EXTENDABLE AUTO RETRACTABLE MEDI CAL SYRI NGE Techni cal
Field This invention relates to a safety syringe
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medi cal or dental profession or in personal drug

adm ni stration so that the physician, surgeon or other
needl e operator m ght be protected frominjury by the

needl e after its use. Background The danger of injury

and poEXTENDABEE AUTORETRACHABOE MHBICAISSBRINGE
virus to nedical practitioners using needles in the
Techmd¢al Faeldse of their business is well documented.
Thus, there is a need to protect nedical staff from
TRRGh PerftfonGlad th i sefoty bﬁil?et havehgdredutd retksctdiloweedldfdr use in the
there are many bl ood born diseases, it is becom ng
medizator déntall profesgion e it perbenaiddigasimipistfadionisothat the physician,
agai nst such di seases. Patjients al sq deserve fhe sa .
SEe@ror oienBRadiR e HioR B hRselecierl fEPTREpER bY the needle afier its

Qgctitioner receives a needle stick injury prior to
g Ving an injection, any blood di sease that nedica

ractiti oner has can be passed on to the patient.
g@&ﬁﬁ@ﬂﬂ%re, persons who are in the habit of
adm ni stering drugs to thenmselves run a severe risk,_ of _
Thetangdrrg injurhand passibheinfpsisintfren the HIY¥ o hepatitifaiys to medical
cont.acti ng other viruses if need| once used, .S
PEGUBENTT Uamedicedlss i1 Tedwrmal eRure el the R BUSnGRd el fpoumented.
proposal s ai med at reducing the nunber of so-called .
hbastherstis e nepd fapiatectanetlicalrstaffi srom neegie stiskvejupisenin a time

made .t o provide saf e syst f di sposal .of .such.
eIt Inoen that 1ot are SUBHK BIPePoTDr Bbear-4 I bofipe more
def.iciencies, ;Wile it is known ther I ract abl e
E5tpAlBRaRE i mefienl ol Ry e STR AR 1o the
resent invention discussed herein, is not only )
Eatlonts@ﬂ&cad‘tsamfethetsamei protictipaagainst sohdiseasge Hepmedical
and is. extended onl

o RneSL et R o, Lo, A0 et cnded onb Y S blood
Ia?s%gsef fat H0Gi0 %&'gc%{tio%re? fkd EAPRE f)astsgd G816 the pﬁﬁ@ﬁt?a

Furthermore, persons who are in the habit of administering drugs to themselves run a
severe risk of contacting either of the specified viruses, or indeed contacting other

viruses if a needle, once used, is reused in an unsterilised form.

There have been many proposals aimed at reducing the number of so-called needle-stick
injuries and various attempts have been made to provide a safe system for disposal of

such needles once used, but such prior proposals have had deficiencies.

While it is known there are retractable syringes on the market, the syringe according
to the present invention discussed herein, is not only auto-retractable, but is different
in that the needle is retracted prior to use and is extended only at the time of being

used.

This invention means there is no need for any medical practitioner to come in contact

with the needle point, either before, during or after injection.



with the needle point, either before, during or after
i njection.Because this syringe cones with the needle
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at all tinmes. Object of the Invention It is therefore

an object of the present invention to provide an auto
retractable syringe, in which the needle not only

"Hechasd ﬁ1i§§§ﬁﬁ%euc§ﬁncsbs%th'tﬁe hBedte hBhRLWAHiPHRI BarRN the needle
prior to use. 1n this way, the syringe enploys such a

newdig stérile falrtinhe. manner prior to use, and provi des
for permanent storage of that surgical needle, once

l{r_gﬁgc} df@h@@#ﬁﬁ&@m ially safe nmanner. It has been

_ _ bj ect can be acconplished in a

TeisaherSgs an Bt ibe e seRb TV AUt ooV B ST I tactable syringe, in
HiONhe! r%eﬁfeh{?ot% fygrefr%trs %?ﬁe% EQB, Bt fs%a@@ﬁé’étﬁ g&ﬁ&&éﬁé@li%r to use. In

pl ace attecon% tion o e’'injection cy

Shik Glayl, HeyirBfe @bPlEBSIulcH alriceiiRtih atste@Hé MRMbhedpdor toSike, and
working tinme. This invention will also greatly reduce

tpnevidey fagpenrhantah sforageidhatcasgical eedlagondewsed dnd substantially safe
mllions of dollars in nedical treatnents. At the very

I"BHY¥Tt he i nvention provides an alternate means for

providing an auto retractable syringe to protect
dtybastsendoundithat this objpcetroandre ascomplishedhinmwsaringel design which utilises
contact with the exposed needle prior to use and once
arfartidgertgdoid thanasdlqpaer toapsen SugRg iection. ang wjch allows for the

descri.pti.on er al refers to syringe. of C e

SO o HERERSeAY & T Mot g KRSt of the niection cycle.

t hereby, and reference to a syringe is neant to )
Nrashp sisek myyries drecopide in bothyireatmentamdlashmioskingrtime. This
needl e al gne i ncluding slimine syringes, ere, by. )
éﬁY?I%ﬂﬂneWﬁEl abpa&r% ,Te%H%e the aes ﬂ% egpudiggases saving lives and

.ul | |ied, Discl f the | [ Th
iidhs 4 B8 Pems il BB R ot des an auto
retractabl e safety syringe having a syringe barrel
vili th VRsleastiibs nsantimupigeides saaltematemeansiior preyviding an auto
D80 PP ER RS, AL a2 028 contc
SYith e Hﬁéd‘ﬁe"edfé"i}:)ﬂd?% 58884 bcCRE Tsﬁiﬁ&ehﬁso%%ﬂ’%éﬂ.

| ocated 'n the barrel, the needle cartridge
Although the following description generally refers to a syringe of conventional size, no

such limitation is intended thereby, and reference to a syringe is meant to encompass any
other needle/syringe combination or needle alone including slimline syringes, where, by

suitable adaptation, the invention may also be usefully applied.

Disclosure of the Invention

The invention in one broad form provides an auto retractable safety syringe having a
syringe barrel which has a hollow plunger located therein, the plunger having piston
means associated therewith so as to be sealingly slideable within the barrel, the syringe
further having a needle cartridge assembly located in the barrel, the needle cartridge
assembly comprising a needle, needle hub, and a housing therefor, the needle cartridge

assembly being initially releasably engaged on the end of the plunger in a retracted state



assenbly conprising a needle, needle hub, and a
housi ng therefor, the needle cartridge assenbly bei ng
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in aretracted statewithin the barrel prior to use,

and novabl e to and engageable with the end of the

barrel where the needl e extends t her efromin an in-use

REdld th%rba f RH&" foqfsel ISIBVé]ﬂb g@éiolg Withnge Wl Bhthe barrel

tinme the pluhger is W thdrawn ronre genent wtht

Gaetd thd @Redls @x@ads thebeff@hiinan urnué'enpwmomfmqrerfaﬁnmg an 1nJ jection,

plunger for taking fluid into the barrel and causi ng

and dering whighdime ther phunger ipaiibdrawn Gam reagemant with the cartridge, so
etion of the dnj n.t.he

A% %@g? egltg gglglfcﬁ?r{ ANgr As aplunget for gﬁ{gr 8 4nto 38%5?%§1rand causing
I{t%%; 8 91&? eEE:glnl'ﬁ@ %Sﬁg ‘é.?d tv{l‘té}elh Ts?ﬁ%gﬁé}ﬂstg @oﬁ‘%lé’u%h lof @ﬁe injection the

appreci ated t hat
bmngéﬂﬁrdebﬁesﬁadnﬁntﬂheﬂtd daukh therartnidpe vayytotrbieadi thd wardle such that it is
plunaer wll be initially sealed for exanple by a disc
Fause @f@i‘f&ﬁﬁlﬁoﬂlesl‘éélovbpf{@géfthe end of the plunger,
whi ch seal will be broken or ruptured during auto
ek lEled apreciied tleata byder he fisrsibn iirs theatenmi wayf the hoBow plunger will
rubber or rubber like material. Pr eferably t he neans

@ initialdy s@'ctlechf@r eKﬁ@Pk‘éédﬂi dis én thedfprm o ajsal-aceess altornd of the

p ngg}:e Wé]é rb%g)aglg%#rcrﬁs e %ﬁfﬁs)?e% %tﬁécglfog ;ﬁ’géferably the seal
(E)snﬂnQGé bPﬁ‘ ﬂ'eﬁlb%%ér Sk BANE: IQXtthIt e of the action

[ 'unger on the cartridge causing auto

i’ %{a%ﬁ%@%t%g@gg glgclp-r-gﬂ ctpchg ngt-({qe is a éﬂ%ﬂ% 108&% 51%1“ % needle which

tri I N-"UsS

Péiﬁinﬂg i 'c6ﬁ1p¥é§§e@§th‘t@@ﬁfor k& al\M BisaHde, ﬁﬁ@\x@ﬂcﬂf L@}ioﬁd:ompletlon of the

the normal way by causing fluid to be drawn into the

fyjectinyeisaadsede exparjdeloy entueraf cheaaqbiani ofithe phutgeroont thewartridge

subsequentl% activate the auto retract facility by

£RRHAUOFEl ANt 9§8Y% 0 col | apse under furt her

pressure. In order to facilitate this required two

’sﬁhaqnémgﬂr iothupfequired b fimsfdocate thelcgrtpldge & ﬂEdntUIsaposmen during
l.i des op the

é}%’g ﬁ‘? Wﬁéﬁ?&ﬁo‘g’ﬁgdma OReﬁ%teg {f’g Oﬂﬁé} W@% Pg caysing fluid to be
S 64 9S50 A 9 B ety

Tiee it Seteid 2l W3 REEh) Sk @m@m@e & Bb11 R &efarther pressure. In
col I apsi bl e housing for the cartridge, with the sprin

loodeatte dadibtatecthis QOrcrme stapeibctioncbfithe phager, df is praferred that the
housi ng, .so tlhg %

syntheti¢ piston slides on the plunger by way of grooves within the bore of the piston
that interact with the ridge located about the plunger, thus allowing the first and

second stages to be achieved.

To this end, one preferred embodiment comprises a collapsible housing for the cartridge,
with the spring located between the needle hub and the base of the housing, so that upon
collapse of the housing effected by the plunger being further compressed to its second
stage, the needle hub is released from engagement within the housing, thereby releasing
the needle and allowing the spring to expand, further causing the needle hub and needle

to be relocated in the hollow plunger. It will be understood that the spring pressure will



col | apse of the housing effected by the plunger being
further conpressed to its second stage, the needle hub

w0 gooseb3Based from engagenent within the housi nBCT/AU2005/000510
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t hereby rel easing the needle and allow ng the spring

to expand, further causing the needl e hub and needl e

to be relocated in the hollow plunger. It will be
o &b ndt I?)‘ﬁl}?‘fbr O MRk Rede %nﬁ"ﬂu'b'%glfsd %P 218 to break or
icient not only to nove the needle and h t hus,

ﬁtﬁtur&'tﬁ@dfs@ sedlaakthehotlowtpligget.he di sc seal ing the
hol | ow plunger. Preferably the housing has portions

Pgé}fg@?n%‘ﬁ Zlb?ﬂ%@?%@ gbﬂm‘h@ hAldoe SRASARE irPfel®on td8Héh other. Thus

t part 1s a needle support boss
Yéri exdanpigihg € st fuet 3uimeetiletsappore bdisewhich@ngages ahelhub of the needle
during injection. Preferably engagenment is by neans of
BrieT tepane Guainerinjagtion e Preff @@bérenggggném 1g by msang pea simple taper,

%Nﬁ‘lgld%i Eg)?fblsga%glgpﬁ ﬂ%@ éﬁ?{:t be%Vg}_]C r %%?.g S%Vllaga cgﬂggponlamg taper in

el Ruphypértbeyer support bush or sl eeve, Iocat ed in
or on the support boss and slideable in relation

Eﬂg é?ctzo(nﬁ é’logtil‘é‘} ﬁs Lﬁ)‘éfﬁ:ﬁbﬁ? i é&@gfsl%r gb&'&o \%"\9@ %16 ?&cta e{%ﬂﬁdor on the

BhpHMIEBosk 3nd WHAL®Ie ROFRIRAIRG@Ur i Ng the auto

retraction stage, the portions will be caused to slide
S RBEA e TR R 008 MR i moverer

HeAWhEBluh P& i8 Bitth& ﬁ@ése@éuﬂlﬁ%tﬁéaiht@bétﬁcﬁ& et4pénte portions will
Preferably the neans to retain the cartridge in the

badaadedtitielidratogethedyit begompicssed; oausmgthp hobitelbe ﬁmd from

nmeans of a ove about th nt ern eri phery of
sggqagam%w ﬁg@&)qﬂ bgss 4n 8119%@@0 SRS % F 32/15 it then gble to

@Eﬁ%ﬂ | ocated about the perineter of the cartrl dge.
Igr fably means are provided to retain the coll apsed

SRk oo B OB BB i
GFALEFY R 0ES AL SOkl Bl PO RS o

Vit 4 ang&porddiug ridpe dreralbe ldwféd@ffbduﬂ&ﬁqieﬁme&rldf Itlhe édrtrydge
connected to the plunger as part of a cartridg

Reeferably memeara peovided o totain thel ¢oflapsast eastridge Wltlhn the pasrel in its

barr el lor to use, and
compressgt{ state, thus renderlng the syringe inoperative. Such means include a second

groove about the internal periphery of the barrel for mating with the aforementioned

ridge or flange.

Thus the needle hub and needle is initially connected to the plunger as part of a
cartridge assembly. The needle is initially protected within the barrel prior to use and
is only caused to extend from out of the end of the barrel at the time the syringe is
about to be used for an injection. In the preferred form of the invention, the cartridge
is made up of a compression spring, needle hub and needle, needle support boss with

taper to hold needle hub, and a support sleeve.

In a particularly preferred form of the invention, attention has been given to the rate

at which the auto retraction is allowed to occur. Without adequate control, there can

4
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barrel at the tine the syringe is about to be used for
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the cartridge is nade up of a conpression spring,
needl e hub and needl e, needl e support boss with taper
to hold needl e hub, and a support sleeve. In a
r . . , . . .
BB igpibAic Yo BT LEEE Bonl A RaaihDF i) BEHCHRR, Whilst o first it might
t ' ' ht titactice this is not
e Tt A i ot P R S i
ftasible saicaithe Spting hhaetobesii fficiethitd siowatthé nesdleiandiubhback into
be thou?ht useful to sinply reduce the strength of the
pbingey plong withdhe phingat seal.s not feasi bl e since the
spring has to be sufficient to nove the needl e and hub
bR ©lkddritd Qlaw UioRsradtiontatWedsh iﬂi’ﬁﬁllf,' tanpRite SoRhichl platter is less likely
order to slow the retraction, at Teast initially, to a
tabecatthsdei mbtheds &ive beersfdundusefidalllyof whichawly o theeprinciple of
met hods have been found useful all of which rely on
chatrpHingdhe pirflotw sotherdungeargs thenegdle etisiretra¢ted. Thus when the

pl u r.as the needle etc is retracted, Thus when the
Reearduh b dislodged wdbe e of spmprestions the SRERE AEPIHIE pushes the

h ' .th dl e hub '
PREAB AR PR IR 2 SR e s Pt P
One nethod of controlling the airflowis to provide a,
Qusemethodifieontrelling ﬂ@em%}ow betoriptiovile diaparyethis ghe wgtde of the

BOfametyEen o gt ahe e Hib i Phuped 8 ot Tesiant Bore slowly by
I}gﬁ%eq ngglg qgﬁﬁ{l %gga&{eﬁre%fé'%a%rcg v 'I%S sgc:(%)ljﬁg &gltl{rZ)%ng %8&))564}}86 a bleed hole

upper n , Whereb _ (
3 Uik engRARE Dl e i 18 i bt ReaipBhee,

eaducibethedileaiRddtdiipreghrd beildapdh thd pabér whivtkswould otherwise
causing splatter. Finally the other nethod is to

pnby beleleased shromghdhg needle stself, thiue cpesing playtenf Firtadly the other
pl unger seal so that air is allowed to be rel eased
frthedis toqua¥idepnaer pPEsgepEes M thedepipheiyee! thedlwegrsseal so that

aue g Vel o e nBas S HRECHY e dRe e RaR (A Blinger and hence
e Il I t f th
AEBVEiRY o HIRHARD G2, o1’ mi nati no bl ood spl ash at

the time of auto needle retraction after jnjection has
tldweihginger seal sealing the plunger 1n a preferred embodiment has air grooves cut

through to allow a slow return of the needle inside the plunger eliminating blood

splash at the time of auto needle retraction after injection has taken place.

A more sophisticated solution utilises a tapered hole in the plunger. When inner seal
is retracted by syringe pressure after injection, the tapered bore allows ever
increasing air to escape around the inner seal. This allows the needle retraction to

start slowly but will cause the needle to increase in velocity.



A nore sophisticated solution utilises a tapered hole
in the plunger. Wen inner seal is retracted by
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al l ows ever increasing air to escape around the inner
seal. This allows the needle retraction to start
slowy but will cause the needle to increase in

B8 PBLAiRoh S (REBER{ALE 0N Of the Drawi ngs The

rrventror ey pe petter understood fromthe fol |l ow ng
P i 5 P2 8L B BB RS Bl dderpion of
}\%}e?ég’re%ferﬁbélﬁﬁ%h{% hW' i nge conbination having a
ee ridge’for

f e car auto retraction of the needle

ter. use according to,o epbadi t t.h - o
Figvnt Fomoroes gisng ¢IGHRg sHESREw TR A edite ol syriage gohination
K%n?l Rhedas %%ﬁﬂﬁﬁgﬁﬁ%h‘t’o fefatbidHgrRGeaI8 hRer 6% ARording to one
alternate enbodi nment of the invention; Figure 3 shows
thbodiateat bf thie ihhentiong of an al ternate pl unger

according to a further embodinent of the invention;

Egg%’\{ £ i bosd s&dtdngl SPiddednide VieGVHaf sedshPeseAdERidge according
needl e and syringe of "Figure lbefore use; Figure 5is

o af dssnate einbodahenti cftheoiventi@ssenbl ed needl e and

syringe of Figure 1lready for use; Figure 6 is a cross

$Rakd 9URbwY RV BNtReHE B d1tBeRe Sludks as¥érdagetodf further
Figure 1 after an injection has been conpl eted; and
Embudiment of the iovergmonsect i onal vi ew of an assenbl ed

needl e and syringe of Figure 1 after auto retraction

m‘?@ré ke cRIsaséstional vibvast AResserbled @Beddé atd eyriigofifigure 1 before
Reterring generally to the Figures and in particul ar

wse;Fi gure 1, there is shown a syringe and needl e

combi nation generally referenced 11, which conprises a

FYhire 9¢s Pardsslsectdnabvie®l dfam fberpled né&ileand aymeeddfFigure 1 ready
cartridge 14. Needle cartridge 14 conprises a hollow

fiemdee support boss 15 and | ower support bush

Figure 6 is a cross sectional view of an assembled needle and syringe of Figure 1 after an

injection has been completed; and

Figure 7 is a cross sectional view of an assembled needle and syringe of Figure 1 after

auto retraction has taken place;

Detailed Description of the Drawings

Referring generally to the Figures and in particular to Figure 1, there is shown a syringe
and needle combination generally referenced 11, which comprises a syringe barrel 12, a

hollow plunger 13 and a needle cartridge 14.

Needle cartridge 14 comprises a hollow needle support boss 15 and lower support bush
16 slideably located thereon. The cartridge is able to collapse to the extent that the
lower support bush 16 is able to move upwards on the boss 15, ie as far as it is able

by virtue of the shape of the boss 15. The needle support boss has shoulder 17



16 slideably located thereon. The cartridge is able to
collapse to the extent that the | ower support bush 16

WO 2008063371 0 nove upwards on the boss 15, ie asPEEHAUA®5/000510
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it is able by virtue of the shape of the boss 15. The
needl e support boss has shoul der 17agai nst whi ch end
18 of the | ower bush 16 cones into contact when the

(AR S MREE L] 080 RO EHhE) Wibn e coride 14
{s| QB pdl h%ﬂ%%ﬁto%ﬁﬁétiéﬂ Ss B&Jcriveab¥lowne needl e

support boss 15 acconmpdates a needl e 20 having a

dl e .hub 1l at.jt d..:Th '
TBF ReEfsmaphpt oaser S ridesti R R PEyt 1 Beb dud Fhg noedic
SHPRR SBonSsBuihod it skl e sgoalenfulc B 1 i
g@%ﬂ dnUbhete 1s & CBiFedpRRdinEtapefed pditibh 221 1acited ih dRefieedle support

This is achieved by a shoul der 23 |ocated at the

bassel Sofo inigallyaheld the needle hebride dT ks sagep @2t hasaskmitséd depth to
Locat ed about needle 20 and contained within the . . .
prevensthermsiedts hub 21 fvge lacking teg tghtly ia theippasss). obhis is achieved

pring 24. The inside qQf bo 15 i s, hol l.ow t

¥ ?tsihﬁﬂzdfr 25 GrabRat Gehied R ot Bpot2hutliafsedic support boss 15,
conpression spring 24 during injection and then allow
Loested aboatreddie 28 ahd abhtinedjvéthin the pracssembled aaitmdge 14, there
of auto retractjon as described bel ow. Syringe barrel
ia cemprassionaipring 34 dBhe wside of bessoas heHawots ingially accommodate

Bt o SRR T b B gt e
f. UST I at . ' .

AR RS AP oSSR B R8s HARTI Rubltid s SHshrped et

perpendi cul ar to the cylindrical sgape for use as

Syrigee bgrrehd? isq hallewvdindegwathp waBcsherd &n to goepmimpgdate the

b | 12 th 27 8. 27
e R g d ey SR A ereRe FEdaiameg 48 Heredfay be

| s 1]
BTN ERRHRRS (3 el uid v BE PR icAp of the barrel
9GP0 v 8IPIAYE 28&xkchdidiEpaipeaiR uba b MG dRTdal Bltape for use as finger
groove. \When auto retraction has been activated as

geipsr i bed bel ow, the needle cartridge 14 is coll apsed
and boss ridge 19 noves down to cartridge | ocking

Sgﬁlg%ethésrefhﬁ&ﬁnﬁ@’a%c}rgsh 3% e bAREA £1fak bid H66 gldbveE97 and 28.

ering
Groove 27 mates with ridge 19 located on the needle boss 15 of needle cartridge 14,

in.order to hold the needle 20 extended during injection as explained below.

The second groove 28 is the needle cartridge locking groove. When auto retraction
has been activated as described below, the needle cartridge 14 is collapsed and boss
ridge 19 moves down to cartridge locking groove 28, thereby locking the needle

cartridge 14 and rendering it unusable.

A small hole 29 is provided in the end of the barrel 12 to allow the end of the needle

20 to protrude at the time of using the syringe 11 to give an injection.



A small hole 29 is provided in the end of the barrel
12 to allow the end of the needle 20 to protrude at
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i njection. The barrel 12 al so accommpdat es hol | ow
pl unger 13 which has four flutes 30 equally spaced
around the circunference to act as guides when in the
haetkrel 42 alfifaddottifSdAESRoRGH phidRRIBIWARKIDR BLLMGRE 30 equally
13. A plunger cap 31 has raised finger grips 32 on the

#0084 tiee draenfesaicettancead guitlbewhearintthe bamelrid. The flutes
the handling of the syringe 11. A raised ridge 33 on
alse asldstB&hgth tptheiplongarid. pl unger 13 at correspondi ng
groove 34 |ocated therein. This adds ease of assenbly
aAnplungbH8aph DE hadPaistd ﬁﬁ%& %ﬁxﬁs 7 oW ey upperfddegity givB@sistance to
plunger cap 31 is also holTowed out to reduce weight.
e udes tb @omtrobthd, hahtdinglofitigesyringei Id . pAawisdddidgetd3 an the cap 31
rupture disc 35 which is fitted in rupture disc groove
gBpainfoithe plutigey 13 ehberresponding graov e Bdrlpeated thespin: hehis adds ease

pl.unger, 13. After the syringe 11 has heen used an .
i asscnahly and; 11955%@@ qaa@rﬂnﬁfr ﬁwjl%gedég‘cﬁna d fhﬁ pl?mger cap 31 is
furth detail, below the hollow centre 37 of plunger
f%os}&ﬁ{ﬂ%(iig?tetngﬂ%CqWB@'e di sc 35, the needle 20 and

needl e hub 21, along with the conpression sprin

24,
Adptsilosvetiond, &% plengerfl3qis papeidedintith 2 ruptuee disedPiwch s fitted in

?&Eﬁwﬁé réfs??é&%?ﬁ? an Qe O Srels el TR oo plunger 13
{ . .
T NN A —
}Hﬁh@[n(?etgﬁ teltfiv Ahb BBAbw kN 376 Oﬁl?ﬁ%é&”h%%%&{ﬁ%gﬁﬁaéé the rupture

isTn tact reduced in dianeter t

i 38,6h€nS6d18 20 adarerdld hib D dyeend afttpiheraongiredsién spring 24.
pl unger 13, there is |located piston ridge 38 which

I t [ . G ri QfF i i o
T 85 25 P R BC P Qo B AR o ot i
RhS g%bv%g_’,é.sTﬁé) hﬁﬁﬁirékﬁsé BS i PEMAETin HBaBRR thAYtHRI Kok Bf the plunger
39 pbottonms out 1n the barrel 12. This action of the
ABwagRTow Brek pasegetalfier pijstidon BLohipletel, dethertirae bi@uto retraction.
el ongated groove 40 in the centre of the piston 39.

The gidsobthe3dungertlBein the cegion ofigenavst3§G isandactreducerhia diameter to
pi ston 39 seals between the plunger 13 and the bore of

tthies Bold; thgauptare disc 82,

Around the lower periphery of the plunger 13, there is located piston ridge 38 which
holds the piston 39 in place prior to injection and until auto retraction takes place, at
which time the piston 39 is forced up the plunger 13 when the piston 39 bottoms out
in the barrel 12. This action of the plunger 13 forces the piston 39 to slide into the
elongated groove 40 in the centre of the piston 39. The piston 39 is then located
against flange 41.

The piston 39 seals between the plunger 13 and the bore of the syringe barrel 12.
When injection is complete, the piston 39 bottoms in the barrel and as pressure is
‘exerted, the plunger 13 slides through the piston 39 into the recess 40 of the piston

39. This allows auto retraction to take place as explained below.
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When injection is conplete, the piston 39 bottons in
the barrel and as pressure is exerted, the plunger 13

W@ kdod®e33rhr ough the piston 39 into the recess EHOr/ait2ake00510
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piston 39. This allows auto retraction to take place
as expl ai ned bel ow. On the outside of the | ower portion
of the plunger 13 is the cartridge matching ridge 42.

oictgg gg@ﬁ&e 6ﬁth'é%gv§r gohkbrpef ﬂh@@ggggﬂ{% s 9RE s Srtrdee matching ridge

In the ne support 5 thereby alTow ng

ipe ToN 85692 ndated Withecddsgoding ecask UBJBEatdd iptteatectite support
use, at ich time the cartridge 14 and hence needl e

B6ssal etheetty alhsiving theeatirdgel 4 1@be Aetdon theplpngerykd pri6r to use, at
is initially pushed down, ie readéofor use,

h
whéichetimerthe gartndge 44 1apd heage needle g0 held @ﬁissi% ‘tée gt?ﬂarel 12.

the cartridge 14 is thus in the extended position, ie

Aiferikeglumged1 2 x4 sy E@sheﬂhbv&bﬂ ¢ edadl 2ok s ughthitcthe cartridge 14
29, the plunger 13 is then retracted allowi ng the

sdpaatatiin thobandlendal s andige chntridgorh4t isshys imtherexteddad gosition, ie

| eavi n? the cartridge 14 held in the end 25 of the )

thernesdle 20 extends fiome thy barre] dgdhimehdiole 2y therfupger; ks then

need| e t.b 1 i first 27. Aft .

Bt RO B Bt oo oo P s i 2 e
e e .

RS RoT Belaih A Gad pTy e B 8 LR Al B R Bponont of ridge

|19%rth§%9&’l%tsu?ﬁéﬁbb§s'1§‘9Mﬁiﬁﬂ;t wveral’l height of

the cartridge 14. This breaks the connection between

S R OB AP AP o
gﬂge SRR r%;ttfgct Iafisdeane %ﬁgéletgpg%&@ %%f $510 BF ?chgﬂ Qo%A within the

el ng now free, are pus g w the free

[RELEDPOLSusBI 6 R cindahb Ok Heshtdst tBé caftriipe 14. This breaks
pl unger "13. At this tinme auto retraction has taken

eacenmedion betvecaaiithe tamirr29cin thaboshlS ahd ¢l apeiedateedle hub 21,
the needl e cartridge 14 havi ng been col | apsed,. the

bagsing itb@@eq%e 20and hub 2Jotetkecrelagsedh apd underihe indegacspf the

9. Thi ks th dl i i ,
BamREFSSHor SRS 2 QP B OB g1tk ABYE FfdbP il rppture dise
ARRRE o IR fisie 57 SRl Bithdtsd 5" APREE fthd al¥Feifdbtion has taken

ofidge 44 but when the plunger 12 is retracted, the
apered flange 4 1

When the auto retract has thus been activated, the needle cartridge 14 having been
collapsed, the boss ridge 19 comes in contact with cartridge locking groove 29. This
locks the needle cartridge 14 in the barrel 12 in its collapsed state, thereby rendering

it unusable.

There is also provided a tapered ridge 44 inside the barrel 12. The plunger 13 is
forced over the ridge 44 but when the plunger 12 is retracted, the tapered flange 41

comes in contact with ridge 44 preventing the plunger 13 being removed.

Referring to Figure 2, there is shown an alternate embodiment of the needle cartridge
14, where similar features are identified with the same reference numerals as those

exemplified in Fig 1. The primary differences here are that the needle support boss 15

9



cones in contact wth ridge 44 preventing the plunger
13 being renoved. Referring to Figure 2, there is

wG@haenen al t er nat e enbodi ment of the needl e ceCT/AUZIYS000510
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14, where simlar features are identified with the
same reference nunerals as those exenplified in Fig 1.
The primary differences here are that the needle

HE ﬁ)&;’%rar SrtimARd d %Evftlk'ﬁf’ﬁf do f’#%@ tBO14c8 sFi §¥%EH AR rather than

I'n so s the l'atter s es wthin rather than over

bher ferfoRher. Al thagthd bisss Ridge 19 idgelated wath £btafiftekswitdd) clip 45,
a stainless steel clip 45, the detail of which is

theodetail of Fitgel & shawiTireFiguig2 A5 Tl dis#ip & simpleclid-glip having a
having a protrusion 46 in the formof a cut out which |
profvasies 46 i the fosmeef ®avt etmdich peovigesi forgiwpler ut effective

artrid 14 jn, t respective in-use .(i.e. ipjecti .

filding o8 hesastis T i R aewedtivs t-bs Geifishfor) andtaler storage (e
L1 ferri to Figure 3, there is shown in

gg[?g%?tggéggéﬁquﬁ@ogﬁgmﬁsé end of a plunger, in which

agai n |li ke conponents to those already. described are .

Referrisgde Rigute 3, Aberedrsheitinnit detall 3 potiensofdhe end ohe plunger, in

9Gh RS ek AR o Al ABHEE e BBt with e same
. h o . n .

FEFRDIR, 10 Bhkothd PPty GocP Il A g 5. Hre e

@QﬂVzﬁjhEhal'fé%&Jm@QhH%ft iR Deft IR e EerBsdof air during aut

spi got a%/vhilc mat ed WitlEl thg) t?g‘é%;‘ t he needfge}ehu% azlrlurmg e

astrsdiionntoidontrobtlrsdfifétthaeafasdsscriBed abovagThsremitddipent also

to Figures 4 through 7, there are shown the various

shaye shé neadhehuls epigot wHeclspatadgeith the Wwreostheinegdlethub 21 as shown

cones sealed in a sterile package (not shown).

aythe Wéh%@f%ﬁ@g%ackagi ng is the size of the syringe

along with the needle size. In Figure 4, the needle

Raferringggentéallystodfigacdsetithirongh@, thermgrershb8mi ths ivdeiotifistages in the

syringe barrel 12. The plunger 13 is then pushed_down

wse jofi gheagyiringedd!. eThasyningsgd comensenledhin @ pigrils pagkage (not shown).

syri.nge barrel 12, This has taken place when a_first .
Gytlined on et packpging,dhie 820 9TAS Pynies Heng Rrththeqeedle size.
through the hole 29 in end of the barrel 12 and is now
Te&dyukal, theseeedlt eanttidge b4 isl@tdched ltethe plunget Edirtsade the syringe
break contact between the plunger 13 and the needle

barmet 13ge 14. Wth the needle 20 inserted in the vial
of nedical solution, the

The plunger 13 is then pushed down to install needle cartridge 14 into the end of the

syringe barrel 12. This has taken place when a first click is felt. The needle 20 will
now be extended through the hole 29 in end of the barrel 12 and is now ready for use.
The plunger 13 is then retracted to break contact between the plunger 13 and the
needle cartridge 14. With the needle 20 inserted in the vial of medical solution, the
plunger is then drawn further back to draw up the required amount of fluid, as shown

in Figure 5.

The injection is then given by pushing the plunger 13 down. By pushing further on
the plunger 13, a further click will be felt (see Figure 6).
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plunger is then drawn further back to draw up the
requi red anount of fluid, as shown in Figure 5. The

WO njoenos33on i s then given by pushing the pl ungePC18U2005/000510

10

down. By pushing further on the plunger 13, a further
click will be felt (see Figure 6).Wen the cartridge
14 reduces in height (as described above), the taper

v eegfﬂég uﬁﬁg@g‘iﬁi'rs PREh 1@?1‘9 gést %%cﬁﬁgd 59@%23{}%" @fler between the

isre ease spring 24 pushes
hoRiosgH ot hok B dnd fheQa llgéted@ﬂeemmubm iswhleabed anid tiesspring 24
the needle 20 into the plunger 13 as well, pushl(g the
pused theeqmadie hdb €4 86 tha plumger 13 wiheh nzereldls ¢hdhogedle 20 into the
(see Figure The retracted syringe may t

pllmgos a@nw pashing fhe frecd Faptpte dsABAIRA @font oh éhf’n@%f‘dﬂ%hub 21
2 gﬁtalned within the plunger and hence within

EFF ) the syringe 11 al so bei ng nmade
i noperative by virtue of the retention of the
&“hb retpectet] syninge gy theint b dasphmdemﬁsafdyon thehehasps eentainer, the

It will be appreciated by those skilled in_the

nﬁ%dle sefely eentrined witlsn éh%\nhmgﬁf pRd henee Wﬁ %@em@el %8 the syringe

A1 Ghonrens Bradean gpoigiu B a«%%'gﬁwé%ﬂ b ST bt cartridee
%@ﬁl Cérfd fSa%fﬁﬂel% évygr "conprise" and i ts

|ves are’in to have an inclusive rather
t han exclu5|ve

owag @@rwlwa@yfﬂésﬁ%kﬁf}@ﬁﬁﬁ%% 5 gk ey e apg gariations
rﬁ}a?\é/g{egragq% 0 the %&b?ﬁfrﬁe%] T e r (Pﬂ&eﬁ’l \Qﬁhﬁ%ﬁ\ﬁeﬁe&gﬁ%%om the spirit or

el aV|ng pi's

3sGRUrIMEHVEREHEW th so as to be sealingly slideable
within the barrel, the syringe further having a needle

d arc%tﬁhﬁ%th%%égﬁjgla%ﬂn%i@%gd "‘Eoﬁlﬁﬁsé”sﬁ'ndqjcs et tﬁ?ﬁﬁ%{a $ntended to

conprising a nee , hee
ARfe dn H@Hﬁsw&ratﬁé@ lﬂ@fncékcldsh% meathe uslesd the dgateassguirky otherwise.
being initially rel easably engaged on the end of the

plunger in a retracted state within the barrel prior

to use, and novable to and engageable with the end of

the barrel where the needle extends therefromin an

I n-use position for performng an injection, and

during which tinme the plunger is wthdrawn from

engagenment with the cartridge, so

11



as to function in known manner as a plunger for taking
fluid into the barrel and causing it to be injected

WO ni06/0633patL i ent, and wherei n subsequent to conpCEAUZN05/000510
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of the injection the plunger is depressed further to
cause the cartridge to auto retract the needl e such
that it is caused to retract into the holl ow pl unger.

,An auto retractable safety syringe according to

1, in which the hollow plunger is initially

sealed by a disc in the formof a seal across the end
bf Aheufd retrgetaplenafethsyende haying o Rgingsrbartep winigghas a hollow
during auto retracti uto.retractabl e saf

: n. . 3. a t .
syrPHBeeTdeensrdittsapngh P!m&eéga‘flﬁg RIS QTHeRRS sapiafed efowith so as

madge ,of __as. b I ' ial 4

o s RS T BLPLC VRS R 268 ol (TRl et
onecRfriddesifb19dbdaedCinahebarrbl) thifticellel datridiea assehtbly comprising a
auto-retract thé needle is a spring located about the
neeutedlayicedic habpinds: housmgthemfes senestle @risidgerassembly being

and, durj ng. use, and i ch, upo npl.etion of th _
" nj Betalbireieasebl eagnecd 0B, s ARd B} hAIR\REST o & Feftacied fig within the

of f)eﬂ'?eil %lrﬂ)?g(?{lsé) Ind Hﬁ)gﬁﬂflg;t[) igﬁ? %ng%éﬁbl'%qx/ HR end of the barrel where

retfractiron to occur ractabl e safety

SYT heGRedleeRkchds thel€fréihah Bh 4n-uk® puditie fdripRrfokmitgedn infection, and
required to first locate the cartridge in the in-use _
posduringwiihi thye tei dungenas plithdrpeyn fremangageracnt wiilithe cartridge, so
operated in the normal way by .causi.ng fluid.to b

dr a@hto; HREHqmHE anngr as alingen jf%‘%ta%’&‘gi fﬂila ingo the barrel and

pat' . . 1 f t i .

22 B, bOORE PPEBIEN, b EHMABHARIEH oo of
undpjedtiohtthe pluigesis depreBsedMurtht © dagte thetcattiidgs &d ity retract the
syringe according to claim5, in which a synthetic

pi shendlssuchabatinistdausasl torrgwacttiptothe hellowplingsrgr ooves

within the bore of the piston that interact with a

i dge dues pdtedtadRodatety Beriptd/n@eEding foslash [1piM Whichitke hollow plunger
first and second stages to be achieved. 7. An auto .

r et isdoitiblyseslafldyy dsorinthe ferae of el pead acrosaihy enfl afitle plunger, which
pr ecedi lains, in i.ch the cartridge has a

col ?“é‘gésinl%lo e%g{]g}pﬂggdx]pﬁglaﬁg) @%P?tﬁﬁl'l ocat ed between

the needl e hub and the base of the housing, so that )
GpoAncuit sgisetable safiely Ispuisgnaccetding tedaiy 2; ewpidiribeseal is made of

?sgg%@%g)g%h I cg%%%grsl?lgémtape%aﬂeedl e hub is rel eased

4. An auto refractable safety syringe according to any one of the preceding claims, in

which the means to auto-retract the needle is a spring located about the needle which
remains in a compressed state prior to and during use, and which upon completion
of the injection is caused to expand by virtue of the action of the plunger on the

cartridge causing auto retraction to occur.

5. An auto retractable safety syringe according to claim 4, in which the plunger is
required to first locate the cartridge in the in-use position during which the plunger
is withdrawn and operated in the normal way by causing fluid to be drawn into the
syringe and then injected into a patient and to then subsequently activate the auto

retract facility by forcing the cartridge to collapse under further pressure.
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wi thin the housing, thereby rel easing the needl e and
allowing the spring to expand, further causing the

woewdies3iub and needle to be relocated in the POI/AT2005/000510
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plunger. 8. An auto retractable safety syringe
according to claim?7, in which the housing has
portions which are slideable in relation to each

ther. 9. An Q > AN r.dj PR
Go Shanih whl @Bl AN RIMEYcIR SRACE A fhtibdc piston
nee PR ! ! &8 WilinGhe bBR of the piston that
nee%}deésprlo?lbg%&aéﬁ?y%%fggﬁﬁj %?tﬁi)on. 10. An auto P

r et ingerhabivithsaidteylosutedrpeuategldiger, ttmsclkiwmg the first and second
whi ch engagenent of the needle hub with the boss is by
meastaged tocbesaalpdvedt aper, where a taper is provided on

t he needl e hub which engages with a correspondi ng
¥ 2P&H aufy tMRcRBRYaltS YPRASE adeeffng folany" ¥ ¥ peeceding claims, in which
retractabl e safety syringe according to claim?9

whetheicarttidge hacooollqpsitie bousiig, vith thespiiag decatad bfeeen the needle
housing is a | ower support bLﬁ?Slh or sl eeve ated i

ol
or byb andthelbasoet thedousinggsesihaiaam collagss of ‘rgg- \tﬁsmg effected by the

thereto, 12, ) '

i SRR RLSAE PGB LR ngogoment

| ni {Hidid the HoblSink VheRDK/irbRASiniid ndedletatidendeeng tidaspringeo expand,
pressure of the spring, and when the plunger 1Is

f ur filrdrer congingeths eedleriubgntmecdato be e¢loaased omths halew plunger.
the portions will be caused to slide together, causing

gheAnerdd ethidhibleOsatsty fsyAREe AdcOrifs ERERIERT! inMvhiththehousing has
support boss and allowing the spring to act thereon by

Vi r potiont wiictbere stidedille it elaiopandadiBothan aut o
retractabl e safety syringe according to any one of the

DI A& AY réitRtaBF sdfétyvsymtiﬁﬁe chb%rdlﬁ?%cltaﬁn 1Be lrhichefirst part of the
cartridge in the end of the barrel during injection is

pr ohouknlg ksya medhessupport tsowhichaingagest the huhtof theaieedle prior to and
periphery of the barrel which mates with a

cor AUEPSHUPHIPY | dge or flange | ocated about the

perimeter of the cartridge. 14. An auto retractable

3af Amyawsy rétragabiesafetyi sygnge acdoading 19 claim@h i whichengagement of the
means to retain the coll apsed %artridevvit in the . :

bar Peadlp bt hbaBPESISaY 186215 e! ASHEP EtlgPHte e gparis provided on

Z% g W&?@éﬁqﬁ@é&ﬁgﬁ% iflgepsﬁ{le% E gggegf)\()nainfgl{%&qﬁ 1 RYfe support boss.

11. An auto retractable safety syringe according to claim 9 wherein the second portion
of the needle cartridge housing is a lower support bush or sleeve, located in or on the

support boss and slideable in relation thereto.

12. An auto retractable safety syringe according to any one of claims 8 to 11, in which
initially, the two portions will be extended under the pressure of the spring, and
when the plunger is further compressed during the auto retraction stage, the portions
will be caused to slide together, causing the needle hub to be freed from engagement
with the support boss and allowing the spring to act thereon by virtue of it being

able to expand.
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of the barrel for mating with the aforenentioned ridge
or flange. 15. An auto retractable safety syringe

wa@ewoenei3ny to any one of the precedi ng cl ai ms, PETAWAI06/00510
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the rate of travel of the needle and hub during auto
retraction is controlled by controlling the flow of

alirhlﬁ(r}:lt the holl ow plunger, in order to reduce so

% uRPlefaBaBR e Ve RUbRlinEtd A6t @Rl oF thépRic¥ding claims, in
syringe accordi ng tot}g?’%@rﬂ% 15, V\h%reiﬁ%}tthe net hod ofg
conivhizhlthegheahetcaieatdih tive castridge pu the ehel of thaparelwurivigrinjection is
the inside of the hollow plunger, so that. the edl e .
hubPioyides byaaeans aftagrooys bqu {erAYReriBhe) %ﬂﬁ?gmel which

b S B I8 1 Aoy

wheggiidehe met hod of controlling the airflowis to
provi de a bl eed hole at the upper end of the plunger,

er,eby the ajr.can.b 1o . 1aRE; . .
it LSS U ekl FERRRY, HVAsh pemeans o rtin
Pl upgeioluhcaayPidiod vaihie thei bagreP | its B6mprRbsedsede [ therebghendering
the needl’e itself,” thus causing splatter. 18. An auto
\r/ﬁt t}aacslya'h%e irmpletivesismirogdediby e fdither groovs atiowt 8 internal periphery

erein_the nmethod of s taq provide one or re
gr o8& bapre} fra IE@FH&JWEtl)thetﬁfo %%#Oaﬁg é‘ﬁg“s 8%%%% hat
air is allowed to be rel eased thereby reducing the
ﬂ)lSless\waueo fetracteblosafeyeyringeladvending td enporsdithe iprgceding claims, in
spl ashback. 19. An auto retractaple safety syringe.
= b SXu DB R o 4raIELOY (B BEP KR RUBATHDS BiieF EieTifgs controlled by
the cgrrmao 1rr1]§ The flow of air in the hollow plunger, in order to reduce so called splash

back.

16. An auto retractable safety syringe according to claim 15, wherein the method of
controlling the airflow is to provide a taper within the inside of the hollow
plunger, so that the needle hub is caused to start its journey more slowly by virtue

of the initial greater resistance.

17. An auto retractable safety syringe according to claim 15, wherein the method of
controlling the airflow is to provide a bleed hole at the upper end of the plunger,
whereby the air can be allowed to escape, thus reducing the likelihood of
pressure build up in the plunger which would otherwise only be released through

the needle itself, thus causing splatter.

18. An auto retractable safety syringe according to claim 15, wherein the method of is
to provide one or more grooves in the periphery of the plunger seal so that air is
allowed to be released thereby reducing the pressure in the plunger and hence the

possibility of splashback.

19. An auto retractable safety syringe substantially as described herein with reference to

the drawings.
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