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In parti cM&#1/80838i s i nvention relates 5 to a single use sydimj@®iangds nore
particularly, to a single use retractable syringe and plunger therefor.
BACKGROUND ART - The problens of shared syringes are notorious. The
practice of sharing syringes wthout adequaﬂe sterilisation between
successive 10 users is a ngjor contributor to the transfer of Human

i mrunodeficiency Virus and Hepatitis w thldlldSequent severe repercussions

for the sufferer of such di seases to society of
supporting and providi ng nedi cal a@gn%%@%gqﬁg@ ufferers. A lesser but
still significant risk associ at edFYELD OMTHERINVENTRR]! es and syringes
arises fromthe OSSI bi | i t_ly i nadvertent needle-stick injuries. This is

particularly a pfd elatas Petwingest ﬂn peﬁmmdtmanwm‘tﬂonsrewtes

of ten encoupter yser LN Ihel eSSIO act Lies.
Addi ti onal |§) th{é%sﬁ?gﬁé ”IS f&?ﬁ\g& ”%gﬁ'ﬂafeu% gz, 1,8 reind| %t”saarﬁ Zciahle
byproducts of thgjringecénd piuresr tisareforas di scar ded 20 syringes, are often
left in places of public access presenting a risk to the users of areas
such as public parks and school groﬁﬁﬁfﬁgﬂ@ﬂgﬁm early a need for an
effective single use syrl 5 \ﬁhé@ f m ni m ses tcﬂe chance of peopl e
sharing ‘syringes, but also'P&f Fglsap PV‘G&?@%@V@Y? PrCYHd

barrel, thereby d»fﬂQﬁéﬂer@tsJyWBlng%@ﬁomﬁ%ﬂ@@@at@”fieﬁn stich rb%t\k@éib %ﬂ{ﬁsx%om

|nadvertent harnful contact with - other "people ustrall
Appl i cati of0No sm.arausa maj@lbcqamﬂaum toether transfer ef ¢tumare Ilmmunbsiefiolencgt v)

to the present I|ca d'tﬁm Q. SI ngle use s e, whi ch goes_a
‘consi der abl e vva ‘dsﬁ SEY?ﬂ?Ir H’;}-Psﬁmﬁ far the guligrernge

bar el and pl Unger cudr qBEASH agdfae%rcrnﬁgﬁfcssmﬁsd&ét SUBHGRG AREroliBRgL e

pIunger is rotated fromits 2~0~t V\DOl
original orientanedical atteriien to thosssuffgrerschani smis aligned with a

the needle o retracted | mholoshe by i RS GRTIEN WPk BPSeRateanven ungoan -
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officers and paramedics who often encounter users of illegal drugs in

their professional activities. Additionally, the habits of illegal drug users

are such that dangerous byproducts of their activities, such as discarded

20 syringes, are often left in places of public access presenting a risk to the

users of areas such as public parks and school grounds.

There is clearly a need for an effective single use syringe
which not only minimises the chance of people sharing syringes, but also
retracts a delivery needle into the syringe barrel, thereby inactivating the

25 syringe and shielding the needle from inadvertent, harmful contact with

| other people. | |
| Australian Patent Application No 86542_/98 (incorporated
herein by reference in its entirety) to the present applicants discloses a
single use syringe which goes a considerable way to addressing the
30 above problem by providing a syringe barrel and plunger co-operating to
rotate the plunger during use. When the plunger is rptaied from its



Its original orientation during depression so that engagerrena]\gob Irhﬁ’@
pl unger and needl e does not occur. 10 SUMMARY OF THE | NVENTI T ok
aspect, teoons®stion provides a plunger for a single use gsyfAfgRoiRVI N0 a
co-operating barrel that has at Least one projection, said plunger
conprising a plurality of interconnected slots slidably engageable by said
at | east one projection, arranged so that sl2dable 15 novenent of said at

| east one projection within said slots is restricted to thereby prevent

re-use of the syrdrigjeal brieatatiohera awsells ,grabpingnmeshanisnpiovalitesed v |ar
for a single use retractable s ri,nge h operating plunger that has
at least two sl ot'§C %ﬂgd"&ﬁqsa é'?)‘?gnﬂqegy %Pfrs ”ﬁ%oe"&ﬂﬂ%’dgbdhﬁl a@sping

roj ections 20 sl n |
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co- operating plunger n yet anot her aspec

singl e use retradhel;dltmwrl nge havi ng a plunger according to the

aforementioqid aspect. ' Prefergbly, the plunger is for a single use
[

syringe havithg a retract abl'éo‘H@\é‘?ﬂ ] HﬁﬁseﬂémV@@t@ﬁﬁgeﬁwﬁlﬁ that @ is ppesibifer

to facilitate re | h 0 ises a
movement restri civha it qHsafeERE to T sBiAR avb il A ey GRiFsIT

| east one pr oj ectdepreséiomiof Hh@pmngbﬁéﬁby@muﬂﬁg%taﬂ:oh' o tﬁb'plh)(néér I§e{dktlﬁto
Preferably, said novenent restriction nmeans may conprise # WO

01/ 80930 3 PCT/ Al$1/C00iES eentghonoiying depressiem rardhet engﬁgem@nt of the
enbodi nent, the syrlnge havi ng a co-operating
barrel that has %Qﬂ%@cﬁn%ﬁ?@gﬁo@&%t%eﬁl s enbodi nent, said plurality of
i nterconnect®d slots 5 conpri sessaMMARt(@thH@mI\/gNmﬂnd slot, said first
sl.ot deviating to neet sai d second slof. Preferably, the plunger further

‘conprises a gate that rest rincane aspegiethe invention prmjld@s aqriungenfor leesingtond

slot into the fir ra e rises one or’
more gates 10 or u@ e ﬁ%\ﬁ;@ﬁe@é’éES mg%qrr%ﬁé?{ ﬁﬁ%ﬁ L%?&ig’g‘ﬁe‘?rpl O8aj d
proj ection restrigdid V\plhhgéﬁ\/\@d)mpflsmbeapbw?gﬁt'y oPrtﬁfe%éﬁhé{GteHhQId?é U Ribly
further conprises a retraction slot, connectéd by a deviation to the second
slot) that facil iengageablss ba(csaldnatofeashe:qﬁ prejection, arranged so that slidable

16 movement of said at least one projection within said slots is restricted to

thereby prevent re-use of the syringe.

In another aspect, the invention provides a collar for a
single use retractable syringe having a co-operating plunger that_ has at
least two slots, said collar comprising first and second guiding projections

20 slidably engageable with said at least two slots of said co-operating
plunger. '

In yet another aspect, the invention provides a single use
retractable syringe having a plunger according to the aforementioned
aspect.

25 " Preferably, the plunger is for a single use syringe having a
retractable needle that can be engaged by said plunger to facilitate
retraction of the needle. | ) |

Preferably, the plunger comprises a movement restriction
means that restricts slidable movement of said at least one projection

30 within at least one of said plurality of slots.

Preferably, said movement restriction means may comprise



15 I n anot her enbodi nent, the plunger is for a single use syLi nﬁE %m'ng a
co-operating barrel that has first and second projections. | gt E ur
enbodi menVP W&PWopl urality of interconnected slots conpri es/audhionss sl ot
a second slot, a retraction slot and a fourth slot. According to this
enbodinment, it is preferred that the 20 retraction slot is connected by a
deviation to said second slot, thereby faciBitating conplete retraction of
said plunger. Preferably) the first slot and the retraction slot each

i ncl ude an abut n@ng CEMRIgEiee obpbutmentsecond proj ection and said first
proj ection respectively, t revent r.e-use,of the syrjnge., 25 Preferably,
t he second sl ot includes aPrbBUgaefmlP?/d'B?e 'bmerﬁle‘Sere%g#é’gﬁ@aﬁl@%&‘%aﬁﬂ"ﬂérst

proj ection to reshyihgta d8-bPEFAIRY bﬁfelttﬁﬁtdﬁé#g%‘?ﬁ kle§£t5j8 ut this

specification, unless otherw se 1 ndicated, conprises” and
"conprising” are used incl bsithisl gmbadiment; reaid ehurklityl velintersmridotéd asisteat ed
i nteger or group_of i.nt e%e.s n?c}/ ir@l ude one 30 or nore other non-stated

i ntegers or® gr oupNBHSES, eéféf§. t £ §52008) $iat, GRIddIrstsiot miemAatinesto nest
01/80930 4 1 9 d4%eebhd Rig AU01/ 00458 The present invention will now be
described with reference to the enbodi nents di sclosed in the acconpanyi ng

drawi ngs, wherein: FIG 1 Peeferably\erthei plurigess igtelri eomipricksvat iguteV gy of
retractabl e syri ng?.(gi scl osed icg @U 86142198; 5 FIG 2 is a side view of
the plunger of t"FSUIES MAVempnt of\fhe preiestionfrom the serpad slalintodhe fiset gekesent
invention;, FIG 3 is an en i f i f FIG 2:
FIG 4 is a detailed view gféftgﬁéebl?ﬁl}ﬁgt@%%é%?y mé%%ﬁ?ﬁ%%gﬁég?ﬂg%gaéﬁot
in the syrihige poretystmenits fith Ge Becomd sid thatGuSor engagtphént! mbsaitigyropictibhe
junction of a fi Fs& and second slot in a further enbodi ment of a syringe

pl unger of the ifeSkintvathdrayval ofdhepldngep view of a still further

por i on of the plunger of BACed0patien bt frties Sorfaledst pLtebichion gt on

of a syringe bargarinested biyra deviationcdtosthes s@éortdwloﬂ'tHQﬂ%cilﬁQféBrﬂe%@ctibé?oéa o

single abutnment in the formof a ranp and (B) a plurality of ranps.
is atop view oftn@ RINS for use with a syringe barrel. FIG 9 is a

sectional ytew of the collgr n the Jline AA. FIG 10
is a part ‘ts/“'#ecti onal view o?’ ta}%fg_t@(gleﬁﬁmgﬁh%athg &gﬁgﬁr ar oﬁ% 9 inple, 4S8R,
FIG 11 is an exgyrindechawng pesd-operatingwapfel thatl HEsTREt afs66didprojdsidrsG 12
is an expl oded perspective view of a retractable single use syringe. FIG
13 is a sectional view of & ¥ embodimanig seid plurality ob dntercanmested slots

: . _ ’ it ; . h ; I ]
B0 havi ng 1 ot SoTaPiees AFrARI0EBRoct ip Biet e ol g8ttt o
the plunger to expel air fAccordirey tor tisik; eﬁ'ﬁbdﬁﬁélﬁ[ it Nist b?éfe%. Pﬁhtgglvgheof

the -1 9 OCT 2~O-t WD.01/80930 PCT/ AU01/00=t58 5 plunger to fi
syringe b el ; reffaction siet is Cﬁ@@?ﬁtédr@f Badevistion (o caid secend siris dherebyve

Slot of the pl ansetiEi bistopach Bt kel s o 7 SO
' Preferably, the first slot and the retraction slot each include
an abutment engageable by said second projection and said first
projection respectively, to prevent re-use of the syringe.
25 Preferably, the second slot includes a plurality of abutments
engageable by said first projection to restrict withdrawal of the plunger.
Throughout this specification, unless otherwise indicated,
“comprise’, “comprises” and “comprising” are used inclusively rather than
exclusively, so that a stated integer or group of integers may include one
30 or more other non-stated integers or groups of integers.
BRIEF DESCRIPTION OF THE DRAWINGS




51In FIG 1 there is showm a prior art retractabl & syringe 1% EE dé@ | osed
in Australian Patent Application No 86142198, which is incor (9( EdlMdr ei n
by refereNtR01/&934 nge 10 conprising a hollow barrel 12, a pepdverd3isgengaged
wi th needle end 14 of plunger 15 that is slidably disposed in the hollow
barrel 12. The plunger 15 is engageable with 10 needle 13 so as to enable
di sengagi ng of needle 13 frombarrel 12 as the plunger 15 is retracted
followi ng use. Retraction of the plunger 15 with which the needle 13 is
engaged, draws the needl e 1B€ipresenhinviestipawilhnomebe HBsctibad withe vefoté e

i dent al t ' ' t d dle 13 or.re- b
"t ravanous' or uottu g mbanieHg Sl e SR g Bt Viepeieseo
towards the holl ow barrel gERSheeds &g esthahiatio Cﬁdf{%eéeﬁf&)ﬁfgi%e&étm \)iw&xbgrrrel
P engag

12. At the end of this initial depression, the plunger oes not e
the needl e 13 soraifaptablasyrvegldisdosedinAUB86M88:d with barrel 12. Fluid

to be injecked is then dra isto the hollow barrel 12 through the needle
13 in 20 thé usual nanner Elbtﬂés BS \é'?“’l‘%fv*/hﬁipﬂli"&qrﬁ%ﬂé@ FefracableTayringsyi de

for the radi x( neng fitdt SiBIHimht gpp{eﬁ%%(rg@%mgeh%ﬁrl ocking portions 20,21 ~
u

on the initial depression of the p to expgel air, and for radial
alignment on the subsequenktl@episeasentargéd view pf thegsrinke plangérsarames 4| ui d,

a projection (not shown) s enti al 5 engages first slot 16 and second
slot 17 provided on the p|€ﬁ§e% 'ﬁé.ééﬁ&e%&ﬁ%@f thaiunstign hgtween enfirsdlanar 18

nmount ed ont o t hesghndi )6t mﬂeﬁﬁ@?%ﬁ@ﬁﬁ%%ﬁ@i ng assenbly of the

syringe 10. The projection ex fromcollar 18 through

‘which the pPunger 15 sl i deElG.BHie acdétaiied \ew of thd jupetibn diar firet ahd setehdt hat
‘the projection L%i jalhﬁen ages .t he 3? first slot 16 prior to use, wth
engagenent of t 0{)1(10? hes imené of 81sy7ings plunges|af yhe dveatipgni ng t he

correspondi ng. i nterl ocki ngeRrd | wzaf é pCI 2~0~
PCT/ AU01/ 00458 such t'hat t h‘gi %sﬁlﬁﬁﬁeenga%gﬁﬁuwgﬁmﬁ@ ngs? HIAet he
pl unger 15 to exgyfdheanveritiomn t he hol | ow barrel 12. The first slot 16

| ongi tudinally extends fro .guiding end.19 of plunger 15 to partway
~along the plungers |ength ﬁﬂé:f 'gﬁeS‘fjﬁr\é‘?WsPBﬁ pprtign df\thet plenger of FIG. 6

[ nf iall : : .esult of t .
devi ati on - tnd B EBRpshORIRG aaing, Biclbetdh, of % RYFRY batriitiren eui o
into the hol | ow semondl sldofdheauithyerf @damfmw@ (A) & siriglé adltifent pSthleXeml &
projection (not shown) o ollar 18 will be guided fromthe first slot 16

t hrough the deviaafqrﬂlﬂaﬁgr@&@ PlHrality gErayae®nd sl ot 17. As the projection is

10 . fixed, thi ill re it | ; i t hr ough, 90 so
t hat tlh)é corr e!sis)o\r,lmdi ng i iilﬁ'gsgfié]ng)pg\g%i Eoin%&g%,?‘q%‘?‘%é’lwﬁﬂeé ﬁ\frlﬂL%ePa'Ig'an-d
needl e 13, respectively alFI@).9 B ssetomsl iéwiof ie Lo 6URIAIE takepraRpGS

al ong plunger 15 toward needle end 19. On the subsequent depression of 'the
pl unger 1%%0 dit8BEAEAAI uid, the corresponding interlocking portions 20,

15 21 w Il engage at the { r Lin | senga t Of .the
needl e 13 from barrel 12 ?r)??‘gt {F;%P?}étnégﬁoﬁﬁ@%ﬁ{ge%l @-'el%&?ar\'ggﬁér @e{akfﬁ as
t he plunger 15 igdomgthaline®B.An enbodi ment of a plunger 115 for a single
use retractable . syringe 110 according to the present invention is shown
in FIG 2 and 20 FIG 3. dd@-all is8n-expleded derspectiveovisweobaglusgen and

FI GS 7-10. Referdoillgg to FIG 2, first slot 116 second slot 117 are

i nterconnected by first deviation 123. As noted previously in the prior art

retractabl25 syringe, it i<FIBsk2 bisahosxplodéd perspsctivet dehedi befdtrddishl
pl unger 115 during depressjon so that SI%? 11(4:‘)i> i s agai n engaged Wll.th tﬁe 25

proj ection 122 IR SerYNNA@epr essi on of the plunger 115 can occur wit hout
‘ FIG. 13 is a sectional view of a collar having first and
second guiding projections.
FIG. 14 is a sectional elevation view of a plunger and collar
30 having first and second projections: (A) during initial depression of the
plunger to expel air from the barrel; (B) after initial withdrawal of the



retraction of the needle. To prevent this possibility, the iféebtﬁri@ ave
inserted gate 124 at first deviation 123. The function of ga Wit o
al | ow pas¥u@01/8(3¢ he projection 122 into slot 117 but to tFEmAps@ossst its
re-entry into slot 30 116 after rotation of the plunger 115. After entry of
the projection 122 into slot 117, plunger 115 will be permanently
positioned so that WO 01/80930 7 1 ~ aCT 2~0O~t PCT/ AU01l/ 004~8

correspondi ng interlocking portions on the nger and needl e (not shown in
Fre o) are ol | QRBMOSTIR MBS SHngR et AR rEotIIETREIor possi bl o
for a syringe as disclosedg t:aki I ig)‘?l[?n 42/ to
be 5 used nore than once itplg'ﬁg?arlgaéo g%%%%ﬁlo% @gg}r gf;g n oé\é?pgﬁégépﬁ%w
in barrel 112. Tihewirgsé phiratityeofcatdgmentaigearsatoraf sivhef thepl@sgeendi ng
interlocking portions. To create a feans of preventing such use, the
present inventors have prowt=ded-gatcs TION £ Thikds 28 n second sl ot
10 117. The gates are off i j & i | r.Qj .0k 122 on
collar 118 t%g pass al ong sllﬁ?tlcf‘l'? tﬁ%’? ltsﬁsfrho%ﬂabﬂ?%g{%gﬁagﬁ%ﬂﬁéﬁa&sast he
end of the plungeiscldsedliiat Austalinne®@aenndigditatibhaNol B6142EalsHcH 2RA- D
all ow depression_of the plunger 115. However, whenever the projection 122

passes through gineerpersted herginppy exferencansyiriadentG gomatisingsa fipdopobaireln of

That i 5 wit hr a2 a8l TR R hbHs, R 19 BRbGR 18 3y S suably °
125A-D. However, gaspdsed il tHed BolldwSbarpeldepr eTHE langbrt 18 i4 rRbeskid With
portions (not shown) are aligned) the plunger 115 engages 20 the needle for

retraction10The peadlset3 soms trerakie disrngagindef neadiel1diromalbarrg! 4Ras the?

-because of the presence,pf. th tes, 125A- D agai nst.,. whi rojecti 122
abuts. A retract P \%qro?gﬁé'eﬁgg%ﬁe@ﬂﬁ?r@ H?%\/%&E( cyen Qfﬂ}ﬁa/pﬁ'tﬂeécﬁ]&ﬂt%bf
the plunger 115 yith eREaRAId 130id bhgaged] Bratfs e nekllen 98 infletiaHdlew

slot 129 and second slot 117 are 25 interconnected by second deviation 128.
Referring now tobgmel 12, thus prexpntingeasniderdal puogtaoe b thel sRinf witimtheruseds| ot

116 t d 117 i ' f . Ho tt t to slidabl
the brojection 1osefiehs Bt OB AR Ay RIS ALt b at o 124 Ay
attenpt toqorce gate 124 yhldsd e@ pRiriged 1'@%ﬁiﬁ9aﬁs9%ieg§éss%9 fdwm ﬁg@' {hel26

of deviation 123. Any subse%gent addi ti onal force appli Is u y to be
successful in fohollay haresl j2oneedle endi P2 thexpeliany@isfrom thedarrel Wa. 0Af @930

819 OCT 2~~~r PCI, .1/ 00-b8 Even if the integrity o ate 124 is

destroyed, 1t 1 s SNEKATAS it Sbrresicy.te Riings) BiHoss pptefdui. b nehgle
further use of tRg sythagtel heedf@l8Srehtains BrepeeatwtPBageF 2l | Pliid to be
principle. However, gates 125A) B and C are situated adj acent respective

recesses 127 A hjaeieéddsithen kirawodstoatihe hellav barmet d ribravight the neadigetd 5.
These recesses prtovi de & nestigg .osli tion, f.or.a@ro' ecti(ﬁn 122. Recesses 127
AC al so pPOvi do et bsHatmeae, SStfERnostinitielsietiitedy passage of

projection 122 so that the-[gﬁtp%viag&opltﬁ_grraﬂ;é]t név%éﬁg rﬁénleg)?%h%s rdﬁ]9125B

~does not obstruct the passage of projection 122 orced into recess

127C. 10 As showinterioskiagg portiads R0O@1 8n thetinitied slepeafstomef thecpluthgdeviSatd on
128 int t ti ot 1 Ret,. N t 129 all . t ti f
L7 b imoer 135" ehar ' dpe BRVRCBHER PRk S ety RoeiBas bR 8P

i i 122 h d i i
proj ection %Ergérc% ¢ HizpeHSS Wate alﬁe%gﬁuasmn@n&ml abhtenkg

Second devi ation bet ween second sl ot 11 raction slot 129 is
circunfere@d al ®mgages dinsiralobi6 pndjsecondsidt2lY providedoerotighplingeed 5t urheher

90 i f the_pl hi i h dle.i | L
engaged wi th t he EPBrRH S pdvidedbn cBlifr P bund Brfii e Judialid 1o Sk
into the barrel klredf{13 Rty h@ﬁé?nﬂl%oof\zg?eli %ggiagéim! ofheolﬂgﬁgéﬁoﬁlédéﬂ‘i&éz'g

the projection 122 encounters term nal 30 of retraction slot_1
In FIGS. 4 and 5 radiadlydnwawlly friewnceliar thithroagh iwhichathicoplsinger 15 slides. The

collar 18 is fitted to barrel 12 such that the projection initially engages the

30 first slot 16 prior to use, with engagement of the projection and first slot
16 radially non-aligning the corresponding interlocking .portions 20, 21



gate 124 and gates 125A-D. In FIG 4, scalloped undercut 131A 1§Tﬁggﬁm in
gate 125%@@38023§al | oped undercut 131 B is present in gate 124.

undercuts'p I respective soft hinges to facilitate easRCEAUGM#38t i on of
t he plunger 115. This view al so shows the outer edges 132A and 132B of

of fset gate 125A and gate 124 respectively) @/ni ch are substantially
parallel to adjoining surfaces 133A and 133B respectively. This increases

th f t to f t i di
oraj oct i on i n-an eletry aarRLER! BAgs e dhprB5Bncet B HyiheSh s84onas
a front face 134 expél adrorhalae hbRdw gy 1ace 135 describes an arc which

gives an increased 1 9 OCI 2~~# w0 01/80930 PCT/ AU01/00~58 9 thickness to
the gate 125A and thereby i hae éaslesfol 18 lengitudinally atiesdafrom theogiidésy and

snoot h curved entlay 4 rojegtion 122 should retraction
be attenpted aftté‘rg/%éruglrgge?gg)ts@oﬁ@ ﬁ&’g%p%séﬁn%%rts eﬁ%@’A".VH‘Fﬁ‘e é"@ firghisiet
clear in this vi 4@ dbdabtaAtR Fhrelii j paadl } r oGe '

during passage of projecti onc%‘gZ._ lIﬂ‘!riléu’&/l{(%js 6 agﬁe;‘%&t@ng%&aﬁ ?%O\Mslreéﬁﬁéé%f
nmeans by whi ch r &¢ geviadionodf fhedirgbslol 16 asplunger détisiretradtedrtoreesivet fdd

erthod moht of pl IMGeMS TR ditdlo 2 reertiofelavio; &5, il deniessions 166, o
n stot 217 are pRejedAsA (Mot BbIG0YE TR e S fofPIRoaAs M re

Each ranp 250 term'nates in curved face rrsing=rrom

second sl ot 217. thmosighthegdaiatione28 adddato2fhiz/scootid 23681 7.0 ke prbjddiien is
junction of, . devi n,223 . t 2 [ the junction of second

i d d 7 d
slot 217 and® sec %'88:1@*%1&)& 3??@?1%29?5 Og@ghej;?gngptgtqd fhsowgh 88° tseathai dhieng

‘initial retracti ' j ks § V. [ 216 into
first deviation %ggegﬁghtgﬁgnmg%r osga fégggdfs‘gﬁ ?‘?ﬁp E&Q%Pm{ﬁeilﬁ géQﬂeedle
Proj ection 222 i 43t nespstiveds alighnethd secone-siott 1¥ ld)ﬁ!ji@:dﬁrhélg/t exteMiataigng 223
by abutting agai nft | ed 253A. 20, Furthernore) projection 222 slidably
noves from seconB'¥I1% 19?1390%{30@%8#'%&@9 T530n theosuksasient depression 22dhe
Projection 222 i | hr = 4 0t sl 217, by
abutting agai nst E’%@%%%%S%S%%‘ai Q{Baﬁgﬁrggﬁéﬁédé@QEﬂgﬁSg@@&p&rﬁéw%pp
250 of the 185 enBdowilleengage Fit Ghebendvoé ithe rstioke] esdblipig aﬁgngégérﬂehh%fftﬁém
of an arm having_a g{?gx%g_al - Eerrb@gr 254, an e| bow 255 and a di stal nenber
256. Distal nenbBPE9%s!S &am harel 12.and rafradionsfithe seedisr 13tinterbares! 12 as
conpl enentary to ranp 250. In operation, guiding

proj ection 222 ig{érjgm |eie.ﬂt%qgn§ﬁgﬁeg'es al ong base 252. As the plunger 215

30 is retracted in the dirén embodiméntasfedplingehd 18fooasinyloieetregackidei S

di spl aced by the ranp 250. The projection 222 is tensioned as it is slid
1 9 OCT 2~O-t V\osﬂi'%%dég’ ?Gcwé??gxﬂ%ih%wesmevsﬁﬁom dsnshesm inPFiG 2t aod

222 then fbjhcks spa IdM10 AR BRY; A 7 once it
has cl eared the ?g;’rbg?gg?"dérﬁageneﬁtJgeiowye%f%%?%%e%%%{@&ﬁ?gz’ﬁé‘face 251
of ranp 250 and curved sur tReferriig’ tof FlG.0j2¢Clirsbrsloi24 1B s8€oHd siet 137 lapast
~makes nore diffi Cl.{|t, an& 5 gttegqs t 0. depress the plunger 215 subsequent
to its withdrawalNGFEENEGLR by firgy qv'%@%ﬁ%?aeasaﬂet@dwevwswwth@cprmrra@n

t hat the nunber %r% ; . e varied as
desired and t hat r(—%t eCtﬁgnber éﬁﬁsﬁJégﬁ?%\g?lg&iépg%%s@g&ﬁg%B Fof
illustration. 101#5CduiiBgstepression isd ¢hagstd14buisTeabm BriddgeB ¥ith ¢heach
havi ng a respective %L at ng 35%, ﬁ-ﬁ ontrast to the cgnti nuousley-sl O'E‘leﬂd
ranp 250 skBwn i RT¥pEion 12z sg that rgssigp of thewpbingen i arcaniasosi vithsius

for use with a syt | e he present invention. Although the collar
118 is 15 descri K%ﬁ?@%@%aq%@%bmthe barrel, it is understood that

reference to a To prevent this possibility, the inventors have inserted gate
124 at first deviation 123. The function of gate 124 is to allow passage of

the projection 122 into slot 117 but to then prevent its re-entry into slot

30 116 after rotation of the plunger 115. After entry oi' the projection 122 into

slot 117, plunger 115 will be permanently positioned so that




barrel in this specification will, where appropriate, includ RGe to
a barrel and collar. Wiile it is possible to nount the proj eﬁtgm%@he

barrel itW&M/B80930 is nore efficient and practical to do sacamubalobss 118
for use with the syringe) 20 Collar 118 has a central aperture 160 for
| ocation of a plunger 115 according to the present invention. The collar
118 al so has a body 161 and an upper circul a wall 162 which defines a~
seat 165 for receivin rﬁ:l,un er 115. The _collar 118 has an outer wall 163
which is conti nu“erée%RgCt "B%?'?f@rl%lﬁgaga%or&%%tn%mmg%mm seedle (mohisHden
detail. 25 Projegtg s into the aperture 160. FIG 9 is a

sectional view @k%@ﬁﬁg%mgﬁi ne AA and shows the projection 122 with

curved end 157. Wall 162 d&¥henpreseebtinidiftofsoblsoeppte/ ithat ANisepdshbiedtgy L nge
. plunger. The bg?d}i/, 161 is _continyous with the barrel-grasping arns 164A and
164B whi ch respeings @siscipsed i Austrabian Rstent1dpplication NGBS 14288 1D bes a

[ | [ f..FEl 8 01/80930 .11 1 ocT
D20k o) Ao oo s Mers\iafitdhad! 2 dhe 4SS ful AShraneion ol it 1180
formed by proxi rsdrrelortiRon Thi4, redtlRomt E08idenengagdménPoF t4 %”céﬁ%ts?ondin

termnating in curved end 157. The el bow fornms an angle of slig y gré€ater
than 90 so that intaslgekin@epertidmss| opes towards the surface of a co-operating

I t 5 . Pref Lecti 122 i iliently fl exibl
Phat “di spl acement of the en SeAte IR SF iredente, S, G e mrptant
will be foll owednbanters Iz pmhuw@a_téshﬁzsﬂx,onzsgj ??§é,2428beﬂ %&%@y‘d SR

150. The distal portion 156 will be "displaced radially outward
ramp fol | olfed byl .rHipse pptemare efsehimpa ditestion that alimesageojettiomn®2216h. 10

e hatas o L ISIBR Y bR Blord g A ntali b adled D Bt
slot 117 or, al tipensid be][tw? plarsgert 165 antand seddie kha 4.t figé’rf@%it é sl ot

129. Anot her advantage o he curved end 157 of projection at
it only has poirit2 allowodeprassions of dise iplungeretiSicridewevdre whsnever thar | v,

ok RSsSB4 iR ok, AL I Bk T
IoLET ol bR P boe 17 0 e AR dA o,

Anot her enbodi ment o present 1 nvent

FIG 11 and FI GB,2C artD.cdinabés, vdthdrawat oftherpjangdrin thebatral $8 priventdd by

i nt erconnect ed tgoatgse(‘ia%g-ﬁl. ot 417 via first deviation 423,

However, as the plunger 115 is depressed and the
interlocking portions (not shown) are aligned, the plunger 115 engages
20 the needle for retraction. The plunger 115, however, cannot be
withdrawn a!ong slot 117 because of the presence of the gates 125A-D
against which projection 122 abuts. A retraction slot 129 is thefefore
provided to allow retraction of the plunger 115 when engaged with the
needle of the syringe. Retraction slot 129 and second slot 117 are

25 interconnected by second deviation 128.
~ Referring now to FIG. 3, sliding movement of projection 122
from first slot 116 to second 117 is straightforward. Hov_vevef, any attempt
to slidably move the projection 122 back into first slot 116 will encounter
gate 124. Any attempt to force gate 124 will lead to its jamming against
30 the wall 126 of deviation 123. Any subsequent additional force applied is
unlikely to be successful in forcing the projection 122 back into slot 116.



second slot 417 interconnected to retraction slot 429 via seco anﬁﬁzﬁl %i on
428, retraction slot 429 interconnected to fourth slot 470 via't 4
devi at i onWAY4VSAYW fourth slot 470 interconnected to first EITAUMAGISE a
fourth deviation 472. First slot 416 and retraction slot 429 are

| ongitudinally offset wwth respect to each q@ther, second slot 418 and
fourth slot 470 are longitudinally offset with respect to each other; first

devi at i 423 i.rd deyiati 471 . i tudi I ffset wth
respoct Lo each bYRBr Deled R ot 424 degibiessitin el he noomest aan 472

are | ongitudi nal lyy pinh StBErewy Bre Ao o kRdi

arrows in FIG 11. HV\D 05/ %Bgﬁgﬁq?%d% z~cﬁb%¥'i‘?§%ﬂ?%6’%%§g§%‘% ng
to FIG 12 and FI gpeteei anpar similar gprinaiple] aHoWeehagatexdy 28628 and C are
barrel -engagi ng arns, 464A and, 464B, .first gég]éggtl on 422A and second

proj ection 422B wHrRRIAUPBRLIRSHEEIVE f8Fes vt anssbeabtihe subsiemtivener .

SN o o ot ! . . ; et
hat of ‘second prar oy SOBRIATE P2 TkRe ool bR RegMi Rapob”
toward needl e enforfrdjecRohet22. nRecessestl A7 &C albéArolidetdiGdrayics fortifacdrit’ St

projection 422A is located in first slot 416 and second projection 422B is
| ocat ed in retraf8tasnsdd guringopassage: of praipgtiont R spdbat thengblessiRs otpatso

whi ch bears 10 aggai c 4 i o_nl r .415) and col | ar
418. First slot g’%gnﬁr?c'l EQES%#%%U@%E%W ?ﬁggf%&mgggﬁr"g AP4SS88R Ofr anp
474 does not resprojetticr 122Wemfovesttinto @ceBsgpgcti on 422A in first slot
416. An abutnment 475 is also located in retraction slot 429. Abutnment 475

in refractit8n sl ot 429ASsShPYek inddbed and IKbagrs, agrtendAdD4agioinsy seeond t he

15 formof ara Lt li~a enent 9L segond .projecti 422B -
(relative to pl Eﬁa\éllra b 5)6918; 'gﬁ°| %@%&F% {éﬁd& agé'ecte‘is%tﬁa%%q ﬁg&a?ggwaﬁﬂwﬁl G
14A; such as wheretrautionalof ytriee pslengernd 18! (aaer N rrel
412. Referring now to FIG 14B|,qjvvi?ehdrawal of %fﬁg%@%g@%g%rgﬁ%ﬁ@?a

poi nt where proj @epiesssdsaier prejeatiors12ahaspracesdedbibyough gate AB6D aAd and

b 475 | : i ib i i 4 d
1298 are prof or oS BoViatich P26 SHBNY IAT T28 HPRRG <sRBRd a0 1AP s
they pass qger rarmrét?éctmsmutzgastciréaﬁféx@ﬁﬁspamﬁioven%drﬁgg@%%orﬂ%éé and

422B t'hen snap back into lglnéagemsnt 25 with slots 416 an espectively.

Because pr oj ect i hieratwengh skiyes fudheryO@hietation of theaplupigen 125. At thigerointls i s
ted f j d i.n.th i ti f which jt
by second proj oiie BredsR Saely ¥babRa il Hid Blindsp 4 ioTte nedels 473"
depressi on of pl gagetheflbe ssafelyatetr@oied RiE the barel L2 p?&ﬁ@'sxgﬁ%@qtﬂbs
i

|
expel | ed. Thus, 30 conpletion of fl unger 415 w thdrawal in t recti %n of
the arrow i n FI Getrestiomaftplysgeet 1% untidtherprejestiond22r éndouinters ernsipal wad

barrel cangqt be . 2~0# 01/80930 13 injected. PCIT/AUO1l/ OO 158 It
shoul d be ggt ed ?%%#?%é%[éba& ctions 422A and 422B are |ongitudinally
of fset, as are fourth devi g FIGS44%RNS, thBFOBFE 9RY @E\)aﬁi%gj;ég%gﬁg&a%ﬁs of.

projections 422A and 422B are guided along first s retraction
sl ot 429 respect@atel §24ua0d| gates 1HOA-D: atibdFiGic#, isnaliopesliundesdubt 1374 iand

Seeond SO sy GFRRRRE MY bbb P ek I8 e
Cindesi 126l 5. Tovermnt of or o Sor s PONGP TeREANe SO, TS (pekiiMile casy
25 operation of the plunger 115. This view also shows the outer edges 132A
and 132B of offset gate 125A and gate 124 respectively, which are
substantially parallel to adjoining surfaces 133A aﬁd _1338 respectively.
This increases the area of contact should any attempt be made to force
the guiding projection in an undesired direction.
30 Referring to FIG. 5, gate 125A has a front face 134 and rear

face 135. Rear face 135 describes an arc which gives an increased



10 devi ation from whence they exited by virtue of projection ﬁ?f@ nth r
422B bearing agai nst the | edge | ocated at the junction of eac gge i've
devi at i onwéﬁﬁil/@%’t Conpl etion of plunger wthdrawal is fdQTARM/00Y5SS i r st

proj ection 422A slidably noving into second' slot 417 via first deviation

15 423 and second projection 422B slidably govi ng fromretraction slot 429
into fourth slot 470 via deviation .471. Th¥s causes a 90C rotation of

pl unger 415 with, respect

I, | d b | ) i f
P nder 415 o 1 ISR Io tfe DRte Aonh et Intreaseiiits shrrad. T bc@sbon
422A i's slidabl yploQfised mo%qs:lcawv@a %m@m&%@é& ssﬁﬁﬁgpg%%ﬁiéggaﬁ 2B

is slidably located in fourth slot 470. best seen Tn

slot 41? has a pshouidiireyyactiorabetattemstedi aftéhine mrefstion 14%ehaeHAs8Ed HIBS
450A, 450B, 450C 450D. As %unr?& 415 is depressed to inject, first
proj ection 422A s Itd§ Z0RL0 cleqy I tus xiaw that giade dR5Aawhingedly meeBintas0C
and 450D togresty, i I . 415, in a simlar fashion to
t hat descri%ed i%b%%sea?gﬁgd%ﬁ@g%%t%s&déecg&% ié%j ection 422B, however, is

freely slidable within fount FIGB0S aitD7, Merchareesitbvi oledr ARSIG LY fwibNNger
415, needle end 414 of plunger 415 is aligned with and engages needle 413
as hereinbefore r@tﬁ&@@‘éﬂﬁﬁé@.‘@%ﬂﬁ@@)’e@? festrigiedsir prewantedawBen forejection

pr.oj ection 422A @gevyébé%éc‘%%s’& ,?,%-FIIT 2~0O~a PCT/ AUO / 00458 14 noved into

retraction sl ot _ eviati'on 428, while second projection 422B
moves fromfourth slot 47CFiG\f@isfa patt idwlof 4AGmbcHimeHE %:ﬂp@ﬂgbﬁmsrbﬁﬂé
re

This results in a further 90 rotation of plunger 415 w pect to coilar
418 and bal@el 4dnygentign imavhighpeitsetoaates 225ARxin sipto21% areawiptactts bynao

Shown i n FI G 1 aetiesnaiitrhts sHel B hniph 2atfer Phlh fouh A Brdiates 1n
second proj ect i ajurd@d Raceo2®$ risingofedrn the H=ke t252ufseRBhd 4Tdt 217 W!éébﬁ%ézég\k 416

t her eby preventing depression of_%l_unf;er 415; first 10 projection
comes to bear adPriedoasL5¥hand Z538nlacetedat thenjusiction afadevistieh 223 and

preventing with I Tt i : nger 415, t.h r ering_the
syringe 410 i no%&%be%‘?&ﬁ%%r gp tﬁ%é%%&&l’%ﬁpngh‘éﬁgé%@gagﬁﬁﬂﬁ‘dt he
ai m has beph to dnggtiorP228 respactilelyr ed enbodi nents of the invention w thout
limting the invention 15 to any one enbodi nent or specific collection of

features. Various changes lang motrd itbat i duringrdpitise retraction tphejectiiod2a2nt s
IR 2 e e N R Ty TN

TS changed s SAPCTIIy Bl A 17 e gag ok oS

rom re-entry info first deviation 223 by abutting against ledge 253A.

20 Furthermore, projection 222 slidably moves from second slot 217 across

ledge 253B into second deviation 228. Projection 222 is thereby

restrained from re-entry into second slot 217 by abutting against ledge

253B.

FIG. 7A is a side sectional view of a ramp 250 of the

25 embodiment of FIG. 6, wherein projection 222 is in the form of an arm

having a proximal member 254, an elbow 255 and a distal member 256.

Distal member 256 terminates in a curved suﬁ’ace 257 which is

complementary to curved face 251 of ramp 250. In operaﬁon, guiding

projection 222 is resilient and slides along base 252. As the plunger 215

30 is retracted in the direction indicated by the arrow, projection 222 is

displaced by the ramp 250. The projection 222 is tensioned as it is slid



1 9 OCT 2~0~ 15 CLAIM5 1. A plunger for a single use retract a?gﬁ qr?me
havi ng a _co-operating barrel that has at | east one projection 9

retract aHY%OHgOé??ﬂ e engaged therewith, said plunger engageR@r/augi/odissai d
retractable needle to facilitate 5 retraction of said needle and conprising
a plurality of interconnected slots slidably engageable by said at | east
one projection, arranged so that slidable élx)gagement by said at | east one

j ecti i d ' id pl d _wh ' | i dabl t
bf e d by Sai d U U 2eRORR0, Bofeclion P25, 478 ikt o7 Shas (o ianaeamont
prevent re-use afi Bess ME2GRsIol 912 okl RbYE e inr ARl MlNBEmery

conprising a novenent restriction neans to restrict s

sai d at |east orketyeshaomplamentarycuated fast25Nef eims 260 apldusialéd $uifbice
slots. 3. The pl er of QJaim. for a single use retractable syringe
having a co- operdti 1% HJQIGSION Rd2Pevieptse (?fr &t deastomakes morerigiffipulingay of
Claim 3, rei ' | [ t | ses first
Sl ot and & Becoreaior & SeBredy R pliloE LRSEELAdY & RBSHERGL A
Claim4, furthemuseonprising a gate that in use restricts novenent of the

projection fromthe seconﬂnsl.?&)@i nto the first slot through said deviation.
20 6. The plunger of d ai nf Vil bgrappteciatagbyshaskiled perseprtbatithe namber

| ocated in said ’ m6, comprisin

b urar ity of - gaciaeiys 2s0tor el Y8 Hrcton iRl Be kel B daditbe and s e
to resist withdthattheaiumber désmfmld.hé}e'inﬁb&néﬁswlﬁ?rthéfp_ugb@éé@dl‘,iﬂﬂié»tl‘étlbﬁ.]
conpri sing a reh:récy on slot 25 interconnected with said second sl ot that
in use faciditafds /& shews slipledamped abhigeenis 860AaBdand G eactabiaringead| e

d th . q : t abl : i b
co- opor ati ng bal EooRiy® Bt BeR I BalRstIR B8, GrieliSf I9PS pRmroest |
accordi ng to anshpweciadri®7Aal ai m 1 9 OCT 2~0# 16 10. The single use

retractable syringe of Caim9, wherein the barrel conprises a collar
mounted thereto, which collfl& &ehays adepsiew afcollantis suitabledpeuse with 1.

The singl e use re}inaat Sy | ' [ el 1d collar 5.
conprises a Si ngﬁbhg‘réoﬁgtrﬁl o%. ‘@%’%ﬁ%’%%&%’é&@s?&%@f@gbﬁﬁa 801&)} ia'r:l&e 19f
any one of1& ai niesBribéd abwdpapatecirarthe bafred it Bl tirRfdrallod thafbfer .
thereto. 13. The single use retractable syringe of Claim1l2, wherein said

pl unger is rot aPaGI ithigi sPeciicatipawitl whetenappropriate; mciuste referarive toaa d
Dl inger to an oPPSI ARESAE, SBHIET & sRaRBEs 6 mouh e FedeaioR ahdhan o
needl e for retr @eiieditsehicit BooRé efficisit RINSSiaRicAto SR §b BhWHISF 148 18X08k
fluid contents of .
with the syringe. .
20 Collar 118 has a central aperture 160 for location of a
plunger 115 according to the present invention. The collar 118 also has a
body 161 and an upper circular wall 162 which defines a seat 165 for
receiving plunger 115. The collar 118 has an outer wall 163 which is
continuous with barrel-engaging arms 164A, 164B seen in hidden detail.
25 Projection 122 extends into the aperture 160.

FIG. 9 is a sectional view taken along the line AA and shows
the projection 122 with curved end 157. Wall 162"deﬁnes seat 165 for
receiving an end of a syringe plunger. The body 161 is continuous with
the barrel-grasping arms 164A and 164B which respectively terminate in

30 hooks 166A and 166B.

FIG. 10 is a part sectional view of the cap of FIG. 8 taken




said syringe. 14. The single use retractable syringe of C ai éﬁ@c‘j L@&Eer
conprising a 15 spring which facilitates retraction of said g?l

sai d retr ¥ U %eedl e when engaged therewith. 15. The pPGEGHI016458] ai m 1
for a single use syringe having a co-operating barrel with first and second
proj ections, said plunger conprising a pl urg]i ity of interconnected slots
slidably engageable by said first and second projections. 20 16. The

Gt ona 1 ongi t udi RIS, T B 98: I SHrSNAWE iedisRige fomechy rozanal
conprising a fir Ebp%r?ﬁb@eﬁﬁﬁm%sdn‘at@s?alr i@l’?%@”tgflﬁgfaftiﬁpg?%&fr\?éﬁ g

slot, said first slot connected to sal second sl ot evl at1 on,
said second sl ot 166nn€he edbaw feansl aneamglet ofoslightlgtgrbsten tRan VOC ol that the

devi ation, said ret.racﬁion sl ot _conpected t saigl fourth s|lot by a third
devi ation and saPEPIPEiRN FlIeR tewRmscthe) SWTass af @ £RoRSraind plungeyu (et

deviation. #8. T ' [ : ' i el
o urality of abubadnts Toee endioebhipn LRy PRIERHT i Y o hE° °

restrict w thdradispladersentdbfitharger157 whefl édgagiigrahip 130, fthexahprgewilof
Claim17, wherein the first slot includes an abutnent in use engageabl e by

sai d second proj betfpawed kyeaflick backe pnes he prejectinn 22 clgais the Zemprheo.

pl unger of C ai vl i : d 1nc 5 u in
s angageabl o by '6SEF pBert 150 At b8 theriibdd b IR T hy S 4 TFR

pl unger after refdlatadby asadiziplievardsZhaplfebobhd B8asehgélofidmpga.s0iher ei n
said retraction slot further includes an abutnent engageabl e by said second

proj ecti on1Pn use to restril®e dagiHesen dReoend pfapisientigar 1220helps farsi thgl e

use retractable j i SIAGR A Al rel .hayi i st d
proj ections; andawdg;égg']%ﬁgﬁ%igr% tgg’é%r"é}rﬁ??g%’iﬁ? 'gﬁé\’%g f'é";ﬁ}%ﬁ%g Sfogc'gl%ai m
21. 23. The singtetives setend atdtab] 2 op yaltaraatiedly Grémnthd2sedome $16t N8l featHeny a
collar conmprising said first and second projections. 15 24. The single use

retractabl e syri iefeagdionglef /93, further conprising a retractabl e needl e

nounted thereto. 25. The si Lin i.m 24
whereby in use the first pﬁgﬁg@?ﬁcﬁlééﬁ%%%ia?%gu@épﬁn%&g% 031@30@&@9@&8&“
proj ect i on{gngagasthiaift el e peint Sorithct G raptiBeNds it dves dpbsPfid fims) ot
engagabl e by the second 20 projection to restrict depression of the plunger

before withdr a\r/]vaCiQﬂﬂ)lt, Helspanegeanthst ge)eﬂexbmmféh?ora&ﬁ@tim will b tetedned in
inge. 26. T ' i im 25 '
oe, "Sai dpi ungeld 513 B R £ PERRE S ARG WPdfucin RREE e Bt Pl

cannot engage sahfbvieRidrita ahe plumees rslafieé & the'wal 868 stfrothdfmgishrpélunger to

an orientation 25 whereby the plunger can engage said retractable needle
for retraction thereof afté&nolieg exdpdimernt Qgih;e presegéinvertionTise sbowgl i use
retract abl 2osyri E% o{) (Fgai m 26, whereby in use the first projection
engages thé-seco §I 1[’ hd can engage one of a plurality of abutnents in

said second slot to restri ¢4 PG hdranepFIOM 2 tecddl bog8BnRAOPIBNGEr 49BTtRssS1 On
of the plunger to deliver the fluid contents of the syringe is conplete.
first slot 416 interconnected to second slot 417 via first deviation 423,
second slot 417 interconnected to retraction slot 429 via second deviation
428, retraction slot 429 interconnected to fourth slot 470 via third
25 - deviation 471 and fourth slot 470 interconnected to first slot 416 via fourth
deviation 472. First‘slot 416 and retraction slot 429 are longitudinally
offset with respect to each other; second slot 418 éndvfourt'h slot 470 are
longitudinally offset with respect to each other; first deviation 423 and
third deviation 471 are longitudinally offset with respect to each other;
30 and second deviation 428 and fourth deviation 472 are longitudinally

offset with respect to each other; as indicated by arrows in FIG. 11.




1 9 OCT 2~0# 18 28. The single use retractable syringe of C aiérg @; \A,Z@'S,'eby
in use, ”W Bi%?(?l’ and retractabl e needl e are engageabl e after ;Ir i on
of said pl u%ge( 0 thereby facilitate retraction of the neBdl/AUPHRM4SE he
barrel to prevent re-use of the syringe. 5 29. The single use retractable
syringe of C aim 28 whereby in use, during ﬁgtracti on said plunger and said
needl e engaged therewith are rotatable into final, inoperable position.

30. Th i ngl i C alm 29, . wher ei f
Cetraction o the needl o SBHIILER Az bR s iy GaticuRr diyan 4 siies
first slot and WOdﬁmeﬂlmt@-eh?égm@Férﬁ’%MGéiA‘ahBQKSWBr ﬁtﬁt ?'r@%cﬁd?x 455 raiac m

depression of the plunger. 31. The single use retracta ringe of
29, wherein af t eSSF@RY RFCieniiopf 42218 whielllarei bngioginetly, offdet Wit $é&spect to

proj ecti on engag h tr i | o nd _can en the abutnent in the
retraction slot tg %Cbeéﬁeﬁbtﬁmﬂeﬁ@pg%ﬁrsgfprpﬁg%g %fﬁ‘ggmecsez in hdirgatigine
use retractabl e spposies tofthansf s86orRf pigict u i glng a
spring, which faCPFi tates retraction %@Jiﬁéﬁ‘ %?%ngver}éna%%%&q%&)@h@&%ﬁl e
needl e engaged t #dPetliatiis taardmasdieierd dd44. ret ract abl e syringe according to
Caim9 or daim?22, 20 sugftfanti al I%ﬁs Pérei n described with reference to
the acconpanying . draw ng .eS'Z!ngAnﬁ u gg ad @by dnitiglly & osei ﬁTSI,pr_Ojection
substantially as4nandsodamelihiet dbf 416 8ha"ERd" Srolddflof YR WA in

drawi ngs. .AL2.
[. ASu. AE. A. Al Y. AretradticBpsies 128, AGlittaiiedlinAhiFpdditidry by pring] 480 WhiktYbears

al ou] ca ?ajsz”ai’ cpBaFRLFRh T @ SR B bfSbay 45 beng caljaratpc dEyetsiot
al ca] ca] cal tal oh o] Aol oor | SByEGH ITIRS 1O of L ATdy ThG remp 474 does

| = Bi#3$5%1900<Ba TESiCt Slidablel movementrof pbjection] 42/ sidtcabealisal o cal
c , : .
a] cal] ca] ca] ca] c3PUEReNt 42519 alsec locaiad in deirastion el 639.c Abutment éZBcial vOx

00002445v6Y8e8g8 ey ’?m \ ch cal.calc

a)J ca] ca] ca] ca] gaﬁ%%dgg calc gﬁ%ﬁgﬁg%%%a%tﬁgn?ﬂﬁa&wy]be Jn the

a] ca] ca] ca]lba] cajorml ofija ahmp) dathitsd] sligablk MOUMEINONEIHROBRISR{Tk 2bB

RR2SSSSThTTLUY| rT‘Cag."Y] cUé al cal c%gc;a] ca] ca] ca] ca] ca] ca] cal ca cai calcajca]c
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25 with slots 416 and 429 respectively. Because projection 422B faces
guiding end 419 of barrel 412, plunger 415 is prevented from slidable
movement back in the direction from which it came by second projection
422B bearing against abutment 475. This restricts depression of plunger
415 so that any material in the barrel cannot be expelled. Thus,
30 completion of plunger 415 withdrawal in the direction of the arrow in FIG.

14B must be performed or else material in the syringe barrel cannot be
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It should be noted that because projections 422A and 4228

are longitudinally offset, as are fourth deviation 472 and second deviation
428, in use projections 422A and 422B are guided along first slot 417 and
retraction slot 429 respectively, unable to be rotated back into fourth slot
470 and second slot 417 respectively. It is also noted that abutments in
the form of ledges 476A, 476B, 476C and 476D are provided that assist in
guiding the projections 422A and/or 422B into appropriate slots. These
prevent undesirable movement of projection 422A or 422B back into the
deviation from whence they exited by virtue of projection 422A and/or
422B bearing against the ledge located at the junction of each respective
deviation and slot. |

Completlon of plunger withdrawal is followed by first
pro;ectlon 422A slidably moving into second slot 417 via first deviation
423 and second projection 422B slidably moving from retraction slot 429

_into fourth slot 470 via deviation 471. This causes a 90°C rotation of

20

25

30

plunger 415 with respect to collar 418 and barrel 412.

Depression of plunger 415 to injeét material in barrel 415
occurs when first projection 422A is slidably located in second slot 417
and second projection 422B is slidably located in fourth slot 470.

As best seen in FIG. 15, second slot 417 has a plurality of
abutments, in this case in the form of ramps 450A, 450B, 450C and 450D,
As plunger 415 is depressed to inject, first projection 422A bears against
any respective one of ramps 450A, 450B, 450C and 450D to restrict
retraction of plunger 415, in a similar fashion to that described in previous
embodiments. Second projection 422B, however, is freely slidable within
fourth slot 470. -

At the end or depression of plunger 415, needle end 414 of
plunger 415 is aligned with and engages needle 413 as hereinbefore
described.

During refraction of needle 413, first projgc{ion 422A is
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474 in first slot 416 thereby preventing depression of plunger 41 5; first
10 projection 422A comes to bear against abutment 475 in retraction slot 429
thereby preventing withdrawal or retraction of plunger 415, thus rendering

the syringe 410 inoperable beyond first use.
- Throughout the specification, the aim has been to describe
the preferred embodiments of the invention without limiting the invention
15 to any one embodiment or specific collection of features. Various changes
and modifications may be made to the embodiments described and
illustrated without departing from the present invention. In particular, it is
contemplated that gates, abutments, ledges and other means disclosed
herein for restricting plunger movemént may be readily interchanged as

20 desired by the skilled person.
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10 5  refraction of said needle and comprising a plurality of interconnected slots
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10 2. The plunger of Claim 1 further comprising a movement restriction
means to restrict slidable movement of said at least one projection within at
least one of said plurality of slots.
3. The plunger of Claim 1 for a single use retractable syringe having a
co-operating barrel and a single projection.
15 4. The plunger of Claim 3, wherein said plurality of interconnected slots
comprises a first slot and a second slot interconnected by a deviation.
5. The plunger of Claim 4, further comprising a gate that in use restricts
movement of the projection from the second slot into the first slot through
said deviation.
20 6. The plunger of Claim 4, further comprising one or more abutments
located in said second slot.
7. The plunger of Claim 6, comprising a plurality of gates in said second
slot engageable by the projection in use to resist withdrawal of the plunger.
8. The plunger of Claim 4, further comprising a retraction slot
25 interconnected with said second slot that in use facilitates retraction of said
plunger when said retractable needle is engaged therewith.
9. A single use retractable syringe comprising:
(i) a co-operating barrel having at least one projection; and

(i) a plunger according to any preceding claim.
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5 comprises a single projection.
12.  The single use retractable syringe of any one of Claims 9-11, further
comprising a retractable needle mounted thereto.
13.  The single use retractable syringe of Claim 12, wherein said plunger is
rotatable within said barrel from an orientation whereby said plunger cannot
10 engage said retractable needle before depression'of said plunger to an
orientation whereby said plunger can engage said retractable needle for
retraction thereof after depression of said plunger to expel fluid contents of
said syringe.
~14. The single use refractable syringe of Claim 13, further comprising a
15 spring which facilitates retraction of said plunger and said retractable needle
when engaged therewith.
15.  The plunger of Claim 1 for a single use syringe having a co-operating
barrel with first and second projections, said plunger comprising a plurality of
interconnected slots slidably engageable by said first and second projections.
20 16. The plunger of Claim 15 comprising four, substantially parallel slots
that each extend longitudinally along said plunger. |
17.  The plunger of Claim 16 comprising a first slot, a second slot, a
retraction slot and a fourth slot, said first slot connected to said second slot
by a first deviation, said second slot connected to said retraction slot by a
25 second deviation, said retraction slot connected to said fourth slot by a third
deviation and said fourth slot connected to said first slot by a fourth deviation.
18.  The plunger of Claim 17, wherein the second slot includes a plurality
of abutments in use engageable by said first projection to restrict withdrawal
of said plunger.
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an abutment engageable by said second projection in use to restrict

depression of said plunger.
10 22. A single use retractable syringe comprising:
(i) a barrel having first and second projections; and
(i)  a plunger according to any one of Claims 15 to Claim 21.
23. The single use retractable syringe of Claim 22, the barrel having a
collar comprising said first and second projections.
15 24. The single use retractable syringe of Claim 23, further comprising a
retractable needle mounted thereto.
25.  The single use retractable syringe of Claim 24, whereby in use the first
projection engages the first slot and the second projection engages the
retraction slot, an abutment in the retraction slot engagable by the second
20 projection to restrict depression of the plunger before withdrawal of the
plunger has been completed when filling said syringe.
26. The single use retractable syringe of Claim 25, whereby in use, said
plunger is rotatable from an orientation whereby the plunger cannot engage
said retractable needle before depression of said plunger to an orientation
25 whereby the plunger can engage said retractable needle for retraction thereof
after depression of said plunger.
27.  The single use retractable syringe of Claim 26, whereby in use the first
projection engages the second slot and can engage one of a plurality of
abutments in said second slot to restrict withdrawal of the plunger before
30 depression of the plunger to deliver the fluid contents of the syringe is
complete.
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5 29. The single use retractable syringe of Claim 28 whereby in use, during
retraction said plunger and said needle engaged therewith are rotatable into
a final, inoperable position.
30.  The single use retractable syringe of Claim 29, wherein after retraction
of the needle is complete, the second projection engages the first slot and
10 can engages the abutment in the first slot to restrict depression of the
plunger.
31.  The single use retractable syringe of Claim 29, wherein after retraction
of the needle is complete, the first projection engages the retraction slot and
can engage the abutment in the retraction slot to restrict withdrawal of the
15  plunger.
32. The single use retractable syringe of any one of Claims 22-31, further
~comprising a spring, which facilitates retraction of said plunger and said
retractable needle engaged therewith.
33. A single use retractable syringe according to Claim 9 or Claim 22,
20 substantially as herein described with reference to the accompanying.
drawings.
34. A plunger according to Claim 1, substantially as herein described with
reference to the accompanying drawings.



