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NEEDLE ASSEMBLY THEREFOR FI ELD OF THE | NVENTI ON THI S

wo DdBMITI2EN rel ates to syringes. Mire particul ap¢AULIIBS00971
invention relates to a retractabl e syringe that
i ncludes a needle retraction nechanismto prevent
re-use of the syringe and/or ndedl e stick injury,
wherein the needle retracti on nechanismacts in a
control |l ed manner. BACKGROUN THE | NVENTI ON The
practi ce of sharing syringes-wtfout adequate
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to this problem retractable syringes have been
deviBBSAEEONFHPARE ai m of preventing syringe re-use
and/ or needl esti clgAMLERHUND BFetHE YixvesgsoNnSUMVARY  OF
THE | NVENTI ON I n déeveloping retractable syringes,
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r hir
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fankMkQ%&P%nHBﬁé‘dIStrIbutlon of retractable

syringes. I'S yet another preferred object to
provi de Ia respbnsead &di$ problem, ngeciabiechiringes have been developed with the

aim of preventing syringe re-use and/or needlestick injury by used syringes.

20 ' SUMMARY OF THE INVENTION

In developing retractable syringes, particularly for mass production and

distribution, an objective is to reduce manufacturing costs and/or maintain ease of use

and/or syringe safety. These are important factors if safety syringes are to be

available for mass consumption, particularly in third world countries with low health
25  budgets.

Accordingly, a preferred object of the invention is to provide a user friendly
and safe retractable syringe while keeping manufacturing costs to a minimum,
thereby facilitating mass distribution of retractable syringes.

It is yet another preferred object to provide a retractable syringe which

30 efficiently delivers fluid contents, thereby minimizing wastage of said fluid contents.

It is a particularly preferred object to provide a prefilled retractable syringe.



efficiently delivers fluid contents, thereby

mnimzing wastage of said fluid contents. It is a
w@arvioezBar |y preferred object to provide a pred€i/AU2w@8/000971

retractable syringe.In a first aspect, the invention

provides a plunger for a retragtable syringe, said

pl unger conprising a plunger a plunger outer, a

controlling nenber and a biasi ng nmenber, wherein the

pl unger rod e ringe,
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r et @J-dfiedde feRhagablypmaineth said biasing member in\mlihitia]ﬂy energized state.
syringe barrel , or forped inttegral
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ret &ﬁ‘ﬂ}r ée a'?@t%ta%l@ﬁee@lerh%ﬁ @' Btafiith Mbmbai floaed & an interior wall

unt i retractable needle is en%a ged by a plunger
to ‘ﬁﬁﬂlwﬂmgab@rfrlefnrrfatmﬂbmﬁ@ﬁralésa‘ihar% s sdd ESdIRing é‘éﬁ‘dﬁlk@r capable of

lrg t ﬁqgf g[jrlte l’llr)lé) %ala re{rgk‘?aﬂlgyl%&tlé Q{]gr}{eQXIE A28 & said barrel until said

a rel easabl e
neeghractalgt ameétilags mgaiﬂ»y hqilurrgemmr fasidisate retectior: phsiid retractable
needle and a retaining nenber nmounted to an interior

| neegle- a syringe barrel, or formed inttegrally

ther ewi tfy 5 8fth3asPédiNGe inRAGYpRNIdRs Wi reflacsablel syringe comprlsmg a
retractable needl e; sai d retai ni ng menber capab

i ni bareel] ayroleasahinnerglesisiaining eysies 51 e & relfac Ble feedlc and a
n eed ltzﬁnlgg dmglfn uRRA t%l ay rlflﬂehols el bt @fﬁr@@' Barrel, or formed

age by sald plunger to facilitate
r et frite fiatin th)érewah dande b ridetgabkegagesitle evithsedid apiraptable,aeedle; said
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CONBF 558 DaePlintlGAId i:b@z@l:tabﬂfelrréédlb s eﬁmbcﬂ é»ym‘aldepﬂga@r rig facilitate
said retractable needle. |In one preferred enbodi nent,

t herqitagtieneet seelartraciable pesdicar y pl unger seal .

Suitably, the syringe according to the aforementioned aspects is a prefilled
syringe.
25 Preferably, the plunger further comprises a plunger seal which is capable of
engaging said retractable needle.
In one preferred embodiment, the plunger seal is a unitary plunger seal.
Suitably, the controlling member facilitates control of the rate of retraction of
said retractable needle when engaged with said plunger and is removable from said

30  plunger following needle retraction.



Sui tably, the controlling nmenber facilitates control

of the rate of retraction of said retractable needle
wob@p/oengaged with said plunger and i s renovabP@/ADZ098/000971

said plunger follow ng needle retraction. Suitably,

said controlling nenber conprigses one or nore mating

portions that initially engageYsaid plunger outer to

facilitate maintaining said biasing nmenber in an

initially.enerqgized state. | ' ' ;
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storing energy. Preferably,.the biasing. ' e
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spring facilitates retraction of said retra

t abl o ope s
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mating surtface o Interior wall of the syringe
barrel . Prmafesabby,dlichiagiog memher is Aepning. easabl e needl e

A

Pr ef er a nee
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. . | .
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nee he retaining menber to facilitate .

r et r act i e efesail dorme theaeleasbls needla resaipie sy Eay dylpr gymprises a
said unger . According to the aforenenti oned aspects,
typp%égelsfi, "al though not exclusively, the barrel is

formed oOPre@ratsig, the retractable needle comprises a retractable needle body and a

20 cannula.

In a particularly preferred embodiment, the releasable needle retaining system
further comprises an ejector member which facilitates release of the retractable
needle from the retaining member to facilitate retraction of said retractable needle
when engaged by said plunger.

25 According to the aforementioned aspects, typically, although not exclusively,
the barrel is formed of glass.

Preferably, said barrel further comprises a collar having one or more releasing
members that facilitate release of said controlling member from said plunger outer.

Preferably, said syringe or said plunger comprises at least one locking system

30  which prevents re-use of the syringe at the end of needle retraction.



Preferably, said barrel further conprises a collar
havi ng one or nore releasing nenbers that facilitate

wo etoeasr3pf said controlling nenber from sai d pPCT/AY2108/000971
outer. Preferably, said syringe or said plunger
conprises at | east one | ocking Atsjystem whi ch prevents
re-use of the syringe at the end of needle
retraction. |l n one enbodi nent, one said | ocking system

conpri seg J&%Hq%&?fg?eg}@ ?355‘50%1{91% 5§§érﬁ cBRDF ?ég ré&pciiRictbments of

pl unger outer. according to _hll . _
enmbedd tremel 4k sdid glumegr syst.cPrefeoably, | aseerdmigeivetiis empodiment the

said collar and said plunger. outer. )

o nbbakRe st et AorRdis ot a5l eb P BEcuter

el ement S[nOdnofidr @nidodingek, dnothenraid $aukihgpdysegecomprises elements of
Preferably, said syringe conprises both said I ocking

Sy ssasdrplunges red prd sadRINBES PUSF-ef erred, non-liniting

embodi ferélﬁf,i sh{tMGRhEOEnRrRY B1F sd RcRinis|sy&éins.

retractabl e syringe conprisi n?:__(l) a %I ass” barrel. )
t hat conprd petcdarly pre@riedrnondithitiag amiodiglenk thenaventign grovides a

rel easi;ng ring.,. (ii.) a rel.easabl e needl e retaining
sysP@mlchléefrar}%wﬁ%V%ae%ezcoén%ﬁlg@% e assenbly that

conpriseg) a retraci glse lagelditet anshpesasesdlimesa@aivall aand a collar
retaini ng nenber that corrPri,ses a mating surface

1@onpl enentary to a3¥E HG GRS HEE of said interior

val I'; angpan ej ect pcl8RANEmeddd rdi@h@aSyRemt et comprises: a needle
retractabl’e needle fromthe retaining nenb

2 er; (iii) a
pl unger engageabl easigrably bt gompises atrafAciablrorsgmle and gingedle seal;
pl unger conpri si ng g €Hhat AcRhHAIET I Qghti £
frangi bl y connect e%l ?E(I)Bgfdgogﬂtiero Fi Ehél mg er cora'}pri s_linﬁg Suriace
one or nore mati ngequplemensy ta aspetingyswfade af gridtiatesior wall; and

| unger seal capabl e .of engagi said retractall e
TPeedle, wherein th& ?JF?}ﬂrgl@gmg%g,gr rﬁ%’ﬁf‘fﬂ%%e&ﬁ?aecﬁﬁjé%%eetd fgfrom the
control | ing menber regQniapaieaiber;t 0 rel easably maintain

said spring in an injitially conpressed state, said on
or nore fiHling por & PRsereNBagsRble a2 lle?f?ﬁja%mfé‘?e, Sald plunger

engagi ng sai d pl unggr, Queh pHitehd 0@ & phuBk&asH B@ngibRtonnected
to a controlling member comprising one or more mating
20 portions, a spring and a unitary plunger seal capable of
engaging said retractable needle, wherein the plunger rod,
plunger outer and the controlling member co-operate to
releasably maintain said spring in an initially compressed state,
said one or more mating portions of said controlling member
25 engaging said plunger outer until said releasing ring
disengages said one or more mating portions from said plunger
outer at the end of depression of said plunger to facilitate
decompression of said spring and retraction of said retractable
needle when engaged with said unitary plunger seal; and
30 (iv) locking systems respectively formed between: elements of the

plunger outer and the collar; and elements of the plunger rod



di sengages said one or nore mating portions from said
pl unger outer at the end of depression of said plunger

W@ 200b/aei2B4 t at e deconpression of said spring aneCT/AU2008/000971
retraction of said retractabl e needl e when engaged
with said unitary plunger seal;_and (iv) |ocking
systens respectively forned bet®een: el ements of the
pl unger outer and the collar; and elenents of the
pl unger rodand the, pi rey .
re-use of the syri n"getHgg {3 égefné’%&l Oé’%%%{eat% ? ?Vgﬁt. IQ’I'L%G\%P{HG Syringe
al so be appreci at edlter heddle rtradtlar aspects the
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assma‘ﬂiom andésembsy bt MEe aﬁﬂé’m&rﬁmﬂed’@)‘hﬂ%@ oxfe1eu§a%1e0§1eéd1@ retaining

ﬁeor ementl oned syringe. In a preferred embodi ment,
t AWEMBYY ands syingespd toh%mgshpd Afesei of éhe aferemengoned syrmge

sequenti ﬂl a kﬁﬁ?ecpémbc{clﬁb?ieﬂ{offl@trh&f}ocf B?asrsgljggf}:(?fpt]h% isyr)mge includes

needl e retaining assenbly to a syringe
fi | thersgquentialstapsef: with fluid contents; (iii)

et R R R G BB S e b
this Specii)fl CﬂIhInglthe baRkEwhh Atldeowies®; | ndi cat ed,
conpris and "conpri si gf‘i are used

19 ncl usi véﬂ/ &ﬁﬁwné%b‘%e@]s‘m@éh?bar ddat a stated
i nteger @) grwﬁ@hﬁ’éthbﬂ g@mtﬁwuﬁg&kéﬁqﬂe one or rore

ot her non-stated integerS or groups of integers. BRI EF
DESCRI Pﬂmughbun@smpwmmm runlessi oﬂiﬁgwmrbndimted}t &comprise”,

of I‘cﬁgnﬂfr%%{ﬁe’rh%dogo r?sn‘fI a% \ME Qiegw %‘lrl']thérie 8}?crlus1ve?y, so that a

to t oW n erern
secstatod a'ltteg;ar eng‘up alﬁ 1re¢‘gemjma¢ fnicludé oﬁe bﬁ‘trib&s:dit&éﬂ n-stated integers
yrin Fl G Is a sectional view of an enbodi nent

f ¥ PEH?gogrmteﬁrb 3 is another sectional view of an

enbodi ment of a pREFISESCIRIPGION OB TAESSRAWARRYS Vi ew of
an enbodi ment of a unitary plunger seal; FTG 5 is a

sect i onalNow{igfing embodinsnel wénithe ofnventinmedree dsecrlbed herein with
r et fRGLARNE the following drawings wherein:

FIG. 1 is a sectional view of an embodiment of a retractable syringe;
20 FIG. 2 is a sectional view of an embodiment of a plunger;
FIG. 3 is another sectional view of an embodiment of a plunger;
FIG. 4 is a sectional view of an embodiment of a unitary plunger seal;
FIG. 5 is a sectional view of an embodiment of a needle seal, retractable
needle, ejector member and a retaining member;

25 FIG. 6 is another sectional view of an embodiment of a needle seal,
retractable needle, ejector member and a retaining member mounted at a needle end
of a syringe barrel showing engagement between the barrel and the retaining
member;

FIG. 7 is a plan view of an embodiment of a retaining member;

30 FIG. 8 is a side perspective view of an embodiment of a retaining member;



needl e, ejector nenber and a retaining nenber; FIG 6
i s anot her sectional view of an enbodi nent of a needle
w@e@b/oonat r act abl e needl e, ejector nenber and BCT/AU2008/000971

retai ning nenber nounted at a needl e end of a syringe
barrel show ng engagenent between the barrel and the
retaining nenber; FIG 7 is a pqsan vi ew of an

enbodi ment of a retaining nmenber; FIG 8 is a side

er spect | ' . ient of .a.ehainin

Erenbgr; FF}C/S\&;e g%\%c\:, ag% eS%é]téoc I&T;Fg'gea > \‘?{0@\%512?129%@@%%P%agement of a
showvétragtableg@ederby b uoftarg phelgteehlahios toeeadttéonhy a

unitar er seal prior to retraction; FIG 10 is a

Sect fonaf 41205 8Reiont G sbOHaR e Gt e ek o i gheer outer and
out esnteilihgCaethbélthbwad tResaest phawer dbpkddsiognd of pl unger
gepr ession; FIG 11 is a side view of a syringe

howi ng FE#-rdcidoridoview ¢ff ainginge shewiagdetsastion of lai phgnger rod and
e MR &ir fifid elqbéred?%ﬁgﬁ %er{?@rﬁ .‘ﬂ@%&ﬁa | gFSthx“%n%'r{p%Q&trolling
the control ' ng nmenmper Spring deconpressi on;

12 mempesathspingteapingpressiona | ocki ng system after

di o FlG .13 tional yi f
anot her T SERPTY? SyubshvisT o RARngaler 0 Pl BfeSion
FIG 14 BIGQWS howecd isedtidhalviiew oIf andeiel R QstehP5KbMNG needle

ystem after needle retraction; FIG 15 provides
1(zer E5@E¥9% e and sectional views of an alternative

enmbodi Mep(G, ofs dholet2deRlidlh] WRINPEF sa?d a@otféé?l 1683 Efstem after needle
needl e retaining system FIG 16 provides perspective

andrefigetianopnal vi ews of anot her alternative enbodi nent

of a retgin r .el easabl e. needl.e_retainin .
syst e %C%S.lglg}%%)%ssﬁ%s eachlera i isscéloé‘ﬁ]govd?% nt's 28f agematwe
r et erabodibbbet of eecthimiengaged ok réleaable acdde fe&&lhiﬁgiﬁys@em;
el easab needl e.retai ning system  FIG 18 shows )
1’%lnot her 'e]reﬁﬁﬁ“?‘@ Se%ﬁw&%@n%fse%%l é%f‘é"é?b_P‘% apeiign alternative
r et @hbPodiBle)oTa@Bhindptnéthbar o r8BRWSe B@écﬁ@l%@iiﬁiﬂg sy;klﬂﬁﬁin;

sectional views of an alternative enbodi ment o
cont r ol | Y16 Hé fs€rshancpligmstive gabodimgnts of a retractable needle engaged

with a needle seal of a releasable needle retaining system;

FIG. 18 shows another alternative embodiment of a releasable needle
20  retaining system; and
FIG. 19 shows perspective and sectional views of an alternative embodiment

of a controlling member and a plunger rod.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

25 Referring to FIG. 1, an embodiment of retractable syringe 10 comprises barrel

11 and plunger 20 having plunger seal 80 mounted to plunger 20. Barrel 11 is formed
of glass and comprises plunger end 14 at which is located collar 13, and needle end
15 in which is mounted releasable needle retaining system 90 comprising retractable
needle 40 that comprises cannula 41 and retractable needle body 42, needle seal 43,

30  ejector member 60 and retaining member 30. At needle end 15 is also protective



DETAI LED DESCRI PTI ON OF THE PREFERRED EMBCDI MENT
Referring to FIG 1, an enbodi nent of retractable

W@ 00940082340 conprises barrel 11 and pl unger 20rPEEXI2IY8/000971
pl unger seal 80 nounted to plunger 20. Barrel 11 is
formed of glass and conprises plunger end 14 at which
is located collar 13, and needlg end 15 in which is
nount ed rel easabl e needl e retai ning system 90
CONPoiver I@fo& ehirdtd 2P| CoIREed ey 4R rhélﬁlttecp&‘mﬁér%% % fitted to barrel 11
cannula 4 1 and retractable need e body 42, ’
seal or43-mayldegtwith basrabdt. 60 and ret ai ni ng merrber 30. At
needl e e I for cann
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Prefer retaining nmenb
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h | emren o]
Dot b AR S FIFER o i p SRRl o Semblse

i n barreln dsk, phhgd‘r@ﬂ)yis SpALY bagliyt e BAg8padet1ns \f@fa%hltate delivery
retrz bIe Sérln i s manuf actured and assenbl e

In QEEUdSrRcgE LS faic }?Wabgee OaJa} preferiedieanbor iment, ébaft@ace 105
105id ﬁ%eﬁﬂé‘d vithah&e f1drl doYlfe'hié thbefcﬂeP e B?Eﬁgatc%xbféf saftrmge 10. A non-

retractable syringe 10. In a rred
fl ui Wl%%@éammls Pls ﬂptdefc@ntﬁé@l lwat fowt meolédulardweight @epasin such as

150 Bobhihy Gl o ISLEAGKAN! © syri nge, 10 A

nonlrmting exa i‘d contents is a | ow

nmol ecul aRefeeiingghpartiepatyi 1o HGCZI aﬁSFE}l(BxgmagérﬂZ gﬂi@és plunger rod
to FI

nox(r))..-Referrin rticu
andgha&?v@ng%l(qﬂ'l)ﬁ% ér h?ti‘“@&?ﬂbgﬁ E‘géf - s F%ﬂib%pgzqu Wil plunger 20
pl UEBgﬁfnt@Hingrm&ﬁbWS’O BEmpRdindTBRRAN 5123armR§i %ﬁ'@ @fi’elfy 53. Plunger 20

g ?g with plunger 20 is controlllng menb
n%m T RoMprises &ﬁmmesseeﬁrmlsa 78rhigh &f mogged Ibbiuwgle pl@@er rod 21

2(5 ur Eﬁlﬁﬁluﬁ%ﬁfé §§ H%PdTiﬂf e&)ﬁﬁ)‘?&f§% 118 bZtlgve@it] LGHy rslque 33 of plunger

nmount ed bet ween pl unger unger out
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2 et lfed e RERe s e 85he LB i

26, embodiinentis bRt®w threaded projection, which engages complementary recess 82

of plunger seal 80. In an alternative embodiment, seal engaging member 26 may be

25  inthe form of a snap lock projection that engages a complementary recess in plunger
seal 80.

As best shown in FIG. 3, controlling member 50 is releasably coupled to

plunger rod 21 by way of shaft 53 which comprises frangible Jjunction 24 with

plunger rod 21. The frangible engagement between controlling member 50 and

30  plunger rod 21 applies minimal stress to frangible junction 24.



enbodi nent is a screw threaded projection, which

engages conpl enentary recess 82 of plunger seal 80. In
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retractabl e needle 40, as will be describ

her ei naf & FIG | et GProgeciivg cever B2 éﬁ%@epv@newdrgrqewle syringe
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use. At ne e end 15 of barrel 11 Is nount
r el eetsiablge sm@dl 20 rcemammmg gresgstalgm mdboﬁ@rhmrrgg cannula 41 and

ret " rac?a%lle neegleedbo%yéhg \rllleen L G I}':and 14:'[ ‘%cannula 41 communicates

with fluid contents in fluid space 105 of barrel 11. As evident from FIG. 5, needle
seal 43 comprises complementary steps 46 forming bore 44, that respectively receive
25  steps 45 of retractable needle body 42, so that base 405 of retractable needle body 42
initially sits inside bore 44. In a similar manner to the needle seal described in
International Publication WO 2006/108243 and as best seen in FIG. 5, it is
advantageous for retractable needle body 42 to have a tapered cross section, tapering
toward cannula 41, and comprise plurality of steps 45. This stepped configuration
30  means that the amount of movement required to dislodge retractable needle 40 from

needle seal 43 is minimized. The taper may assist centering of retractable needle 40
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Referring again to FIG. 6 and also to FIG. 7 and FIG 8, cannula 41 and

25  retractable needle body 42 protrudes through central bore 33 of retaining member 30.
Retaining member 30 comprises cylindrical body 35 and fingers 31A, 31B, 31C that
respectively comprise angled faces 32A, 32B, 32C (visible in FIG. 8) that abut ledge
491 of head 49 of retractable needle body 42 to releasably hold retractable needle 40
in position during operation of retractable syringe 10. Cylindrical body 35 of

30  retaining member 30 further comprises internal tapered bosses 34A, 34B and 34C



nmount ed or engaged with needl e seal 43, but sinply
bears agai nst needl e seal 43, unlike the correspondi ng
wa@eeoaigeesent in International Publication WO PCT/AU2008/000971
2006/ 108243. Alternatively, needle seal 43 and ejector
menber 60 may be co-noul ded as a unitary structure.
Referring again to FIG 6 and Wsoto FIG 7 and FIG
8, cannula 4 1 and retractable needle body 42
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agai nst nee eal at needl e end 15 of barrel 11.
15-|-h|n§e‘§lﬁ\lpg§ygé@d§mgeﬁg er 60 so that it engages
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the direction of the solid arrow so that recessed seat

81 debivered dhiidoassleasa d85 of reteaciablotnestlle hodp dleenigeapy racessed geat 81.
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(amount of fluid left in retractable s¥r|nge 10 after
needle end 15 of barrel 11 so that ejector ring 61 of ejector member 60 displaces
fingers 31A, 31B, 31C of retaining member 30 out from behind ledge 491 of head 49
of retractable needle body 42 in the direction shown by solid arrows in FIG. 7. This
25 releases retractable needle 40 for retraction. One particular advantage of this
releasable needle retaining system 90 is that ejector member 60 permanently deforms
fingers 31A, 31B, 31C of retaining member 30 to facilitate preventing re-use of the
syringe after release of retractable needle 40.
In order for retractable needle 40 to retract, compressed spring 70 must

30  decompress, which is facilitated by plunger rod 21 disengaging from plunger outer

22. Referring to FIG. 10, axial movement of plunger 20 in the direction of the solid
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agai nst Andtlh@mdﬁarﬁag&fofdhmtenbbdhmgt of plunger 20 is that once controlling
25 member 50 is broken away from plunger rod 21, there is little if any plunger 20
protruding externally from barrel 11 with which to attempt to force plunger 20 back
into barrel 11 and re-engage the needle (not shown).
Retractable syringe 10 may further comprise first locking system 95A and
second locking system 95B to prevent re-use of retractable syringe 10.
30 An embodiment of locking system 95A is shown in FIG. 12, where plunger

outer 22 is locked into collar 13 to prevent withdrawal of plunger 20 from barrel 11
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25 It will be appreciated that there are a number of manufacturing and design
advantages provided by retractable syringe 10 and also variations that are
contemplated within the broad scope of the present invention, primarily to assist
manufacturing and design.

Typically, barrel 11 is formed of glass with lip 119 at plunger end 14 instead

30  of finger grips. Collar 13 may have finger grips 139A, 139B incorporated therein and

is glued or otherwise adhered to glass barrel 11 as previously decribed (as seen in



Depression of plunger 20 to expel the fluid contents

of retractable syringe 10 is essentially as
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25  640. This eliminates the need for any radial orientation during assembly, is not
affected by variations in internal glass barrel geometry and also reduces length,
which assists ease of manufacture.

In another alternative embodiment of plunger 720, shaft 753 may comprise a

connector that releasably engages a recess in plunger rod 721, while otherwise being

30 arranged as described in FIGS. 2 and 3. An example is shown in FIG. 19, where



retractabl e needl e 40, particularly retractable needle

body 42, may be varied as shown in FIGS 17A, B & C
wob@eeozase 530 of retractabl e needl e body 542PCT/AU2008/000971

protrudes through needle seal 543 into the barre

fluid space 5105. This may stagger system forces

and/ or reduce overall plunger avel and/or provide a

reduced force for plunger seal (not shown) to engage

retractabl e needlg body 542 as previousl y descri bed. .
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5 et Yoaist asofo]lowp.cB¢tomingembmbercHD ands cpllas higdansf Hotl gluedtto barrel 11

6409 .ar ound I | di || qwing |
pe Vg B STOTRE Refi R R RORL A B MY A gy g8t s

31 A3 H Bleashble MedleatRINMNGsEBHIPO0 230 fiasd piieviealls byt 15 of barrel
described) to allow retraction of needl e 640. quiys

el i Hr nEees thee cREwansndt ain)elf daedherofs amttsTey diy herg 40> of
as Sefkible inged1Ot4RbERE LEEINRY HAhiild Q8] 47 ahBIBERG! member 60
gl ass barrel geonetry and al so reduces |ength, “which

10as singeging aisenpfbrentislutenss d#deon tetractalle eedlabedst #avievgnular detent
enbb%dk[gﬁgctt bgé ge'cﬁJ M 4%%?3’0 cﬁgér’l{ntto ﬁég’er@YA-@g@Jtre{a?nqn member 30.
connector that Fel eada Iy "engages a~recess I n plunyer
r odPrétedtivendoivtel 20is higanviiteed thbartad 1aat asedkcends SdBseeli 1dslthen filled
in FIGS..2 and 3. An exa is shown jn FIG, .19
whGPE B P ginane: BT 5rbregbgitly e gl 1110 2
shqyatiowhtfaberlt @EMY1E SofBRP withHig PRBNeGiOhe FIRR1 Qhtents. Typically,
pl unger rod 721. In |I£ht of the aforenmentioned

15d e st Rit9ESD S0 LA iselbeated Betererb HienBid sopfeniscand plvunger seal 80. The

Syr t:ﬂﬁg gé BIun eiPdeSl g(f fe}l%%??%qgv(é@% a@ﬁéﬁ%lo%{tgﬁ{ero \‘r;\‘%r. the fluid contents.

pre refracta in O1s as
RetRlumgen guter ARgrlud®r a2 cwith apnti@lisg metmbehS@ hndespring 70 are pre-
barr el wWhich.is then siljconised. Retractabl e .
nectrgtle! et st Aor b Ena RBel BRSHRen(s shre-fited nto
r el gasabbal sgedl e retai ning assenbly 90 are fitted
into needle end 15 of barrel hese t hree

Q)

J11. T .
20c onponerfanpangnts of detrashaterrings | G havesiesnisiesisnid ingyaide case of
405, afu e Birk 36 11RDleRieRC AL Z)la@@c b&hpsheh&t Ahed ol PEEMENS: tooling
seal 43 and ejector nember 60 engaging circunferential
r edegs nd 20das arceteruict@ bilicheadindy bollgs waling desaxpdnaive and less
detent ..63. (Retract ab eedl e .bod 2.also. Cli into, .
fi nc&g*pél(&%i%_b&% Qpen rs@yéaﬁ%ﬂlfs] ﬁlée rﬁ%crlgbrg?%éél}ab?e foF hi glh VR production.
Minimal orientation is required for assembly of retractable syringe 10. Only
25  two components require orientation to fit together (controlling member 50 to plunger
outer 22), but they are easily oriented in the automated assembly process, and the
orientation is justified by functional advantages.
Design of retractable syringe 10 considers the broader manufacturing
tolerances of glass barrels (compared to plastic moulding tolerances) which have a

30  length tolerance of +/- 0.5mm. To overcome the broad length tolerance retractable

syringe 10 has been designed to allow the retaining member 30 to be glued into



Protective cover 12 is then fitted to barrel 11 at

needl e end 15. Barrel 11 is then filled with fluid
w@owwee234 and pl unger seal 80 is subsequently POFaD2M®8/000971

inside barrel 11 to a position adjacent the fluid

contents without pressurising the fluid contents.

Typically, a nitrogen gas gap 1% | ocated between the

fluid contents and pl unger seal 80. The fitting of

pl unger seal rovides .a steril nt aj ner

f orPOEHionef fged c%‘uqt grﬂ%g’a“ | it reé‘?f?’é“re%%EOI?%ﬁgr‘?E;B"mg?fc?“d 14 of
2 lharfet 1 €9AttHIRIMENBF BB ODEM. 5@1saﬂédu&§ﬁlhd1@)l&@flo’éf£fect of the glass
preassenbl ed into a plunger 20 assenbly whjc

sulbsaglidat toypridswa ftightes daciivationpply ngfet@%fablesvﬁedle 40 retraction
oA, §SPRLED) Ryt (R4 DR e 10t i
St ha’etr@dtdﬂe n@dwﬁpebangselc@eﬂjfrom rdainwglpemb@rﬁ@t t ool i ng

{e.q. s iders ar e h _not onI

oot ng THRbE Gl e Rob FShFeF S0, MR e sl i Rar 43 and also
OpedtgadustretiR0ibte @etlerBoa] 4PBlacankhelat dhbe @Qwhhh@lﬁfem@demcks the
production. Mniml orientation is require

as Saéﬁﬁgqﬂg}y gf needie ssak 44y |e§c’§>§, meﬁyéogr Q(bandder.r?ct@laﬁ needle 40 together for
E: gggr%?érﬁgﬁn? I“f'r}]tg %é B@rré? iy %t@ tg@fﬁﬁtgﬁettgfrﬁl%ur?g?@&eimm alrea%y have been
10ar egleeskintoyplagei (etw sed d1stan@¢1&omu>pgwalt3é dordgeasiah lof r@m@blesaeedle 40
an dastt € asgernlnl?lnt saltnoxcl)ed 1}111?’ oléi%o 1 g%re}iwl functi onal
advant ages. sign of retractable syringe 10 considers
t he br odtiekcaserfasseaibly, phxggér(ﬂO&iS &Bf&ﬁfbeﬂfre gésaﬂbecb@]mmisSs plunger
astic d in

red to eranc hav
| BB 6 ot B e o Gothattbl G2 speaier 30 being

| e%ﬁﬂoeﬁ%tﬁa@'ﬁﬁﬁgﬂbﬁt ﬁﬁ@t‘i&bhﬁ at¥F kéﬁ%@tl&p T3S r&ReEs the number of
designed to allow the retaini ng nenber 30 to be gl ued

15 nteopponentyandglingiaeigs eonapdionsiesfl bgkyaen thesq twig eqmponents.
referen I r : .
to o tol Br i dt e orsioflh iEMAE ERE i By R pRser hnvenion
ef frotided atrhletigglpsenies robbist lahdt me)meusavel @yange that er automatically
act ion.of.the retractabl e 4 etraction

rocHE PR ihs 8 2849568 BoRr B afielh [RHISEM or at teast
t I i 1l 3erhize GheS kdliRBod Of, &@hm&hmyﬂ@e an@/or aeddadstiek Measllbe a used
40 i s being rel eased fromretaining nenber 30.

20k ryHER%oT €, ej ector nmenber 60 sinply sits on needle
seal 43 fqﬁ?ﬁi] G963 Les 44 th
via annul ar lgllmtsrgnt@}pgs Wlﬁﬁger gét:ghg}cﬁ%llg\}géleggl g)cglgg(tyle raction, the
as sléeehihgodoéf bleed selaterinlg i4 3eduegdethiersby rreptsvingthe dweer-friendliness”

retractabl e . eed oﬂfﬁ (ga%galgers f.or assenbly into glass
bar? co‘f’i“eé%a aPhft et YHE8Ber 30 will already

have bee€The retractable syringe components are all designed to ensure the uniquely

25  correct timing and efficient delivery of fluid contents, plunger engagement with the
retractable needle and needle retraction as a particular feature of the syringe as herein
described. Depression of the plunger rod “squeezes” the plunger seal lengthways
against the needle seal which bears against the ejector member to ensure the ejector
member has sufficiently spread the fingers of the retaining member to allow the

30 retractable needle to be free to retract, but not before the last of the fluid contents

have been delivered and the retractable needle securely engaged.



glued into place (at a set distance fromcollar 13)
for location of retractable needle 40 as the assenbly
WO 200000364 i nt o position in barrel 11. For easeP@f/AU2008/000971
assembly, plunger 20 as hereinbefore described
conprises plunger rod 2 1 and controlling nmenber 50 as
a single part, with controllint menber 50 being
snapped off at frangible Junctlon 24 after retraction.

Conneet 100y BB oo GCG 4 Sefin O e e

|'i gbtra@fitatddeby @i @0mPehents Wesclibdde heePi Qﬁltﬁé e@dntelfilof tah prefilled
present |nvent|on provides a relatively sinple, robust

an YT pEPrElity elstﬁiI&bg engipgined sangy, @ orppetable | $y1des aybegsembly
g/orh%)ﬁs%;?ea ‘Bﬁrrflcﬁt%ﬁ%ﬁﬁ A00shy10 'ﬁb&ﬁ@ réﬂéﬁﬁqgts%t&ﬂ%g&’%r with a
preven east mnimze the |1 kel
5r e nhmeoand mﬁpsl;atq Hig@ea nehl)oran he eddradad fok suhsf:cmeyt {ing with fluid
é¥& nge h é ef ”&{%5 by controlling or
reg ﬁﬁ Py ﬁ%é&le retraction, the
likeli hOIOﬁiougfhoiw Qﬁdsmﬂﬁaﬁtt(m; Itllirg ains Ha@did:eledo td&ecrrfbl@ythe preferred

i mpraoving the, "user-friepdli nd comrer ci
appEAedBrenihef the PRy eI #lﬁﬂ@%% B <P loF caring cmbodiment

SYIdrRP&iSOSNRBEN S 84tBred] VarflRs LBNREs 4R BOGHERIIE Say be made to
uniquely correct timng and efficient delivery of

10f | vhel eodhedananss dpsonibgé randnglugieatechtwidliouh departing from the present
retpa&&?gle needl e and needle retraction as a

particul'ar feature of the syringe as herein described.
Depr essiTire didcldstne ofileachgeatent antd Scientidie Zesimérteconpung @rogram and
seal |engt agai.nst the.needl e seal . which bears .

o s e o i R G LB Spe o s entirety.
menber has sufficiently spread the fingers of the
retaining nenber to allow the retractable needle to be
free to retract, but not before the last of the fluid
contents have been delivered and the retractable

needl e securely engaged. As previously descri bed,

manuf acture and assenbly of the retractable syringe is
facilitated by the conponents described herein. In the
context of a pref |led syringe, sterility is readily
mai nt ai ned and a retractabl e syringe sub-assenbly
(conprising a barrel fitted with a rel easabl e needl e
retaining systemtogether with a plunger and a

separate plunger seal) can be provided for subsequent
filling wwth fluid contents and conpl eti on of

assenbly. Throughout the specification, the aimhas

been to describe the preferred



enbodi nents of the invention without Iimting the

i nvention to any one enbodi nent or specific collection
wo@Roobmex2e es. Vari ous changes and nodi fi cat i onBCTAY2(98/000971

made to the enbodi nents described and illustrated

wi t hout departing fromthe present invention. The

di scl osure of each patent and Wcientific docunent,

conmput er programand algorithmreferred to in this

specification is incorporatlﬂ m(/lsreference inits

entirety. CLAIMS 1. A plunge retractabl e syringe
t hat conppluags far eetitatibidbinge el epmpaisad Pletnageble needle, said

conprising a.pl d, I ter, .
coﬁ%?li PP %g?&épép?gog,?ggqlﬁ%%ﬁéﬁ%grg rc%tg(}lgpg] n't\q%ber and a

Pl wRgais ﬁ&ﬂberp\lzvh'é}giﬁrth@‘s’ﬁlﬁgerﬁ‘m pl0Rges Qhter @hd the@onRINAE member
co-operate to rel easably maintain said biasing nmenber

5i n careppiate toa¢lpasalely anaynipingaidtbiasing membgidn pp egprgized state.
€% ™ SRRl Sl G, SHIBEL Pl iy
Theapdblmofemgadingdadid retractable Geailen 2, wherein, said

cont rol Li_ ng .nenber Tprj sespne or re mat,in .
ponr'l’_ti on he pRIpngep; §f; Q%E‘rg (2GRS o g VB Ry S0 G ol ing member
f aGbhiptigdsCor®BbrihateNinBins pbrtiok it RGtiABNERagd Baidrplunger outer to
initially energized state. 4. The pl.unger of, aim 3,

10w drcdlitatetRanigiangoreiiypungaemRe 1B R IHBHY LeriFsisiione

or 4ror e 1ija v o 81N SuiRfeid BEHRER mote nldtRigRloH@R comprise
of any one'of Clainms 1-4, wherein the biasing menber

i s ome spmioregnot@ies, Ttawalysipseessds. any one of d ainms 1-5,
wher ei n -t he .pl unger. rod a nt o) | j . [ e -
Fereasagy RErEEF auy SRR, 2k oV BFei P HiaseCmenber is «
whepghg the plunger rod and the controlling nenber are
frangi bly connected. 8. The_pl unger of any. precedin

5c1 &m f tW@Pg%oﬂfgra%i‘?ﬁ? 8fl(g%‘m%né‘5sy‘¥}?eé' cBifpPiuggfigrod and
el QUBRSIEnO ehdber AL WNERELIPWbSlecRAD the plunger rod. 9.
A retractabl e syringe con‘grl sing a barrel, a

r etk act diseelunsedelClaim Sawperainghe plisewrad aad ths ceniolipg member
o RAEE dpgifler, P uneer 2 ensegeat o 11 oo
af tser ddhievigunygeofof fanyi plecedimgesisisn, dirther comprising a locking system
20  comprising elements of the plunger outer and the plunger rod.
9. A retractable syringe comprising a barrel, a retractable needle and a plunger
according to any one of Claims 1-8, which plunger is engageable with said
retractable needle to facilitate retraction thereof after delivery of fluid contents of
said syringe.
25 10.  The retratctable syringe of Claim 9, further comprising a locking system
comprising elements of the barrel and the plunger outer.
11. A releasable needle retaining system mountable to a syringe barrel,
comprising: a retractable needle; and a retaining member that comprises a mating

surface complementary to a mating surface of an interior wall of said barrel, said

30 retaining member capable of initially retaining said retractable needle at a needle end



said syringe. 10. The retratctable syringe of Claim?9,

further conprising a | ocking system conpri sing
web@peo234 of the barrel and the plunger outer.PAQW/AUZ08/000971

rel easabl e needl e retaining systemnountable to a

syringe barrel, conprising: a retractabl e needle; and

a retaining nmenber that conpries a mating surface

conplenmentary to a mati ng surface of an interior wall

of wd arrel, sajd retajnin %gmMErc

bl e of s
| niotisaid ateel it Ay hagtable redtle o BergdapX “apiigeer to facilitate
neqghRti6AEPSaid Andctaple heddiaint i | said retractabl e needl e
i's engagrd béga |IO| g%%er to facilitate retraction of .
saild- r ethhgcelpsableacsdleeretaiping Fhaemedlebiim| b, fedlgrecomprising 2
ret Fabg&ﬂsysten1of Caim1l, further conprising a
needl e seal. 13. The rel easabl e needl e retaining

5sySIBem dthe GelehsablelnezdleGletdining ystenhiof IC1aisn b wntCbie 12,0which is
The rel easabl e needl e retaining

agla arrel
syg? %’? té?rﬂ/glﬁsﬁi’ ‘3?1 Cainms 11-13, further conprising

an 1ej ecte reRERGle Nheilehefattind bystnesf a1€5|r a@es ef o:iantnhal 13, further
retractabl e needle fromthe retaining

The
r e|CORPEBING 2R EiE410s Meatbst WhH’Q fgcylét@@ﬁfe&astpgﬁhﬁ]rq_t@ctable needle from

“hQB@kﬁn&HggﬁhﬁﬁPor menber is capable of deformng the
retailning nber to facilitate preventing re-use of

10t helSsyr |'Ehgere@fa5%>ﬂe neddde sefainingt systene vhiGlaing e mberein 1l ejector
';\n (rﬁégrrl reg'ltlsg gagnggﬁ% ATL grln%% % %‘e%él{lllgé ?ne*?@t}& & fachithtl ki%ggr?%ng re-use

€ nee ainin em accord
anyofeeesyeihgéhbir eledsd of the réthm'ghﬁemIﬁrr act abl e syringe

of Claim16, re|nthe ac ing, to _an
onel%or @ it iTgs CRMPRTLG PaiTle s SYIEFLE Tht SHF g necdle
to r@t’ﬁbfnl%ns%/sféfn Qcé‘t'dffﬁg t8 anylOne dfCI1aMG 11 7150erein the

barrel i's forned glass. 19. The retractabl e syringe
150f 1dny dihe roaccaiy mmge of Glaiginkp, Whereg i ipdHngpsisgiceording to any

pre inge. 20. The retractable syringe of
c é%nmkggigﬁic' is prefilled with an injectable

sol18t i oA odtrastablewyrimdeecudrdingwe ighdnehd g daiins.9, 10, 16 and 17 wherein
the barrel is formed of glass.
19.  The retractable syringe of any one of Claims 9, 10, and 16-18 which is a
20  prefilled syringe.
20.  The retractable syringe of Claim 19, which is prefilled with an injectable
solution of a low molecular weight heparin.
21.  The retractable syringe of Claim 20, wherein the low molecular weight
heparin is enoxaparin sodium.
25 22. A prefilled retractable syringe comprising:
(a) a glass barrel that comprises an interior wall and a collar having a
releasing ring;
(b) a releasable needle retaining system that comprises: a needle assembly
that comprises a retractable needle and a needle seal; a retaining

30 member that comprises a mating surface complementary to a mating



21. The retractable syringe of C aim 20, wherein the

| ow nol ecul ar wei ght heparin is enoxaparin sodium 22.
wWO2Epe032B4 ed retractabl e syringe conprising: (BQT/AU2008/000971

gl ass barrel that conprises an interior wall and a

collar having a releasing ring; (b) a releasable

needl e retai ning systemthat c rises: a needle

assenbly that conprises a retractable needle and a

needl e seal; a_retaining nenber that conpprise .

mating surf adeE °&P31 S&We‘ﬂ‘iﬁ&f?ywﬁg’ & naé’tﬁjﬁcgzgru’?’f;lgg%rafﬁ releasing the

sai d i nteri ofetyitdole rdadle Fdneihe edtaihingemddeterf or

rel easi n%ct he retractabl e needl e fromthe retaipin

£

menber; (fk) & ﬁl‘i&lﬁ@relen@rg@%‘édﬁlﬂé said; reteagtaller apgdl  said @lunger
needl e, said celnﬁﬂ_ﬁgg,ya? gﬂiﬂ SO a PIRIgEPaRS frlglllx’éiﬁlry’coﬂnected to a

pl unger rod frangi onnected to a controlling
Smenber conpr icontngllingmembenenmeprising ang op orcré ovaging gortions, a spring
spring and a _unitar L unger | e. of '

said retract %113 “ﬁé%%f ﬁ’é‘}ng\g\ﬁwsee? g‘feaﬁg‘?lg ?P%\F%? glél . ggt?gét%% needle,
pl unger out erwingn theelampst fod| plungr beRbaId the copesiligmember co-

rel easably nmaintain said ring.in.an initially.
conpr essed stCRP@ W a%’ﬁgp’@f‘“ éalare?f’ﬁ"l% i} 1“%/18?119’ ggmpressed

sai d control Isig FRMORS oCRERIMAhS BbrEloR HNEAA BH6iling member
until said releasing ring disengages said one or nore

10mat i ng porti eAsaginDHsAid aluagy enigramtid gaid relgesingEng gipepgages said
depr essi on of ' I . il itate SSi
OFPLEre oo e Shcp DA P A HBRRREESR 0 o
needl e when elepagdch of tdid phinderuni fhalisatepliecoggressienlof said spring

and (d) |ocking systens respecti formed between: . .
el enents of taﬂg SRR o oﬁﬂlgrreté?’?ga%{l%é‘e%@?l jen “gpggeed with said
el enents of saitgryPluipeedeal; @6ld and sai d plunger outer;

to prevent re-use of the syringe after needle

15r et ract i(6h. 2acking systeps despectiysydrpnsdhetuesne elegtepisinf ghe plunger

syringe incl ydingnd Be ShaPnClemédtd ofRUNGILAEE: f0d and said plunger
rel easabl e needl e retaining systeminside a syringe

barrel, said ougrgagadyket meeelbEthe sxringniafig mpgdleaptraction.
ﬁg relr Swgiet}%grggfa{ssglg%ﬁlggl %ﬁe{t‘%ﬁ%ﬁé é}(t?l?% eirzjllchﬁ(%%lg ithrg:i s?e%s of:

6)) mounting a releasable needle retaining system inside a syringe barrel,

20 said releasable needle retaining system comprising: a retractable

needle; and a retaining member that comprises a mating surface

complementary to a mating surface of an interior wall of said barrel,

said retaining member capable of initially retaining said retractable

needle at a needle end of said barrel until said retractable needle is

25 engaged by a plunger to facilitate retraction of said retractable needle;

and

(i)  inserting a plunger comprising a plunger rod, a plunger outer, a

controlling member and a biasing member into said barrel, wherein

the plunger rod, plunger outer and the controlling member co-operate

30 to releasably maintain said biasing member in an initially energized

state.



conplenentary to a mating surface of an interior wal
of said barrel, said retaining nenber capabl e of
WO piobioad2B4y retai ning said retractabl e needl e aPCEHAU2008/000971
needl e end of said barrel until said retractable
needl e is engaged by a plunger_to facilitate
retraction of said retractabl €theedle; and (ii)
|nsert|ng a plunger conprising a plunger rod, a

ger ut er trolling nenper an bi asi n :
R GREtpd Y 2B TG PRty Sy e s prefilld with
pIqng@em@gﬁgpn@ﬂgg@bgocontroIIlng menber co- operate to
rel easably maintain said biasing nenber in

i niZ5t al Ileapheyd okdlain aﬂewmemméuw B ISoﬁﬁ@ i#fqihe barrel after
wh
o gtlfmgfeggﬁg@ﬁ tsgﬁﬁ%% ?thed;%féc% 'ﬁGﬁ doﬁteﬁfs%fﬂﬁ hl"l@ldtovglt%)gn)

5C &6m 24Ehemh® of Glaip Zﬁqg\énerege éhe plsngér istfgtedito the plireger seal.
barrel after the retractable syringe is prefilled wth
fluid contents and prior to step (ii). 26. The method
of Caim25, wherein the plunger is fitted to the
pl unger seal .



