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 replaceabl e needl e assenbly of the first 'aspect renmovably
mount ed twotzha/dsasssel of the second aspect; and/or the pcumgepiombiioke third
aspect. |n 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 removal of the plunger housing fromthe retractable
syringe after retraction of the retractabke needle. Preferably, the
retractable syringe is a prefilled retractable syringe. In a sixth aspect,
the invention provides a method of operating a retractable 10 syringe

i ncl udi ng the step &fafi@hwmsmebdt, sheripvemtiom prosideeptetractaliit syringedbRprisiseiid y t0-a

barrel of a retyactahl Yrin refilled with fluid contents.

Preferably, t hereprié _e%g%%?‘??% ﬁé%ngblfﬁgt}?tégg ac??eci ?HB’\Y#W{) "?uﬁﬁegdo ?}}eol?ﬁ"ﬁl fount i ng
member of the bl seedndpspest; atdior therplungel yf @ thivdiasigct. he repl aceabl e -needl e
assenbly to the barli'el 5 es the step

of screwt hreaded! y "hUfneT I@‘p%e%ﬂﬁgg %%ﬂ%g’r&é ;i r‘r’lfetﬁ%ﬁgflsl'égg:l%?‘nf@wde
assenbly to5a rbetweeh sed pRnfee howingldn@ sk EsIRk of said barrel Whish PRVEM & ARRACE, the
o o el o T e bR e g o il e e GOniaE 8 1 1 e
syringe barrel rasgpbiesesld.| uid contents, ,a pl ug menber nount ed t hereto or
e i £ e Rt e bR e Bed RGBT Opr | se”
"conprises" and " corpj kisth@pecBlthe Hﬁ@r@ioh']ﬁé\li@s\é%é{h(f@(s%mﬁnég r@ﬁ‘a“ckaﬂﬁi vely,
S0 that a 10 syringe including the step of removably mounting a réplacéable néedl_e assembly to a “
' barrel of a retractable syringe prefilled with fluid contents. | o
Pfeferably, the method includes the ste'p‘of removing _zi plug from a mouhting
me_mber of the barrel prior to removably mounting the replaceable rigedlefassembiy
~ to the barrel. } , | , ‘ ’ |
15 In one embodiment, the method includes the step of screw-threa'dedly
| mounting a needle mount of the répiaceable needle asserhbly to a mounting member
of the barrel. | | -
’ In a seventh aspect, the invention provides a inethod of making a pre-filled
syringe includihg the steps of .coupling a plunéerand a seal iﬁ a ‘syringe barrel,
20  wherein the syringé barrél comprises fluid contents, a plug member mounted thereto
or a'réplaceable needle assembly of the fist aspect rﬁouﬁted thereto. . | a
Thrbughout ‘this specification, unless otherwise indicated, “comprise”,
“comprises” and “comprising” are used inclusively rather than exélusivély, so that a
stated integer or group of integers may include one or more-.o.ther non-stated integers-
25 or groups of integers. . - -
~ BRIEF DESCRIPTION OF THE DRAWINGS
Non-limiting embodiments of the inventioﬁ are described herein w1th ‘
reference to the following drawings wherein: . ' |
FiG. 1 is a sectional view of an embodimept of a retractable syringe;

30 . - FIG.?2is a sectional view of an eﬁibodiment 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 t hreaded "mal e" portion 370. Needle retainer 35 also conpri ses
fingers 37A, B 30 that respectively bear agai nst shoul ders 34A, 34B of
needl e bodQ 28R/0A36h retain retractable needle 39 in ne@drasw@epioy 30 and
prevent inadvertent retraction of 7 retract abl e needl e 39. This retaining
function. can withstand up to a 6N force, but neverthel ess al l ow .
spring-driven retraction of retract abl e needle 39, as will be described in
more detail hereinafter. An advantage of this arrangenent is that no ot her
structure (e.g. an ejector menber) is required to rel ease retractable
needle 39 5 fromfingers 37A. 37B. Conplenentary angled faces 38A, B, C
and. D al so assfretablenesls Ay Thinmiaining fenciprean withsindrupt oz S dbwse,ntaed| e,
if for exanple geRitRaAERallo® Spni , I f .:n e nbl y
| for exampl e muaiRALE A uiamue ikl b rifedBly AR ITREMATEE™
provided prefi| Aesarygdt ik mergidgtad diereinafisr. Anuadyaptegeof thicarrageraent iotighnoi t hout

limtation thergiher stASture (el af ¥ ' - L (R | 0
conprising screwt hsrteade‘d(eyjjggrt i'%ﬁﬁgkeﬁggggﬁgﬂéﬁttgé%jlg{sﬁ?%mg%ﬁ%Ing?fg%t"gry
screw- t hr ead® 171rom Hrgerti Ty JfBnbemplenentery rogidd dacend8A5BOC dod/) ekso hssisto

t hereby seal bapk@dntidd i st LT .as_indicate he arrow
and renoved by (’hgé“ﬁ'i'%F"aglé&fgﬁg%‘-’drtﬁﬂlﬁggiégﬁgﬁnngéggé?z%seé%Pg 536"7%%‘#“0% A
mount ed by way Ofeedle pelli fotee 88 fro@erdie asseuble 36ount 36 engagi ng conpl enent ary

15 screw thread 17 i i PRiEp , | aceabl e.needl e, assemhl v 30
may be provided y\ﬁthﬁﬁg%{)/\g& e cbgér&%ﬁ‘%{%%’gﬁ%wﬁ;lsf@ﬂcaﬁﬁﬁmf‘ggﬁfﬁﬁﬁ% al so
a ‘screw t hr eadeWitl dluid cqntents, shehws) a vaecirteabltlougio vathoeimittioadheboofs needl e
nount 36. e Lk e LS Ake [ ved and the needl e assenbly nmounted to
mount 38, Qe LAERECAILE kA, B B BT bl R omprfing Sey freRd pemion i ne
repl aceabl e nectter fitsd énthlcympiomenthry werea-tRRadIS B lof iufity MERbe 1IBERML&Id hat

becors bent O"erl4sTef a1 WD BIRY Seal By 1. A1 7 o e wleie aohrter 20
i's moved axi al | by thaatrone aod reambedby the usdno that fepladdable WeddW\@sksnb1p 80 bgn Bnd 15

of barrel 11 to iver fluid contents. of syringe 10. At _.or near the end of
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CLAIMS
1. A replaceable needle assembly for a retractable syringe comprising a
plunger and a barrel that comprises a mounting member, said 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 the mounting member of the barrel; and a needle retainer that
comprises a plurality of fingers that can releasably engage said retractable needle
to prevent inadvertent retraction of said retractable needle until spring-driven
retraction of the plunger and retractable needle engaged therewith disengages the
retractable needle from the fingers of the needle retainer
2. The replaceable needle assembly of Claim 1, wherein the needle mount
comprises a male member which is receivable by a female member of said
mounting member.
3. The replaceable needle assembly of Claimi 2, wherein the needle mount
comprises a screw-thread which in use receives a complementary screw thread of
said mounting member.
4. The replaceable needle assembly of Claim 1, wherein said plurality of
fingers are releasable from said retractable needle upon retraction of said plunger
when engaged with said retractable needle.
s. A barrel for a retractablc syringe, said barrel comprising a replaceable
needle assembly according to any one of Claims 1-4 removably mounted thereto.
6. The barrel of Claim 5, wherein said mounting member comprises a female
member that receives a male member of the needle mount of said retractable,
replaceable needle assembly,
7. The barrel of Claim 6, wherein the mounting member comprises a screw-
thread which in use receives a complementary screw thread of the needle mount
of said replaceable needle assembly.
8. The barrel of any one of Claims 5 to 7, wherein the barrel further
comprises a needle seal coupled to the mounting member.,
9. The barrel of any one of Claims 5 to 8, which further comprises a collar.
10.  The barrel of Claim 9, wherein the collar comprises a releasing member.
11.  The barrel of Claim 9 or Claim 10, wherein the collar comprises one or
more lock elements capable of forming a lock with one or more lock elements of a

plunger after retraction.
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12. A retractable syringe kit comprising the barrel of any one of Claims 5-11
prefilled with fluid contents and a plunger a plunger capable of engaging the
retractable needle, in combination; and a plurality of replaceable needle
assemblies according to any one of Claims 1-4,

13.  The retractable syringe kit of Claim 12, wherein the plurality of needle
assemblies respectively comprise a 0.5 inch needie, a 1.0 inch needle and a 1.5
inch needle.

14, The retractable syringe kit of Claim 12 or Claim 13, which comprises a
plug removably mounted to the mounting member of the barrel.

15. A retractable syringe comprising the replaceable needle assembly of any
one of Claims 1-4 mounted to a barrel of the retractable syringe and a plunger
capable of engaging the retractable needle.

16.  The retractable syringe of Claim 15, wherein the barrel is according to any
one of Claims 5-11.

17.  The retractable syringe of Claim 15 or Claim 16, which is a prefilled
retractable syringe.

18.  The retractable syringe kit of any one of Claims 12 to 14 or the retractable
syringe of any one of Claims 15-17, wherein the plunger comprises: a biasing
means; a plunger member releasably connected to a control rod; a plunger
housing; and a plunger scal mounted to the plunger member, said plunger seal
comprising a releasably coupled inner member and outer member; wherein the
plunger member, control rod and plunger housing co-operate to maintain said
biasing means in an initially energized state prior to retraction.

19.  The retractable syringe kit or the retractable syringe of Claim 18, wherein
the plunger seal comprises a stop to prevent or minimize forward travel of the
inner member relative to the outer member.

20.  The retractable syringe kit or the retractable syringe of Claim 18 or Claim
19, wherein the inner member comprises a needle-engaging portion.

21.  The retractable syringe kit or the retractable syringe of Claim 20, wherein
the needle-engaging portion is for engaging a foot of a needle body of a
retractable needle.

22. The retractable syringe kit or the retractable syringe of any one of Claims

18 to 21, wherein the control rod comprises an arm that initially engages said
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plunger housing prior to retraction to facilitate maintaining said biasing means in
an initially energized state prior to retraction.

23.  The retractable syringe kit or the retractable syringe of any one of Claims
18 to 22, 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 energy from said biasing means to
thereby retract said control rod and said plunger member with a needle coupled
thereto.

24, The retractable syringe kit or the retractable syringe of any one of Claims
18-23, wherein the biasing means is a spring.

25.  The retractable syringe kit or the retractable syringe of any one of Claims
18-24, wherein the plunger outer comprises one or more lock elements capable of
forming a lock with the barrel after retraction.

26.  The retractable syringe kit or the retractable syringe of Claim 25, wherein
the lock is formed between respective lock elements of said plunger housing and
the collar of said barrel, which lock prevents or hinders removal of the plunger
housing from the retractable syringe after retraction of the retractable needle.

27. A method of operating a retractable syringe comprising a barrel prefilled
with fluid contents and a plunger, including 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 the barrel; and a needle retainer that comprises a plurality
of fingers that releasably engage said retractable needle to prevent inadvertent
retraction of said retractable needle until spring-driven retraction of the plunger
and retractable needle engaged therewith disengages the retractable needle from
the fingers of the needle retainer.

28.  The method of Claim 27, which includes the step of removing a plug from
a mounting member of the barrel prior to removably mounting the replaceable
needle assembly to the mounting member.

29.  The method of Claim 27 or Claim 28, which includes the step of screw-
threadedly mounting a needle mount of the replaceable needle assembly to a
mounting member of the barrel.

30. A method of making a pre-filled syringe including the steps of coupling a

plunger and a plunger seal in a syringe barrel, wherein the syringe barrel is
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prefilled with fluid contents, and comprises the replaceable needle assembly of
any one of Claims 1-4 removably mounted thereto.

31.  The method of any one of Claims 27 to 30, wherein the barrel is according
to any one of Claims 5 to 11.

32.  The method of any one of Claims 27-31, wherein the plunger comprises: a
biasing means; a plunger member releasably connected to a control rod; a plunger
housing; and a plunger seal mounted to the plunger member, said plunger seal
comprising a releasably coupled inner member and outer member; wherein the
plunger member, control rod and plunger housing co-operate to maintain said

biasing means in an initially energized state prior to retraction.





