1 TITLE PREFI LLED RETRACTABLE SYRI NGE, PLUNGER AND NEEDLE ASSEMBLY
THEREFOR FI ELD OF THE INVENTION 5 THIS INVENTION rel ates to
syringes. More particularly, this invention relates to a retractable
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successive users is a major coniributor to the transfer of Human Immunodeficiency

Virus (HIV) and Hepatitis with subsequent severe repercussions for the sufferer and
at a high cost to society for supporting and providing medical attention to sufferers.
Furthermore, health professionals may be exposed to used syringes which can
16  lead to inadvertent needlestick injuries and possible exposure to infective pathogens
or other contaminants.
In response to this problem, retractable syringes 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, particulatly 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.

1t is a particularly preferred object to provide a prefilled retractable syringe.




Accordingly, a preferred object of the invention is to provide a user
friendly and safe retractabl e syringe while keepi ng manufacturing
costs to a mninum thereby facilitating mass distribution of
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contents, thereby mnimzing wastage of ,said fluid contents. It is a
particularly preferred object to provide a prefitled retractable
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one preferred e er seal is a unitary Iunggg seal .
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retraction of retraction of said refractable needle.

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 membet 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.




said retractabl e needl e when engaged with said plunger and is
removabl e fromsaid 30 plunger follow ng needle retraction. WO
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10 Suitably, retraction of said retractable needle is facilitated by said biasing
member, such as a spring, elastic or other device for storing energy.

Preferably, the biasing member is a spring,

In a preferred embodiment, the spring is initially compressed so that
decompression of said spring facilitates retraction of said refractable needle.

15 Tn 2 preferred embodiment, the retaining member comprises a mating surface
complementary to a mating surface of the interior wall of the syringe barrel.

In a preferred form, the releasable needle retaining system further comprises a
needle seal.

Preferably, the retractable needle comprises a refractable needle body and a

20  canaula.

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, the retractable needl e conprises a retractabl e needle
body and a 20cannul a. In a particularly preferred enbodi nent,
the rel easabl e needl e retai ning systemfurther conprises an ejector
menber whiwg 2608043234t at es rel ease of the retractabl e neeuhB2ois/@n7t he
retaining nmenber to facilitate retraction of said retractabl e needle
when engaged by said plunger. 25According to the aforenentioned
aspects, typically, although not exclusively, the barrel is formed of
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10 having a releasing ring;

(i) a releasable needle retaining system that comprises: a needle
assembly that comprises a retractable needle and a needle seal;
a retaining member that comprises a mating surface
complementary to a mating surface of said interior wall; and

15 an ejector member for releasing the retractable needle from the
retaining member;

(iii) a plunger engageable with said retractable needle, said plunger
comprising, a plunger outer, a plunger rod frangibly connected
to a controlling member comprising one or more mating

20 portions, a spring and a unitary plunger seal capable of
engaging said retraciable 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




(i) a glass barrel that conprises an interior wall and a collar
10having a releasing ring; (ii) a releasable needle retaining system
that conprises: a needle assenbly that conprises a retractable needle
and a needwe® ®@ak323a retai ni ng menber that conprises @ChalRmgowemf ace
conplementary to a mating surface of said interior wall; and 15an

ej ector nenber for releasing the retractable needle fromthe
retaining nmenber; (iii) a plunger engageable with said retractable
needl e, said plunger conprising, a plunger outer, a plunger rod
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stated integer or group of integérs may include one or more other non-stated integers
15 or groups of integers.
BRIEF DESCRIPTION OF THE DRAWINGS

Non-limiting embodiments of the invention are described herein with

reference to 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 mouated 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;



(i) nmounting the rel easable needle retaining assenbly to a syringe
barrel; (ii) filling the barrel with fluid contents; 10(iii)inserting
the plunger seal into the barrel; and (iv)coupling the plunger to the
pl unger sewb 2009003234 Thr oughout this specification, untEESU0¢8T86%M Se

i ndi cated, "conprise", "conprises"” and "conprising" are used
inclusively rather than exclusively, so that a stated integer or
group of integers may include one or noré other non-stated integers
150r groups of integers. BRIEF DESCRI PTI ON OF THE DRAW NGS
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a sectional view ofFIGnl()einb@@Htiﬁmtxifeﬁfshmi@g u@g@iﬁengﬁe&feg aipamgé}q,h@gﬁndl
sectional view of an enbpdinent .o unger: Fl G is a sectiona

vi ew of an enbot %ﬂ@lﬁ% e Qear t(ﬂlvﬁalré gﬁeﬁncﬁqfﬁhﬂég dgggstion; FIG 5is a
sectional vbew of &Gehbindidgrdenticwbf asyraedbiowigaletradtion bﬂﬁb&bgeﬁ el F,
ej ector nenber_and.a retaini.ng,menber; 25FI G i S anot her. sectiona
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menber and a retabaandspregbeompeesiined at a needl e end of a syringe
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30FIG 8 is a side Bb@r Epdomisweseviieal ttw afi asstha dbdkipt syebmaprioe t@hadRg
menber ; 10 retraction;
FIG. 14 shows a sectional view of said another locking system after needie
retraction;
FIG. 15 provides perspective and sectional views of an alternative
embodiment of a retaining member of a releasable needle retaining system;
15 FIG. 16 provides perspective and sectional views of another alternative
embodiment of a retaining member of a releasable needle retaining system;
FIGS. 17 A-C show alternative embodiments of a reiractable 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. I, 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 needie end
15 in which is mounted reieasable 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




6 FIG 9A-C are sectional views progressively show ng _
engagenment of a retractable needle by a unitary plunger seal prior to
retraction; FIG 10 is a sectional view show ng engagenent
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pl unger depression; 5FIG 11 is a side view of a syringe show ng
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In use, plunger 20 is movable axially into fluid space 105 to facilitate delivery
of fluid contents of retractable syringe 10. In a preferred embodiment, fluid space 105
is prefilled with the fluid contents to be delivered by retractable syringe 1 A non-
limiting example of fluid contents is a low molecular weight heparin such as
15 eﬁoxaparin sodium (e, g. Lovenox®).
Referring particularly to FIG. 2 and FIG. 3, plunger 20 comprises plunger rod
21 and plunger outer 22 having cap member 23. Releasably engaged with plunger 20
is controlling member 50 comprising button 51, arm 52 and shaft 53. Plunger 20
further comprises compressed spring 70 which is mounted between plunger rod 21
20 and plunger outer 22, held in a compressed state between annular ledge 27 of plunger
rod 21 and base 28 of plunger outer 22.
Plunger rod 21 further comprises seal engaging member 26, which in this
embodiment is a screw threaded projection, which engages complementary recess 82
of plunger seal 80. In an alternative embodiment, seal engaging member 26 may be
23 in the 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.




25 Referring to FIG |, an enbodi ment of retractable syringe 10
conprises barrel 11 and plunger 20 having plunger seal 80 nounted to
pl unger 20. Barrel 11 is forned of glass and conprises plunger end 14
at which iveobogeed collar 13, and needl e end 15 i n wiirikuies/wwant ed
rel easabl e needl e retaining system 90 conprising retractabl e needle
40 that conprises cannula 41 and retractgbl e needl e body 42, needle
seal 43, 30 ejector nenber 60 and retaining nenber 30. At needle end
15 is also protective WO 2009/ 003234PCT/ AU2008/ 000971 7 cover 12 for
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control ling neghg)j O conprising button 51, arm 52 and shaft 53.
Pl unger 20 further conprises conpressed spring 70 which is nounted
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pl unger outer 22. Pl unger rod 21 f her conprises seal
engagi ng menbetovasls thgndef plyngani2d depraseion, @@ﬁtto regragliggf aqfraetable aerdly 40,

projection, whichiBRIRLEELRMRlaentary recess 82 of plunger seal 80.
In an alternatlve enbodi nent, seal engagi ng nenber 26 may be 25 in
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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




30pl unger rod 21 applies mnimal stress to frangible junction 24. 8
Control ling nmenber 50 al so rel easably engages plunger outer 22, which
engagenent retains spring 70 in an initially conpressed state held
bet ween arwob@biodsesige 27 of plunger rod 21 and base 2BcwAupbsmger
outer 22. Initially |l edge 54 of arm 52 abuts rim29 of cap nenber 23
of plunger outer 22 to thereby retain controlling 5 nenber 50 and
prevent axi al novenent of controlling er relative to plunger
outer 22. However, arm 52 of controlling nenber 50 is resiliently

flexible and naygbl@hdrivt fem GbdRCichion Aftmd hRistakd £ W 2P DOk le
FIG 3, which WI|| al | ow di sengagenent of controlling nmenber 50 from

pl unger out er DZdledOrelfestively é?cké‘cﬁé‘éé‘f?fﬁ'%é%qnéw @pelgdpwrrﬁr@abmnee@g b%iYI‘i?- be
deslcr|88ed lnf dat»ﬂthhrakazﬂmbdgafbb@ma; oiQAEeIg%a!uﬁg nOWdtO F||G 4, plzgnger
sea is of unit truction and i s nounted to p to
t her eby provide a ﬁT’%fi E%ﬁp E@t%@W“BFH Jé rang gy haﬁasiﬂﬁglaf\,@rqpe@g of
barrel 11. Pl ufgerinsdeaaiB0s %@rﬁﬁfréisﬁstosﬁﬁlltaﬁoﬂﬂbr&@daseﬂmﬁl peciiifagécedl al
ri bs 85A, B, C that e(;fect %ﬂﬂ% ht seal between plunger 20 and

i nsi de wal | 18PEYenhigpdigyient leakag 8%al 80 further conprises
recessed seat 81 th@dpréx&&@ly@&rﬂ@a&emé‘iﬁﬁg afenibet 1B aRhRd el edrogy 42
and al so needl? Fg i E‘ﬁh recei ves cannu%a end 141 towards the
end of plunger 28 fﬁ?é SO 2 bpsh seqighn Bl G kdsgh “Bpootie mating e to
needl e 40, as Mlﬂlta;ebﬁlhdﬁﬁqmbbm shﬂbt{d?z’l’ ﬂl@fiﬁgesrmfadd'bfﬁr:;sl@e @lﬁmof@eezd(l)e en%o
protectlve een renpve retractabl e syringe

is ready fo g of'§ ‘Q'a@ ‘%‘Sé’rme abﬁg Al whep rFtéﬂCWBE TR B isaadsp) e
needl e retaini ds[gglssgstrem QNP einBodigert Partid G keitdd g d glaéHa B3¢t B8
cannula 41 and.retr bI e neeﬂergpbodg]&{_ﬁ%lt and nee Ie ) 43. End 141

of cannul a 41 ¥ER#H be giigs e bt Qdrepmter ?nﬁfilde}’sﬁﬂﬁtéé""i‘@@nof

barrel 11. As msident! 6f’rbﬁfeﬁ1156ngﬁl@1%ih&n@&ﬂfele4ﬁammd 06 shown) on
conpl ement ary st ectively receive 25

46 t hat
steps 45 of ref aé’@fgaﬂ’le@{’%e@d s aB%tE? ﬂj‘f‘z“a@“@a‘flﬂr IREE 9F foRfitsp reitactable

retract abl 5 negdhg: 10 dytaidiRg ieinbéradd doulli HeScolonsildda iomeedidend 15 oF barrel
simlar manner,to the needl e seal described in International

Publ i cati on V\d]2006/ 108243 and as best seen in FIG 5, it is

advant ageous for r etlsoat haddleendes a@ecbxad’;emé’r doowhﬁueo@pﬁsap%é@&i e @$ S

secti on, taperl to annu and ise,plura S

45. This steppes q}c?%en&ﬁelp&’f i[rg’ﬂllbgro6 P tcﬁ%l"'?ﬁ%rﬁ'é“% ‘{28 Wéiﬁt
required to dlwhdielgedyr@tvxaamrmlﬁ detaeed| BjedOr menbor todslhe: fS‘ﬁﬁiIOl Ac3itively

m ni m zed., The r cen tractabl e needle 40 9
when'w ¢ ne %t PR orihed® SR oG8R 1 B bbbt RRB0S Wit

of retractabl e.zruhéetﬂlbeords@pcmﬁﬁlg@nangemyntﬁzeﬂasz&om Pewlmlrswotzooma}sn%

f‘]ggglr gd S;gf ' a%&@e?na%vé]}e',en(ejé e seold% an ejegtmwmém er %ﬁ‘@nag %E uﬂg asa umtary

structure.
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 324, 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




Needl e seal 43 also has annular rib 47 and annul ar base 48 t hat
co-operate 5 with inside wall 18 of barrel 11 to facilitate inproved
seal i ng performance and prevent inadvertent | eakage of fluid

cont ent's. wo 2000/008334pr evi ousl y descri bed, retaining nmesdeiu8&oo®71
nount ed i nside needle end 15 of barrel 11, which as best seen in FIG
6, has a "smooth"mating surface to facilitate adhesion into the
"snoot h" mating surface of inside wall B of needle end 10 15 of
barrel 11. This is a preferred enbodi nent when retractable syringe 10

is made of gl a3 endale AL Ab LEFDALNENEIR BB %@Eatggﬁhﬁsweeawﬁg to

a plastic retractable syrlnge 10, retaini ng nmenber is mounted by a
ci rcunf erenti &P reshing oot bmeid) on inside wall 18 of barrel 11
engaging a ci rcunt eLeRlhale GF BAYE &hLbySBRWAbIORCAIBLBI DA m 30.

I n anot her alternative enbodi nent of a plastic retractabl e 15syringe
10, ret ai ni ng "HHEIRIEMeIHeCIP dadhiate stiagion g8 stipsietde predlg 48 iohavn 81 S
barrel 11.5 g9a.cAlso at needle end 15 is ejector nmember 60, which

conprises ejector ring 61 and base 62. Ej ector nenber 60 engages
circunferential reévellypoirytnbleyriage Qs aovidedipefibylayitubuid contaimiar ar

detent 63. Ej eeliRty. MREORLe, Blndes 200 prdvideth &1 inRABHdsiivE b2 IRRALiE or
engaged with needl e seal 43, but S|npl% bears agai nst needl e seal 43,
uni i ke the cort? édiyeifhe yd sevcatsgd theretracible sen i onal Publ i cation WO

2006/ 108243. Al t er patdey el ¥iG. 08ed! £ oSt thé@n@é%iﬂg@xcé(ﬂ{epﬁmgﬂir&goﬁmy
be co-noulded as a unitary structure. Referring again to Fl 6 and

al so to FI'8 fndigeedmyeokd arpoxnnRinngen o maes phnpaseal 8P spied ibeelr asavsty

42 protrudes tbsdight 2enhdcale RPN oSl 11! Slidintidd @jctBIRERba 80 so that it
Ret ai ni ng nmenber 30 conprises C¥I|ndrtcal body 35 and fingers 31A

31B, 31C t hat RESHREkNKE HerishpPi Wunashdf) eaptipugs &y mgwsin the firechon-of the

(visible in Fl&kid &lovi frthatalidisel 662081 AQdivfbaitend ot Renabuliehsartaly £
needl e body 42

o rel easaply hold retractable negdle 40 in position
during operat i%‘i“??ﬁﬁerf@“te?sa lé‘bq“éf’sﬁ’;qﬂi“t?geég i%‘.- Bjr e PY%%F‘W@&I&F*‘-‘B@&%‘? 30
r et ai ni ng 1genesdis3bdl up tBinggompr i ses internal tapered bosses 34A,
34B and 34C 10 that enga %_h ad 49 of retractable needle b?dy 4% to
pgt 5 last of the

prevent retractabl & FRbY] ign s B ohingy St BY ofUBSFT A1t e

fThe sequence @tliveyathsd WREehs shtiacbrl-eiNBRII 2 ABades rdbssa@ngagad
romretalnin

menber 30 to facilitate refractiqn of r tractafl

needl ¢ 40 1 SO b stepeasdghrpse (hount Oér%‘i? ety gPlngtehlc werep|eer
syringe 10 i s igéeddvh)dEerags ks thhieolotigl Whith WinthrE@i £B&pSabledbr A8 dohiedry.
Therefore,oplunger 20,1 s %?vided in an initi Idﬁosjti?n ngﬁd. for
depr essi 0f%t o deIiGQW“?ﬁﬁkf B REhientogeiaf it BtiPn et G §§?Wﬁbe
10. As seen i WiFlSGauRbpkingeateaD80 10@34r apdist eidoet n@ldengaus 20theephagsi on
(direction 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 refractable 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




10 indicated by solid arrow), plunger 20 noves plunger seal 80
coupl ed thereto agai nst needl e seal 43 at needle end 15 of barrel 11.
This noves ejector nenber 60 so that it engages retaining nenber 30.
Pl unger 2@Qv@ambmmneas to nove in the direction of the malicho@robdwn SO
that recessed seat 81 receives base 405 of retractabl e needl e body 42
and needl e recess 86 receives cannula end 141. This effectively
couples retractabl e 15 needl e body 42 fU pl unger 20. A feature
of this design is that plunger seal 80 "squeezes out" the last of the

delivered fl ui g‘I‘ _Iag??/eorﬁlx ﬁalm‘ @Joﬁ&ﬂﬁpé faeﬁs&cﬂo%Q@angélast@a%gﬁgd

recessed seat deadspace (anount
left in retradfélbf eolipy rlﬁmgelummm afhd ¢ of fjued t1il dﬂ’}“cé\}éﬂatg@é’wﬂ dersciarifgn

0. 001g, which g.f,Jmk r%efﬁatﬂ?)@%ﬁ%r@éal & Jtl%rrwgé gded ) ba¢RI Y1, chnaﬁ' be co-

Conti nued axi al noverrent o unger in the direction of the solid
arrow in FIG ngaubﬁwébc@lauh?gwb@@%illleo to bear against and force

needl e seals 43 furgber, .RpeRdSoREEME e mboe Mteh@y i Ehelcﬁwétﬁmt J'f&ﬁe

ejector ring 61 of ejector nenber 60 displaces fingers 31A, 31C
of retaining erissel 3didwtov ﬁwlﬁéﬁleﬁgﬁ%@%éﬁl@gim Hewa fﬂf@‘“ﬁf 7 of

retractabl e n%ﬁﬁtg& fedyr 4 nis ransfem%%gaﬁern@gﬁd“@rhoﬁlg@%d RYrik0t0 @ REOHSs | in

FIG 7. This rel eases retra | e need retraction.

particul ar advwahpegjecainstilefes 27 of plaagep ko ?ie*édl‘%ebrye‘f”é?ch Phigees yat %WV@'D is

that ejector nBiREE,:0NRBEME0e Rhledd fldsios Thisng%é@gage%m 3hE B3 Coof
retai ning nenber 30 to facilitate preventing re-use of the s%%roéa

after rel dfse aggonmpatiechlst anudibisandipidadide signal ﬂd%rCI‘F{S’ whighingi¢

needl e 40 10 nreLRf botraGRAPLIAIREH. ARM D destbedUs FIGD, dRGOHPIE a8le 40hi Ch
is facilitated by plunger .rod 21 disen aglfhdﬁ from pI unger  outer ﬁ?)
n

Referring to Fp@le 1o plonggr gpal §0 gaheeretias “pibuiege 2d 2l o R direRtip ekt

of the solid ,ldwVigriigeal lﬁ'sﬁc[eOWrtl@f ungtﬁerewrb@ag Qtfunﬁl@t@lyréﬂvlaibm weRher
50 to bear against release ring col | %3 at plu er e% 14 of

barrel 11 (whiceyained WE‘?IH,stﬁ'ﬁf\ﬁh“fW l%lfafaﬁl%o palds rai“ ‘i%“éy J°he

mount ed 0rq50t hgrisk&Rdssivh @d SHsrihgbn)r Rl rathlof r&[achiﬁ%&&mﬂ’@Mﬁdd@dd wet h
collar 13 and barrel 11. 5Release ring 136 forces a

lateral |y in tHaxioq PresspiesHches Ryyeying h“%ﬁfeé?“‘@&g?’ﬂ’t Y‘?O&\/Zalé’gﬁ)ﬂongﬁﬁn%f

engagenment W thahef329 of cap nenber 23 of plunger outer 22. This

di sengagenent al | ows conpre sed spring,70 to dec ress d
agai nst | edge 27 oftl phey b P rrﬁtbacﬁ‘% £5 PgFepy S]etz‘f'l CEst f’g(‘} %ﬁ}%hjlf’o‘g) 21

wi th control | icggrdMREIaEmRY 56 QMPbEktokdASF @Y ?Iun@ﬁh@d gh &em@g@eryem;omzy
aI so be 10 acconpanied byafln audi bI and/or tactil

TeT o) vl fnd analy sanvel Fore gty Aanes @ hd dbbestea Mg b Ao

was described in Fbg a@uan{a@ Bﬁfﬁ'isa@lhlﬁ:dﬁ%ﬁﬂbiepléﬁkel 20ao¢Hat edert G:Jnﬁblliﬂger
seal 80 and so retracts with in the directi,o

arrow in FI G Memben igdrakgn 3w ?Pf’p P%?@Béiﬁb?%@“tﬁ%%fe ‘%ﬁfii’/q'@ﬁ\)’éef%ped
by, ‘and cont aigpgehitibi sibschient leatlwasihiidpesar. €t r act i on of needle 40 is
“automatically' driven ressi on o rln the rate of
retraction can be é‘B?Ff‘?rc#]Yaé‘ngTﬁFé NE’QP‘%P&TE&%? PI’l’ﬁg%rzgé E‘Fted"(:g E.O(E’H"@Eg by
way (f)lf t h(LjEEbf RcRARSE BE s a@ﬁdnn@ﬁaylﬂﬂxﬁ @ﬁln@l r&f 2138:[1&16 ad httlégft') lﬁ:ﬁﬁh&rﬁgeﬁ@@ 0
At the end of retraction 1an retractabl.e ne e 4
control ling n@ﬁ%@ﬂlﬂgﬁx@ﬁlﬁﬁbﬁgﬁgﬁﬁgﬁl ARt GHsmRtde f3ge BEngPt ShgFhI e
junction 24  into barre! 11 and re-engage the needle (not shown).
Retractable syringe [0 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




20and manual ly renoved fromretractable syringe 10 and di scarded as
"cl ean" waste. One advantage of this enbodi nrent of plunger 20
is that when controlling nenber 50 is broken away from plunger rod

21, it corsdidheiiessea relatively short piece of materi@£hosnceyrt
subsequent "cl ean" waste disposal. Another advantage of this

enbodi ment of plunger 20 is that once cgntrolling 25 nenber 50 is
broken away from plunger rod 21, there s littleif any plunger 20
protruding externally frombarrel 11 with which to attenpt to force

plunger 20 bagkealeRRich SkedleloARd dichospaage rthe: areabablosaings town)

Retractabl e syringe 10 may f her conprise first |ockin
and second | odis n@b@y@ﬁiém B talﬁo srideit F1G-10s eI A %%’?ft%‘ema?

syringe 10. 3 vETOPg} 5@@{' a&Bmln@@zlfésr!ﬂrr&Mﬁ)t jSLY)] 91514\6511\‘53 ahgivenis iappiiell ®
12, where pluriger outer 22 is | ocked |nto

W t hdr awal of jpictieng&ds beyween dairelallrany cqlar 13C%&unger outer t28 cgmprlses }ockmg

W02009/ 003834R6414 éé%o%bﬁ(%ﬁlaﬁéspéc%vag o8t Afeking @fnft aB9 dcaleeds.eLotbingnd
t hereby prevents re-use of retracta

rin 0., 1nt
enbodi nent, amemudd¥h.s By pgesticnicd Eltlf’@"m}i/'@‘ateg’orlr%q SREREal Q’ Sach other to

C|rcunferentlqﬁmgﬁggﬁgnéﬁgfgﬁmgp&hﬁmgacconnDdates barr el I|p 119.
Adhesive or glue 1s a

unction 1 and
collar 13. PI ungerA@@f"é?m?&m@&?ﬁlﬁl‘%%te’f"(?% owg! @@%AI}ZQQB t hat
A SSEGC“ vely etngggﬁffe&ﬁ.lgl ROFIG. trmlle;’na FSIg ga:l j)iaﬂigcll?O dfaekadm@%easmg@%A

are oriented at approxinate es ach e
mexi ni ze sk errgmpriss Pb@&?fg"@”b&f’@izonﬂ mﬂﬁgbﬁ%mﬂ%&% Lfter é?nttml e
iZSt e|m 95B | ; 0&&?3@9 50 nquﬁa@ﬁomisﬁse@&@beM%Raf &ﬁtialitjlgsng&geb'-lfﬁmbtbiialaﬁﬁl ofl G
pl unger of retractable s e ses

21, control | i rjumeeses 250 1uee0 rﬁ E)'gircoﬁtfﬁ”&g “@eé" ?rF 6?1{)%31%&90 E(I)mll*re’oer 50
further conpri %af QF GPfgibié ﬁjﬁ@’tonlnl u)teadrwy,e;a@ages afnﬂe‘.iaxt'mleetabaﬁ 28 of
pl unger outer Pl unger rod 21 a 0 are

n tr
el 095abl y. corMEUGaB SNy BRIt BUTHET O SRS or abl y.
recess 57 gnd fl exmbﬁssﬁ@b)f%ﬁmgérezorwuipéeme flaitl coimang asﬁyeﬂracmg ersprizerl050
xpel he 11 Uil cempl e BBTniadts dbeb ey PPraa g PunE LB wFPut
her ei nbef ore dﬁ@ﬁ:ﬂ'fﬁ&%ﬂdﬂﬁ@%@@hﬁﬁﬁth@mngﬁzd :fepéldﬁgleimleatabr@ Gie tthn ptdvgnt
o pr event - enggES i RRARIGIBEE) ARCHGR T35 °art daas FRecT Sl & Paht2s
to pass over r&hiriGhd Hﬁmﬁ&rﬂﬂre@ﬂ pkungermedrbie nntH Gexibled t@:l %g%plurrg@ﬂo@q 22
until f eXI bl eentggg%s %c?tc}?% gn lﬂgxggee{ 1083 & thergby form second locking system, as shown
in FIGS 13 and 14. Second locking system is arranged so that plunger rod 21 and
controlling member 50 coupled thereto cannot move back towards the inside of
plunger outer 22 in the direction of the solid arrows shown in FIG. 14, This prevents
the retracted needle (not shown) from being re-exposed.

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

30  of finger grips. Collar 13 may have finger grips 1394, 1398 incorporated therein and

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




20 engages notch 27 on plunger rod 21 to thereby form second | ocking
system as shown in FIGS 13 and 14. Second | ocking systemis arranged
so that plunger rod 21 and controlling nmenber 50 coupl ed thereto
cannot nnwﬁ¥gﬁﬁﬁnggmards the inside of plunger outer gZyidroishBoon
direction o e solid arrows shown in FIG 14. This prevents the
retracted needle (not shown) from being re-exposed. 251t wll be
appreci ated that there are a nunber of anufacturing and design
advant ages provided by retractable syringe 10 and al so vari ati ons
that are cont ed w,t hin bro (o] t
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660 which holds retractable needle body 642 in place and retaining member 630

which serves to hold the retractable needle body 642 from moving forward. On

retraction, ejector member 660 is pushed off detent 6409 around retractable needle

body 642 ailowing it to be free to be retracted (rather than opening fingers 314, 31B,

31C on retaining member 30 as previously described) to allow refraction of needle

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




20 660 which holds retractabl e needl e body 642 in place and retaining
menber 630 which serves to hold the retractabl e needl e body 642 from
novi ng forward. On retraction, ejector nenber 660 is pushed off
detent 640 Q&B%:Qiretractable needl e body 642 allomn@gﬂghﬂMQmﬁenfree
to be retracted ?rather t han opening fingers 31A, 31B, 31C

retai ning nmenber 30 as previously described) to aIIOM/retractlon of
needle 25 640. This elimnates the need4for any radial orientation
during assenbly, is not affected by variations in internal glass

b I t I
manufact ur 0. | {PPARURETIA, BT IR b kO R RGBT PGt

753 may corrpri&ﬁn&tcﬁdﬁ%&t:ﬁl@ﬂigeti‘mamtel easably engages a recess in

pl unger rod 721, ile, ot e bej. 3 n e ed |
FIGS. 2 and 3. Anmgﬁatt%ﬁe’?i%ée 5%?16’1 ?{gél%g B& \%ﬁgx&&w 4§r§bon oSt g ng
menber 750 COnthrh(S:Eﬂe @rin@:ms 8 plefeoded ﬁindwwt)assmimbbrtpf recdillvestirsaaie gyiing

connect or | u 121.
af orementi o ed?(ggp Er ﬁng r}t{egafn"}ﬁ by &9 & Cogaq E?g bé‘? ghicd to bangh 11
syringe 10, a phiehérthedsilimdaed Reassbivleydlofio, aequtoefnetnbeeﬁoraetimaeﬂea@h

syringe 5 10 i n

both glued to B g?f@ easféle%ﬁ?d&%rgﬁgl’?%%ﬁe%ﬁe %%%ngddﬁ %‘e&% ?2{1 ﬁlg&f b%{aiedl e
40, ej ector nenherhetO thacedcomgedbns seabeld Bogother e eae&bmelynueditee 405 of
Theoe threo. oo oiRe o el P 87 Rals 08 shoadh oBESY fbih 0

of retract 40l eempgio eirddbifbeitingrecess ez&rmdettﬁptahleetdftdée lxeal42 4B Eantdareiebmt or

needr e body. 4200 R iere Rl R g BT A NLE AR Al g,
clips into fi an&testn&l'Aveﬁi t@ﬁs thet fitted itmarrek hioe nec@ . enir pthagtel Meis ﬁ?@!wéﬁedlz
I's then fitted t gﬂul rcgjgtelgts xﬁgur&g%le &laleti{) qul%é%lgﬁ@ 1{15%11 Slliébatr{é? Ptoa

filled with flur unger sea ’s sub sequent
i nsetted insi dpostanadicetithe Guid cpuisntt witloubipliessudang theBuidl Icenf@tt&:é?ml@*im

wi thout pregssuris ld,ggneggte ah %JLOQat%? BdiSthe FYR c%ﬁtehtx and %ﬁng‘a rttat[rsagﬂtt

gas gap is ocat’e contents an seal
The fitting of fipingr§eknseatal 80&@\@[&’@0}”@9? wtedeszoatamleﬂw the flugsheoatepler

for the fluid ﬁ@eé Btgf AL tﬁﬂg&rtoc?%\%ﬁh gc%troi% sse n%rrﬁq,dang;%mgtﬁ@ are pre-

controlling ne and’ are pre- led In | unger
20 assenbly whiasembled gutz)seqluem‘l%ﬂ goerRly fotlfthetﬁ pubseguertiy nygeaw- §@él ing@o.
20Conponent s OE getg%pg@bl e syringe 10 have been designed to provide
ease of manufa 0 the extent that plastic components require
only open- 20ut t ool Campopentyof migactibledwrizgedNdayabpgh desdgned léfﬁwg%?a%ﬁﬂ y

makes tooling hﬁﬁlﬁ"&%g%@ LV&t%g(rawh?Eﬁﬂc Q{EE;J n%&gsﬁl% mnebbﬂiy %Bﬁﬂ!hﬁm&) ling

tools are much nore reliabl oduct | on.
ori entation is(agqaishéds ﬁienecatssérwhl@h st oplgtmakes wblieg @%ﬁrqxﬁ@ewi@nd By

25 two conpon ePcEn?PE%&g&' 'b{lteorpgtg%?lmo@fs 'afer}mtcﬂ nfokd teft%%p}ﬁéh {aent ﬁt@bdctuﬂg

menber 50 to r ou I)éare easily oriented in
aut omat ed assenbl y Mingod sientativa is rﬁemmdt hesanivn of wipeahlq firgep H&Oniy

functi onal zéd"aﬂ} c%grﬁjﬁnents require orientation to fit fogether (controlling member 50 to plunger
outer 22), but they ate 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



Design of retractable syringe 10 considers the broader nmanufacturing
tol erances of glass barrels (conpared to plastic noul ding tol erances)
whi ch have a 30l ength tol erance of +/- 0.5mm To overcone the broad

| engt h t olwoameeoset ract abl e syringe 10 has been desi gagduiogsdbd oW
the retaining menber 30 to be glued into 15 position at needl e end

15 of barrel 11 with reference to collar 13 at plunger end 14 of
barrel 11 to a tolerance of 0.05mm Thi % reduces the tol erance effect
of the glass barrel 11 to provide a tighter activation of the

retractabl e neeg Ign 40, L8t grﬁcl%'o?l}ar%'?%wﬂh et 9%0 coﬁa@ﬁt V@E%{a ! df\;]lcleof

rel ease ring 158 gerin
needl e 40 is U:arrnlgllrel aemte&uicef oo, Gml’ﬁhlsngdwesnihertol@mce effect of the glass

Furthermore. Slegt 91 (RORAL CQALIRLN Rl & A0 BeObE AER. 47 nA0doR! SO

engages retrac e nee via annu
effectively | ocwhartlwetfasgeam‘rayeddﬂ lead|ting dalrighsingejpeiog GP reteayh ehil0

and ret ract! e Aael e 40, RIS IS LR ATIANRY hkBLo! ass barrel 11

as a unit. Retaining ne rea een 10gl ued into
pl ace (at a set di Stdreeots eimtoonkmber 199) Slfﬂpln/ jilscat hesdicofeal d3 rand tabsbl e

needl e 40 as tejﬂg r%?l;e?rg&%@fe ﬁe%dlgg%gc@q@\}g Eﬁ)mﬁ)lgli e#én?@ 'vxﬁ'uclﬂ %@th/e%%cks the es

For ease of ass unger herel n ore’descri
pl unger rod 2lassendlycaemesddd $€r1|r1@ wzqaqyemenga@r &isang reftanighle npealle 40 ba\gqtﬂm for

controlling ”"a@}%ﬁ{bjﬁ bg;i‘eE‘Galﬁei‘%P et%m%rn%%@;'gxgé@wh%:%ﬁdyoﬂv@éeen

after retraction duces t e nu er o onent s “and
el i mi nat esW:orﬁh@dtlm’t@nlaée&dba $et dislege Smtdobiayd 3} fmolco‘;@tmpmﬁmstable needle 4P n

l'ight of the fQLRIQING 1§m}%éd|mt9§ H@QAH%Lpld that the present

i nvention proviaes a r | ati vel ust and |nexpenS| ve |
syringe that is aufemasd dassespd ugmméw apherhinbéfene |descopedpomasisss shungee e

fromthe user (05} Elﬁlrc%l?th)ii?r{g‘%}(éﬁﬁm 5P4s nsgéeeﬁﬁtwﬂ Eﬁn%%ﬁgmﬁlbé d‘ilﬁ%leanOOd

of, re-use of the syringe and/or nee i'ck’ I’ njur a use
20syringe. snapppy; pfthas i gible jayction At rafkn iehigetion. TI@g uiedsnige mpabat af e

of needl e fzet rc%&x}abr%ﬁtzs ah&‘émhhel&%'cbm&ﬂm%taﬁb&@z@enstﬁés@%@édnﬂﬂné&s reduced

t hereby inproving t user-friendliness commer ci al' appeal of
the retractabl e squ Hé@ of the faregoingcit apll é‘esﬁyplle%@féd éllﬂfrﬁémé*ﬁ%e@t gventign |

desi gned to ensiidesthRIHRMIFYRIYe, robust and inexpensive syringe that is automatically
disabled with little or no assistance from the user to thereby prevent, or at least
minimize the likelihood of, re-use of the syringe and/or needlestick injury by a used

20 syringe.

Furthermore, by controlling or regulating the rate of needle retraction, the
likelihood of blood splattering is reduced thereby improving the “user-friendliness”
and commerciaf appeal of the retractable syringe.

The retractable syringe components are all designed to ensure the uniquely

25  correct timing and efficient delivery of fluid contents, plunger engagement with the
refractable needle and needle retraction as a particular feature of the syringe as hetein
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.




25 correct timng and efficient delivery of fluid contents, plunger
engagenent with the retractabl e needl e and needle retraction as a
particul ar feature of the syringe as herein described. Depression of
t he pl unge¥Or¥&933Hueezes" the plunger seal | engt hwayBCEgBIMEWtThe
needl e seal which bears against the ejector nenber to ensure the

ej ector nenber has sufficiently spread ge fingers of the retaining
menber to allow the 30retractable needle to be free to retract, but
not before the last of the fluid contents have been delivered and the
retractabl e needl eAs @mroedlydaagﬁgadanufa&ﬁm and asse\Bly[RF €ir@taShe syringe
descri bed, manuf.a tt% Eg assenbl¥ q?l retrPc abl e Sy il?Jtnge IS
facilitated by’ A8 AEHEEARHFEmRAagHT gt pesripy, Iny e qateiiopl 2bieffpd o
prefilled syrispgee, stedtityl ist padily l‘naﬁht’bﬁdey anai Eltratkd&&dleaﬂ@lnge sed-isaghapl e
syringe sub- a senbl 0 si,ng,a barr a rel easahl e
needl e ret ai ni %Oén p§&/’¥'§ %ﬁﬂag%dj eﬂ@&h\f&l rElfjas ﬁ%ﬂ ?ﬂiﬁ’g‘é‘i&'r‘%&yﬁer& éoﬁﬁtﬁgt‘?é'th a

pl unger sedl) pbapertrad pl‘sepalaﬂbqﬂurfgafseﬂ)lmeﬂlpmtdeﬁ ifdr lsibaeuadittiblidgl withdfuid
contents and cgr{gltsetnld%n olt 3. Ml Thr oughout the

speci fication, Cthe aimnas Beeit8 descri be the preferred embodi ments
of the invention wibhuogibut iharispeciffpatidre thevienhisobech Go alycrion ehecpiofeedrent
or specific coI e features changes. and nodi fications
mmy be e+ SPHGTPRE &f s (P RLitE Shed B R SRERT (Y PR R
departing fronmr sfeafipcdietidn uf fieamndsi Garious changes'ﬁhtemddtﬁcdtmﬁuﬁ@ ef maiaeh
pat ent andnsci,en C ter orithm
referred ﬁ 3 hl%t %ﬁlgédcmgngsl ?58’3@‘"“ JTEHB%%%CF tﬁ%ut%n%epﬂ)}n% éc’%g’r SIS BNt § t

entirety. 17iGe#ideS 1. A releasable needl e retaining system

nmountable to a syr etract abl e need
conprising a needlJl(;,;&%&(fPO agk%aﬁg nattg% %a?ﬁi oY e RBIE" }Bg,giadm and

pl unger to fa@lgblmtlmtreferreiuoanctﬂuscspecqﬂcamdmm metrparatcd by efmeedindts eairaged| e
5 seal that rel easably engages the base until engagenent of the base
by the plunger; and a retaining nenber that conprises a mating
surface conplenentary to a mating surface of an interior wall of said
barrel, said retaining nmenber capable of initially retaining said
retractabl e needl e at a needle end of said barrel until said
retractable needle is engaged by a plunger to facilitate retraction
of said




10retractabl e needle. 2. The rel easabl e needl e retaining system of
Claim1,wherein the retaining nenber furtH&r conprises bosses that
prevent novenent of the retractable needle out of the syringe barrel.
3. The rel easable needle retaining systemof Caim1l or Claim 2,
which is 15nnuntab|e to a glass barrel . CLAIMFhe rel easabl e needl e
retaining syste

furth
ej ect or menber | c f }ﬁaF %tleatngg 1Pe‘i”gaé'§‘8go?y3{éﬁ’e n&‘@’t“?%’i‘? &éf%nggg%‘f darrel,

from the retai NigRghrARIEO I retractable ﬁeed_f@@oxhﬁxlrﬁﬁé @me@dlﬁ%@&%af/ﬁﬁfgad Pas@Ghat is
systemof Claim4, wherein the retaining 20 nenber conprises fingers

that rel easabl yer!gwgb yhe plusgertotfatilittasstiéoneidpe retectabirencedle; a needle

I bl dl
menber s cBpant F HleGPR gL ETL brity Bl HunetBEREOng B S} Blymecr

t he retract abl eandegdbigindgdynehibet Hipitedomplskow metingeliifae @mplé@entary to a
retract abl e needl e when engaged by the plunger. 257.The rel easabl e

needl e retai ni njatingsyusieco el @ itgriar w rseidrbareh S@ﬁéetawn&wﬁwwbpr gapable of
o O hacr thillflg LRl MR IR BRI R o Al S 81 BPUGRY LA said

reuse of the syr ease o retaini n

retractable Syrﬂeﬁ@&alﬂé)anedEI g eaghgdr 8, aaplmhgmgmr famlntaa rattaeticm bdfe said
needl e ret 3| ni ng system dgé:ordl ng to any one of Cains 1-7. 309. The
retract abl d9syrieHadalls negdls.m 8, wherein the plunger conprises a

plunger rod, a plu ngﬁf e RidaS84ble e&ﬁ?trétﬁlilnkﬂgnﬂfsféﬁ{rg? C1apd1 wvhteRs 'tHbgretammg

menber, mhereln ‘the plunger ro pl unger —odter and the ‘control

menber co- oper anember ﬁxﬁhamt;:lrysemsmsihat wevenht bioasinaugt qfethdz)mtracﬂablameedle

initially ener gluzt%gthe syrlnge barrel.

3. The releasable needle retaining system of Claim 1 or Claim 2, which is

15  mountable to a glass barrel.

4, The releasable needle retaining system of any one of Claims 1-3, further
comprising an ejector member which facilitates release of the retractable needle
from the retaining member.

5. The releasable needle retaining system of Claim 4, wherein the retaining

20  member comprises fingers that releasably engage the retractable needle body.

6. The releasable needle retaining system of Claim 5, wherein the ejector
member is capable of displacing the fingers out of engagement with the
retractable needle body to thereby allow retraction of the retractable needle when
engaged by the plunger.

25 7. The releasable needle retaining system of Claim 4, wherein the ejector
member is capable of deforming the retaining member to facilitate preventing re-
use of the syringe after release of the retaining member.

8. A retractable syringe comprising a barrel, a plunger and a releasable
needle retaining system according to any one of Claims 1-7.

30 9. The retractable syringe of Claim 8, wherein the plunger comprises a
plunger rod, a plunger outer, a controlling member and a biasing member,
wherein the plunger rod, plunger outer and the controlling member co-operate to

releasably maintain said biasing member in an initially energized state.



18 10. The retractable syringe of Caim$9, wherein the plunger rod
conprises a unitary seal capable of engaging said retractabl e needle.
11. The retractable syringe of daim® or Oaim10, wherein, said

control l'ing nmenber conprises one or nore mating portions t hat
initially engagéﬂsau prlrgm@éabl%@mr@e of Clpige O} whareén thgi pluagenirad cemprises a

bi asi ng nenber i B iti §f?§ gﬂl %aig rgt}%%%%l%ne%gte The retractabl e

syringe of any one fse ap erein iasi’hg nmenber is a

spring. 13. Thalr et ridetrateactabley syriige of IClainy9 on €laiin 1T, ailiedeiB; shil controlling
wherein the plunger rod and controlling nenber are rel easabl
connect ed. 1014 Mgfeber spmprisesing of yrqre gatigg portismpthes initialby @lgag% faid plunger

pl unger rod gndomt&fa@ﬁf Lg{ﬁﬂﬁmg@gg rygésg}gf &aﬂngurtxsﬁ%ﬂag;%&? lzedls?ate

The retracta S r|ngeo al'm
| ocki ng system da@npr |’l§1engtr$dtﬂﬂersyﬁngef oft iy pheinfj€laimstsil, awliereinethe blasmg
pl unger rod. 16. The retractable syringe of any one of Cains 8-15
which is a pref i’?‘f"é‘%?ri%%wmgge 17. The retractable syringe of daim
16, which is prefilled with an injectable solution of a | ow nol ecul ar

wei ght hepari n. 13.  The retractable syringe of any one of Claims 8-12, wherein the plunger rod
and controlling member are releasably connected.
10 14, The retractable syringe of Claim 13, wherein the plunger rod and the
controlling member are frangibly connected.
15.  The retractable syringe of any preceding claim, further comprising a
locking system comprising elements of the plunger outer and the plunger rod.
16.  The retractable syringe of any one of Claims 8-15 which is a prefilled
15  syringe.
17.  The retractable syringe of Claim 16, which is prefilled with an injectable

solution of a low molecular weight heparin.



