| TITLE PREFI LLED RETRACTABLE SYRI NGE, PLUNGER AND NEEDLE ASSEMBLY
THEREFOR FI ELD OF THE INVENTION 5 THIS INVENTION relates to
syringes. More particularly, this invention relates to a retractable
syringe that includes a needle retraction nmechanismto prevent re-use
of the syringe and/or needle stick injury, wherein the needle
retraction nechanismacts in a controlled manner. BACKGROUND OF THE

| N\VENTI ON  10The practice of sharing syrfinges without adequate
sterilization between successive users is a major contributor to the
transfer of Human | nmunodeficiency VirfgpgH V) and Hepatitis with
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|0 T esponsg; L opdRiRyRRNARbR M ark et gﬁ&%@@bﬁréﬁé{ﬂcﬁﬁﬁi HdKReles Rideugh oped
with the aimof preventing syringe re-use and/or needlestick injury
by used syri ngegactapsynngarhat arhriesR nepdiergiraatin mechanism|te pigespbicoist Al
retractable sypl0g6ss ik hid Akl iﬁjukg(mhé@ﬁ%heq{egﬁb'ﬁhﬁ&ﬁn%ghanism acts
distribution, an obJective Is to reduce manufacturing costs and/or
mai nt ai n ease iof copfellgh@adier.syri nge safety. These are inportant
factors if safety syringes g i@rbENA\GH TaRLevEQEIg@SS consunpti on,
particularly in third world countries wth [ow héalth 25budgets.
Accordi ngl ¥ a preflée rseptighjo charl gstiasssnyBkYE Gdequatet gerfizatiqng Betyeats er
friendly and saf&sdielsas i@k hijo ¥oduieeor ' et rh GEPI MG HRGb AU BELy

costs to a mninum thereby facilitating mass distribution of
retractabl e Sinrqngg\_/) 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
15 lead to inadvertent needlestick injuries and possible exposure to infective pathogens
or other contaminants.
I 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, 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.



It is yet another preferred object to provide a retractable syringe
whi ch 30efficiently delivers fluid contents, thereby m nim zing
wastage of said fluid contents. It is a particularly preferred object
to provide a prefilled retractable syringe. 2 In a first
aspect, the invention provides a plunger for a retractable syringe,
sai d plunger conprising a plunger rod, a_ plunger outer, a controlling
menber and a bi asi ng nenber, wherein thezplunger rod, pIunger out er
and the controlling nmenber co-operate to releasably maintain said
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of said barrel until said retractable needle is engaged by said plunger to facilitate
retraction of said retractable 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 member facilitates control of the rate of getraction of

said retractable needle when engaged with said plunger and is removable from said

30  plunger following needie retraction.



3 Suitably, said controlling menber conprises one or nore
mating portions that initially engage said plunger outer to
facilitate nmaintaining said biasing nmenber in an initially energized
state. In one enbodi nent, said controlling nenber conprises one or
nore arm 5Smenbers that initially engage said plunger outer to
facilitate maintaining said biasing nenher in an initially energized
state, In another enbodi nent, said controlling nenber conprises one
or nore cutaways, notches or recesses that initially engage said

pl unger outer to fagibitat i el bighedDbrR S AGrd R it
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In another embodiment, said controlling member comprises one or more
cutaways, notches or recesses that initially engage said plunger outer to facilitate
maintaining said biasing member in an initially energized state.

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 retractable needle.

15 In a 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 retractable needle body and a

20  canmula.

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 barre! 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.



In a preferred form the rel easabl e needle retaining systemfurther
conprises a needle seal. Preferably, the retractable needle conprises
a retractabl e needl e body and a 20cannula. In a particularly
preferred enbodinent, the rel easabl e needl e retaining systemfurther
conprises an ejector nenber which facilitates rel ease of the
retractable needle fromthe retaining nepber to facilitate retraction
of said retractabl e needl e when engaged by said plunger. 25According
to the aforenentioned aspects, typically, although not exclusively,
the barrel is fornggopd ebcdBdent,BheéLs BN systah dopdiseetesfeotiteletiments of
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(i) a glass barrel that comprises an interior wall and a collar

10 having a releasing ring;

(ii) 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 needie 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 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 plonger 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

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



Preferably, said syringe conprises both said |Iocking systens.

In a particularly preferred, non-limting enbodi ment, the invention
provides a prefilled retractable syringe conpri sing:

a glass barrel that conprises an interior wall and a collar 10having
a releasing ring; (ii) a releasable needle retaining systemthat
conprises: a needle assenbly that conprises a retractable needle and
a needle seal; a retaining nenber that conprises a mating surface
conpl enentary to a mating surface of said interior wall; and 15an
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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 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;



In a preferred enbodi ment, the nethod of assenbly of the syringe

i ncl udes the sequential steps of: nounting the rel easabl e
needl e 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 plunger seal.

Thr oughout this specification, unless otherw se indicated,
"conprise", "conprises" and "conprising"” are used inclusively rather
t han exclusively, so that a stated integer or group of integers may

i ncl ude one or 0T e ptNeA-Na- sdeabl vidis o8k SsslviROMod ¢ of
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menber and a r%@nmlm@smmgmﬁéﬁioﬁ 6 is another sectional view of
an enbodi nent of anggéac{ e seal, retractable needle, ejector nenber
and a retaining nme ?rﬁfrﬁe%tﬂ)néltv‘%i”ﬁ%ﬂql@géﬁﬁe‘ﬁﬁﬁ%i%W?W@@“ﬂ%rreI

showi ng engagement BEL.vEedholvha dalongl viendr kitfthd: @bckinal ke elo nééhl@
7 is a plan view of, an enbodi nent of a retaining nenber; 30FI G i's

a side persfectT¥i% % ew of an enbodi ment of a retaining menber:
FIG. 14 shows a sectional view of said another locking system after needle

retraction,;
FIG. 15 provides perspective and sectional views of an alternative
embodiment of a refaining 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 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, [, an embodiment of retractable syringe 10 comprises barrel

Il 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 reiractable
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

engagenent of a retractable needle by a unitary plunger seal prior to
retraction; FIG 10 is a sectional view show ng engagenent

bet ween a plunger outer and controlling nenber toward the end of

pl unger depression; 5FIG 11 is a side view of a syringe show ng
retraction of a plunger rod and controlling nmenber after

di sengagenent between a plunger outer and the controlling nenber and
spring deconpression; FIG 12 is a sectional view of a |ocking system
after needl e retavact? fonpannula 41. Collar 1Fh@y bd Bioadieivsr @hsest Fiaabdo bair@w10f
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Referring particulatly 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

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 junction 24 with
plunger rod 21. The frangible engagement between controlling member 50 and

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



7 cover 12 for cannula 41. Collar 13 nay be nounted or otherw se
fitted to barrel 11, or co-noulded wth barrel 11. Barrel 11
further conprises inside wall 18 which, together wth needl e seal 43
and plunger seal 80 define fluid space 105 inside barrel 11.

Ret ai ning nmenber 30 has 5 a relatively snooth ouside dianeter (QOD)
conprising a mating surface which fits flgush with conpl enentary
mati ng surface of internal wall 18 of barrel. Preferably, retaining
menber 30 is glued or otherw se adhered to glass barrel 11. This
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| ock proj ectl on that engages a conplenentary recess in Iunq_)er seal
80. AS best sReeriseal BP Guther comprisesgpiepsig) son fbdiat srgeives base 405 of

rel easably coupliediabp debdid 86ty 4208ld Ao B¥edBdcdf 36 HRE fecdBesainfll end 141
conpri ses fran&%bl e lJ\k}unctl on 24 with plunger rod 21. The frangible

engagenent bet cibp endopfioiugend dprspssiog, mwutogetrﬁla% gleietrpcylenpedle 40,

applies mni rralasﬁ,qﬂ@as(fes(gge& ﬁ@é}_gé‘fﬁl-e junction 24. 8 Control ling
menber 50 al so releasablg ages plunger outer 22, which engagenent
And

retains spring 70 i &R RN dS danbesh mmo Vb B Fyringe

annul ar | edge 26 i9feahl YNORE, rAtheddie 3R 19DBE BB 10fis BIOUNGE Fel AULRS neddle
Initially | edge 54 of arm 52 abuts rim 29 of cap nenber 23 of Iunger

outer 22 to t hé?té‘ﬁvgrﬁ’t“tﬁmn 9@ FepEsing rﬁractabfe needle 40 having cannula 41 an
retractable needle body 42 and needle seal 43. End 141 of 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

needie seal 43 is minimized. The taper may assist centering of retractable needle 40



5 menber 50 and prevent axial novenent of controlling nenber relative
to plunger outer 22. However, arm 52 of controlling nenber 50 is
resiliently flexible and novable in the direction of the solid arrow
shown in FIG 3, which will allow di sengagenent of controlling nenber
50 from plunger outer 22 to facilitate deconpression of spring 70, as
wi Il be described in detail hereinafter. glOReferring nowto FIG 4,

pl unger seal 80 is of unitary construction and is nounted to plunger
20 to thereby provide a fluid seal between plunger 20 and inside wall
18 of barrel 1mwheplwitidemndoal n@0lecoripdiis dsit seiatendedd wiBdrasmldor retractable
circunferential i

pl unger 20 and nle%dsl?%% V\éa%f IT% @eguc%gga?lrggs Sg‘%fmﬁl]‘./g%f%be%grgfa%%égl @J(B ?
conpri ses recedsetihdienn thgush bat 44 ebeidlesabBse 405 of retractable
needl e body 42 and @l.sf. Aeesd C

141 towards the end of Fb% Qség&da% ﬁlﬂgl Iﬂ; Qﬁtﬂn& En%%&a\’{% gser%{]t Efgc 98315“3
retract abl e Snedditheingige Va1§ 1/& pf biyes! désto rfﬂdaletdte h@peww&hmaéng phiforfhi@e &hd
and 6, protectiye.&oNflertat ﬁﬁqﬂ ed and retractable syringe
20 10 is read}j fgr useerge IQ&%% ‘%m% of barrel 11 is nounted

rel easabl e needl e r &saraviongy dysstikash SOridugmeinbirrd§ is etonated alside nexdzcing
40 havi ng cannyka,dl.anth rahgast A »R&&g!

43. End 141 of cannufia 41 conﬁu&n?égageggqgmﬁﬁ ?Qﬁ%’& (%f)n?ijgﬂ [98% !ffri? atgl
space 105 of bdarcilépte aghesing insy thg damodt omutigGuiS:e Oﬂeﬁdbevaﬁdélofdeedle end
conpri ses qgrrplx%@emm SERRAS 2 PRrliR el
receive 25 steps 45 of retlr ac?égeé ﬁggggcgmgﬁtgvh%ﬁbe&agg&%ﬁﬁﬁl}gggésias[]213(5%
of retractabl e ohé&ags dn o ditedptivengmtoginhept Qamgumhrsmred torepldtic rétractable
simlar manner &46,.th8 ResdEnaRl 3¢RIFILRENy AR

Publ i cation V\D% ()J'&/ 108243 ga?ld as gest usee(r{}yEl llw&@lfr@@% shown) on
advant ageous f disideetelad® o] kerple bl cagasiny 4ircundfeivatied godvap@eteshownbes
section, taper ﬁ&ﬂnlhgviﬁén%epgﬂ Ny 911041‘;]31‘ a%maﬁﬁfg BHoditheh! bF @lﬂlz%s){c Qgtlaataﬁ? S
45. This stepped configuration means at the anoun

required tdodi §Yf%§é0f@tar%@tlaw@l A8 sanie bﬂ@OW@Nﬁﬁe@dh@d@eﬁaﬂ 143f bgrel
m nimzed. Thejijaper nmay assist centering of retractable needle 40 9
when wi thdrawn from needl e seal 43 in that resi st_ance to w thdrawal
of retractabl e needf*80atneadle axt | Visleipcirenombe 6Aswitelbesnmiset diestraking 61
tapered retrach@abhge %Qeﬁle&01b19gﬂbe4%0'eﬁ§é&%§ Q%ﬂi\f@erﬁﬁf f@:\:’&g 496) 'f)r‘? ﬁe?%ct&ge

needl e seal 43. Needl e seal has annul ar
annul ar base 48°edkatody 42 gperiarar dteg 64 ijm@enm po ml%ﬁ‘iﬁhfi?frﬁ@lsmmy to

facilitate2pnPrRuRE] sealhid Wil B&HIE%@QQHGIB&’[ d%ﬁy%eérs 'aJﬁn Y GEdafNeal 43

| eakage of fluid _contents. previ ously descri , retainin
menber 30 i s nbbieder ‘iOFf§$P6@j"F€e@tﬂ“ée@ﬂﬂmlfoe@*PU%¥?@IIIG&FPH WP 2806/ 188243e s t

seen in FIG 6AubasiRly, 38aRI U8 hidGeckitnlAber S(Pmﬁﬁﬁé dol. &ah%d%'@%@ta
into the "smooth" mati'ng surface of "inside wall I8 of needle en 0
15 of barrel 19UH¥ts is a preferred enbodi nent when retractabl e

syringe 10 is made I@écferghéﬁ%am tOrRN @hdennatd Me;, %”Qﬁdlbl@@tcamula 41 and
partlcularlg suited to a plastic retractable s'z/rln , retalning
-%s‘ﬁd

menber 30 £3 nistiagiakie ppdly be#}fﬂc?mw@fdémhr%}gh eanpal e viplring memheri e

wal | 18 of barrehinkd nRRGREINDnricds'cs ik RAIRLY 34 argirﬂ}%&% S(IHOIEIBS?MQM on
retaining menber 3Q. In another alternative enbodi nent of astic

retractabl e 15&§RCHEY PmPrisengledifings Mi3eR, @@ @@lhifﬁmﬁé(}cﬁ)-thﬁbﬁ#wﬂédge
into needl e engbilsf nedd BBdei&tlacthBle needie 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



Al so at needle end 15 is ejector nenmber 60, which conprises ejector
ring 61 and base 62. Ejector nenber 60 engages circunferential recess
420 on retractabl e needl e body 42 via annul ar detent 63. Ejector
menber 60 is not fixed or positively 20 nounted or engaged with
needl e seal 43, but sinply bears against needle seal 43, unlike the
correspondi ng arrangenent in International Publication WO

2006/ 108243. Alternatively, needle seal #3 and ej ector nenber 60 may
be co-noulded as a unitary structure. Referring again to FIG 6 and
also to FIG 7tlﬁf‘é’ngﬁé@w§d 4@@%@&@{;&1%@&%&@ A8b b@@&zﬁ%tﬁctﬁﬁ@ﬂ&%ieﬂﬁﬂy
42 protrudes thro centr al bore 33 of retaining nenber 30.
Ret ai ni ng menbézp “@Gﬁﬁﬁp§§§ tylindrical body 35 and flngers 3l A,
31B, 31C that respegftd ¥@hdcs oMb SviRRBY 86 rdkABR hedB0 32 Bisenddfed from
(visible in FIG 8) that abut Ied%e 491 of head 49 of retractable
needl e body 42r¢dnipsmegdepyo fsilipts witpdien gbreaagibianesda doinshgya it Figh
during opergtion.of retractable syringe 10. Cyllndrlcal body 35 of 30
retaining menber 30 further conprises internal tapered bgsses 34A
34B and 34C 10 t halYRssladerasesl Sﬂ@“gﬁflor'%PrP&‘éﬁdaﬂP lledeith duid Geernistor o

prevent retractahks. TeQ6tbR, Iklﬁ’f(@ér ARis Prsiticd th &Mhltl@lfpobﬁbrﬁ flad dylﬂm depressmn

The sequence of events mhere retractabl e needl e 40 i s di sengaged
fron1reta|n|ng“ﬁ#ﬁﬂ%ﬁmg@“qﬁmﬁﬁEPfﬂ?&FﬁmF@??%%%?H% of retractable

needl e 40 is shown Agsdehfa FIG. 9A(Cat or near thd ¥l Sfdlnger J0edehRSdi@dRection
syringe 10, js prQV|d8d preflllgg with fluid contents for d livery
Ther ef or e, {Eh uAERtes Y sidgrv-dRe e ROV PSR SEb &P cruedr el ap s
depression to d@me@aimmenefehwem ostteAEls 1 0T hid Jﬂ@ve@@jeﬁtaﬁﬁlaxlab@ 69 Y6 thadie
10. As seen in FIG -C, at or ;}r t he end cPlunger 2 %f ion
(direction 10 F?ﬁ&gf&i‘a‘{ﬁf@ﬁ“"@“%ef d0- gy 20 ‘iﬂ“t'i‘f&éF ‘E‘B"WB% Hg‘b the
seal 80 coupl egblfdnefoet @ tRgadcostd faesl ﬁc@&@ba&‘é?ﬂoafof nﬁaah@e aaadtelb‘adp&z
ector nenber retai

barrel 11. This t

menber 30. Pl uﬁvﬁe@g‘e e Cebe Gy B¢t h@“ﬁ?ffe@ {THROBIE FHECRRF | o
arrow so that nearssedideatundd 20ecei ves base 405 of retractable
needl e body 42 and edl e cess 86 ec i ves ula end

S fectively coupl eshigriact GHIESubRARIPE EOaG 30 THepRUmoRc It of e

delivered fluid as base 405 of retractable needle body 42 engages recessed seat 81.

Testing has shown that deadspace (amount of fluid left in retractable syringe 10 after

injection) averages less than 0.001g, which is more than acceptable for drug delivery.

20 Continued axial movement of plunger 20 in the direction of the solid arrow in

FIG. 9 causes plunger seal 80 to bear against and force needle seal 43 further towards

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



A feature of this design is that plunger seal 80 "squeezes out" the

| ast of the delivered fluid as base 405 of retractabl e needl e body 42
engages recessed seat 81. Testing has shown that deadspace (anobunt of
fluid left in retractable syringe 10 after injection) averages |ess
than 0.001g, which is nore than acceptable for drug delivery. 20
Conti nued axi al novenent of plunger 20 in the direction of the solid
arrow in FIG 9 causes plunger seal 80 t'd bear agai nst and force
needl e seal 43 further towards needle end 15 of barrel 11 so that

ej ector ring 633% %&gﬁ)ﬂﬁgsr@mrofﬁ;gnt ilﬁ&' f50 @Q%éa? agélif?et retdbh ril C

of retaining ne 0 out” from behin of hea
retractabl e ne&ifl @f dodary 142t plangehendiil4 éf:biil léﬁb’{’/\hﬁhbﬁ/n@dihp‘dn é‘PeréW\EY)I n

FIG 7. This 2R.cgl (?1?1%Q§6 rn%g Crf’lﬁpi A PeahesBiddoh Gkl BC Tk Ay RS-

particul ar advant age easabl e needl e retaini ng syst em 90 is
that ejector n@ﬁ*ﬁié?d‘@@l%élﬂlhﬁrﬁéldtbﬁfydélbf orns fingers 31A, 31B, 31C of

retaining ngmber 3G 04 ﬁﬁ% SLY3 %r@esp&ﬁi\/?f‘w ROvd Brdt8R Bf thmﬁeamlda%
after rel ease of retractable need In order fo

retractabl e nebatizentalgsofig %ﬂ’et’\’r%’étom éﬁﬁ?ﬂﬂé@ﬁeﬂ “%tbrli‘ﬁ&gﬁ %é’fembm 23 of
30deconpr ess, %‘t}hé&h obiSr ﬁ?cﬂnh td%El%q éﬁ%npilléﬂﬂ%ﬁmﬁ@%e@ gprgfg%rlg@gdoﬂﬁhefs{ om
pl unger outer Referring Cf i al novenment of plu

in the directi @ psh menswﬁgfdfz’? gﬂplmﬂt rOéaql ta ek getragh Bluages T o‘rﬂ*

control I'i ng meghean;np Enemeearsoagai RAt HeRbLASEIs I HibkhgdedtheRl 15 |aﬁ5 g3
at plunger end 14 of 'barrel 11 (which is not shown for clarit

Rel ease ri g 13Gompapiaddympandiela apordactilersignaldegi & 1cdg? Whﬁéﬁ'}d&a%i? thepr

may be co- noul degdywi 1fet}a&1<ah k@li oéc%r aﬂ@wla@aés&kbeaﬂm riRe)l eaﬁeamé ARGk 36 is
forces arm52 to nove | ateral ﬁ% in the direction-of the horizontal

solid arrow anePuplgl toplueges sgbiband siretricls ith pyngst f&‘éﬁl Hethp direcsian gfftne

pl unger outer 2y, T@Tfadlﬁm%%mnh Qhér%b&%ﬁﬁ@t@@ e'ipélbﬁ!:@ B0 aicd
deconpress and push agal nst | edge 2 I"'unger _rod to t eré{g%en

retract pl ungefonfaged 24ithig, el ol W&FiPi“‘rﬁ'@"tfPérPéé‘Fe% Q:&uﬁ}‘t@’a‘mt“ﬁg}‘

Thi s di Sengggeﬂﬁﬂécoﬂﬁﬁsﬁeﬁ&f Qﬁmgh@ fAe GREPARIREkidAYcatt bealdirbiled b@lrﬁj{ls@f
tactile signal g. click") whi ch indicates to the user .t hat

retraction wilfe aéee@fesme(%hsasd’éw Phlbymp prepurs) agpinst Wity of ghswtallieg| e
40 is coupl ed Lempdrypger seal 30 and so retracts vvlth pI unger rod 21
in the direction of the arrowin FIG 11in5|alI thegeb

bei ng conpl etely erffel6pedl B ©URAPNC BN PAPHE SO %1hia “Eﬁfﬂa@F negdle \ii | e
retraction of peedligs 4Rnbsr S@EHNREbIGA R0 plGidey BRI 21155 fﬁ)iglble junction 24
deconpression of spring 70, the rate of retraction c e controlled
by a user £l a¥l W%F‘%@W@d(f%tﬁtr%abwmﬁﬁf 1§ang WB%%P gyaste.

agai nst button 51 ahpeCaRhit@del éﬂkﬁls@fb@ﬁfneﬁ%f piungel %Nis ﬂlﬁtewﬁfﬂﬂcdﬂﬁollmg
retraction of plunger rod 21 and retractabl e need Controllln

menmber 50 can BEMBEGRNPTPFSANRY Grgetiesdoodl. & &cop%ﬁaﬁ w@*wwﬂwaﬁm

20and manual I yofrﬁmmﬁ)igﬁmgqu@ﬁt%@ma;m;tedgycssblnge 10 and di scarded as
"cl ean" waste. One advant age, of this enbodi rren&htﬁ pl ug}ger 20
PRy

is that when cont rdhotheyadenBes b‘SF@b‘PfWB%HfB%%FerP trplipe

21, it C0n§§| th'k%iﬁﬁeraé()r B tablieH bty TR blu eﬁ(ﬁ&i of (et %rhtﬂla if &y plunger 20
subsequent "clean" waste dj sfposal Anot chdvant a f this

embodi ment of Ptives el %‘é?ar%éew% H‘th |tp pERGDT s foreepimeeislg hagk

br oken away frQamHahengearndﬁ@shgagem&h@me(ﬁossﬂoutnyI e if any plunger 20
protruding externally frombarrel 11 vv|

nmpt t
pl unger 20 back i ntBFUBSRMeFYIIEe 4 dnavelt %é@@pﬁsﬁ %E’B’f‘&g e%eeﬂoz-zrr’g

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 barret 11



Retractabl e syringe 10 may further conprise first | ocking system 95A
and second | ocking system 95B to prevent re-use of retractable
syringe 10. 30An enbodi nent of | ocking system 95A is shown in FIG
12, where plunger outer 22 is locked into collar 13 to prevent

wi t hdrawal of plunger 20 frombarrel 11 12 to extract retracted
needl e 40 and thereby prevents re-use of .retractable syringe la In
this enbodi nent, and as al so evi dent in1@IG. 10, conplenentary
circunferential groove 137 of collar accommodates barrel lip 119.

Adhesi ve or gl Ebeep&tﬁct"i"&mc{eg?leédfé ﬁﬂOléHﬁh'e@By ﬂx@&n&&éw riaknblk sﬂringaﬂld In
collar 13. Plunger outer npri ses

respectively eﬁg&ag@b(}%mtngmﬁ‘ @WIE‘BQVIF‘Wté‘bﬂ(gglOigomlf_l ?%]%?{6 ol fgrf'é@}l\at

299B are orien ﬁ)gv@tl?ﬂaQPédPPéﬂ m&rﬁm{daie‘é@aﬂﬂgrpeﬁs tAaihedahorogiinels dpplied to
maxi m ze strength of | unger oute

system 95B i s &Helign 1 s bilﬂelalﬁc?“iﬁ"“aﬁzé? n?ﬁl“ﬁa "[“%)ei %@Pmlﬂse = 1e
14, plunger 520 ,0fs 5 30HB L rSYEckiPgE eddded DekidPRIN 385 upbcmages tw@king1,

control ling nenber 50 and pl unger uter llin

further conpri ge®s ?%%"es?%afﬁh‘é{e‘“ie |“F|38P"P§'mé‘?%gy 3%@ dF%‘ eacF a%éeggo of
pl unger outer %?amle’lz@éi&ﬁgthbpiﬂun?g%r@%ﬂzgontrol l'ing rrenber 50 are

rel easably connected by of frangi bl ej# ion. ZFﬁ P{fangrgbl Y,
recess 57 and erX|{5P§mP%m2‘§°§]P&[“ TEERT P it HoER M YGR 1hEdenber 50
and plunger outer 2@effR3PGCRIGY L Yand IHG. Deppzeﬁ@lcm «ff reprhatiabire syriz@e t16

expel the fluid contents of retractable s 10 is e t S
her ei nbef orl® dé&8®Pisse @IUNEE eshph é%‘g‘ioﬁﬁlgé‘fe 7F8ur§fm ?ﬁer% F&{t*}oﬁm@
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to prevent eng ing in frangible junction 24) allo 5
to pass over r@lyngetquifg2dithesnPe %]ga”i‘?é‘ﬂ‘btéqn i %ﬁﬂrﬁ r%?asa% co%?&teﬁ
ulntl i ede b|2<1% b§/a@a32h5t Q’{)anﬁ?l@rjgﬂio@lmei’re?e?a&ﬂ zeagag@samdiemiezvabozﬁ are
pl unger ro o_thereby form se own in

FI GS 13 and 14.masdkg iy PIeR] Wé@?‘g?rgﬂ]af‘@glg?gregﬁ%& 56 atz‘fe pl unger rod
21 and contqsol | i ng mﬁﬁﬁoniﬁpmegwlzedo t:dper it uid aomadts nﬁ;»a@actx@teksynngmdﬁds
the i nside of plunger out

p 2.1n ection of
shown in FIG Iﬂessqfﬁialsly At g"(f@?\ cforg ﬁ%“&éeg‘r ]g%ctoglgwﬁsemend “ﬁ%?é E'lguo%;tf?}%om
bei n]gl r te eXposea@l%i%S‘éde adl the matgﬁpwmelaaglag fach atf ﬁebmieetaarfél G.ertameventof
manuf acturing and desj gn adyant ages Vi re
10 and al so varPatgtny tHH fm&Ct Oﬂi‘n%ﬁrf%f“gf g‘a‘“\%% t" Egaﬁﬁéﬁ%r gvésg%st%‘o
gf the present dop¥&inid ABmbAISONRY bluyigdr GodBis sl ﬂmhlsftdntimii gngancuter 2219

esi gn. arre r

at plunger %hd ei‘ﬁageﬁg‘ftgh%y%‘t}g ngfh 1%%]’1}509}%%’3 Or&ﬁe ﬁ%%%a%%ﬂ sk

finger grips 13941G439Bniine OSdBQfdaIbedng hetrem im amacked so tflati plinger roci 21 and

?f’l herwi se adhe rc%gucglﬂng lmaé?n er coupie%i thereto cralei\r\llolt Onlilc%leybagl? %\bé@(?sdthg ARaiREGHN

plunger outer 22 in the direction of the solid artows shown in FIG. 14. This prevenis
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, barrel 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



13 FIGS 10 and 12). An advantage is the underside of collar 13 wl|
be a snooth continuous surface (110 clips protrudi ng bel ow the gl ass
finger grip) which is inportant in the fluid filling |ine where the
syringes are guided and | ocated through processing by the underside
of finger grips 139A, 139B. S5Alternative enbodi nents of retaining
menber 30 are shown in FIGS. 15 and 16, glthough these require nore
conplicated tooling (sliders) the desigﬂ do provide a saving in
overall length. FIG 15, shows needle retaining nmenber 330 which is
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o
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snap ring 58””85& Qv[liclz%%idgrll‘etpalct%&%enreedrlg god7)!2&42 in place and retaining member 630
which serves fo hold the retractable needle body 642 from moving forward, On
refraction, ejector member 660 is pushed off detent 6409 around retractable needie
body 642 allowing it to be free to be retracted (rather than opening fingers 31A, 31B,
31C on retaining member 30 as previously deseribed) to allow retraction 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, shatt 753 mmay 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



In light of the aforenmentioned description of preferred enbodi nents
of retractable syringe 10, a preferred node of assenbly of a
prefilled retractable syringe 5 10 is as follows. Retaining nenber
30 and collar 13 are both glued to barrel 11 which is then
siliconised. Retractable needle 40, ejector nmenber 60 and needl e seal
43 of rel easabl e needl e retaining assenmbly 90 are fitted into needle
end 15 of barrel 11. These three conponéﬁts are held together as an
assenbly by head 405 of retractabl e needl e 40 being retained by

needl e seal 43.ahdliRL Shder TRNEREpRE ol Rces® NERGh&Voh) Gl SURLET &NhhRking
recess 420 on retractabl e 1rl]ieedl e hody 42 via annular detent 63.

Retract abl e ne&dMEet®ddy onpluaEEdidips into fingers 31A-C of retai ning

member 30. Prot ect iMelighoVedr thd 2fdrSuddiened f ddsérplon @f aseedd ddbalimaeedte
end 15. Barrel 11 i lled with fluid ntents ger, seal

then fij nd plu
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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 info



For ease of assenbly, plunger 20 as herei nbefore described conprises
pl unger rod 21 and controlling nmenber 50 as a single part, with
controlling nenber 50 being snapped off at frangi ble junction 24
after retraction. This reduces the nunber of 15 conponents and

el i m nates connection detail between these two conponents. In
light of the foregoing it will be appreq%ated t hat the present
invention provides a relatively sinple, Tobust and i nexpensive
syringe that is automatically disabled with little or no assistance
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i ncorporated by eterence inits entirety.
Furthermore, by controlling or regulating the rate of needle retraction, the

likelihood of blood splattering is reduced thereby improving the “user-friendliness”

and commercial appeal of the retractable syringe.
The retractable syringe components are all designed fo 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 fiee to retract, but not before the last of the fluid contents

have been delivered and the retractable needle securely engaged.



17 CLAIM5S |.A plunger for a retractable syringe that conprises a
retractabl e needle, said pl unger conprising a plunger rod, a

pl unger outer, a controlling nmenber and a bi asi ng nenber, wherein the
pl unger rod, plunger outer and the controlling nenber 5co-operate to
rel easably maintain said biasing menber in an initially energized
state. 2. The plunger of Caim1l, wheregin the plunger rod conprises
a unitary seal capable of engaging said fetractable needle. 3. The
plunger of Claiml or Claim2, wherein, said controlling nmenber

conpri ses one or rrmrs@ravaiuislm degoabdd] masifichad a;idrﬁsieirﬂnﬂ}l of tengageableadydnge
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menber rel easab efigages a rimon a cap nenber on said plunger
outer. 8. The pI uﬂ*gmmglwfut dreysppeificatidn, n@e clmibay bagtr aangmlri@otht: heterred

di sengagenent of said er outer 0 r
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pl unger rod andwmhelcontrolllng menber are rel easably connect ed.

The disclosure of each patent and scientific document, computer program and

algorithm referred to in this specification is incorporated by reference in its entirety.




1!.The plunger of C aim 10, wherein the plunger rod and the
controlling nmenber are frangi bly connected. 12. The plunger of any
preceding claim further conprising a | ockiyng system 30conpri sing

el enents of the plunger outer and the plunger rod. 13. A retractable
syringe conprising a barrel, a retractable needl e and a pl unger
according to any one of Cains 1-12, whihlMSunger is engageable with
said retractable neeqle to faciljtate retraction thereof a r .
dol 1 very of flurd ool 57 sl Rl Bl Bmbiel SordlabBincedy wi
syringe of C ai plubger suagriRing 4 Panparitod) a phtnger 6wkl ar cdnauhing dndrober haxd a
barrel, conprises a release.ring 5. The retractabl e syringe of
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conprising el enents of the plunger outer and the barrel, or of a
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needl e at a needheoanste abtcBa| clibadys of reuidbds] said retractabl e needl e
is engaged by the plunger to facilitate retraction of 15said X
retractabl e meedl e  THEpIungeE Oféiﬁuac%m'@"sml geesrelersabhn epgages afteible
conprising a nee@ld st@PungelfwerThe retractable syringe of any one of
Claim17 or1g]ain118 wherei n the

6. The plunger of Claim 3, wherein said one or more mating portions comprise
ofie or more arm members,
7. The plunger of Claim 6, wherein an arm member releasably engages a rim on
a cap member on said plunger outer.
8. The plunger of any preceding claim, arranged so that disengagement of said
20  plunger outer from said controiling member facilitates release of said biasing
member and retraction of said retractable needle when engaged by said plunger
member,
9. The plunger of any one of any preceding claim, wherein the biasing member
is a spring.
25 10. The plunger of any one of Claims 1-9, wherein the plunger rod and the
controfling member are releasably connected.
1t.  The plunger of Claim 10, wherein the plunger rod and the controlling
member are frangibly connected.
12. The plunger of any preceding claim, further comprising a locking system
30  comprising elements of the plunger outer and the plunger rod.
13, A retractable syringe comprising a barrel, a retractable needle and a plunger
according to any one of Claims 1-12, which plunger is engageable with said
retractable needle to facilitate retraction thereof after delivery of fluid contents of

said syringe.



barrel is formed of glass. 20. The retractable syringe of any one of
Clainms 17-19, wherein the rel easabl e 20needl e retai ning system

conpri ses an ejector nenber which facilitafges rel ease of the
retractabl e needle fromthe retaining nmenber. 21. The retractable
syringe of Claim 20, wherein the ejector nenber is capable of
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syringe of any one o
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%h is a prefilled syrlnge

15.  The retractable syringe of Cfalm 14, wherein the release ring is operable to
disengage an arm member of said controlling member from said plunger outer to
thereby release of said biasing member and facilitate retraction of said retractable
needle when engaged by said plunger member.

16.  The retractable syringe of Claim 13, comprising a locking system comprising
elements of the plunger outer and the barrel, or of a collar mounted to the barrel.

17.  The retractable syringe of any one of Claims 13-16, further comprising a
releasable needle retaining system mounted to the barrel, the releasable needle
retaining system comprising 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 engaged by the plunger to facilitate retraction of
said retractable needle.

18.  The retractable syringe of Claim 17, further comprising a needle seal.

19.  The retractable syringe of any one of Claim 17 or Claim 18, wherein the
barrel is formed of glass.

20.  The retractable syringe of any one of Claims 17-19, wherein the releasable
needle retaining system comprises an ejector member which facilitates release of the
retractable needle from the retaining member.

21. The retractable syringe of Claim 20, 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.

22.  The retractable syringe of any one of Claims 13-21 which is a prefilled

syringe.



