindrical
storage means omteu’ﬁing a further substance and having a further slidable scaling clement
disposed within the syringe héusing;
wherein the piercing element is arcanged for piercing the further sealing element
30 toeffect 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 storape

means to effect breaching of the breakable seal and discharge of the substance from the
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WINIVAU -7- 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 5

storage means through an exit portion of the syringe. In a yet further
aspact sbthgepresantinventiontthétetis puothceshbstaathodtbé fordparitgage
SRS, e use: COMPrSIng: RIERAINGIS AN SeeRne SRlGEORANG per
cyﬁndr|cgfs orage means, each ‘containing a réspective predetermined
amaedtof didabistdncengtthefirstlogalioncritdédst faohsnestofagreragintirioally

SNReR AR RING S Searas et iR eI ERENPCLIRLASCARIARHQI Hher
substance’from the storage means; transporting the first and second
gylingtrivahssotageghenssifrpertivie Frit6EHIERA. to a second location

remote, from. the, fifst lecatian e Raminisiielien,ohiie SYRSRAGES riktfod of

patient; and 15 assembling the syringe at the second location whereby the
piatALedIcOMPBEAES bk $RBHEIESecond storage means and further

comprises J6lY e MRAeS e Achindnsaid paRl R PSR RINSA, cach

substances in said first and second storage means to create a mixed
suNBtaiEc ApEPRSH e et HaGhBa Sl né ARSI badrt areEaR. at least

anotrenasparithsredsdonaad akiiion aayHngeasrertemnbodiedibyharge
20 the present invention, the kit incorporating one or more components of
ehéheyrihgangs SEmbile ACEFEIMENSIn a further aspect of the present

inventign ey RRe idadRikit o farassRmM Q] raBsulteaRTRARINE Tlrst location

syringe, the kit comprising: a first self contained, cylindrical storage means
om SRR lasiTbteraiR AP 8hs G AR BHQ T S AR Ha N R ARy R tances
gg@age@]l@mgnt slidably disposed within the storage means; a second
self contained, cylindrical stora%e means containing a predetermined
amourSF LR Y SHBBEE A Rt PR ING A SR ARG LeIHE A gy orporates
dispesethinseashEndriggiarafsthelseened eiolage steins-antanpifrchigaching
element disposed at a% %%posite 30 se%o den re?iog of the second

A | iterh

SHtaER MearS, ARPa'bREARABIE SHI YRAIING A Titelor SIREgEVBILImE ' *
gORLAIBINGtHAesAcO NS dulistaingatcanixtiespienaing eleirepiicnt.

PCT/A%ZQSFL%% 9631'9618]360'[ 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 region of the second storage means and a piercing element disposed at an opposite

second end region of the second storage means, and a breakable seal sealing an interior

storage volume containing the second substance from the piercing element;



Received 5 February 2007 8(r) wherein the second storage means is

adapted to be slidably received by the first storage means and the

piercing element is arranged to pierce the sealing element of the fird{CT/AU2005/601939
storage means for discharge of the second substance into the fﬁ'é?%ﬁﬁ‘&é@‘ebmﬂy 2007
means to provide a mixed substance for subsequent delivery of the mixed

substance, when the s second storage mogns is received by the first

storage means. Typically, the piercing element of a syringe or syringe

assembly embo a%'ed b invention will comprise a hollow needle.

Typically; int PR 28 ﬁ%ﬁ?&ﬁf&%&%ﬁ@’& %'ﬁ?f?(s)d?e‘if BRARRYY TRRAEYRA Y, vhe first
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storage means will comprise a Ing a so TUtion With the.

' p%wo’é?“’é&ﬁﬂfﬁﬁﬂ&?ﬂﬁ“th%‘%‘iﬁﬂ%&ég FstAmBEMFBF second storage

means separately from one another until use, the shelf life of one or both

of the subst: é’ﬁ‘f&gy ‘W&é‘ﬁ%d’%ﬁf‘ﬁﬂ%ﬁ’eﬂw e GRS b he

the sinysetiowiliobroprieo ariisilednesdisther, 15 A syringe or syringe

assembly embodied by the invention will generally comprise a single use

syringe addprickliorin widticoueivarptaititecarixndodindihytte deveitve, thixeehionts

substamerRegeNRESR FNELSBiffteEa: toekapaiititsagentteodlinBagp Hsins,
T3aY  NR BRIRAS J??o%ﬁ &9&%‘5‘&9&&%8&9 Hﬁa‘ﬁ? W&.%QL%VWM and the

vitamins, nutrien S other substance for pl’OVI ing ath peutic outcome,

and FRKVES &iﬁg?B?é&?ﬁﬁmQH‘%‘Pﬂléﬁﬁ‘B&‘%é‘t i PERiDE A/Eslution with
2006freB33Er PRI YIEOBotsBRocs O thefives|and sheambdeiteransahresapdrstely

_ provides aneessdierantboek hsuittif: t@onservoth oty fingeembagied by ‘
‘the preseRLdYERHRR «J e MUHNRE eldied.embneiment thele s RiRyidedidy,

one-way valve system for use with a syringe embodied by the invention. 5 -
I3 another WWWW@%&H@W @A%ﬁ%@ﬂﬁe%%ﬂ%l%&@@}%mpme
connecllng the needl féefror} &Xm 2Lyurnge egnbod a)émhe %es{aggéd

InVérﬁIOFFtO a C)}’Fnél‘lCa storage means as aescri ove )
AnotTEFEIAt R EHABBGH RIS @ﬁsmnafees%n&é %@t@wﬁgjé%wémw
be selected from the group consisting of drugs, vitamins, nutrients, other substance for

providing a therapeutic outcome, and mixtures of the forogoing.
20

Amended Sheet
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syringe comprising self-contained storage means adapted to sealingly
retain a 10 predetermined dosage of a therapeutic substance, the storage
means being adapted to engage an actuator at a first end thereof and

sadivesyasBaNs at an opposite end region thereof. In a still fpgtha 564846030
embodiment there is provided a system for the safe delivery of a drug or
drugs from storage means adapted for ind@pendent storage from 15

delivery méanselmedidabibmmerlitery RiiReidine Abdivas.Rrpfamable 138 use with

deliveg . ided separately to the user. Most preferably, each
%mgeaéﬁboalﬁéoo\yghe resgg’c e¥1t

component part e syringe Inc &ng‘?ﬁ-e cylindrical storage means is
unusable 8t difghanrelripsteaiesdimdts thare ghovinkdssoanavantiblve system for use

assemiledyiogebeniaiiarm asyiRgasnf the present invention by a

onscious Eﬁ%}% All publications mentioned in this specification are
r

erein inco G5 enbefimeRt PR s raeiifed pa adurins slecvadis, connecting
matéaissdle visembly ti€lesyringedike dist iphihasrRepineiues iR isdrical
speg{@ggg@qﬂeigtgggqﬂsggirbgg%%q’@ose of providing a context for the

present invention. It is not to be taken as an admission that any or all of
these mattBr¥aiorathertedie ephestiznent dwweds previledawingle genetige, the

knowyeidgedsnibesa falchsalevantsiorie AEssenl e Mign A%l xisied in
1‘ﬁustrrael(ﬁ}te(:)r eI%gv(\{here bgfo e the priority date_ of this application.
hroUghoutThis SPEFi CARSIETRRS TS PSSt storegamsaphReBgcHamted to

"corfipgisesn artuatmprrisfivegt 'ondithbeof wherasiioetf oneni ithe psduBiR @fdion
statgg-glement, integer or step, or group of elements, integers or steps,
but not the exclusion of 30 any other element, integer or step, or group of

elements, Thfetfil fphetasiaied nambedimens thers isdvaridedessyitehefprésenfe
inveduiivaryif baeasoe il eoannsraRinfeams il iﬂ@eﬂ%@&ﬂ%mrage from

o VD ORIDBE oG PR 2B TR, BRI e delery means

DESUIgrtsdRrartaHe heGaMPANYING DRAWINGS Figure 1 is an
exploded sirdg: gxaosad sciebaticahat @f%ﬁ%%%é@iﬁéﬁﬂ?%%tﬁ‘é% Al
5 Flggrres 2A-21 illustrate steps for the assembly and use of the syringe
assembry SRR PesRbik Puimeaminisirsosin it onagiehtamlpmandrath

in tlﬁlesamémtdg&ﬂrwmfermxf dhgrisigingehaseeeabirvehtis b a conscious act.

20 All publications mentioned in this specification are herein incorpérated by
reference. Any discussion of documents, acts, materials, devices, articles or the like
which has been included in this specification is solely for the purposevof providing a
context for the present invention. It is not to be taken as an admission that any or all of
these matters form part of the prior art base or were common general knowledge in the

25 field relevant 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

30 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.



Figure 4 is a block diagram of a drug delivery system; 10 Figure 5 is a
schematic view of a kit for a syringe suitable for use in the drug delivery
system illustrated by Fig. 4; Figure 6 shows side sectional views of a
dtieeenspasgément syringe embodied by the invention at fouseRgs#€001939
stages of use; Figure 7 shows front views of a safety sheath of a syringe
assembly in. extended 15 and retracted pHitions when fitted to a syringe
accoRRIBEDESCRIPTHYNIDF Ripwr & 8 convnasial flde SRAWIRIeW of

the syringe of Fig. 7 showing a safety sheath locking arrangement with

the sheath in an extended position; Figure 9 is a perspective view of the
syringe and'iseay itraatkplsidigride anpl&dgd s8h@faRiguesy b stiapls f508yringe
viewssedrabiyyther embodiment of the safety sheath of Figs. 7 to 9.
DETAILED_DESCRIPTION OF PREFERRED EMBODIMENTS OF THE
MVENTIOR'SE §h 1l dlstptoneriderdhe arscmiin erdusecpfitheisginge sssembly of
any Figdlstobstapdekvatgred in or ultimately delivered by the syringe

assembly. H:i L d that the term.encompasses, for example,
single quid£i : %lrlr-lgﬁ %%L#ygﬁ%g%ﬁé%%g §ﬁp§%‘ﬁl§&&§gegﬁ§y ﬁﬁ‘?d‘?fn R
susp?é?f'é‘m ahFigirhixture of a plurality of liquids, and combinations of 30

the foregoingu¥éQ@ RAUHLEER30RGF M%ﬁ(g@}%%?mﬁll- First

1 mbodime‘?;t I‘:#%Sl is a gcher_natjc of a sin%lg use _syring_e’ assembly 10. In

this instancéle Sirfiacmadisisty abrikitieswisprmaitable Sortedrnthe drug
cylintilivatssystegeilivsastsdbyttiég. 3 form of a barrel-shaped container 11
having a s : ined therein. The precise volume of the .
storage. voﬁ%ﬁgglg%lsug}é%é@%n%gg)ﬁ% asea nsl%lefi‘r:logrﬂp ARG GupRpe embodied by
movES IR BeRAIdRb tramar sases afseontainer 11 and, which at all imes
during moFiymeTt shetdtRaealng sontarkydthdnnarvallbe LeaBiaekended
141 Birstend 16 of. conta nerﬁllcis adapted to slldlngl¥ receive therein an
elongate plunger 17 ’thk’ﬁfﬁ Het e Priresaseretiog i Bigly i bigldhy its
longitudindfignrs ditraprisia4id¢ sotitainleriad attetoyrhe VIR AN Slkafety
end -0l RRRANEL I SUERRRRPAIEANSRL AR A Beadina edge

thereof, seats releasably within plunger connector seat 10 1o¢ated in rear
surface 20F&gure 9 1s a perspective view of the syringe and safety sheath of Fig. 7 and Fig,

8;

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

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS OF THE
INVENTION

25
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

30  the foregoing.



moveable seal 13. The plunger connector seat 19 is in the form of a cavity
adapted to releasably receive seal connector 18 in the form of a boss or
dowel pin. The seating of 15 the non-retaining seal connector 18 within

the pivsgassoNnector seat 19 is such that the plunger 17 caib&u2005/001939
withdrawn from its engagement with the moveable seal 13 simply by
reversing the movement of plunger 17 so-ilat it moves out of container 1. |
and ﬂ{ Wdﬁir%gnd 16 along longitudinal axis 14 and leaving the
moveable sea? 3'fetained within container 11 at the position it had
assumed when the direction of movement of plunger 17 20 was reversed.

The pll:) qufié.rl i @fslawﬂi?mmgg{@lmaé Hlyzﬁag?f b@@ﬂﬂgemtqlufmg instance the
moveable sea ng.lo ituginal axis all the way o an en osition

L ARTRES SRRSy 10 VRS ot o A s BB TR Bt te
ysolurfmeniﬁfimlth\geﬂhl@tpﬁdpmﬁﬂomamwngStﬁagJMWtaideimm therein. The
incluges:a. %aﬁgipk%a&%&&a%%m&%m%%&%%ﬁ £8£n%§1¥ and slidably

transport of container 11, seals container outlet 22 thereby to prevent
egreB¥aehinglona inssndiglintinldrhreiragtl vaftiaiapatall dbes drdpe

24 (thedeliveyeend) sehiganiaingt dialsacneapar afes gkveny nreanend 16 of
engagement means in the farm qf first.engagement.tyre 25 and seco
i B L 3 R
Huppbrisadenzdwhicalisedf eloen iis 180gitodingerinwidnekizdl doEomtaimer 11 and to

11. Withaelna e igRs fop0shaRefe HOE GHRROIUMEAS: U998 ding edge

opposed slots 28 therein which are of sufficient width to allow at least

limitd ROk TERHR I LEIRP B WHia PenesE aaslop i d e pisddis iy Shdece 20 of
engagevestié sfall s fyTiespimgabootiifedtoe sdelive iy MAQZORGMIGGISBy adapted to
PCT/AY2092/001939. 12 means -d%%cﬁbedo%fﬁ%% Delgw. The ﬁel\é%ging of
means comgrls:es an adap er s‘l)eeve. g?recelves at a\ﬁrs or .e ivery

Bnd 3o terestisiae e sporspics Rivithis hawlsassr esyenipypel IGrigsnch that the

infusiapmeanMeGiohS#itREEARNTRSHAR (2 APOHRGE dRMBBLRYRIMR S2UCESiRBIy by
performed for example by a Luer-type fléggg The adagg%r sleeve 35 at a o
secolfy &S5 PaXERARLPE RIS TH A BRI LSS Pt P SRLRRAdA e away from
enga@gt\mith 1@1@@@&3@@@%35 Nngage heentgibanoofdile eahtdiresided within
which, i, fus 1'5‘%%%1}%‘50&85%{ 55 MG RARRE MR HASE 6Bn6RRARR Bilunger 17
container outlet 22. The tynes 25, 26 engage In a spiral shaped channe

2 |oWAtEEYEHidr in the inside wall 35 of adapter sleeve 29 and progress

along the ciiasprhas: ands\whaitibient siaindalit ndf i inisiedtalatb@doeable seal
the sleeye 29 until they enc first tyne barriers 36. At this. point, . .
furtnes B B S B B AL AR Sl 11 i,
achidued dsyng, forces the contents in storage volume 12 in the direction of container outlet

22. The container 11 includes a frangible seal in the form of a membrane 23 which, for
25  transport of container 11, seals container outlet 22 thereby to prevent egress, during
transport, of liquid within storage volume 12.
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
30  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



forward urging of container 11 along longitudinal axis 14 in the direction of
sleeve 29 whereby the tynes 25, 26 ride up and over inclined surfaces 37
(see Fig. | and Fig. 2A) of barriers 36 to permit continued travel of the

WRES®RseRdN channel 34 upon continued 15 twisting movegent ©fyos/o01939
container 11 relative to sleeve 29, the spiral channel 34 and the tyne

barriers 36, comprising spiral-action lockingmeans. In this embodiment,

second tyne barriers 38.formin e d stage of the spiral-action
oo ACBRHRE S el e R B e AR kR Sler sicove 29
barrites Beciwgsiehasastierdelivey siwbIcthereohadelize hietinesipl apgrieedle

the manRelydaser et @beNedinkelslion 1o NSt ReARAUIERR 3B ystem as can

before final and complete, :E?{aling and ngn-releasable engagement o
[

: t of
contBFRF TS LN BERPIRILY AApreYRaduaeod bpRERIRGLTS) firesfig second end
ihcludescdivagditio A3 ththe Sie ed@pi2d ttheneddinabBsaiphly Bith erghtjeety means

withi lrst.e [yer of. the adapter sleeve 29. .
SpouTeERiEhaRGA SN ADHENS ] YhitR B ARSI imtrises oo ngogement
elon§ae AecflamvapgiacpsuBshidured needle tip 40 at a delivery end
thereof adapieefes %gﬂkﬁﬂ@]%mgﬂgﬂa%ﬁﬁa%maﬂiﬁ. 5 }im&@ﬁﬁmb %Tzﬁe inside
patient, At a receiving end.41 of the needle 39 is a bulhous ¢ er ‘
receﬁv/ﬁl}? %/é)l{/%gagtaﬁf gﬁet‘ﬁ‘ et ST R ?){3&?0%?5 %ﬁﬁ?%ﬁwﬂ’ n the container 11
Wuffictenistalunieive i piar eldenitRot hetildimag nstonstef fits tyabeuzlsA8.andthis

is copfigugehsyelnatifg baly 9&4&1‘1“1@1‘%%’% Al %%?1@%% 3845 achieved by a

progress of a liquid through chamber 42 in the directio elongate
deliviSryrargment spmtainerdd dlomplongiBuiiagl guising inshgdirsqtienafisigeve 29
er;]d 4heatiendlgms zm;idhricdadp%@nameﬁ:d Siﬁfé?%uﬁﬁtﬁs@l ge@@@ny.nslel&iV%%ig. 24) of
which, upon, insertion of the receivi 41 of needle asse .
00 BT SO LGS o B A Hahar BHE o B Egainned
Yleetwishanuoismsigalficentigiagebl withtivetadapre 28) @m@@gmammd the
recelyino g 43 @fcg?@pﬂﬁﬁg I%%-S&%&’MM retained Wit 'Qlﬂ)qﬁ'gﬁ%flt, second

sleeve 29 in a manner whereby delivery channel 44 including bulbous
charRBE A ISre 5 I 5EBtn 2 feRBl g R ReA pRHoThio g apetR pfisposed
adaptethdetivag/chinecl 34fhichtls fistiged bavvithisanchickmspastaist also be
adap ikion, the en ment thus described caus

the B 8 At S e

Way Rarks itprievafinelsal eanplenegelisaantbrontisientilnengasanent efstontainer
entirelyiexalused aiiwaeipligvistwitiin chamber 42 into adapter delivery

Valve ball A5 ANEE oM e REEa oF SHLRRAP 15 DENry - IbdeF e gehly 21
43 isogeead bythine the Viarss enflow defilieqyidraliindtetideptyratd 9. Specifically, the
needle assembly 31 (see Fig. 1 and Fig. 2A) comprises elongate needle 39 having a
25 contoured needle tip 40 at a delivery end thereof adapted for facilitating insertion of the

needle into the tissue of a patient.

At areceiving end 41 of 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

30 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



This one-way or anti-reflux function can be assisted by biasing the ball in
the direction of delivery end 48, for example by use of biasing means

such as a spring. Receiving end 49 of adapter delivery tube 47 is profiled

SR &SR lRelyge a sharp apex 50 adapted to pierce membrapeﬁ%ﬂwg%gmg
engagement of adapter sleeve 29 with 15 container 11 to provide a

channel of liqguid communication from stordde volume 12 of container 11

thro livar 7
hro o BB 0N o, LS DAL WA acaptr tene
appredisedhiabiharseearaien il witha pasdicastenblndbistetainsd veithinjadapter sleeve
gerll_dqeeﬂl %iﬁi&?lbzxtgvbﬁés@mg' : Seeigomaﬁ@eﬁam&&a}{agﬂeﬂg%&mlm@ _a%e placed in
elivery sjde o Qlrier, , wnic re.l anar.engagement with.
oo SRR N oL T SO S ERE M S housed
26. Irvyialpgaixd.ﬁams peef ef ratiforrsicphal§e id Zdiithg és mgeeabtetitbusidescribed
52 WQQ%Q@Q}B'EM% %ﬂ&ﬂ@é}?@f‘ ﬁPcBHj&%E{oﬁ zvﬁﬂ @ﬁ\;é)bgﬁ qg’ %‘am%s a one way valve

function, in an arresting position, of ggﬁre-load arrestor that prevents

sliclintg Heveve el itizsr 19 anio BihsianHalvimpeds srg gniirely exclude reflux of
predeigu WRRINGRRIRG iittoldtapie vemais, hassiey. SBuis shwis icigved by
arresting, posifion .53 in.Figs. 3G and 31-1. mav e barrie an

e ol B e s e bl e R R A e
withindiveygube it agbalbifdy BT byribarevesstitgypdditad agtiestditlivery end 48.

longeriepgaea itk sad-if e OAIYO R ea S BUBNORLANSE BRbtecrion of

57 30 to progress into container 11 so as to cause moveable seal 13 to

shrinfeditacad 8k doe eremalechinge a6 bier BeMamTe St P RERSugh
container oRitetizihoadldpiestialipanydslberd fubbdibie psotitainebas thinclude a sharp

deliver npel. 44 and qut of tip 40.0f needle 39. WO /066336 .

pCT TSR B a2 AR B 3o 20 it
tHerecnininsg dice previdg etivans} eflimnd coobaediontigme fipsee volume 12 0f
embogdisgit-qf hecayinas e achiRey fBOYe, fRREY SR CRISIRFADRRA! through
for 5 tra ission o{}%raﬁgede_termlned quantity of a drug from a first

Iocati’&?‘?gl% VErLSPEMS! f5cRdBREEZAPHY first location 102 the drug

d_osage is ctrwpliléed zippmeaia:l&ddmhaqaa}hi_ﬂitgd_mlateﬁmt até&a@rq_dagem sleeve 29 is
single.dasag %i{ﬁéu@%'&géﬁéaﬁe%qd%ﬁépﬂ '%Qg@@@&i%@ﬁ%}mgﬁfr side of

g?his Sredetermlned quantity is then loaded into a self contained 1
ora

AiREaHs 38 tHadb s Brolepar Fepareped wEhcoreronding rdgssaon the

shapestcionigings ohasasimatotydsgageament means in the form of a

moveable Sﬁxaalt %8%&5%9 li;srtefe?r%& r%grrrlzf"n?{)lunger 17 includes moveable barrier 52 which is

pivotally connected to plunger 17 so as to perform the function, in an arresting position,

of a pre-load arrestor that prevents sliding movement of plunger 17 into container 11
25  beyond a predetermined insertion limit. The moveable barrier 52 is shown in its arresting
position 53 in Figs. 3G and 3H.
The moveable barrier 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
30 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.



and, further, delivery means engagement means in the form of sealed,
frangible outlet 106 at a second end thereof. When it is required to deliver
the predetermined quantity 107 of drug or other 15 substance for
g¥empktessspatient 108 by way of injection at second locatiprlidBoth8o1939
container 104 is transported to the second location where it is attached to

it an appropriate actuator means in the felfh of needle assembly 109 and

an agpipRiiRiemRdMalen means in the form of plunger 109A. After priming

of the completed syringe assembly 109B injection of the predetermined
quantity 107 of drug into patient 108 takes place. After 20 use the syringe
assembly WaBrefpche: deEigtMateﬁJe&mdlmadecEﬁfEulg)delﬁree;xampi& 100 based on
inserting at least.the ne ortlon of needle ass 109 i

receltth/fn%g agpgn?t)u?migbg ﬁﬁn er ?[58% Czgls%l ust %l éls e am fod for
With ﬁf@fér@ﬁtzémefmgreg?fm@mﬂmam mdmaﬁmﬁtﬁé@e%tw&ém to a second

providegdidn @ae form as a kit 160, in this instance a sealable plastic bag
161 into which caontainer. 25 104, plunger 109A and needle assembly 109

are inserte@! ﬁﬁfgﬁ%&gﬁ%&é&%ﬁ%é@?ﬁ A HRIRIHE L BSRTEISAREY
109@1mhblluﬁgelb]1my\aaa shgluﬂasagmefbiwmmzﬂﬂg Way Opmifettanspartto

I t
g e B Y b
100 FRSPESMOTRS A thedeem obrrbrelishped corsainendpdathahatesl %h@ed container
syrings @&ﬁ&&@gﬂé&ﬁ%ﬁ@n&ﬁ@ﬁﬁh@ %M@bﬂ%ﬂﬁé%é@%gaﬁémblm QEiestled thereof
conten er in the manner prevjo escribe
exare T ST Y RTaP R EIGL PR AT T Py Haneile utlet 106
disasﬂ;emblmﬂﬁnéﬁyrw@e assembly and can render safe the sharps
portion of e B el NQASHARRIRERETIATLO0BNID) oifiug or ot

assembl 109 by insertion of the needle portion of the needle assem

o9 i fa’fé"%@‘&taﬁmﬁﬁ‘éﬂ‘i%é)&WWH’éP@?ﬁ%"glﬁb?’éca’%@g% Jos, e
assesohiyiet 1098 ﬁ&@iﬁﬁ@dﬁ@d&ﬁb%&l&ﬁﬂﬂﬁﬁ@h&mﬂihb&tﬁ%@ﬂi&f@d appropriate

that anmncreased Jeyhel fOf saf | agpsleev E th&:e of the fe E%turetﬂ]%onmemm
the syringe assemur]JIy, eltlﬁ?ar alone of i com ma%non PURIChrende

contaiaderm af plargemhB{inddier aftieing i it m@pigmﬁ) Rytivge assenbinilepB

Em bﬁﬁ%@%ﬁﬁb@@a%&ﬂé?&%ﬁﬁ@%&@rﬁ@ 1@7‘5@&&5&!&' SHiddRC 88 takes place. After
multi- co&gg?artment Syri ?}5@1 ch with particular reference to Stage 1 ‘

Ps i esé‘?ﬂ%%s*f%‘ﬂ FriloRetaisd AT Ba0rSRlE B L 6P ARIe:
positioseing atdengrisescad lepsttaficfinsedl cantaihbyd] 02 yhindricativiimapgrture 109C

storqg%mfg@p§0§grgpﬁﬁm:g£({i{§tp§£rg'partment 211 having a first

Again with reference to Fig. 5, the delivery system thus described can be provided

in one form as a kit 160, in this instance a sealable plastic bag 161 into which container
25 104, plunger 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
30  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



substance 212 sealingly stored therein and a second self contained,
cylindrical storage 15 means comprising compartment 213 having a
second substance 214 sealingly stored therein. First compartment 211 is

sybsiaptiadksdformed by a barrel portion of the syringe housipg@$u2005/001939
described above, and is sealed at exit portion 216 by frangible barrier 217

and further defined and sealed at a secotid-end by sliding seal 218 so as

t0 prexdigieBelMeERiei RdaPiRE RERARL DRI 6 SRNHRUNRGRembly 109 into aperture
pre(il}eégg_né% d amaqunt of a first substance 212. 20 Also as described
, Sl

abo & P78is slidingly moveable along the longitudinal axis

219 of the fivatreahepiupisant Riringdulsbmidinéairing assesdiftgdalatienshipised, it
betw‘g let tih%ci %Ei r walls of,.the co tment 211..ln this instance,
secon%%oﬁ?gg%rﬁen?}ﬁl ,ilr?%ﬁ%esgfl ?gﬁ?gggég%aﬁ bslﬁ%ee‘r’egflb guﬁ“gé’\{/’éﬁ e Features of

deschperiaasisstsmidntsithercrlans ssdrcaomitipationnedibly randamtes toatpéter 111 that

220 whibehinedidisticable it dagunaiseb abfirst compartment 211 along
longitudinal axis 219 thereof. Inner barrel 220 fits snuggly but slidingly

within the syringe housing so as to be supported by and guided by the
wallsTBird &ntheddgwénge 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 30

Which, in tsmeisrrncede Migrieabesesieiipigisd eanaibaompadmgnt ainge 210
first @(ﬁiﬁ(ﬂjﬁ)%aﬁiﬂ‘il%aﬁi&ﬂlér adrerat fES@aAE 1@{5011!3%@&@51(?35 lf&%t?tﬁ@ diagtrham, is
mounted for sliding, sealing movement .along Jongitudinal axis 219 within
TS S30E 1k P TR SO Tl TR ST AL 2,
sealsylrliivabprimik @ ftovi fpmpasdien32ising/ Ofi2006rG683Ht 211 having a first
PCTihddaR0>799 1933 +1 B UNEGERGALZAR Y B8 Aiaghed @ﬁaﬁ%k@&age

end of actuator means in the form of plunger 223, but may in at least one
BrefdFaT STMPOT IS FRRATHBIT eleHaing antregd sthttraRyt sekinglystored

as désoeihediist doenfinstnroid TEcERAbembRUTeRSEBOYBAesIgeFiRG dhte syringe
syri ingl . Plunger.223 is.adapted for slidj oV t .

on R e T i 217
220 ?ﬁ%&é@éﬁ%ﬂnélwwmﬁ@msmm SsdaPigitdnbetween
first aRmp3HeHd LbiahabomBitase HRaE I IR INSIBRCSS 4Bt substance 212.

communica: ion.lgle[ e%lg)s of inner barrel 220 includes hollow needle 221

i 8 RS L AP ST T LB s RURE LB YE RS HUrhS (e dpaiipdinal
10 msinBtAréhe Mmmmﬁalsmgmﬂmmmgmmma@amp between it

positon:ps e i SUPRRTIBESYLIRge210. The sealed state is
assisted tg/H{he tip of the projecting piercing needle 221 being disposed in

an intermeBiZREs Fotanse soPHbtBRRERAERH sitipif S aeanlaces the plunger of the

above described embodiments, and is substantially defined by an inner barrel 220 which
25  is slidable within the barre] of first compartment 211 along longitudinal axis 219 thereof.
Inner barrel 220 fits snuggly but slidingly within the syringe housing so as to be
supported by and guided 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
30  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.



218 and the first or leading end of the second compartment 213. The

hollow needle 221 is adapted to be moved along longitudinal axis 219 to a

15 communicating substance state wherein it pierces sliding seal 218
evibedy/bbexgthrough so as to form a conduit from second coipasbReRbiose
213 through to first compartment 211. In use of the multi-compartment

syringe 210, the syringe is initially pre-filletbat the time of assembly into

the pre-usepnsipsase PORILIPH: HHSRICR Iwiag Ll drigbeborRA#Sthe form
subst é)npe 2% i grst compartment 211 and a second substance 214 in

secd 2PHRERY 21 % JsastioprRtaier s fame S ey eBaslsnbiveeneage

in thevitklpltiugep ositidPR A slestribadhiintietfige dAnddebvel yribedingeRrR2a80ve rendering

piercgi Kol and delivery of the contents of the syringe
L Sl 5 e R R R

to a pat

first gl!i’éﬁtﬁ‘ﬁl"’é Pi9ZAAvdbonacs ipsehRed Jadureinuidrrrids Gisedupted for
so thaling hirRRrdnikadidheonsthian s xeraubatBRECoADaBAAREN as above
U|timci%tsel1¥bfe r delivery from 25 exit portion 216 of syringe 210. Typically,
althoug(h not exclusively, first substance 212 may be stored in a powder
state or gramtharisttbeceyitivodinsturicaipar tneant 21 ihwhistralenidcludes hollow

compariiaest- 3wl sRatal e;oﬁcﬁﬁ@v%hﬂi?;fﬁ@&ga@vﬁéamé%ﬂg%ﬁﬁiable

solvent and distribution liquid w en mixe e first substance

1912 RmOsnsS A dlipgaied dnbisetol e hsives win s skra positiontef the multi-
secapehfAREtANSHiAEd HO.a5HOsHAIR aeixsSHbEHNGE +D LM 5R; QR hiercing
one or hoth.of the first and second co rtments may, contajn one or, ..
o e R B PR P P S gl s
this %b&?@ﬂtﬂmﬁrﬁésplﬁﬁéﬂgnmb@f thalsstamtesmpaghiroht18.a suspension of
one substangawitenalhen 2 RIS B2 WA AORBNGEIRRs 219 0

PCT/AU2005/001939 -17 two substances and, in other instances, a
RomtyRRBHSatig SRS st shssiarteicgies slirineariely fnthriyierethrough so
othessanddana chehicRbiescian dakparplRaes i gniositt ebrpeiment 211.
substance deri rom hut having a different.chemical .composition to t
of either o t%esé% tétearr%ggcf%nr%a%vr%%’fg ﬁwgggtrz%@bi%nsmflﬁﬁ%gﬁlr{@g pre-iifled at
parti®gItny ef asvramhligatsibeattaoisgRiisjorrenresitionidititngtedim Stiws flref Fig. 6,
and GeEQTHsubsiRnceS1MiNgi saRpialed Sealad AtalesiaMR 2 14 in second
longer shelf life éq%’n thﬁg_of %F&egsubstgnces dorfr;ce mixed so as to form the .
Mixeq ROBEHERES PRETTAINGY Bis SRCsFHRBROMPaBmL i relfixg gositions as
will sbywhéndsgribdoklBtagerdad2Wfenpifociegahaflengitieadatall 7 and delivery of
pra%@%ﬁfeﬂ%é%?@é@%%@ﬁ%%ﬁ?&@ﬂ& gsé&ﬁ%l%doﬁ%%z%gfgd as a separate

practitioner (not shown) takes the multi-compartment syringe
item. The first substance 212 and second substance 214 are substances selected so that,

[\~

when mixed, they will form a mixed substance 225 adapted ultimately for delivery from
25 exit portion 216 of syringe 210.

Typically, although not exclusively, first substance 212 may be stored in a powder
state or granular state 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

30 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



whilst still in its pre-use or storage position of Stage 1 and performs the
following actions: Stage 2 The practitioner urges inner barrel 220 along
longitudinal axis 219 in the direction 15 of first compartment 211 by
mesisafsiinger grips 226, sufficient to cause the communiCageA MRS 1939
to change state from a sealed state to a communicating substance state

by virtue of hollow needle 221 fully piercing7sliding seal 218 and, in this

iNStaRes subRAMER AN VAN Bhinie rmﬁ%@.é%n\é%g‘ﬁﬂﬁig shsHbRRRAN L0

zero. Stage 3 20 Plunger 223 is now driven into second compartment 213,

the PTERLYRS SR RN R0 AEUb AehisriFractiom krinRlase to form an
ruptusticethedvabtatmesrdorbee 2dnf Hdehvintgepaffe’:d GmIBAIeaosition to that
chanpel. n mpartment 213 and first. compartment 211

e B R R O Kty
compdrawieses3ittghity teofratsdinipaetfoenttRd firth rod ghchod swbstances in their

needigpdAie s WG WUNEGE 223 AlPRIORGIHAIRRLR1EE L BthEs once mixed
dlrectlonn?f rst on%%a%rgne}%t 211 to reduce the volume of second )
compariie? 21 3ETBEANRARPLS 2606 BRtodauahe Balikempartment syringe
expwgibnosf teelsedbed] substance 214 substantially entirely into first
compartment 211. The first substance 212 and second substance 214

therelstdgggrmingle so as to produce the mixed substance. WO
2006/066336 PCT/AU2005/001939 -18- Stage 4 Finally, and preparatory

19 EXDU'SiOME&‘%?&%B%,%%% f §9a'3tﬁi§£ I3 8y B RIATIIGNG e

if it has not already been'done, wi w attach delivery means comprising
a sultpR rRERvERemERstifopadne shavpmoiales theanwitapsorempnbsttiags 210

delivenyisnadulg 225may ReBraradamsserbly-As.de serBeds hie1fieing actions:
preferred embodiment above to pierce the frangible seal 217 so as to

formg@.gemmunicating path from first compartment 211 to the patient.

However, as will be understood, any other form of delivery module may

also be utilised. Far instance, a deljver dule may not be provided with. .

a ball valve 43 PRISTESVE 852 AR Wﬁ%’%&%ﬁﬁéﬁ%%&%ﬁ%ﬂﬁ direction
150 reédivit dasypevansyt Ridebh mesinsgpfifiagshiginps 6 siffibiattiecneedie of

the qdglivaininedt'Seiie fS%ﬁag%‘E eg@t@%lﬁ Membyang ol ccg}ﬂﬁﬁﬁlglﬁing substance

needle portion is inserted int Patlent,' the practitioner urges plunger

223 FiHtheY XEHg abhllntemsatis el Seymgenardidinnserl a1k pertiasgstance,
wheredbychhe thie e bfiisteaosapas Wormie2dl isibednead s bstantially to

zero resulting in the expulsion of mixed substance 225 through exit portion

216.Stage 3

20 Plunger 223 is now driven into second compartment 213, the pressure thus created
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

25  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.



15 Fourth Embodiment Any of the above described embodiments may be
provided with a safety sheath arranged so as to prevent inadvertent
needle-stick injuries. Thus for example with reference to Fig. 7, the barrel

PRIGWLaR3E 2 syringe 300 according to the first preferred e/RpPQAUNSb 1030
described above, is provided with a guide channel 312 for a retractable 20

safety sheath 314. The guide channel 3121gomprises a guide section 316
exte%(geiing f‘t least sufficiently along the length of the syringe barrel portion
310 forhe safety sheath 314 to move between a fully retracted position

when the sﬁi\r;g%e{ is in use, as may be seen in Fig. 7(A), and an extended
position at 1P SEFREALNE S PR sion SR B sE yapiansS TEtHeRsTy pyrtion 216
the nhegiactiitnee Astimsentstdis, Ppeuitdhs, Wilbpabtaficastaat withdhe

skin of a_25 patient or user, as sh inFig. 7(B)..Th ide,.channel

o o e A SR SR AR R e DB e
|6ckifglisegrmmse B2 5Bt beeppeedissassentblocstiieserifend of traligliprsferred
sectigRidhe.fut & digRased HaRaMEISR (8.5 85 4016 ¥5eRd @oehlhicating path

distance around the circumference qof the barrel portion 310, with the
retralid TBEIGRERAHRTEN 1328 Db Ratapt s b oNs s R N 254 BBsA, any other
portiderd @ MU RG06I0B6RS R AHREA5 /00 i838hee 9 Adivagyniiesidmay not be

g’eiﬂéaﬂ‘%ﬁéﬁ{%%%lf’%é%%i%‘Sféc\’xif%}"’tﬁi I%ﬁvk% Eﬁ'ﬁ%

rtirglg i0Eiq....
IS provided with a generally cylindrica ‘%%veré%%p %phé3 detachably

Wy lingpfeivsbhyihsrsprogebieusingimmsidng tHeuskidiat upreedla oBthy delivery module
sheafie3ld a0 g i HiIneBsnard 107sldgcibaduid g rhannahdkR ARt the patient,

locking segments 320 and 32 e 5 syringe barre| portio 0. Further,

the 1T SR RS BUBERaR? SHELBF LG SR L30T BF 2 i i dtion o
is arradgpxmkm izt whaet ise stobatie isf ﬁtﬂchemmtm_dnimiaiﬁ ducodatduitantially to
relatiyg 1Q &Rtk S QAL I QUG L MG SIS K NG RE A RIS HaR2 65

best seen in Fig. 9, when fully extended, the sheath 314 may be rotated to
enter theé}oiilé?g er. 326 into the extended locking segment 322, thereby
fcs)ckirlf‘g(]“fﬁt \%‘fﬁ'fﬁeﬂe 10 extended position. When the follower 326 is
so engaged in the locking segment 322, the sheath 314 is prevented from

axial movertBhPfdRRIe R drse st embsirsBar he PEEaehmE R mfg sheath
326 anthgaitie ane inekingisadmesiond2deanididdufitsnehab dnnahibl aith

so sized that,.patticularly when in.th tended position, the,shea

oo B T A S A SRR B ERE e et profera

encoemtaditheuhésscrdan abed tipiy vidsdririgea guide chanaelddstfoneretractable
pefegedambatimenhobihs dheatt 33500 R iBsignill sEBBAWERS extending at least

sufficiently along the length of the syringe barrel portion 310 for the safety sheath 314 to

move between a fully retracted position when the syringe is in use, as may be seen in Fig.

7(A), and an extended position at which the safety sheath 314 extends beyond the point

319 of the needle 318 so as to render the point 319 incapable of contact with the skin of a
25  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

30  the first end 324 of barrel portion 310. .



end 332 of the sheath 314 is extended and tapered, narrowing towards its
distal end, so that when extended in the safety position, a finger cannot

be accidentally inserted into the sheath opening. 20 Accordingly, it will be
aporaeiaiadsky persons skilled in the art that numerous varigkgnsa6d/@iose
modifications may be made to the invention without departing from the

spirit or scope of the invention as broadly-iscribed. The present

.embodi.mer‘;{[se,]ﬁg? bé.@e%eﬁ%ﬁ ARG \kgﬁJﬁQéEE?“&?%WEE 188 barrel portion 310
illustrative and not restrictive. MCSLL O 2006/066336

pcTREigodshsethotd ixprovided mith agapmiyecskindisplfoly e Ao d he
assegiEaINpIisIe: RFsisedaantapadheiinasisarsorage Mmeansatiti4 and
a sealing element slidably dispased withi e starage means: 5 .a.sec

oo e 2 e BB et T AR 275509 o tne
storayeneebarschpet i/ §. aFsethtin the lfhhemtrsitials|distisprisedritho pexding! end

regiopebie. SREALFIQAERPEARARhaRIR SR le mAptdispesad aly be

an opposite second end regjon of the second storage means, and a

breakdBi! sgaiivelnity Berirhenibetis RJovenmmerslotking semisiitdge

means fromihesp i Ngrale v)ertieilial piexeind:6) e ehidies1g arrabgadaldl to enter
to pierce the seal lement of, the first storage upon the second . .
ror R B e SR L BB AR ROt i e

Hlidaprtéendsad acsition. drikinghihfobeudingp 6 e weenigog e dnsbe denkismvegeent 322, the
mMeagg. AR I IR LORRNIRIANMRR SRGAN RI0L AT MMBRARPIOHIR 310. The

storage volume to breach the hreakable seal for discharge of the contents

of the'elinding Gliongeirarbeanids apthierkig regmaisintd of St ghie channel 312
volurare @f diredfitsit Sianagearheahantin iheraxeemispbsitios; alnceicathesainthe

slidaple. fir IS ark ' lang
the o e
Wpormpirelatsad SErge&h®ans being further driven axially along the first
Ztol_rage mqarhs,lf@aﬂo&taq;d _ rﬁfatrfar?@&%mea%&&ﬁ@%a@dsfzg{?tﬁ%mem,m outer
eliver ansg for. delivery .of the mixe substance. 2. A syringe..
ST AR  S Y PHACAT PR HERE ey AR 1 g . o
the délivebhemeatandasomihdsety pewiite, asBegubbyrina bdisgidentdlmserted into the
havi@gegthr}%ggjﬁg(ip. 3. A syringe assembly according to claim 2 wherein

the first storage means, . .
20 Accordingly, it will be appreciated by persons skilled in the art that numerous

variations and/or modifications may be made to the invention without departing from the
spirit or scope of the invention as broadly described. The present embodiments are,

therefore, to be considered in all respects as illustrative and not restrictive.



25 comprises a frangible seal for being breached by the needle of the

needle assembly when the needle assembly is brought into engagement MCSLLP
with the frangible seal. 4. A syringe assembly according to claim 3
wheteirdkssaeedle assembly is adapted for non-releasablematiachm@nbioss

the first storage means. 5. A syringe assembly according to claim 3

wherein the needle assembly includes arf“30 adaptor sleeve for effecting

the atloslment of the needle assembly to the first storage means, the

adaptor sleeve including non-releasable engagement means for

non-feleasahiyrigdtasting ,%%ﬂ{%g%%%gl H8pes&RNd end region of

the first storage means. MfgSLL, NO 2006/(%%(%%%96 PCT/ALJ2005/001913§ bl
-21- 6. A sPrifgSHECRRINy S e IR st Pacans avidh f draling element shidably
non-d&ipasd bliten rgermentneaesns of the adaptor sleeve incorporates

piral-action locki eans for logking the, needle ass I the.fir
Horage o EEaE oY, S LR AT JRAFl o
spirdiciegpnteekpng hesings Sdmmplesesipidablydtiaseddraentoepéragionef the
attachrgateidhemeadinda withdhesifipetsiarag @ ppeaRsdehd®nd region
resist aration of the needle sserf?#g)\%om the first stpraéqe means. 8. ¢
A syRine STERBTROPEE BT D % PR (RGPS A T SRRy ofime o
inclutle seeomhsonay wahre fomirthdpikrgine keleméoyviof pleecinge chembbtamrarranged

fgomg e?&%ﬂéesﬁ&%@ﬁ%ﬁ% ngﬁrglr a%%&gm&@%g%fm% LooYEiRGEge means

assemply accoraing 1o c erein the one-way ve comprises a

charhsiag ebdabhiftsnrengihershslesnes wravtiantber having a valve ball

therein for dghdaitiogctogsetor arfiams dldbenmixed SuRsianeaeddhdAtsiE8 Geans
assembly according to claim 9 wherein the needle. agsembly further

el ALY g Tt e R R L R I e
tubetiyedkeplasrkapfetdischiageofitte fromtgitt o Stbalsof thé sostestorage inte aergents of

51 ASHiDgsE a5 RY.ARATHIDEP @%ﬁé&ﬂﬁe%&l@imﬁr?a%&@dfw@ﬁﬁce;

comprising sliding actuator means for _driving the sealing element of the
second stordEFimdsLidablaiirate e i st eBsrmEansT e dradiar dnsgaesd
meaa®ngthé st ssdrateragamee asdiyeuith bithe thpied cutgtateatbertion Apon the

syringg gasembly aceording (0 6laIm L WhelRinghe ACUAIDLEOMANSES 3 me
plunger a%apte for re?eaggoﬁ%%lngagement \/\?lltﬁl the seéﬁng elernent of
the sésbiterageragrmsnsagppied for attachment to delivery means for delivery of the mixed
20  substance.
2. A syringe assembly according to claim 1 incorporating the delivery means
wherein the delivery means comprises a needle assembly including a needle having a
needle tip.
3. A syringe assembly according to claim 2 wherein the first storage means
25  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
30  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.



13. A syringe assembly according to claim 12 wherein the plunger

includes a movable 25 barrier which acts to limit actuation of the sealing MCSLLP
element of the second storage means by the plunger to a preload
wWouenasnizavhereby movement of the plunger relative to therGush isimsagesso
means is stopped at a preload position. 14. A syringe assembly according

to claim 13 wherein the preload movemeRrtof the plunger primes the

needle ﬁ&ﬁ@fﬂb@é HREe4SEly A0cdRlidy Ky URGR RSsRebIYhacoartliegsiblelainadddnent
or 14 wherein the plunger is, dimensioned to drive the.sealing element of

the B SRS R S S T AT O O RE re te
movixisiderasambly sethtofiashsiordgnitisgnposition. MCSLLP

PCTJAU200 §9&gg'§é§§e§1§§'ei¥&9d?% NOMERNCHRAAR arrifi AR¥HMKing means

assembly according to any one of claims 12 to 15 wherein the plunger is

SetaRamamisch bRr B odledisg A lomemtb in eagyrr Bf&‘ﬁé‘éem‘ééﬁ?g?}é{hw“h the

that the pimaehiansbbstariialydpeemaiied tloneatithdsamitgiibm seafirsgstorage
clement from the second storage mean$. 5 17, A syringe assembly

means. . ..
accorglng to any one of claims 2 to 16 further comprising a safety sheath
opefhble batsysisgeadistbbckewdite telddiposivberan the needleretsanthly includes a

needie. iayoldhe RPadinang Raaceod ket FeliatiRIRAIIUANEORER assembly

expose the needle tip for use, the sheath being prevented from axial

Uhovir e ETERE et ked extended position. 19, A syringe assembly
accarding o stetpe h¥suvhidseincthéifir s stairaevingeinslis d@-proyvicbe vathprises a
a longitudinally extendin ide channe 'gph%g e‘;zg‘%qgn therein f
provfgaela atfirst anc %g“%\rgilgj] gtﬁ ébev?/?t ’t%ri:cg{/%gge exte :'ilon segmemei:geln .

and whihtoethe wanBion oftymerne reuetvely extending for a portion
of thecircuiprRRE 8sal e GYlipmkiGalo SFAGSMRBRShINR SINCAIREI Gurther

slidably mounted on the first storage me and provided , with a fqllower
Blor BT PR E B O MR Lo S AP TE P
by héatiel tuidechhnifiehille Acs\riithe fastsnthdy meeuwsding to claim 18
whergin the SDeRID ISPEaYS BLEAH R AAPLMAFCIHBN T Al e iSlising

storage means when the follower is"engaged in either one of the )
tran asRiEns L findntns the ecaling rsmey Aty srrgadergriRpans axially
accasliogd ha dynddits O haiasohiastbihydineein the mieftingidagelemestisoagh the

2I?)ollow needl? forngt)assage of the contents of the second storage means

1€1C ement,
Into fhe Wr%?s%rage means.
12. A syringe assembly according to claim 11 wherein the actuator comprises a

plunger adapted for releasable engagement with the sealing element of the second storage
means.
13. A syringe assembly according to claim 12 wherein the plunger includes a movable
25  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.
30 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.



21. A syringe assembly according to any one of claims | to 20 being a MCSLLP

single use syringe. 22. A multi-compartment syringe adapted for stor

and subsequent ejection of a'25 mixed substance from an exﬁ ePorti %&Umoy 001939
. . . , CeIye 3? November 2006

thereof, the multi-compartment syringe comprising: a first comparfmen

adapted for sealed storage of a first substance; a second compartment

adapted for sealed storage of a second ﬁjpstance; communication

mearss hayj W%@J&M%%@Qw B 'amimg %&Q%%ﬁaﬁ%% p1tAer is

comypunigation means, comprisin iercing element arranged for ]

piercing a 'sﬁ%é'é\%gggegén ri%ﬁf’é etr%f_g%]1 ,St%cg“cg??ﬁ%ﬁ?&%‘ffc?ﬁ%@éﬁ?fﬂ%f’ s

inclGBfE s benik el Seam itsbating thesralmacienow fhrotgkedoedsieraing

meansywhereby, when in the communicating substance state, the

slidably saa&;aay@max ibeRicEsING Flemenh And i BieakaRieSaal s,
broksgp S35 to eg{nl’tt e second compartment tg be placed in

.subs_ta{)rt])(':se Commumcaton wi ‘%ﬁtekﬁ:rs EBRpHHReRAIR g’s’ﬁ’ et frepresie
2008P08#EFE e A acoos Jockerd sgrags! pessivmse aidatitweichsattione tip for
means, thajxel hein pre diveddamnut sl eptieRdneans H e ldhecealpt Siaiion.
to th%COm%%@ﬂﬂgm%@ﬁc&%w@Eﬂﬂ?ﬁ%@(#@%’i’si@%&&{ﬁ@ﬁg is

]gubs;g‘r)ggdig.&t ast t eg‘ cond d(:omh)f%rtment, IS urged from the second
confpantment into tHe i CORRSAMPAEN 589G B RRAG PR Yrieg provided
sub&t&rt anthisreny diitorifh teTtiRe Seasbmiresmorn drdseinef tgingnsion
meargteptahipirtiveneitedingiisiaposiin tiehbisioorapacvnnt iyikgead
throsiglagdha ! BORR: BanfRYHIIR ALEN NGB 1A 22 MRS IS L DR dcd

first and ond urgin ans c rises a single plungér aligned with a
lon "i%ﬁjd?r?g? axis %?%ﬁ%g %%/;r?lﬁla w%oégr% Uhgering iﬁi?gfgrﬁlheg gl 1s received by
movEhsaide skt as the first urging means, and the plunger in a second
rand&. of Movenge atsesbihpemiliegse ctind L gingein ganbeddtd isArsysingdon
acCREmiNGutl@AI TR OtoAB R LRIA 10 & GO WRENICAHNB LR B S OMP HERS
a hallgwr RSl AdaRIed o BIstElng ligrepgrtion of the first

compartment with the second Compartment. 15'25. A syringe according

to afy oné SIEMBHTETP RSP G SRSl dpthiarheraindrs aiseries
2eonwsErem it hethieve orrdiruricatiensembthn sonhetfird thergimg haeenps megitheo the
secanésuiggagueagans are all aligned along the longitudinal axis of the
Syrigge. A syringe assembly according to any one of claims 1to 20 being a single use
syringe. )
22. A multi-comparument syringe adapted for storage and subsequent gjection of a
25  mixed substance from an exit Mou thorcof, the multi-compartment syringe comprising:
a first compartment adapted for sealed storage of a first substance;
a second compartrnent adapted for scaled storage of a second substance;
communication means having a scaled state and a communicating substance state,
the communication mean$ comprising a piercing element arranged for piercing a slidable
30 sealing element, the communication means further incl'uding & breakable seal for sealing
substance flow through the piercing means, whereby, when in the communicating substance
state, the slidable seal is pierced by the piercing element and the breskable seal is broken so
as to permit the sccond compartment to be placed in substance communication with the first
compartment;
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26. A syringe according to any one of claims 22 to 25 wherein the first

compartment is defined within a syringe housing of the syringe. 20 27. A MCSLLP
s%r(l)n%%ﬁ%c&ordmg tp claim 25 wherein the _second cqmpartwkﬁ@lg%gg%

received Byat%e syringe housing. 28. A syringe housing according to any

one of claims 22 to 27 wherein the commminication means further

comprises an intermediate volume that reduces to .substantially:

the comnfaMEXRERIRAREHIB AL rsoa%a}?%g l%s?ergf)evg g%%%@“’%%%é%ég A from
comthestetingisubtancanstieat2g sitthethod for operating a
multi-comparimen SYANOs: SRRIHSGeRr avisingafissleavlindiealstorage
means and a second %[/){i/ndri al storgge means, the e%%%c(ims&log € nt 50 asto
meafi S B TSR N R R RS g HhaShs ARd Raving a piercing
elemeit attbie St sdgiondtioneby tridia dicabledsebireceleMent at an
opposite $gcond, 30, endseaioniharerinfnd akyeaiahlasant sealagibe is

piercing element from an internal storage volume of the second storage

mead&dritiAteHE I Srage means axially such that the piercing
element piercesrfcacsealingteldmen ofithreififist ﬁ;dtmddiem%@_m@egm@aﬁﬁs;
MC %ané}%e‘é‘é%@@@ 918%@?%%5@%&’@1 22004D 32 s A mEyIRgdhSe plunger in a

sealing element of the second cylindrical storage means axially to, breach

{he bfissiasie easnens S3EEHd Bfofat ARSI rRb P RIEHTG the Airgpnd
and segend nsiosage: Areapnasithi sidoaompinmnieation for discharge of
contejts of ihe Se%oarégo%&%ggedmsa@(?é DR S IBFAHE B RASn uns

discharging i€ contents of the secon I storage means into the first
storagumpreans hedlgirovieleadnpddaupasrrBiareastitecdiRadgstsampartment
secoRgisiatas®mesnpanally to eject the mixed substance from  the first

storage means..30. A method according o claj 2?w erein h%&yg ¢
Edmptises Ah°ActaafsT or™ Oc?ﬁ\ziﬁrée%%?éneﬁ%%}% eﬁﬁgﬁ%eé?t esecond "

cylindhicsdcstaregepaizans theialiyroipetienmsensofenfisbiaeiammenipand the
seco @&éﬁ@ﬁﬁ%ﬁ@?ﬁé&% 22N Wheraindhe wonientsiohiheisecordysigage
means is discharged into, the first storagq means bé(sdr'%pe%t{?% Ereg?ligfg artment
eleméfit of A SEEAHPLHTBEL SRR AN UsiRgthe Actuator. 31. AY
methodiatootditigte gieime30whedithtseragtuator comprises a plunger
alapted 15fqr teleasabie-engagpmantuitiiie sealindslgmentefthribly

second SIOI’& € means. .
received by the syringe housing.

28. A syringe housing according to any one of claims 22 to 27 wherein the
communication means further comprises an intermediate volume that reduces to
substantially zero as the communication means moves from the sealed state to the
25  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
30  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;



32. A method according to claim 31 wherein the plunger is detachable

from the sealing element of the second storage means such that the MCSLLP
plunger is substantially prevented from withdrawing the sealing element

M ihreaseend storage means. 33. A method according to gd&i3de9603dz0

wherein the plunger includes a movable 20 barrier which acts to limit

actuation of the sealing element of the se2énd storage means by the

plunger to %%igiﬁg%gs@;\%s @i&ﬂ&nwmﬁ@tg&mvmm 1hepUIRGSS axially to

relative to st storagé means is stopped at a preload position. 34. A

methisachdbekipsalctampEhemrered siorassimeger e avrsiisdhe g atnd second

the sabiveelamentaf thesesratosteipgschea s @ihats et dcsend storage
region thereof for 25 discha{r%e of the contents of the second storage

meéﬂ?ﬂﬁ@&ﬁ@ﬁéf&f&%ﬁ% &3is when the movable barrier is set to a
son-limitindiphsitiong, S cénteresiudtha seomatirstptogameanrcind thaifirst 3®1ege means

34 Wgs;%g@n@@gggbmg{@ﬁs a needle assembly for delivery of the

mixed substance from the second storage means and a safety sheath

operable biherfriyingtheseoadsinrasdacaps om & boglers bR gixgdsubstance from
neegig SRtippftdhwdaasdle and a second locked retracted position so as

to expose the needle tip for use,.the sheath being prevented.from axial

o SnonCoRE T e TSR SN S5 U CERPr e o i s fo
1PCTIAGRO0E/80198 6] Reme ivEdticswobdrlinddo stasgeanernmexiadiy to breach the

accqdingua any ANR-ALGRIMB A2 hanyhsISiRdRe Rig/CIRE RN ARt 6hd

hollow needle through which the contents of the second storage means

pasSHirstReemnsis SorhreshBanheI SIS RIS S st the sealing element of
multiteaetpadipeanisytagenthtkikeethprigingto. a first self contained,
cylindrical storage /means. coptainin redetermin . i

O R S DRI B s

1§tor doferetersabls; cagogaraent ovith Srafedinaplencel Mhdea carutd piRjaeR RS-

contgiNing & PIRRSISEIIRESH ANRHALEFMEREPHE SRASIARCEtMEHIMREY the
sealing clement slidably disppsed in one end .10 region of the second.
storaG AGSIFReRh AL ADSiRsRaRE ML REERS SBL %&@%p@‘bnﬁggl R
end pegiaredffiom seitainahdtortgcentieqricraed frdmebk sdviend stdragcatngnan

Interigr S10/aGE RIS GRNIAIUNNP SPNLAURHRITSH AT Res a movabl

“piercing element; wherein the second storage means is adapted to be
@Iida?ﬂfiiﬁ’éd@mﬁ? P dmitgctuation 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

by

storage means is stopped at a preload position.
34. A method according to claim 33 wherein the plunger is dimensioned to drive the
sealing element of the second storage means to the second end region thereof for
25  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
30  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.



storage means and the piercing element is arranged to pierce the sealing MCSLLP
clement of the that 15 storage means for discharge of the second
substance into the first storage means to provide a mixed substanceH6H/AU2005/001939
subsequent delivery of the mixed substance, when the second Jt6raiyed 5 February 2007
means is received by the first storage means. 38. A self contained,
- cylindrical storage means for a multi-cogypartment syringe, the priming
storage means comprising: 20 a slidable sealing clement disposed at one
end ¥&giorioidhedsicradiagreayed daipierdingieheraent digpasngd atdét is «
OPPASIHASREAR thAfH SUAN B ebaRhI BRI QLA PRI ARY A% 3o the firs
mtqu%sgcga e compartment containing a predetermined amount of a
substante ang the piercing element being sealed from the Internal
compartm@ritr asprmhivas e rdbicompashsn serinssdhekiisproprsiapted to
be slidably fivstexié dotbined Syyindtck GusNgg ot BN - R E¥EHGRount
hougincreefining & idavias f eAHAIRGHn YRR Bk SIUAY RN 9 Rorage
containing a further substance and having a further slidable sealing
Iaménr'fta"oﬁsaﬁ’osed within the syringe housing; wherein the piercing element
is arrangetisrsPsiesttiprpipieeduprliafriseh R & S Cootaimiey Myistormined
commaunicet ibdtid ittathuc) aidioraga saiap sland: dnaasBadiaghlement &b
118 BORHRNG INALEAPEARHISA FNGET S OIhEIR i Qe P ARG 00
the rming s{,g{%qe means to effect brgaghm% ?f th? r%%gkabje seal-and
discHSr 58 St oh & B R A e E LR B S R S FREIR 12 1R RoTiReE
with"Hemepeine Sasrcentsweniafemsisrisuwimelinsd provide a
mixed subslhambethanadixbsfriping-sioiageped ar iz BeingyitHdtiesdddals ekt
fc;r Wt gﬁ%%mﬁé%@{wléﬂ&ﬁ kddFran l@iﬁ?@@%&ﬂﬂé@%ﬁ%ﬁéﬂmﬂai firet
ement of the further.storage means axially withi syringe housing tqQ
' omemgs et SRR IR EA S e Moo AL alie R v
throfigtreheebatepes s fbramend falitey of Sy minaletthstsr raptngpend storage
syrimgeafos useivedhyphisiig spreganicagsdirst and second self-contained,
cylingrical SieragauirRansiisdiill AMRERINGETHOSRERIMPIRFCHS EINRR he
amount.of 8 su %%ggsec%&q&tlocation, at least one of the cylindrical

storgarém eansg%avmg a seal adapted to be breached for discharge of the

2ubstancé’ ﬁﬂ’ﬂ"{ﬁ?@f&?&&@‘ﬁ%ﬁi@f‘m?&ﬁ%%Ff’m&“tﬁféhﬁ@?’aﬁﬁ“ée@%m 8
cylindeicak steregedinoanis:fromptiodtf sstiod stibreetonahered tieb kvwagiomeans
rempie {Eomitaenil stolagationp-tah &6 BRSO P ol te B SAYAGEST a substance

and the picreing element being sealed from the internal compartment by a breakable seal,
the storage mcans being adapted to be slidably inserted into a syrings housing of the

25 syringe, the syringe housing defining a further self-contained, cylindrical storage means

vontaining a further substance and having a further slidable sealing dlement disposed within
the syringe housing;

whercin the piercing element is arranped for piercing the further sealing element to
effect fluid communication into the further storage means, and the sealing element of the

30 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 o

provide a mixed substance, and the priming storage means being further adapted for
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to a patient; and assembling the syringe at the second location whereby
the syringe incorporates the first and second storage means and further
comprises delivery means for breaching 15 said seal so as to mix said
substances in said first and second storage meats to create a mixed
substance and for delivering the mixedgibstance to the patient. 40. A
method according to claim 39 wherein the syringe is a syringe assembly

asdgfined inoany @agef claies: biehdkudld btAumetios aecaringden the

claim 39 wherein the syringe is a syringe as defined fin anB/ otne of claims
syriggegousing to effect’ejection of the mixed substance from the further storage means

MCSLLP

through an exit portion of the syringe.

39. A method of preparing a syringe for use, comprising:

preparing first and second self-contained, cylindrical storage means, each
containing a respective predetermined amount of a substance at a first location, at least
one of the cylindrical storage means having a seal adapted to be breached for discharge
of the substance from the storage means;

transporting the first and second cylindrical storage means from the first location
to a second location remote from the first location, for administration of the substances
to a patient; and

assembling the syringe at the second location whereby the syringe incorporates
the first and second storage means and further comprises delivery means for breaching
said seal so as to mix said substances in said first and second storage means to create a

mixed substance and for delivering the mixed substance to the patient.

40. A method according to claim 39 wherein the syringe is a syringe assembly as

defined in any one of claims 1 to 21.

41. A method according to claim 39 wherein the syringe is a syringe as defined in

any one of claims 22 to 28.



