VACCI NATI ON SYRI NGE FI ELD THI'S I NVENTION rel ates to syringes. Mre
particularly, this invention relates to a retractable syringe that includes
a repl aceabl2ei1/oseissact abl e needl e. BACKGROUND The ppraatimegoofos shar i ng
syringes w thout adequate sterilization between successive users is a major
contributor to the transfer of Human | mMmunodeficiency 10 Virus (H V) and
Hepatitis with subsequent severe repercussions for the sufferer and at a

hi gh cost to society for supporting and providing nmedical attention to
sufferers. Further problens arise for health professionals admnistering
medi ci nes and vaccines to infected individuals, where accidental needle
stick injury by a used syringe can lead to infection. 15In response to this
probl em syringes have been devel ¥AEGINATIEIN 8YRINGE pr ovi de a needl e
sheat hi ng nechani smor a needl e retractuﬁELﬁgchanisn1to prevent re-use
and/ or needle stick injury. However, ny such retractable syringes
have fixed needTHES NVENTIOINrebps to siringadMoet pasicuaby ahis @pdhtivnasaesiold es t hat

are not anmenabl e tq replaci needl es 20 ich have been bent or burred or
for allow ng‘g1 a 'ﬁé%&aql% yé‘é’fgee@gt 13@“‘235[3(%9%‘1%3%\,»?6@ reiaga ]8“%*1% e. , SUMMARY

The invention is therefore, at least in part, broadly)directed to a

repl aceabl e 25 needl e assenbly for a_r C e syringe, whereby a
retractabl e needl e can be repl aced b?ﬁgig§g§§g¢&hout affecting the
retraction mechani srithe practice THE shafivg iytiRges | Witldlub QdejuaRditvrilghfiGc bekhet® a
barrel suitable for.nDunLLn% t he rep| aceabl e needl e assenbly. The

i nvention al so BEESHYS U5l iddRyosoniribyton e the tepsieraf Bypmandmmaumpedsficienspr i si ng
respective 0 envirisS(HIV) biEHEmIi6SGitA BhRediRAINe Ferd SepBItdsiond Rt suffefdl R Er

capabl e of engaqi g'and.retractgng a retractabl e needle.
: at a high cost to society for Supporting and providing medical attention to sufferers..

Further problems arise for health professionals administering medicines and vaccines
to infected ,in"d.iv'id'uals, where accideﬁtal needle stick injury by'a used syringe can
lead to infection, - - | | . | '
15 . ‘In rcspdnse to this problem, syringes have been developed which either
provide a needle sheathing mechanism or a needle retraction mechanism to prevent
re-i_xée and/or needle stick injury. | |
Howév_ei‘, mainy such retractable syﬁngés have ﬁ_xéd needles or highly
- specialized retractab1§ needle assemblies that are not amgriéble,to replaéing needles -
20 - which have been bent or burred or for allowing a user to seiéct an ap_propriafe needle

‘size.

| - SUMMARY | |
. The invention is therefore, at least in part, broadl)/ éi:ireéted to a replaceable
25 needle assembly for a retractéble syringe, whereby a retractable needle can be
replaced by a user without affecting the retraction mechanism. _
The invéntioh‘ is also broadly directed to a barrel s_uitéble for mbunting the

replaceable needle assembly.



In a first aspect; the invention provides a replaceabl e needl e assenbly for
a retractable syringe conprising a plunger and a barrel having a nounting
menber, swddor@phmseabl e needl e assenbly conprising: a rermacimbesoseedl e
that is engageabl e by said plunger; a needle nmount that is renovably

nmount abl e to the nmounting nenber of the barrel; and a needl e retainer.

I n one enbodinent the needl e nmount conprises a male nenber which is 10

recei vabl e by a fermal e nenber of said noupting nenber. Preferably,

t he needl e mount conprises . a screwthread which in use is received by a
conpl ement’ary screw t hread of said nmounting nmenber. - In a preferred
enbodi ment, the needhe ipentgmalso capgsily S@ylgs pAnuraiitpyed tetragtiongmechanisat

engage sai d I et {-.éll?é F‘es&%ﬁ_\ly élexﬁ&rt?&ﬁ%ﬁ?%abl&@lg‘ﬁ%&ﬂ E'sfsenlnﬁl%t | aAdbt Q?B@Fe sai d

retractabl e 15nee I n a second aspect e 1 nve on p es a
barrel for a rewaé?@t@bhygmganmga'actlngsactchctahkmeitdlq;orrpr| Si ng a nmounting

menber to which IS §eaRBlTRUThARLiG BrovidePh AERRISe RBSRIRABRPIRLY .

I n one enbodi nent, ing ne conpri s

recei ves a fal eetmgtabbrsyoﬂgeaconwdlhg amdumger afd sd:anlelrhavmgcat mblm;ngrreemhl&ceabl e
needl e assenbl I nt| rlses :
screw-t hread \/\/r?de mpll]ceﬁbslgﬁer%élggg é\%gélyaé B n g P dlectl?lhr ea'l?a%?a needl e

nount of said rbepdaabphxbgae, mereeﬂle mmemm ¥is rélﬁﬂablfyemarlnltab,le td¢hebmouingf ur t her
conprises a needle;)e Coup he nDuntlng nmenber. Preferably, the.

barrel conprises %“ﬁ ‘?P TR "She enbodi nent, the barrel further

conprises a coI | ar. ln Eheeér&b(ﬂhhew tlﬁdlﬂeedtel théuint ccoﬁipﬁseseSm‘alhenerﬁlleeaﬁhdrglsrrenber

30ln a thlrg ect %he i nyention |de§ np ynger fora retractable
cewable yafemaemembero Said moun ing member” : :

syringe .
Preferably, “the needle mount comprises .a screw-thread which in use is

‘ received by a complementary screw'-thread of said mounting member.
Ina preferred embodiment, the needle retainer compnses a plurallty of fingers
that engage sard retractable needle to prevent inadvertent retractron of said retractable
,1-5 needle. -
Ina second aspect, the rnventlon provides a barrel for a retractable syrmge, ,
said barrel comprising a mounting member to which is removably mountable a
replaceable needle assembly.

In one embodiment, sard mountmg member compnses a female member that

20  receives a male member of a needle mount of sard retractable, replaceable needle -
3 assembly ' ' ‘ , '

Preferably, the mountmg member comprises a screw-thread whrch in use R
receives a complementary screw thread of a needle mount of said replaceable needle
assembly ) | | , | .

25 - Preferably, the barrel further comprlses a needle seal coupled to the mountmg
member '
| Preferably, the barrel comprises a releaslng member.
In one embodiment, the barrel further-comprises a collar. o |
. Preferably, the collar comprises the releasmg member.
30 ‘ | In a third aspect, the invention provrdes a' plunger for a retractable syrmge

comprising a retractable needle, said plunger comprising: a blasmg means, a plunger |



conprising a retractable needle, said plunger conprising: a biasing neans;
a plunger nenber releasably connected to a control rod; a plunger housing;
and a pl wwgenigsadzsnounted to the plunger nenber; wher eipoTiAROPIWDST
menber, control rod and plunger housing co-operate to maintain said biasing
means in an initially energized state prior to retraction. Sui t abl y,
t he plunger conprises a needl e-engagi ng portion that is capable of engaging
the retractable needle to facilitate retraction of the retractabl e needl e.

I n one enbodi nent, the plinger seal conprises an inner nenber and an outer
menber. Pref erably, t he plunger seal conprises a stop. to prevent or

mi ni m ze f or warmembesyal¢asgily eonaestethiora aentigl apd; racnlenges/kousing; and aglunger sealrber .
Sui t ably, accor e,rg?.rg HERRE" t he
needl e- engagi ngﬂ%dgl%tdlj-%nﬂlg ﬁllillg%r I.e"i‘lzfl}lﬁ blm%;lger |§ a‘?‘?gﬁédgflﬁsﬁo t hat
at the end a depwngsshouingfcospemtegp mgéam said disisingameahs in ah indsiatle anesgindd sai d
retractabl e syrsrtég‘g iordflethaGRRAt rol rod disengages from said plunger housi ng
to facilitate a re ease of energy from said biasing means to thereby
retract sai & cont r olSuitahdy, dhedplosged cgrhprisgea nesdidbengaging hordiod thahsedpableofupl ed

t her et o. ' | i menber of
said seal. An ad agn'fnggpw?m%[ﬁé geegs%gtfs'h'ta% '%Prg& oﬁg{ fh% re?;%ﬁtgtéle Zﬁeout er..menber
of t he seal renai nsIrstemmdngendthM@gemeaImMpuses ah lirenet peinbe- ahd)amedter _
"required to retr acl r d cou ne dle is rel atively
redused.  208ui Rt Bt She TR sl SRR SaBF 38 dipicl, L LMLV, 2
energy in a. relfear&ablm/ef of the lmnem::hemlseraelatp'bltmgxp oateaﬂkmberoSurtabBI hdckeling

Preferably, ai d bi asi ns is a f.ourt h.aspect, the
et con” 105l G dR B vs” uBmpR oo s perdSrRabBRBBaR T o the.
second aspect prefi Prefetablyt daid plungdr isoaﬁaﬁgddSSOathd dt hiee @ldWTgiepre@iont dfesaid> t hi rd
aspect in conbinatiaon; plurality ssenbl ies,according to

d
the first aspecpgunger 1 daPY‘ﬂag 4 onisBYi ?Fgﬁac‘d orft"lcltf’e’ & &Yringex S Fontel i kit

the plurality Qﬁseﬁ@@éd &oﬁ:ssaamplunge Hoaﬁﬁgard ifacktitate QORIRAIeSES aleﬁgy5frbrﬁ®andneedl e,

1.0 in h n nd in nee
a 0 ¢ eeqna%m% means to 5llerebg retract sauf control rod and sald plunger member with a

15 - needle coupled thereto. |
. Preferably_,’ said needle is cou_pled to said inner member of vsaid lseal. An
advantage of this embodiment is that because the outer member of the seal remains |
. sta‘tionary‘ during retraetion, the “glide force” 'rerluired to retract the inner .m_ember -
and coupled needle ie relatively reduced. » - _ '4
.20 | Suitably, said biasing member is any device which can store energy in a
releasable form, s_Uch as a spring, elastic or the like. '
Preferably, said biasing means is a spring.’
In a fourth aspect, the invention 'provides a retractable syrin'gevkit.comprisring
'tl_le barrel of the second aspect preﬁllecl with fluid contenits and the plunger of the
25  third aspect in combination; and a plurelity of needle assemblies accerdi_ng to the first
aspect.. . o | .
' In one ‘embodiment of the retractable syringe kit, the plurality of needle
assemblies respectively corh'prise a 0.5 inch needle, a 1.0 inch needle and a 1.5 inch

needle.



4 In a fifth aspect, the invention provides a retractable syringe
conprising: the replaceable needl e assembly of the first 'aspect rempvably
nmount ed twothai/isasssel of the second aspect; and/or the pcumgesiowbiobe third
aspect. In one enbodinent, the retractable syringe further conprises a |ock
formed 5 between said plunger housing and said collar of said barrel which
prevents or hinders renoval of the plunger housing fromthe retractable
syringe after retraction of the retractabhe needle. Preferably, the
retractable syringe is a prefilled retractable syringe. In a sixth aspect,
the invention provides a nmethod of operating a retractable 10 syringe
including the step ddafihmepb, Weﬁnmtibmgroaideeplmemlhe gyringedbmpAsingnid y to. a

Pret orabl y.. ¢ nevRERDS PRl Y RE b, i P BrsyiG e Biedhars! Mount i ng
menber of the. b seedndmspeot; andjoxrtberpluagekyfﬁmumﬂaqgcﬁ he repl aceabl e -needl e

o " SCr eve ( hr eaded y BTG dut RRSHBF oriet (LT eqaEn Bk oEe
assenbly to5a ﬂﬁwebnsujdplnﬁtbehoafngtdﬂ&sh&wlﬁl of said barrel Whigh §@V&ﬂ§$ﬂﬂ§d@&ct t he

tion provides d ‘of  nmaki re-filled syringe including the
Is'? \égg l)f cgupl i'H° é‘?Bfrﬁﬁg‘g'r‘“g%bo"é‘@gﬂlm iﬂ% rgtraciblengyainge, plter) retracione€ thsi n t he

syringe barrel resimblesesdld.| uid contents, ., a plug nenber nounted thereto or

a repl aceabl e needl| nmbl y he flrst aspect nounted -t hereto. :
Thr oughout ‘this s pegle?‘l'%&’lﬂlﬁle“%lﬂtb&%’ ripger{pp Rﬁegﬁe‘l REdtableayring& onpr i se”,

“conprises” and " com4 kisth'@pectthe WV Hioh Prévidds %%&h&@&%m‘lngg r&l‘a‘élaﬂﬁ' vel y
so that a 10 syringe including the step of removably mounting a replaceable needle assembly toa
' barrel of a retractable syringe prefilled with ﬂuld contents.
Preferably, the method includes the step of removing a plug from a mountmg
me_mber of the barrel prior to removably mounting the replaceable needlefassembly
~ to the barrel. ‘ , | , ‘ ' |
15 In one embodiment, the method includes the step of screw-threacledly
| mountmg a needle mount of the replaceable needle assembly toa mountmg member
of the barrel.
Ina seventh aspect, the invention provides a method of makmg a pre-filled
syringe mcludmg the steps of .coupling a plunger and a seal in a syringe barrel,
20  wherein the synnge barrel comprlses fluid contents,.a plug member mounted thereto .
ora replaceable needle assembly of the first aspect mounted thereto. _
Throughout ‘this specification, unless otherwise indicated, “comprise”,
“comprises” and “comprising” are used inclusively rather than exelusively, so that a
stated mteger or group of mtegers may include one or more. other non-stated mtegers~
25  orgroups of i integers.
BRIEF DESCRIPTION OF THE DRAWINGS

Non-limiting embodiments of the invention are described herem w1th

reference to the following drawmgs wherein: .
F IG. 1 is a sectional view of an embodiment of a retractable syringe;

30 - FIG. 2 is a sectional view of an embodiment of a plunger;



stated integer or group of integers may include one or nore other
non-stated integers 25 or groups of integers. BRI EF DESCRI PTION OF THE
DRAW NGS woNon-/ds73s5t i ng enbodi ments of the invention arectedeoiomedsoser ei n

with reference to the foll ow ng draw ngs wherein: FIG | is a
sectional view of an enbodinent of a retractable syringe; 30 - FIG 2 is a
sectional view of an enbodi nent of a plunger; 5 FIG 3 is a

sectional view of an enbodi nent of a repl &eabl € needl e ass_e'rrbl,y;

FIG 4A is a sectional view of an enbodiment of a barrel .pri ?r to renoval
of a plug and FIG 4B is a sectional view showi ng nmounting of a repl aceable
needl e assenbly, to HOpat ieP $76iAReh NisWnefisarembodiment mf@ replacgable qwedls onal
view of a plungggeniilgagi ng a needl e assenbly prior to needle retraction;

FIG 6 is a sectional _view showing spring-driven retraction of a pl unger,

pl unger rod and ret rid6: Abiisa ssetiamplevievapipnegrbodiment ofa barrelasior torremoval efa
showi ng an enbogli,fBR§ FeG. a8 1i€h'BGAR! e XhOWHE @Adunfife LG/ BfEdMle Rhedfe
retractabl e 'n»eeltgjil gerf%HDETAI LED DESCRI PTI N Re?grn?‘-lg ng %0 I%Ir%&l f, an _ B
enbodi ment o3 s§ssemiy topbasishipeynsiag membeel 11 and 15 plunger 20 which is
slidably, axially abl:e, W &:h 1o g MW v er
menber 50 and pI.ungfaﬁ{@hgdésa?ﬁ%h%v.g‘rp(ff?c%a e(ragllr‘%g@gg %ggg%kﬁgggl@g%pn ses
retract abl e neetfledle3gractier; conpri ses cannul a 31 and needl e body 32 ‘

conpri sing pl unger - kN 1133 b g elV]e] Ac] % i scr ew t hr eaded
portion 370 and neegilig'%rggt gis%\%{r%ﬂae%ggﬁg' gs?g 'Brﬁrfge g °5‘%;95r°01ae8¥‘v‘|’~‘6"r¥"52 of
pl unger - plunger rod and retractable needle; and: _

10 FIG. 7 is a sectional view showing an embodiment of a retractable syringe

after retraction of a retractable needle. -

DETAILED DESCRIPTION
Refei‘ring to FIG. 1, an embodiment of syringe 10 comprises barrel 11 and
15 - plunger 20 which is slidably, axfally moveable within barrél 11, plunger 20 having
plunge_r member 50 and plunger housing 21. Replaceable needle assembly 30
comprises retractable needle 39 that comprises cannula 31 and needle body 32.
~ comprising’ plunger-engaging fdot 33, needle mount. 36 having screw thfeaded
portion 370 and needle,reiainer 35: Seal 80 is mounted to projection 52 of blunger
20 member 50. Barrel  11 comprises plunger 'end 12 at which is located. collar 13
~ comprising release ring 14 having rim 141. Barrel 11 also comprises needle end 15
having mounting member 16 onto which can be Atﬁdunted _ re‘placéab‘lé needle
assembly. 30. Mountihg'memb'er 16 comprises screw thread 17 and is typically glued
- or otherwiéé ﬁrfnly affixed inside needle end 15 of barrel 11. Needle seal 40 is also
' 25  mounted inside needle end 15 of barrel 11 behind mounting member 16 (i.e proximal
| to the user). Sealing base 41 of needle sea/l 40 seals against inside wall 18 of barrel
while body 42 is coupled to mounting member 16. ' - " _
Referring n6w to FIG. 2, plunger 20 comprises plunger housing 21 with skirt
22 having flange 23 coniprising inner circumferential ledge 24. Skirt 22. also
.30 comprisés step 27 at an end of skirt 22 proximal to a user. Plunger housing 21 further

- comprises arm 28 having shoulder 29. Control rod 60 is'.releasably;connected to '



20 nmenber 50. Barrel 11 conprises plunger end 12 at which is |ocated collar
13 conprising release ring 14 having rim141. Barrel 11 al so conprises
needl e enslokb11/d32385ng nounti ng nenber 16 onto whi ch canpb&/AmUMIBOSS

repl aceabl e needl e assenbly 30. Munting nenber 16 conprises screw thread
17 and is typically glued or otherwse firmy affixed inside needle end 15
of barrel 11. Needle seal 40 is also 25 nounted inside needle end 15 of
barrel 11 behind nounting nmenber 16 (L e groximal to the user). Sealing
base 41 of needle seal 40 seals against inside wall 18 of barrel while body
42 is coupled to nounting nenber 16. Referring nowto FIG 2, plunger 20
conprises pl ung@#“&?bﬂ@l“ﬁ@f @wa%wa@anmblezmﬁmnrﬁj €9I§Wg§@d2f3ﬂh%ﬁmpf§ieﬁg

i nner i cuntf o1 giahieal bunSHBS vhtth isetdpicd AlsCand HigdkePBPULRE oAb Adtoifl an
end of skirt 22 proximal to a user ger housin urtﬁ conpri ses
arm 28 having s m&@remdn@@hﬁhechmmnms iSsSPﬂ@ &g?&ﬁiryreﬂa@memw b 6

pl unger nmenber Q P urd her
conpri ses shaftéﬂco{?ﬁ/r utton %rggr%%gﬂ ?ggodg H%m"é use% V&h{d&?%“glgge%

whi ch conpr % esreleasably @®aging innaf swemfmdnt@rhdge t24e Iilmasctalgs springs70 s &pr i ng
70. Before retr e.23 of

pI unger housi ngﬁg%llg@oreggésgcgﬁgtggéﬁl%%g %%easa gﬁgr s%gulﬁé}%%?%luné@r%usmg

ci rcunf erent i al andengyelar2ase Shio§ phupgeri msanprSDn@ tﬁB donteat;) “mmaﬂly abmpreswedhr essed
state, conpress 8 0 2 Ln nnul ar
base 51 of pl unrggejarnp%%eggnéga % go"gpg%s‘ﬁ dsgé 'Brgnzeﬁ?eétf’{mbei%rﬁpq“ﬁ gége means
that spring 70 m&raqtableasyuogmressed (i.e enerqgi zed) state before use'of t he

retractabl yringe. un r, 50 further conp r.q] ection 52,
which in tﬁllqss errbodlprlns%fﬂJ i seqtgbcr ew ttﬁngédg?f“pr\'ﬁ/ﬁ? chosegt 06'0?81 e‘@"a{) Bi H}ﬁger
seal 80. Pl ungemmt®dmhen8i sctewphrem whickis sopibdto Pliingen eeab 80.eRurpentear 882 t hat

are rel easably &au led. St op or.nme et: n shou ner
menber 81 and 1% é’gs‘???m%ef irr%’?f{)‘é‘ftergﬁer? ﬁ?gﬁ‘%ﬁ? %Pab\yé?&ﬁfd fant ed
forward travel 8#fis lfomnedl bmahahoaaerraﬁloﬁnnemémbe‘rm@ud g BNBRIuted Zefribee

t owar ds needl e of barre tic IarIy when pl r 20 is
initially i nser@ntﬁ g2, 8% P'BY*’“&B"&%P%‘E{" é’?\é"t{t"f S/"'ﬁ?‘gffv@ tiyg to
movenent of15 nrrmterrimﬁ’fbef 8:801 ert@shﬁﬂs n2dle@nd U$ Of baiRN PP pitHcdla1yewith ﬁhh@exuser
during retracti ¥v| e@ Cl‘lﬁﬁd |nr§gore detail herelnafter | nner
menber 81 furt ﬁ‘ﬂ '§‘§e§t ar P FAcFIRgVplration axial meyemeatef i ng
and engagi ng fdﬁiier?r&nﬁfer &B&.ﬁﬂtﬁe W&Merztﬁetﬁ&raldovmrﬂd’lﬁgrusémﬂﬂﬁg RéraétRmess 84
that 'is screWthread d[c%b{; unted to, proj tlon 52 of Iun(rgj member 50.

Qiter menber goVillehg des 8 tmqre, dptail F’!a o3 lpnenymember §1,fusther, eamprisesyi d

| eaki ng from f ldehiplenieaasy thitinglportioh &'féﬁe&?&xﬁé’aﬂdr@\tgaglﬁ%'%& ﬁmﬁédlggoﬁnd
outer %82 pr hﬁeaflwdtlght seal at intern interface

Art hough n RpSTOmEREdPsPsafthiiptis serewshraadadiy menypted t%brmeethsieizadded

to inner WETTberofﬁ)lun%éaﬂémQ&tﬁr Oﬁ&m?ﬁe‘rnb%?& QéalsVidathst/ B8 wallO1 8 @fcl.')alnlef t%t e the
fluid-tight seal. shown in FIG 8}' aceabl e needl e assenbl

conprises ret r SR @“‘ﬁé‘éﬁ!"é fromn ﬂ'ﬁﬁ'ﬁf’aﬁgll dt isahseuncied3hat ln@éme@lbbbélya@ t hat
conprises pl unq;%iereﬁw&t 39 prVade 2kt ROM o GitmaliferfdPes. n&nﬂ%h& w6t ai ner

35 and needl e npunt 36 having
shown, complementary annular ribs and grooves could be added to inner member 81
\

25 and»outer member 82, or vice versa, to facnh_tate the fluid-tight seal.
~ As shown in FIG. 3, replacéable needle éssemb,ly 30 comprises retractable

_pe_edlg 39 comprising cannula 31, needle body 32 that comprises plunger-engaging
foot 33 and'shoulders 34,A’ 34B, needle retainer 35 and néedle mount 36 having
screw threaded “male” portion 370. Needle retainer 35 also compﬁses fingers 37A, B

30 that respectively bear against shoulders 34A, 34B of needle body 32 which retam

retractable needle 39 in needle assembly 30 and prevent inadvertent retraction of . -



screw threaded "mal e" portion 370. Needle retainer 35 al so conprises
fingers 37A, B 30 that respectively bear agai nst shoul ders 34A, 34B of
needl e boldQ 28R/0aA336h retain retractable needl e 39 in ne@drA@swéGioy 30 and
prevent inadvertent retraction of 7 retractable needle 39. This retaining
function.can withstand up to a 6N force, but nevertheless allow .
spring-driven retraction of retractable needle 39, as will be described.in
nore detail hereinafter. An advantage of this arrangenent is that no other
structure (e.g. an ejector nenber) is required to release retractable
needle 39 5 fromfingers 7A 37B. Conpl enentary angl ed faces 38A, B, C
and. D al so assfeé‘la"tﬁaé\?@?ﬂ AY T*H%b"\l%l“l‘érﬁllncﬁ?'bé%ﬁ wihsigndrupt toze 6N Hbwse,wed e,

if for exanple fsRitRsERallow §p Hgfeﬁf%@ ranu, BPrr&?acéﬁlff ﬁe%menﬁfddsewﬁﬁ gemoly

30.. Referring now to 4B, syringe I'st
provi ded prefil feeribgdin ‘F‘Prﬁl‘lﬁtaddm%'l?@ @U@dYang(’aOﬂ/tlm:amgeraém h@tl"@hnw t hout

I tation ther p r 0
compr 1 51 1g sgr ei'v“."t@‘hsr“?gﬁ“éﬁ( 40 Yepneledtead Bdlc iy BLHDTC,

screw t hr ead® 171rem fingarst 37y 3dBnBemplewentary rogldd dacendsA5BoE alner also hssist o :
thereby seal ba{;r‘é@énﬂl’lé maal/élﬁntggedtmntol?%lgbﬁﬁl%rn%é@? i 3or A4 Clats§ e{%ch lhe arrow

and renoved b he useér so that replace e ne e assBfb
mount ed by way dfee@ieplel\'/v@fWé&@OwePﬁemeﬂblEMDunt 36 engagi ng corrpl errent ary

15 screw thread 17 i ARy need| e

may be provi ded V\nthﬁfémHgm{)/\ggl e cogéra%‘?ﬁ%&%’gﬂgmﬁfbwcaﬁéﬁml ?jﬁﬁ% al so
a ‘screw- t hr eadeWitle dluid cqnicts, shahvas) a mmeabltlmugh) v\sthbaw:mlﬂatﬁﬁdh&&oOfAs needl e
nount 36. e r VR nd t he need| unted to
barrel 11, e hAGRCICAE A, BiG§ SO BRI A Sbrfing S TrBRT poron RL e
repl aceabl e necbiee ﬁatséembIcymslemalthg\mew-tﬂﬁadj$erofmume1gl méifiber 1BR A& hat
becones bent or_hur. r ct an appropriate size
or gauge need| er@qs oggfmé\jlejlrlw%rem éall?glréeﬁﬁ n'g‘?l%& “‘B‘SchW asdndiraietyer - 20
i s moved axi al |y theatréve ad reamt/ed)byth‘é usdneo hat teﬁla@éab@‘ﬁeédlél\@%élnm?@dlc% gnd 15
of barrel 11 to Slﬁlté vll)arwfl uid conlgF #aof SYLL! nq{ At .or near the end of
pl unger 20 depression” 8¥r’8 e t?’ i 9egdl5 P9 “bﬁ gngaging momplementiaher 81
recei ves anth smpwl thodadelﬂgagmﬂmﬁng)meﬁBerq% ngdd&bl@%@éﬂl@%senmy soehdyerd | vel'y
coupl es retractab 1§ed Ie 39 as_shown in FI'G 5. It

t
will also be afpreciat’s a[ F?Htov%ﬁ‘l F%Vef Rl“g ge%@df‘l‘ré:ﬁl‘“%ékrap‘ﬂ)éémrﬁaﬁﬁe‘f/'erral e

engagement bet vobemdeﬂ@werqaotanalmmﬁmlnemnb Sér¥w MakddT5 FTHebd® Mhofint: 36! Oficd €VEr se
arrangenent i s El sQ conte d. 30Th‘§lpsequence of events that occur to

facilitate contPSFLFRESAEF F #d Ske negdle assembly anqyated fasbass! I syringe 40 Isows.

ready for use. It will be apprectated that the replaceable needle assembly 30 allowsa
20 user to replace a needle that becomes bent or burred Furthennore a user may select
an appropriate size or gauge needle for delivery.
Referring to FIG. 5, in use plunger 20 is moved axxally in the direction of the
- solld arrow toward needle end 15 of barrel 11 to deliver fluid contents of syringe lO
.' At or near the end of plunger 20 depression, complementary matlng portion 83 of
25 _seal inner 81 receives and snap-lock engages foot 33 of needle body 32. This
effectively couples retractable needle 39 to plunger member 50, as shown in FIG. 5.
It will also be. apprec:ated that whlle this embodiment describes male-female
engagement between foot 33 and complementary matmg portion 83, the reverse -
' arrangement is also contemplated ' _
30 . The sequence of events that occur to facilitate controlled retraction of

“retractable needle 39 is as follows.



Conti nued novenent of plunger 20 in the direction of the solid arrow in
FIG 5 is allowed by seal 80 and needl e seal 40, which are fornmed of a
conpr essiwbeonaisesssal and al | ow conti nued novenent of plramganrotvaesiong 21
toward needle end 15 of barrel 11 until release ring 14 bears agai nst arm
64 of control rod 60, thereby 5 noving trigger 64 radially inwardly in the
direction of the arrowin FIG 5. This disengages notch 65 fromi nner
circunferential |edge 24 which thereby trigggers rel ease of control rod 60
from plunger housing 21. This allows initially conpressed spring 70 to
deconpress and forcibly bear against ‘annul ar base 51 of plunger nenber 50
to thereby retract pfanipesd mavement ofpluage 26 dmhe direction ohthe splid arepveim, FIG.
Retraction of 1 r t i t r sl odge
needl e body 32 ?#%ﬂ%ﬁgbeﬁ%gg@ aégno relrjlgeegldme %el?rg?%efr%g% O#Q gﬁ?&&tb?érre :

i nner nmenber 81maferial japdh alégw mnu@onmmommfebmgwdmsmg 2r tomnbmedlsﬁnd hﬁ)Vl ng
axi al | y t owar dSoft fifre$P niiOrefoll ot byl Gkl 82 3 GolUI Yo B, HEREE
coupled to inner sealing ne nDunte o pl unger racts
in the dired i omoyhg tt’igsea64 mﬂtallm lFW@dl)'Gm(thﬂdtrekewpIqﬁngfeax‘rovi&htﬂﬁ| ﬁgTh’Zsl whi ch
remains statio t I ntrol rod
60 retracts, tﬂ‘gg% te 2’?’{%‘?5 orgaignrx egcctl%éar}felr%ml%lonfi gé ? gurhg %teggqp%eéﬁ axi ng
pressure (such l&bai@wfwagﬁrqifrodﬁﬂjﬁmnmlm'QMw)mg@m ¢ aldxmstmmhlljbcﬁmméssﬁﬁ As

shown in FIG 7 ase 5 | unge
renber 50 abut SPAPERS BebdihetsS sBEIR) Brat 3650 Ain be st bRt PRER § ng
retraction of 25]) tplthnmj:errretmeniﬂengeﬁﬁxembek iﬂcmnti rcohnected carirol ielesdl. Ret&&ﬁbn é0,

a0t “barr o0 70 B0 REARE S0 SRR S RERfre 7B  BuleR Bl e 3¢ B 20"
depr ession to cﬁlrgpiséiﬂe Bmfemeédlomaix&ﬂﬁuAdthtsahﬁesﬂt:m femBatt 8 INgfepldrger deaick 90
is fornmed bet | oc rm-of shoul 29 of arm 2

pl unger housi ng Z‘TC?U iﬁ?gf?“b?t’tt% “Pe ei% "}ongﬁg&é'a%mrv@l“géé"eusl’af $pghat angu E‘col | ar
13 at -pl unger e3daniineedle tbad)r ei v&lixch socoupled eDjhnpr SRR meinbéds IaMehnted t

pl unger housi ng %1 from al so faci Ilﬁggte se of rerr[?val of
control rod 60,PW§ We'(? F&?dl"g‘fﬂ?\‘?é’(fadfer?fm"%y’rﬁﬁbg Gnsids plyneerski ng
cont ro: rogtseo mﬁiyg%r@hﬁgﬁtdgﬁgsrstaﬂ&mﬁfelaﬁoeﬁ)tbaf'rélalrlgll bl eI connection 61.
Control rod 60 may then be discar C st.e, |eaving syringe 10.
with 30 plunger houﬁ '?Elya??&t’allrﬁﬁggfetﬁﬁ‘ﬁﬁg ‘é‘h‘ﬁ‘iﬁfrﬁ‘ﬁloi“n%? °l5°£rre| 11

for a nore Cor’rﬂiycz:tus&ﬁdlaﬁﬁh pSibe( s6Hhsi B @lay of thumb preséufe) dpfifilt cOhtrdl BEtton
ed that, the present i nvention provides a .

f t
r glr 2‘? ?{/glgyl Si " B%‘g'g{"eéhaiuf?{@%‘éwé coraplete whep base 94 of fizst plupgssaemben | v

di sabl ed with |50t ibugs Qép 29 lﬁlspﬁhtgélaﬁlﬁﬁmﬁ rzqmvhiaﬁ t!}'%ﬁﬁoﬂaﬁ’y Hnﬁﬁga%&fdﬁv@tm or
at | east mzﬁlmdéethel kellh re-use of the syringe or needle-kick-

injury to t wger member 5P gnd pontrohrad 6 tHéedﬂeeﬁP]a%&Bqd@ wewy 36 apd seedls| v

allows a user tréramel BlsoreRAR Haorialy ARBIIRAIEAE Of Barf 1 f gauge or needl e
| ength and/or to replace a needl e that becomes bent. or burred. Another

advant age of the ret\sSBOWbInFISy Siandd. actbe endyatiplieges 28 depressipattojcomplgte

accommodat e an%feéﬂoh)bf ﬂﬁﬂ%%ﬁ@pﬁsﬂgé £, 16kl90Q8 forﬂ@@get@genqt)clé/é}%?‘ l engt h
up to 1.5 inch . thereby provi reat exi b lity

to the user. 16h eré‘?ﬂb@ﬁﬂ&mdet??eOfsﬂﬁé@?tOfB]etﬂSQﬁhouﬂtﬂﬁe?laiwmtmeelrﬂtl @nSdhscrl be
the prefermgd qabadidmpnis of)t:oliapew' &Y PﬁdeP@nthE "arkel T\ tto”@gtﬁepggs ntion

to any one ernbodi nent “or_ specific co ction of features anges
and modi fi cati orithdrmsgl 19 nlﬁmer hapsinge2 le friomd bareeht 1d . ddisc alsd datilitates leasleuzft rat ed

wi thout departiggofy o gBﬂF‘ol %@%@ntvhtcﬂ%%tb'e%m&@{ttﬁ,g%ds bR hifed o %@Ch

patent and scientific docunent, conputer .
- breaking control rod 60 away from plunger member 50 at frangible connection 61.

‘Control rod 60 may then be dlscarded as "clean" waste leaving syringe 10 with
30  plunger housing 21 and plunger member 50 remaining inside barrel 11 for a more

- compact medical waste disposal.



algorithmreferred to in this specification is incorporated by reference in
its entirety.i 10 CLAIMS 1. A replaceable needl e assenbly for a
retract abWe 281vGsAigé conpri sing a plunger and a barrel tREI/AARHMIG0EWS a
nount i ng nenber, said replaceabl e needl e assenbly conprising: a retractable
needl e that is engageable by said plunger to facilitate retraction of the
retractabl e needle; a needle nount that is renpvably nountable to the
nmount i ng nenber of the barrel; and a needige retainer to prevent inadvertent
retraction of said retractabl e needle. 2. The repl aceabl e needle
assenbly of Caim1, wherein the needle nount 10 conprises a male nenber

whi ch i s receivabl e IBylight PEthe forageinsdt Wil be ipprepiaigd tthat gherpresent .inveBtiorThe

repl aceabl e neeﬂhﬁdé§§ ‘?am\bél)pglmgeal‘(mua andhlfi {)@Eﬁ)sn;ehss'nng efllap lsn(ﬁH %ngp“ S€s
a screwthread wh In use’recelives a conplenenta orew' d sai d
nmount i ng rrenberdlsai’?dMé'“leefpl'm:@sébtaecen&@dltbe amethe;ehyf praprt pretdeisng
claim wherein ﬁ\fhﬁhﬂ@ﬁ\qllﬁelﬁﬁh@hgfi‘ negElIE s?rﬁ% %hh)JeH al 1ck to the_l%er s that

rel easably engage said retract ere dVert ent
retraction o&f  said rfarthermosbthe replasdabde needleBsseiibly ailepyls ameailmb eleve e dbedlle

eSSy, o S TonEC AL AL ISRt SRR "
wWith said ret rd@namb@rrn@eﬁdiomer adyantdgelyd theatbtrdcableayrigderdastidtl kersiy isthge, sai d
oo S S8 g S Al T AL
- 1.5 inches (~3.8 cm) in length, thereby prov:dmg great flexibility to the user. :
10 Throughout the specification, the aim has been to describe the preferred =
‘ - embodiments of the mventlon without llmltmg the invention to any one embodlment
or specnﬁc collectlon of features. Various changes and modifications may be made to
the embodlments described and illustrated without departmg from the present .
mventxon ‘ , ' _
15 The disclosure of each patent and scientific document, computer program and

algonthm referned to in this spec1ﬁcatlon is mcorporated by reference in lts entirety,



7. The barrel of Caim6, wherein said nounting nmenber conprises a fenale
25 nenber that receives a male nenber of the needle nmount of said

retract abve2orgshiaseabl e needl e assembly. 8. The bar r elPCOAUCH B 001505 _
wherein the nounting nenber conprises a screw thread which in use receives
a conplenentary screw thread of the needl e nount of said replaceabl e needle
assenbly. 30 9. The barrel of any one of Clains 6 to 8 wherein the barrel
further conprises a needl e seal coupled ttOthe mounting nember. WO

2011/ 057335PCT/ AU2010/ 001505 10. The barrel of any one of Clainms 6 to 9,
which further conprises a collar. 11. The barrel of Caim10, wherein the
collar conprises a releasing nenber. 12. The barrel of daim1l0 or daim1l
1, wherein the collar conprises one orcommMs | ock el ements capabl e of
formng a Iock Wth one. or [mre | ock el ements of a plunger after

retraction. The FRIAFeabledyeed]s gssgmbly dor arelipsiablesyringe emRsisingiardungee
repl aceabl e neea,ue B Yorasifed dintintify neasb&nea@frepﬁc@dbi&sn&aé AR,

thereto. 1 pl unger for a retractable syringe, sai unger conpri sing:
a biasing O"Q”ﬂf‘%n@éi’“%ﬁ{‘}e?eef”él aisisbingageabla dut said mgmaerc@nfapldjtater od; a
pl unger housi nQ‘etr&'ﬁGn@fﬁQ r@dra&merneeealaﬂauetlﬁ&rmak me&hmge@omgf sai d
pl unger seal conprising-a releasably coupled i nner out er nenber;

wherein the pl A EOURERHBEMbRIGH: the barrely aphe rpp@lﬁgetplnwo@spmgencmadmate to

mai ntai n said Qb@a%hBﬂof%Ri%trchhb%eb&lét ially enerqi zed state prior to

retraction.
2. .The replaceable needle assembly of Claim 1, wherein the needle mount

10 comprises a male member which is receivable by a female member of said mounting
member. ' - _ ' _
.3. ‘The replaceable needle assembly of Claim 2, wherein the needle mount
comprises a screw-thread which in use receives a complementary screw thread of -
said mounting member. . )
15 4. - The replaceable needle assembly of any precedi'ng> claim, wherein the needle
retainer comprises a pl'ura]fty of ﬁngers that releasabiy engage said retractable needlev
to thereby prevent inadvertent retraction of said retractable needle. )
5. -The replaceable needle assembly of Claim 4, wherein said plurality of fingers
. are releasable from said retractable needle upon retraction of said plunger when
20 -engaged with said retractable needle
6. ‘A barrel for a retractable syrmge said barrel cemprising a mounting member
'to which is removably mountable a retractable needle mount of a replaceable needle
assembly. o
7. The barrel of Claim 6, wherein said mounting member comprises a female
25 member that receives a male member of the needle mount of said retractable |
. "replaceable needle assembly. ,
8. The barrel of Claim’ 7 Wwherein the mounting member comprises a screw-
thread which in use receives a complementary screw thread of the needle mount of
said replaceable needle assembly. .
30 9.  The barrel of any one of Claims 6 to 8, wherein the barrel further comprises e :

needle seal coupled to the mounting member.



15. The plunger of O aim 14, wherein the plunger seal conprises a stop to
15 prevent or mnimze forward travel of the inner nenber relative to the
out er nemer011/56335The plunger of Caim 14 or d ai m 15, pelmen@bdis®si nner
menber conprises a needl e-engagi ng portion. 17. The plunger of any one of
Clains 14 to 16, wherein the control rod conprises an armthat initially
engages said plunger housing prior to retraction to 20facilitate

mai ntai ning said biasing means in an initially energi zed state prior to
retraction. 18. The plunger . of any one of Cains 14 to 17, arranged so
that at the end of depression of said plunger to deliver f|UId contents of

sai d retract abl ¥-syrihsdamrelof pay %r?fﬁlﬂlmé)@ﬂ whighdarthen eerapsises 4 edlar-sai d
pl unger housi ng, o0 fﬂfe'ﬂaha%tfelﬁmrml»eﬁé&n cbifr SRBARE H&é&.ﬁgehféng%as' ng

means to thereby retract said control unger er with a
needl e coupl ed ther ekhg barralef Citim lﬁlouﬁglem lbfwmmyn thneollalrctﬁhmmommre

wherein, the bv\géli Elgm%ﬁ l?lé oﬁfoﬁﬂfnﬁ '390ck with one %p mog"lgclpelbmg% oloagplﬁr%ko ne of

Clainms 14-19, ereirnt unger o conprises one or
el enent s caﬁhbldﬁbﬁmﬁdnmlng a Iock mnth a barrel after retraction.

13.  The barrel of any one of Claims 6-12, comprising the replaceable needle .

essembly according to any one of Claims 1-5 mounted thereto.
14. A plunger for a retractabl'e syringe, said plunger comprising: a biasing means;
- a plunger member releasably connected to a control rod;. a plunger housing; and a
10 plunger seal mounted to the plunger member said plunger seal compnsmg a
releasably coupled inner member and outer member, wherem the plunger member,
~ control rod and plunger housing co-operate to maintain said blasmg means in an
initially energized state prior to retraction. '
15.  The plunger of Claim 14, wherein the plunger seal comprises a stop to -
16 pre\rent or minimize forward travel of the inner member relative to the outer member
| 16. - . The plunger of Claxm 14 or Claxm 15, wherein the inner member compnses a
needle-engagmg portion. ‘
’17. The plunger of-any one . of Claims 14 to 16, wherein the control rod "
comprises an arm that mmally engages said plunger housing prior to retractlon to
20 - facilitate mamtalmng said blasmg means in an 1mt1ally energlzed state pnor to .
retraction. ] ‘
18.  The plunger of any one of Claims 14 to l"l, arranged so that at the end of
depression of said plunger to deliver fluid contents of said retractable syringe, said -
~ control rod is disengageable from said plunger housing to facilitate a release of
25 energy from said blasmg means to thereby retract said control rod and said plunger -
member with a needle coupled thereto. '
19. The plunger of any one of Claims 14-18, \Vvherein.the. biasing means is a.
spring. ' ’ | | ' ‘ o
20.  The plungerof any one of Claims 14-19, wherein the plunger outer comprises‘

30  one or more lock elements cepable of forming a lock with a barrel after retraction.



12 21. Aretractable syringe kit conprising the barrel of any one of
Clains 6-13 prefilled with fluid contents and the plunger of any one of

Cl ai rs 14w0Q0iwn57336onbi nati on; and a plurality of repl aceaN2ongotHos
assenbl i es according to any one of Clains 1-5. 22. The retractabl e syringe
kit of daim21, wherein the plurality of needle assenblies respectively
conprise a 0.5 |nch needle, a 1.0 inch needle and a 1.5 inch needle. 23.
The retractable syringe kit of Caim21 ot2 daim 22, which conprises a plug
renmovably nounted to the rmuntl ng nmenbdr of the barrel 10 24. A retract abl e

syringe conprisjng: A gr[agt% 20@@% ef nelﬁgrls% atﬁg%gpr ly%ognrar%]gé)qraa tpl?' ms 1

to 5 renovabl y unt'e one o 5 %5nd a
pl unger capabl eprefilleeingitlyi fgd tdoetentetanﬂcﬁ\atxllmgeeexﬂlany &b, INClaimb r Becl®lix e

T4 to 20" 16 petoripra e s Al ey e BNk ol t°§%}?p°?1?g g a
| ock forned bet@laﬁ;n; r-e&spective | ock el enents of said pl unger hou5| ng - and _
(e coll ar. 1 20 ¢ har ekl el S PERIET, el LR R el "
retractabl e neegbénblie2fespeblitely edmpit alol Linsly héedRea 0 xﬁ‘élﬂheemzan@a 13 iabwn 26,
whi ch | S a prefrllele(ljl(ead 20ret ract abl e syringe. |
23.  The retractable syringe kit of Claim 21 or Claim 22, which comprises a plug
- removably mounted to the mounting member of the barrel. o
10 24. A retfactab_le syringe cotnprlsing: the replaceable needle assembly of any one
of ClaintS 1 to 5 removably mounted to the barrel of any one of Claims 6 to 13 and a
plunge_r.eapable of engaging the retractable needle. |
_25.  The retractable syringe of Claim 24, whereinthe plunger is according to any |
~ one of Claim 14 10 20. ' | .
| 15 26.  The retractable syringe of Claim 25, ﬁuther comprising a lock formed
* between - ‘respective lock elements of said plunger housing and the collar of said
> - barrel, which lock prevents or hinders removal of the plunger housmg from the
retractable syringe after retractlon of the retractable needle.
A 27.  The retractable syringe of Claim 25 or Claim 26, which is a prefilled
20  retractable syringe. |
28. A method of operating a retractable synnge comprising a - barrel and a
plunger, m_cludmg the step 'of removably mounting a replaceable needle assembly
'comprising a retractable needle that is engageable by said plunger to facilitate
" retraction of the retractable needle; a needle mount that is removably mountable to
25 | ‘the barrel and a needle retainer to prevent inadvertent retraction of said retractable
needle to a barrel ofa retractable syringe prefilled with fluid contents. A
29.  The method of Claim 28, whtch includes the step of removmg a plug from a
mouriting member of the barrel prior to removably mounting. the replaceable ‘needle

assembly to the mounting member.



28. A nethod of operating a retractable syringe conprising a barrel and a
pl unger, including the step of renovably nounting a repl aceabl e needl e
assenbl y wonpriisiszg a retractabl e needl e that is engageabiratayiosaisspl unger
to facilitate retraction of the retractable needle; a needle nmount that is
removably nountable to 25thebarrel; and a needle retainer to prevent

i nadvertent retraction of said retractable needle to a barrel of a
retractable syringe prefilled with fluid 1tontents. 29. The nethod of Claim
28, which includes the step of renmoving a plug froma nounting nmenber of
the barrel prior to renovably nounting the replaceabl e needl e assenbly to
the nmounting netfber The methodsef Clpie 2¥erHcaing £9.ovaichninadudss thy HemPHeLrewhi ch

i ncludes the stgp,@ddiys Moty 8aseal YmbBi i MY @plIARELIE EnclBE Nsse?ibly 18 a
repl aceabl e needl e assenbly to a \ nounting rren%er of the barrel. -31. The
met hod of any omeunsing @membprof g Bgel. wher ei n the repl aceabl e needl e assenbly
s according toyany gendhodbAhfiPore bOCRImS 8303uhEiN! e GAREA Heddft ANY
one of Clains 6 to 13; and/or tHe plunger 1s as according to any. one of

Clai ms 14 t & 20assengfy isacensdingtd asy onekf Glgins Iptoe; thieamel is gecording toaey omti ng t he
steps of coupli I, . | wherein
t he syringe b,ar(;r}g%lafngkgge ’iap‘?gﬂthgxflp héé? %&%é&gg‘iﬁ‘t‘%‘ﬁt@ &g‘# c%rrlr’g?{i gogisofa pl ug
menber renovabl32. nounimethod leé meskingor pre-filied sprgrcecidiag theesiéps odsouptiniye
renmovabl y nount ' , The f ,. i 32,
whoren tho.roph DEEERIGE Bunesp ol HIEPRESRked wiBY: BESyrbles oy TEokiie 7T
to 5; the barrevith Suidoootests,apdtcomarises @rpdugofer@baxi remotibtyomdBitedatheréorortahe

Plunger is 5 AGGRLAb0Hedde BB RrBlay AbllReciferk®. 20

33.  The method of any one of Claims 28 to 32, wherein the replaceable needle

1

assémbly is according to any one of Ciaims_ I to 5; the barrel is accdrdin'g to any one

" of Claims 6 to 13; and/or the,p'lunger is as according to any one of Claims 14 to 20. -



