AUTO RETRACTABLE SYRINGE Technical Field This
invention relates to a safety syringe having an auto
retractabl e needle for use in the nedical or dental
profession or in personal drug admi nistration so that

t he s physician, surgeon or other needl e operator

m ght be protected frominjury by the needle after
its use. The invention in one preferred formrel ates
in particular to a gland assenbly which facilitates
auto retraction of a needle hub of the syringe upon
conpl etion of the injection. However the invention is
not limted thereto, and. any syringe in which the .
auto-retracti on nechani sm according to the present
invention io nay aM@HKbBE§%©CTéﬂL€§Yﬁ@ﬁH§ to be

i ncl ude. Background In recent tines there has been
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un- stBackgréusdd form There are al so added dangers
where the needle in the syringe is required to be
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The danger of injury and possible infection from the HIV or hepatitis B virus to
medical practitioners using needles in the normal course of their business is well

documented.

20 Furthermore, persons who aie 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, ance used, is reused in an un-sterilised form. There are also

added dangers- where the needle in the syringe is required fo be replaced.

There have been many proposals aimed at reducing the number of so-called needle-
25 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.
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relation to a so-call ed exchange needl e safety syringe
where there is a requirenent to accompdate vari ous

si zes of needles or where a needl e change is required
between filling the syringe froma vial and giving an
injection to the patient, the invention is s not

limted thereto and the use of the invention in any
syringe where it is desired to provide

auto-retraction of the needle after conpletion of the
injection is also contenplated. Thus any syringe
requiring an auto retractable needle is neant to be
enconpassed, where, by suitable nodification as
necessmidigh thé BlloRHe BbdcARtioRBited beQaril P twdsl; bS8 invédion in
Obj ect of the Invention It is an object of the present
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of the invention to provide a syringe
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syrin glégrg lgtq% |hﬁ1 gany A &° Fee%lhg F’?%‘%’ %ﬁa%& '\’?%Cgﬁséneg?ttt%]’e
use. eifdsuna)asseﬁ; @hére iy stitablermadificelion ak BéceRaedhd Bvakioninapilso
needle E@k injuries, by causing the needle to

retrgﬁ ‘omatical ly.inside the barrel when the
injection is conplete thereby making the syringe safe

t otoh &lbgiiceof thednventiethe very | east the invention provides  _
an alternate nmeans of accommobdating the needle of a

used 1§y ad dH§Hs oﬂmréé%tmeﬁrbn%ﬁ@ﬁw@syﬂgge%%ng ¥ R Retradtbie

pr ot ect agalnst accidental injury arisin rom
unwafitreigal aegdica dtis pfurthen ahieciof hsJergntinadeiprovidne yringe which

Syri @ﬁﬁleﬁ%ﬁcﬂlﬁ%ﬂml{éﬁg éa\k ?ly h e? a bBfle In%ﬂepé\‘ioq b use, qu for.

description al so gener ers to rng :
conv BeftResnty storng thyit swgicel oeeiles bnck umi,tlaa smtantgﬂy sife N,

ther ebyimedfith 151%’ it v%#n 59 & A LGS 8 e%?rtm(%]% or with other

enconpass any er nee syrrnge
incIaﬂhggngwkmkamnemmymnmg&spmmhaﬁanmeby sui tabl e
adaptation, the -invention may al so be usefully

app! tRsinventibh R phRSHY Sutfded BNikINE %éd%rlsﬁck injuries, by causing the
needle to retract autdmatically inside the barrel when the injection is complete

thereby making the syringe safe to handle.

20 At the very least the invention provides an alternate means of accommodating the |
needle of a used syringe, including an exchange needle syringe, to protect against
accidental injury arising from unwanted contact with the exposed needle once the

- syringe has been used.

Although the following description also generally refersto a syringe of conventional
25 size, no such limitation is intended thereby, and reference to a syringe is meant to
encompass any other needle/syringe combination including slimline syringes, where,

by suitable adaptation, the invention may also be usefuliy appiied.
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The invention in one broad form provides a safety
syringe incorporating an auto retractable needle
assenbly therein, the safety syringe having a syringe
barrel which has a hollow plunger slideably |ocated
therein, the hollow plunger having a proximl s and
distal end with piston neans associated therewith at
its distal end so as to be sealingly slideable within

the barrel.., the 8§d|e assenbly conprising a needle
agﬂﬁgﬁﬂﬁéggﬁéﬂﬁ§§r—mnth a recess in the end of the
barrel to hold the needle hub of the needle and a
spring disposed over said . LA t
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s dhalended thedbarsls thetsping s TERIHIGEE GOFPTEsFion UIRE We; g peedie
and, ,when fur it M kdvag 18dkae b&ivEa@cthe Aedle
mo?‘uP fh‘aévnﬁ%seegﬁ%é ‘ﬂﬁ%‘sg_\%’% g%?e ?ggerﬁg'gﬂn%%? he | oc klgen g neans Sso
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. dishofge gvrﬁl{gg 'Ehﬁélid%‘ﬁ'g ﬁ&eadfaﬁt&dh@éonﬁﬂi&sﬁk dewarof Witespring, and

reaches the second st ag?e 0O by the action of the
neetran sad distat eidrof sheshollowanlwigpr hasiasealing §lopasTaths SBHEEF

hub_and hen |l owi ng. 4t h i Qi d
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needl e hub are housed in, eedl e gl and,. whi ch. may .
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the invention, the i1nvention in one broad form _
preitigdiistodzed Abmtsgidsistalregé of the phupgeravtiondt rasrhasithe second stage

retractabl e.peedl e assenbl therein; the s
2o i1 s RO (06 Sl i T oSy Bine 4 TR b and hence
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having a proximal and distal end with piston neans
agsfhusned efdhe $peingwi th at its distal end so as to be
seal ingly slideable ' _ .
Preferably the needle and needle hub are housed in a needle gland, which may be

interchangeably connected to the barrel of the syringe.

25 Thusina paﬂicﬁlarly preferred form of the invention, the invention in one broad
“form provides a safety syringe incorporating an auto retractable needle assembly
therein, the éafety syringe having a syringe barrel which has a hollow plunger
siideably located therein, the hollow plunger having a proximal and distal end with

piston means associated therewith at its distal end so as to be sealingly slideable
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3 wthin the barrel, the needle assenbly conprising a
gl and bush, needl e and needle hub, wth a recess in
the gland bush to hold a needl e hub of the needle and
a spring disposed over said needl e hub and acting

bet ween the needl e hub and the gl and bush, the spring
remai ni ng under conpression during use, the needl e hub
havi ng sealing s means associ ated therewith to prevent
| eakage between the needle hub and the gland bush,
sai d needl e hub having a groove around its
circunference in which a | ocking neans nates so as to
retain the needle hub in the gland bush during use
agai nstithinttiee bacreifithe esslievaascablyi oompmingtdﬁamlﬂnmh; g¢edh;mdd needle
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refers primarily to the use of a gland however no
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prOV|de i nterchangea ty of the
releasing the needle hub held in the batrel or gland as the case may be, so that the

needle hub is caused to enter the hollow plunger when thus released.

The following ‘description refers primarily to the use of a gland, however no
' limitation is intended thereby and any syringe is contemplated to the extent that
25 where no gland is utilised, reference to gland should be taken to be a reference to the
barrel itself, in which the gland would otherwise be held if one were utilised. In

other words, the use of the gland in the barrel to provide interchangeabiiity of the




4 needl e should be construed sinply as a two part

barrel structure, and where no gland is utilised, one
m ght consider it as a sinple integral structure.
Preferably the | ocking neans is in the formof fingers
or a full ring located about the internal periphery

of the gland bush which mate (or mates as the case may
be) with 5 the groove | ocated about the needl e hub.

Al ternatively the | ocking neans nay be independent of
the gland bush and may include for exanple a dowel

pin as described in one of the foll ow ng enbodi nents.
The shape of the conponents such as the groove in the

need| reediekhoaldde threttiaicknpigas atea pst bastebdtfaetire, idtwierefnarghind
of f|n rs.or rings i.n the d bu h itself or an +o

i ndep® ﬂ@&ﬁ%°P?@ﬁ$@ﬁ%ﬂ&%§aaaaﬂwﬂ5Wﬁ¥ ATEYCWE of any
suitabl e shape for the required purpose and include,
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round ua t referab
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so-cal | ed exchange needl e assenbly for the is

Syri e
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bush fitted to the end of the barrel by threaded

MeanThe Nap SRR npbRARSudAR HRErddvehandiREdle ﬁ@Ja‘%.Wme locking

fitting or a so-called luer--lock fitting.

Pr ef 8815 Yyhether in the form af Fagsrsor iagsdn th glapd bush #sqlih@ an
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stage to the second in or der uto retraction |s
act i perpesg andrigplyde, hwmnecmgargybmmdag such slipesasaeiindysquare
havi pgy 15Q#ﬁﬁ ridges | ocated about periphery of -the

pl unger wo ridges only being |ocated inside the

pi ston seal at any gne tine. \Wen extra pressure is

exer t Bt Beferieliha ieediprsseredy hasmeansiier rapvable agiechment thereof to
CoNPine tAdSF t8f badSl, kdls @&ﬁgxbﬁﬁe a gth%ll | xbi egx‘fe%hle Bs%m{]ﬁg b ?ile

up the plunger. This allows the unge to protru
5 16 h¥908fh t he piston seal and pushes agai nst the
pre-assenbl ed needl e gl and assenbly

In this particular embodiment, preferably the means by which the needle assembly is
“removably attached to the barrel is provided by having the gland bush fitted to the
end of the barrel by threaded means. Attachment means can be a standard screw
" fitting or a so-called }u.er—lbck ﬁtting.

" . 20 Preferably, the piston means is slideable on the plunger to allow the plunécr to move
frqm the first stage to the second in order that auto retraction is activated. Tiu's
movement is preferably achieved by having three ridges located about periphery of
the plunger, two ridges only being located inside the piston seal at any one time.
When extra pressure is exerted between the plunger and the barrel at completion of

25 injection, the piston seal js forced up the plunger. This allows the plunger to protrude -




to effect auto-retraction. Alternatively the piston
means nmay be sinply conpressible under increased
pressure exerted at the end of the injection. s
Preferably the needle hub is provided with a flange
about its perineter, and the inner wall of the recess
in the gland bush is provided with a step, so that the
spring is |located between the flange and the step

such that it is maintained in conpression during use.

I n one enbodi nent of the invention utilising a dowel

pin, the plunger acts upon the re needle hub directly
to cause auto retraction, the dowel pin having a

t aper ddoughdhe pistoh sedlhand gsies vgaimt e pit-S@indicd aedleqr 14 Bssembly
bei ng, a.d.apered groove in which the said tapered end

of dowel pPin sits, %o that on reachi ng the second

stage, the plunger .causes said needle hub to be

pus he Altemativalyrthe pitten manomneeatsply ¢dngrativle pudehino@adeh pressure
t aper f | .pin out of the tapered groove,

sai d gg% ?%éﬁg?ggg@?"llg?bdging fromsaid distal 15

end after conpletion of injection thereby. all ow ng

sai 8 Fretmbly thepsedin bulsippiovided with 3 angaghout itvgiedimetsig il the inner
hol | oWaIPb 4RO Eess 1 Bl JU ' ot Seal. | means
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gl andiopaiestbervcenthe flatesishd thesten swplh éhatGt is inaiptairred &i dvinpadssion
seal }pgal&ed about the flange of the needle hub. 20
Preferably, the dowel pin is provided with nmeans by

mhicqpit [ eld in position once it is dislodged

fromf8° ?‘é‘ﬁg\%t Hilrdventioggiiigngiodonebpin thepugesacti iphn the

they rpbdiekdy dRctBito bAGe auRSetcBod) HE dU'F}g!?f Tl e @Jplgl‘ég %?cf“‘ and
Bub s rel 84 PEICR™

of the spring once the needle eas
moandhs Hervgaeuadsaidneadls kybdning atipered ggoteyin dichilg said tapered
sl i ghtd bERRY] t : owel .pin so . -
that it is \Aee% gg&g?"ntﬁl“? ﬁtéﬁ%‘% tﬁ%“é‘g?é‘r"g‘?’ p’gip%‘g‘é‘frfﬁ‘bsasg%‘ﬁ‘
f r omnegie lyddeibapushed firthesintorsaid necedst therelatpestindxbelizperad endaf
sl ee 1S, h eedl| e hub d, spring, .the
o1 unegr i A B EE AR od b Sa0 35 mE water Aloedle fordsaid A
r eter ged 4ftsnconietion ofiejectipin thersby bilgvingpantnecdle Byb b sftheits
-may IS romthe groove about the needle hub
when pe?ﬁe i p%l(:%%%g ?lolﬁorw gllgﬁgr

unger S the second stage, the
plungsr,causLng*said sl.eeve to be pushed further into
. this embodiment, the sealing means to prevent leakage between the needle hub and

. the gland bush is preferably a simple O-ting or similar seal located about the flange -
of the needle hub. |

20 Preferably, the dowel pin is provided with means by which it is held in position once
it is dislodged from the tapered groove, so as not to interfere with the retraction of the
m?edlc hub under the influence of the spring once the needle hub is released. Such
means inclade an interference fit, eg by having a slight taper along the let.a'gﬂl of the -
dowel pin so that it is wedged in the housing after it is dislodged from thé needle hub. .

oz In an alternate embodiment, a sleeve is located about the needle hub and spring, the

.plunger acting upon the sleeve to cause auto retractibn, the dowel pin having means
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said recess thereby dislodging said end of dowel pin
out of said groove, said sealing stopper dislodging
fromsaid distal end after conpletion of injection
allowi ng said 5 needle hub and spring to retract
inside said hollow plunger. It will be understood in
this enbodi nent that the pin need not have a tapered
end, so that it will provide a nore positive |ocking
of the needle hub retaining it from novenent in
either direction whilst it is thus retained in the
gl and bush, is prior to auto retraction, io
Preferably in this enbodi ment, the dowel pin is

pr ovi lewhivh # hag bé aigled aﬁ&ﬁlmgeoovb asat 6 n@dleiblis wﬁénd@a plunger
agai nst _whi ch the end of the sl eeve acts so as
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e hub is free
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t he: do pi n. Preferably in this enbodi nent,
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hub amutm pEviRS dhoBhtife BEGH dhas: RYaBnanBhig iRENeT
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bus h BAYEmER Ae eithgedipgtiontwhdst itds tug eetained inthn glppftpush, fireprior to
needlgohitacalgl spring, so that the action of the

pl unger in cau3|ng aut o- retractlon 2a is as a result

ft di the sl t hr ough
e Segbrtly Telisgbodiey i doget s b adp aman fnies

one qeseA bbaglma@ ) @¥dinsthvhith 1B &l of QIR RisRo ad th Bause it to be
i nvention utiljses fln%ﬁrs or aring or other flange.

el emdfitodeetiacact ae rragioe. Thirdrantage i hiergnesment g vilising a
gl an G‘le@«#@bcatéd@b&n i hﬁﬁ)%ethit% d%%ﬂ&lﬁ isHeREEIR vy fbﬁtwe means, ie

preferably made up o he low'ng parts:

GI an#odsg dis ipfluengd of ﬂwglesm %@we@a g1at the geedighninig figetel retract
- 15 NGRELR ahil Possible HRIRESSSA e RbH 4 Pin.

Preferably in this embodiment, the sealing ﬁemw to prevent leakage betweén the

needle hub and the gland bush is provided by a sealing washer which extends

between the needle hub and the gland bush and hence across the sleeve surrounding
. the needle hub and spring, so that the action of the plunger in causing auto-retraction

20 is as a result of the plunger acting indirecﬂy on the sleeve ﬂ_1rdugh the sealing washer.

In an alternative embodiment to one described above utilising a dowel pm the
invention utilises fingers or a ring or other flange element located about the inner
periphery of the gland bush.

In this case the needle assembly is preferably made up of the following parts:

25 1. Gland Bush

2. Sliding Spreader Bush




In this enbodi nent, the sleeve described above in
relation to the enbodinent 5 utilising a dowel pin, is
instead in the formof a sliding spreader bush which
is-again |ocated about the needle hub and spring, the
pl unger again acting in this case upon the sliding
spreader bush to cause auto retraction, the fingers or
ring located in the gland bush being able to be
pushed apart and hence di sl odged fromthe groove about
t he needl e hub when the plunger reaches the second
stage, the plunger causing said to sliding spreader
bush to be pushed further into said recess thereby

di sl odeiig seai d  fingers or ring out of said groove,
sai d sealing stopper once again dislodging from said
di st aj, nefle 8l er conpletion of injection allow ng sai d
needl e hub and spring to retract inside said hollow

plungﬁt: fe appreciated that in the case of a-
r'ing, tﬁek Sﬁﬂqépnaged to be provided a region 15 of

di SC o thisuMtolinfH he Biteve AGsclied BBYVE iiflelatisn Rihd dMbollidsf t O
all ow the ring to Spread. Preferably the sliding
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as the case may allow ng for a snoot
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ef f ect spreadln fingers or ring 1s
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i nje |
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sli dﬁnger%qsrr@a@etroflwéaromcmd@dalmbemppqr lecehigdi) dislodgitgftom

't he ans

B L

meantetradtansidetsaid holbeddlengbub i s free to retract mnthout

any possi ble interference fromthe fingers or 25 ring.

1R bespilci | REERP

t 0 prtevent }%egkguglaggtﬂ\%een t EhH% Hﬁﬁ]egda 1?’he
gl & nef ditgeminnity sgh pyong pomird elifs myh«alﬂse;a blilmgthwasgmrspm#d ch

extends bet ween the needl e hub and-the gl'and bush and

hencereReEHRARe ﬂia&g%ﬂémﬁh Ry tpex%a' Eégﬁiﬁf&%d% &s L4380 BeEELe

-hub. and sprlng so that the action of the plunger in
cau quffa ing the respective fingers or ring as the case may be allowing for a smooth

gion

interaction. Conversely the portion of the gland bush which is engaged buy the
sliding spreader bush to effect spreadmg of the fingers or ring is comspondmgly
20 tapered to facilitate a smooth interaction.

Once again, the advantage in this arrangement (ie utilising a sleeve in the form of
sliding spreader bush located about the hub) is that the fingers or ring are held back
by positive means, ie under the influence of the spreader bush, which means that the
needle hub is free to retract wﬁhout any pogsible interference from the fingers or

25 ring.




S auto-retraction is as a result of the plunger acting
indirectly on the spreader bush sleeve through the
seal ing washer. . Thus, when the plunger is pushed
down after injection the plunger contacts the seal.
Pushing it down, causes the sliding spreader bush to
be engaged with the fingers or ring forned on the

i nside of the gland bush. By continuing to push the
plunger, the to fingers or ring will be forced out

whi ch rel eases the needle hub. At the sane tine the
sealing stopper, situated within the end of the holl ow
pl unger, is dislodged inside the plunger and the

conpéf ﬂﬁyﬁ%@fOMI i ﬁ%&s&m ﬁ%%gk%ﬂwg%ﬂﬁhgéﬂéﬁﬁ%ﬁw

i nsi unger. eferab y two fingers are
util ms@id;b hub andhe garalrhuslbxa agnin ppvifedihyle sealias washer which extends

g][ ' ? erre efxfcﬁ%lgﬁtg)fand the agltlatnﬁﬁé hk?aﬁc?ﬁ:nfte d%gbq E Jdgxeou

ar. as 4 n t
| at t eirrAdigcthemdetie hﬁl’ﬁiﬁﬂ%pﬂ:% enthityherotide of d&sﬂ@geramgpusmg

T AR G kb bl SR g A7 e o s
st I e gitvie iBough thelRedlBg ashien need to prOV|de for t he
dowel pin with for exanple a clearance in the side of

any %eﬁ%'}te% ansglfsm& ! gfr%&tfaﬁ ihtel?)ﬁm QGHR We ceal.

enmbo rerera a needl e "Ca
t he Pﬁshmgscsbww cgusmthp slohmreache busk Me@ngargeé rmth the liigs@rs or

Canges Srtilin g T e ARl ) SEiRubR o fIEERe Bubds e
stsaf ﬁngwd drging Wil ieyfodcadeut prhiet exddaban themeeiild lanbs tAit e same time the

injuri The e of th dl e, cap als

¢ hat S sreneh ST RHER e g o Ry ENPER, £y RasE RGRs e
i Nt PRnGRSR (RS coibressiG \PHGE fofee tht BocalEthabl i vemict insﬂldnthelho]low
risk of needle stick 25 in éimﬂp r ﬁ%g t occur

t he HE%%?ehﬁ%P%UG%%ﬁWFEEW% A0 e § 3P RTS8y change

needl e case, the needle gland is preferably held in

t he A#haligkthe aowdsl yrrarigetent fisarsefnl; # his Hoen femad thatehs wse vftepe

t chi t f th dl
o1 P esrrieh s B P Pl e
cap. eakfdfand@Beiingtes it ot TEBuIPdEvehSin effm:@dpmgt tRutthetmore, the

screw in gland bush gnd fjtted wth a af et
pr evEFHEn FE% B wog strearlingas hera s o gepdinBiovidp °fffr?é*¥W1§é’E“ with

€Uk 8hmipf alcRoafaBEHIN Brelsl¥8 of &iyRhy diifisqiaBdragitng and screw
the pre-assenbl ed needl e housing into the syringe and-

In any of the foregoing embodiments, preferably a nccdle cap is provided with the

20 assembly to protect the needle prior to use.

Prior to use, the needle cap protects the Acedle from damage and also acts as a safety
cap for the medical staff using the syringe preventing needle stick injuries. The
presénce of the needle cap also means that the needle assembly may be conveniently
changed in the case of an exchange needle em'bodim_cnf without risk of needle stick

25 injury which might occur if the needle were unprotected.




renmove the safety cap. The syringe is then ready for
use. In this case, follow ng assenbly, ie after the
needl e gland is assenbled with the needle inside and
the protective needle cap is fitted, the assenbly is
screwed inside io the end of the barrel. A sealing
point is secured by neans of matching tapers between
the needl e gland and the inside of the threaded

barrel. After the needle gland assenbly, ie with the
needl e hub fitted therein, is screwed into the barre
and the seal is reached, the needle cap is renoved
fromthe assenbly naking the needle ready for use.

The attkasecabymaoha ' i, ' .vari o i S
si ze needl eg%%an %g ci‘%ig’tt%iﬁcfg (gl§ %%J\INI&E gmﬁ%é’s@gg‘? °g 8‘?%2" cap by
pr of e¥dsTisrneeitnReteralydhrne ere mafehinguplings anelediuaideof teecedle

I'n an, thdi e Vs 99 i ts. the barrel of the
syri n%‘g&f s pr e@%@%@%@?@gg%ﬁﬁe%ﬁ% and is .
graduated to read fluid level. The piston is

pr ef et2Agieqlieirerones argAtsprRblpd within b eweaimgldnd bishtné fittedovith a
t hes PaRORP tSRevdSt neile HiBk B o5, gy @fglyall at %r}%q:g?te {s/ t L EnGEihe

fit between the plunger an rrel, 't
al | oviitsige Raskeging apdicrey threpresssembledindedle housing iy the Sginge and

Vi a tRgonaRilafity daf) : r. Brief
Descr i p?i_on of tytdﬁg ﬁégﬁl‘%?‘ﬁ%‘wg"e’ﬁ‘ % on may be
bett%r under§ ood fromthe follow ng non-limting
descrf e B 178V 2seperiepics theapaslsclard inasscimbledivib the
10 Fingedi€indidd #hd theGrodstiveRiedit 00Ak rdacte stsezﬁﬂ?ﬁs Q&S\?éd%side '
al angl?asaepglg of a sgﬂ!n e _according to afirs
enffodisRA of Gf barh A seplnmnodn is spyugdrby nRatsof matchiog tapers
sect ibemabn thé ﬁé@ﬂl@%laﬁ&l&d%é&{}ﬁ&fofh%f&u IS Wil syringe
according to a irst enbodi nent of the ifivention, s
Fi 3.1 ' 1, pl f ) i th
yri e s Bt e S B asgla e edhomings serewed ino
| nettiboic] andhghti s adtd A HOR5 iSR! roH] EUL ALY

ing to a second enpodi nent” of

asserrbl ed sgr |d ge .accor _enb
t he B e gepdieeady fog Hsea T%‘P added advantagei of thissplringeris it viagous
USe, size needles can be fitted allowing the health care profession to make a chbice'of

which needle to use.

~

In any of the foregoing embodiments, ;he barrel of the syringe is prcferaialy of clear
plastic and is graduated o read fluid level.

The piston is preferably made of synthetic rabber and is fitted to the plunger so0 as to
20 seal by way of an interference fit between the plunger and the barrel, thereby
allowing the fluid to be extruded from the syringe, via the needle, in the usual

manuer,

Brief Desoription of the Drawings

The invention may be better understood from the following non-Jimiting description
25 of a preferred embodiment, in which:
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Figure 5 is a cross sectional view of the syringe of
Figure 4, showing the plunger is withdrawn after
receiving fluid for an injection, Figure 6 is a cross
sectional view of the syringe of Figures 4 and 5,
showi ng the plunger depressed to the second stage
after an injection to cause auto retraction of the
needle, Figure 7 is a cross sectional view of the
syringe of Figures 4 to 6 showing the 15 retracted
needl e and spring in the hollow plunger, Figure 8 is a
cross sectional view of the barrel of syringe (shown
inits entirety in Figs 17 to 20), utilising internal
fi ngpighrel IQQ@E@Q: skdliohdl 9ie@ ofithe nbddsd plhd dssemBll belh Yeinge according
Sprea er s eeve syringe according to a further

enmbots fEpiembpdimert of B EWERt9R, Figure 9 is a cross
sectional view of the plunger for use with the syringe
of FFigsreDds 4 Gross@€btidhhl viev@bthe plifiger Sorlultewig] syfingeiabotirdiig to a
the ErOXInH| end of the plunger for use with the

syr i Higkem lﬁppb‘sfﬂf?n‘teét‘% Figure 11 is a cross
sectional side view of the end of the plunger of

Fi guFigureQiis a syingd lgrrelephihger for vae with gsingectordingito afirgw of

the ¢ e of Figs 17 to 20. Figure 13
is a“® at?"gnéeng‘e‘g%%%e& lgl ew of the needl e gland for use
with the syringe of Figs 18 to 21, the gl and being
abl eFigare Bds s@omsaestioiahvigw ofien assenblstl sytinge asgpidingdo peecons] |
Fi gu S dl e hub
for %ngbeoﬁvm ﬁﬁ% 152«3)?}?0:1?}”3%11%?9@%%1%{%& {ékbgi gnd whi ch

is located in the needle ic_1I and, of Fig 13, Figure 15 is
a crBigere §ava gem sretionabew ol rsrines of Figres. shaydns the plyrger

WisE Do drlRavay. ﬂ%ﬁ%ﬁb&m%ﬂﬁhﬁﬁmé jdofor2l, Which is Iocated‘
about the needl e h of Fig 4 and within the gl and

re 13, F| e 16_iS a cross sectl Vi e
he BRUE BiF b SCHOMTER of & RO G Arad 5 AhoRinE e
end giingeh@pRhdéd €fthe borkdistbs &ftet Bn infRbticAIE catbd dutd 8Raction of the
_syringe of Figs 18 to 21, Figure 17 is a detailed
cros¥ediecti on of the syringe depicted in Figs 18 to 21
in the region where the conponents of figs 12 through
16 aFigurel7 id 4 @6l sgetiidal view of thé Syriigd of Figures 4 to 6 showing the

15 retracted needle and spring in the hollow plunger,

Figure 8 is a cross sectional view of the barrel of syringe (shown in its entirety in
Figs 17 to 20), utilising internal fingers located in the gland bush and a sliding

spreader sleeve syringe according to a further embodiment of the invention,

Figure 9 is a cross sectional view of the plunger for use with the syringe of Figs 17 to
20 20, ' :

Figure 10 is the plan view of the proximal end of the plunger for use with the syringe
of Figs 17 to 20,

Figure 11 is a cross sectional side view of the end of the plunger of Figure 10,
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retraction being effected, Figure 18 is cross
sectional view of the entire syringe according to a
finther +s enbodi nent of the invention of which Figs
12 to 17 illustrate in detail various conponents and
their interactions, the syringe having the plunger
drawn back and filled with fluid ready for an
injection, Figure 19 is a cross sectional view of the
syringe of Fig 18 showi ng the plunger depressed
utilised just prior to auto-retraction being effected,
20 Figure 20 is a cross sectional view of the syringe
of Fig 18 showing the pl.unger fully depressed to

act i Ve s g §3GdiaPRew 8k &l ?%lﬂﬁe s?ﬁnée%f Pigk 1PR20.
sectional view of the syrlnge of Fig 18 show ng

auto-retracti on haV| C e needl e hub
now | %‘ 2 5 aﬁt(lsﬁ@‘:tl‘ﬂ?la %f‘ﬂfr%&‘ﬁ" g‘?ﬁf g Wit dhe syringe of
Descripd i%3620f thé Qlan&emyaaﬁ% RatRWEd B tRESRIAHe ¥yringe bR,
Figs 1 to 3 there is shown the conponent s of a syrlnge

and edI conblnatLo r ence

conp Pll-e a2 ?% 18 gy snsgtétmgg rv?e f% negdl? heufbgfr) %15 syrge 8&1“;3
need| B8 ta%amb#vbaclgsmmﬁﬂ inthe mbdie glﬁmhthig413 The needle
assenbly 14 5 conprises a gland bush 15, which

acco :

o (RAEt 35 rol3E o i e 56 K pok Py oo of
gl an CF1$§d§M0 255 whirh és Inwisdiabou the neeﬂlz- hub ofFig fl¢ aradoighin the gland of
nanuﬁ%%%%f €d from nmedi cal grade plastic and supports

t he ne €°16. The gland bush 15 has a thread 18

about |tsH$er|phery for mating engagenment with a

cor r ESBEh ifig cressedianal yiewnf thepistan seppee which ismepnisd op the
bake Qistal énd ot B RilRIP ﬁfgﬁl‘é IQQorQEHJJ&me %&n?ct oftﬁ@ 18 %IOf

the gland bush 15 provides a seal agal'ns
corr ondi. fegale ta n 21 in the end of
Che. BHERLL oty Cgremaoh ahe DEis rpickA ebs b a L phe

Wi t h réghen WiRfe'tBe colipoitin\oE Bld NOhoRAKMBAR: JIBEANEER plidiSo auto-
barrel- 12 and the threade% por???n 18 ofaﬁhepg an%ll10

bush Tefgctiopheing ellected sh 15 is preferably made from
plastic. A safety cap 23 is preferably manufactured
frorrFrankilGﬁ crgss adltional ﬁ&tiioﬁtha&d!rééyhﬁgcrheairﬂlﬂgio& forliep t he

g%ﬁ éS The 33? %& has_on its outer

Ff gpodqmegy efidh ‘HES“:“ ch gy gite b Hlpsigierin Q?waausau d

| N i t@ngoRdRvaAR Hﬁxrﬁﬁtbt@cft}oh@ tHé SFiraO Bavir BH Mngdf dr¥Pn WRE And
filled with fluid ready for an injection,

Figure 19 is a cross sectional view of the syringe of Fig 18 showing the plunger
- depressed utilised just prior to auto-retraction being effected,

20 Figure 20 is a cross sectional view of the syringe of Flg 18 showmg the plunger fu]ly

depressed to activate auto-refraction, and

Figure 21 is a cross sectional view of the syringe of Fig 18 showing auto-retraction
having taken place, the needle hub now located in the hollow plunger.
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screwi ng the gland bush 15 into the body 12 of the
syringe 11. The object of the safety cap 23 is to
prevent needle stick injuries when fitting the needle
assenbly 14, ie by nmeans of gland bush 15 to the
syringe I 1 and also to present the needle 16 sharp
20 and sterile ready for use. The gland bush 15 has a
flange 24 adjacent the thread 18 to separate the
threaded portion 18 fromthe region where the safety
cap 23 sits. The inside of the gland bush 15 has a
recess 25 to hold the needle hub 17 about which is

| ocated a stainless steel spring 26. A flange 27 is

| ocated . . i-phery of the needle hub 17,
mhilgﬁg%gggg%néJﬁf§é§?%§"%§d in the inner wall of the

recess 25 in gland bush 15. The spring 26 is .
mai ntRefewint deperallyrip the &igs d to b berpdeshovm e compgrgus of a syginge and

needl_ y - ' : 112,
e e R 1) a6 pBBphl 2
bush phgérd 3 andwnesiln gssaably gensratiprefapuiatdela The needlessspmbly 14

A correspondi.ng,.cl.e Yol ' ' '

g SaPPRES LR SER MR olopl Bt s phon M A el 17
of t heithppeead. HTHe ntatld B mottudpetheughghoglusi ish 157 Hide aepdle hub

of the.tapergd s dowel.pin 30.sits i '

A s i etaeny medh EUE iy P BatSp o Sofif Rt Gecte 1o
30 into | ocking engagenent with groove 31 in the .
need|Tae blatyl bzh [ens ¢ Heqg| 1§ abrat itsriphamefor mating HBseymeRt witha

the nd Gl 5 Hae9b Alhalt ipered
pushg§g$hr né@ngﬁggﬂ%ﬁghpggggéég% of t g needl% g %%d
bush pésion 2Qaitheend hithe plared bush 1S preddes @ strd againsheprresponding
out war dl causi.n t { ' f o ;
o vk 2710 85100 12" AR 5 ik
r el eased withikhe birel 32 preeertting balapt botwseen e bepeli 13 gndBe theeaded

o oS TRRh Rt il S B g e

dowel pi'n 30 to keep it tightly in the housing 29 when
i ti s Aniafetychap @hisfprederably menufay ngmedicph graderieptio and fis neptly

na3 reudkhs.bhan s bRk AR

bé?még%%f imﬁ?g&ﬁgbgﬁyééﬁﬁgPEgﬁ%ggess |nsP§§sS e )

gl aneb di%e finger grip to aid in its removable prior to use and to give drive when
screwing the gland bush 15 into the body 12 of the syringe 11. The object of the
safety cap 23 is to prevent needle stick injuries when fitting the needle assembly 14,

L

ie by means of gland bush 15 to the s&n‘nge 11 and also to present the needle 16 sharp

20 and sterile ready for use.

The gland bush 15 has a flange 24 adjacent the thread 13 to separate the threaded
" portion 18 from the region where the safety cap 23 sits. '

The inside of the gland bush 15 has a recess 25 to hold the needle hub 17 about
which is located a stainless steel spring 26. A flange 27 is located about the

25 periphery of the needle hub 17, whilst a step 28 is provided in the inner wall of the
recess 235 in gland bush 15. The éprin g 26 is maintained in compression between the

flange 27 of needle hub 17 and the step 28 in the recess 25 of gland bush 15.
13




A hole 34 is provided through the m ddl e of needle hub

17 to allow the passage of fluid being injected

t hrough needle 16 and into the patient. A spigot 35 is .

| ocated on the bottom of the needle hub 17 to align

the end of the needle hub 17 with a fenmal e spigot 36

| ocated in the inner seal or sealing stopper 37 20 in

"the end of plunger 13. The sealing stopper 37 seals

the inside of the plunger 13 prior to final injection

bei ng conpl eted. A groove 38 allows the |ast of the

injected fluid between the needle hub 17 and the

pl unger 13 to escape through the needle 16. The

pl ung I c

e oo Pk BB EAR N RId AGRHE B sbbafiRl dowel pio

o ut site Aacqmcstoochngté@tanmegihmﬁns stovided ma:he @928 © aatdmxﬂdte
0 myep o mnf&g injection in order to activate the

auto retrac ‘acility by pushing down on the needle

14 It hub 17 as described above. Thisnovenent is

achi evtedndiye brdly pfile ndedle buly 1 7dig & tapaed guadve 3Andheichd ofithe kapered

pl yn g Iy,

pl ;Et gfé(vglé&? 3@%‘8 ufz;t{ig glgtﬁvco%n é°‘ %Eaﬁ sla%@%& &9&1 %ﬁ?ﬁg gf uré@sethe dowel

i s exir Idtoedking engagmmwum&rewem imthe n¢eldle hbbu’r el 12

at conpletion of injection, the piston seal 39 is’

for ced spitidper el ddﬁgsqrﬂo %ﬁy at the Ed?ﬁpléﬁo@ bﬁﬁlﬁ&xoﬁeﬂé né% ub 17is

moves fromridges to ri ; Thi s
the pPehsdapthgrnto fd@ fiYF'i‘:itzlﬁ Qfithe Wﬁdg@md buﬁé lé cavsing ﬂ@ela?velw

and BysdRSpudialo ﬂﬁ&uﬁﬁfaﬁ@%ﬁ%ﬁ gr tﬂ@%@hj@ 1?],%'%@2’%3 of the

assenblly 14, in this case pushing direc
huts ivﬁngﬂﬁ@pfrPWQe the reledsed hyb| 1V ince Husalloys ﬁve siring 36 maqgrce

45 | ecal.ef n

hollow to t g‘ie :t%e neegpm%oﬁb%fyglgﬁaamﬁls E@gﬁ%%gel%f elgngth
as wef the dewd aind( 40 ke & Sighstyde the Spusing 9 Aemit isavithdrawn from the
|njegﬁ; |s conpl ete. The sealing stopper 37 is thus

di sl g mhen injection is conplete by contact with
the spigot 35 on the needle hub 17. The sealing -

st opphe negdic hub Fides agundihe faseel?y, e inal B tgmtpent egkigy betiveen the

r‘%Uﬁ&H!?‘l&d%‘?&&%%ﬁ%ﬂ ﬁ%gﬁ'ﬂetghe st ai nl ess steel

conpressi on spring raction of the sealing
stopper,. 37.is slowed in its travel by the sealing

sur f adele3fds evideddorpngh ty middle pf reele hgp Lo allow thp, aessqgs of

onl yﬂﬁhb@mgzﬁ,eb@amgpﬁeeaieq%yd ity igheAn €xhaust hol e
43 at the top of the

A spigot 35 is located on the bottom of the needle hub 17 to align the end of the
ncedle hub 17 with a female spigot 36 Jocated in the inner seal or sealing stopper 37

20 in'the end of plunger 13. The sealing stopper 37 seals the inside of the plunger 13
prior to final mjechon being completed.

A groove 38 allows the last of the injected finid between the needle hub 17 and the
plunger 13 to escape through the needle 16.

_ The plunger 13 is preferably manufactured from clear medical grade plastic and has
25 chpped on the outside a piston scal 39 The piston seal 39 is allowed to move on final

injection in order to activate the anto retract facility by pushing down on the needle
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plunger. This slow retraction prevents splash fromthe
needl e end 16. A slow retraction can al so be. achi eved
by using a slightly tapered hollow region inside the
pl unger 13. As the sealing stopper returns 37 inside
the plunger 13, after injection, the air can escape
in front of the stopper seal 37 in increasing anounts.
20 This will allow the needle 16 and stopper 37 to
return slowy at first then increase in velocity as
the air escapes while the spring 26 produces the
nmovenent of the needle 26 and sealing stopper 37
upwar ds i nside the plunger 13. The barrel 12 thus

hol d%ulg F‘?aspdcsc%?&{ ab&\;)é g‘gﬂ%%’%%gr x e S\Qhﬁy Rzﬂr:%%lae ﬁ(%renm

t he sea
cl eadaadi |42 ah thy pmd@r 3. Bwa vdganonly are dmiltﬁd)mad@he pision gpal 30 at

gi ve visual s .of uant it

i nj e@REe @We%esﬁ’ama’a A0k kel ety PG ikt fiaB93 and fhe barre
cap 33 a@daﬂlpfé‘ﬁ&d&f@nj&ﬁon,b&é pi@oreseﬁiri’:@-maﬁﬁ:edﬂqi thelplumget 13, lc the
screws into the barre| ;“Q rotrU|

Cof DRtamiiEs BAFEP Taraer et BriES Aa POATT e 1

N i diSrokiRidBhroNER MRS istonkseal Bb and lsush@agamshme ‘p‘x)ﬂassﬁglelcﬂ feddie
renoved fron1sterlle packagi ng. The re-as gnbled
gl anétand asermily 14 in this cgse ppshing direeflyon pesdiehy E ckagi ng

and by holding by the safety cap 23, the gl and
assemhé pludger il Bis Sisllo&xg\ﬁmﬂgﬁ thurhneaptdl lezateld at ite pabxitgl orfd. (The

syringe barrel er remmv he cai

nge dP n&@% éﬁloﬂgvé f"ttgli? 8 ﬁmb W%F“ RECSY r%g %sg&é 1

| S10S sthinlds€fedipridg 20\uMGinRRtidn & b@n;pétu rrgerseahag stapper 37 is thus

e el whed i o cospplcio o CORE Yo e pikob ] & gis b
novegy ol g e} sfogpfr BPls SRR tlﬁb&icdm}ﬂxhng&l 1B b3 &he&ﬂdlctnigaleedle

seal ing stop At this point, eed
retr aélfgy ‘I‘%‘éﬁ"xféﬁllﬂﬁéﬂﬁl WFSS{%B SPYH’ﬁd h h‘éﬂ ‘%fgh e sp3fine

bar r %%’8 37 E'&ﬁ)w%a{u' i 4Gvel by 1S sEhBUE s&@é@nmd Hhﬂﬁmaﬁ)doﬁmg

The e syringe 11 nmay now be safely di s osed_ of
a tsoanrel@pmwglybll@quﬁm%eapes @%ﬁ@é‘ ﬁi"etsthﬁﬁ’a@ the

afte g . {I’Eg sib ?eu%&[é:h B%%?ﬂet? %plefsﬁ B Fhe n\éécﬁé endNbOr 10O

|nJe requi re ng generally to Figures

4to7 there is illustrated a ri ene
_ A slow retraction can also be-achieved by ussméasﬂg%ﬂy égollo\\iv region

inside the plunger 13. As the sealing stopper returns 37 inside the plunger 13, after
injection, the air can escai)e in front of the stopper seal 37 in increasing amounts.

20 This will allow the needle 16 and stopper 37 to return slowly at first then increase in
velor;ify as the aif escapes while the spring 26 produces the movement of the necdle

26 and sealing stopper 37 upwards inside the plunger 13.

The barrel 12 tﬁus holds the plunger 13 containing the piston seal 39 and the sealing
stopper 37. The barrel 13 is made from clear medical grade plastic and is calibrated
25 to give visual levels of quantity of fluid to be injected. The gland bush 15 containin 8 '
the needle cap 23 and needle 16, being a pre-assembled unit, screws into the barrel
12. Two protrusions 44 at the top of the barrel are finger grips to allow injection in

ﬂ_xe usual manner..
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referenced | | wherein each of the conponents, is
referenced with the sane reference nunerals as those
in Figure 1 to 3, where the conmponents are
substantially identical. is In this enbodi nent however
the end of the plunger 13 does not act directly on the
needl e hub 17 as is the case with the enbodi nrent shown
in Figs 1 to 3, but rather there is a sleeve 48
| ocat ed about both the spring 26 and the needl e hub
17. A seal 49 extends across the gap between the
needle hub 17 and the inner wall of the gland bush

In this case the plunger 13 effects auto
retr 0, i 0
ceal e B nBEt PR Bl BB ThCme el Fgland
Wit h asdamblg né mtan@bd k&ysm steeierpeckofing gidi ydolging by He S§‘r=tm cgp23,

i's prOV|d d f 4

agai el @Nég ‘EFﬁé&QE%%$§ %@ﬂﬁﬁgés S andlz
the mﬁéﬂ@%v:i§thb ﬁa;dBpihe 861 186s indched intd wili The ayﬁngeﬁé is
i njection, as it ves fr he. fi.rst stage to.the
seco ,f@egkyacg@wn%gacg, AregEd’ %&]/‘E’e"% STV | | ‘é’ﬂ?l%mnf £
to 7 itjRe6e deShHBaV idfofckd Hiv@aumante ARaRhEb COMben ddwnmd
generally referenced 11, which coggr Ses a s§r|n

bar r &tleases thedogrel pig d¢ angldhe srpling sigeregp & ALILS pojp) Yo needle 16
genenr@fabiy inkiaf ﬁk%ﬂxﬁ%& 13 4nd {8 RGBS bARS ENDILY shihge 11 is now

conprises a gland 15, whi ch accommpdat es
needisefe 3Bl inepgrahlg: a‘hﬁ@bﬁ!ﬂf wripgsdl | ey gpwibe safely disposedpfin arpe

ﬁ g e 3 %%g(lﬁg%}mnﬁﬁ&t h%&ﬁe = "Q’%hbé ’Hfde thﬁ@myﬂlﬁge 11Hm a

17 1s preferabl’y manufactured from nedical.
gr ad@&iappries td igjeelfont iSPPEAt s t he needl e 16. The gl and.
bush 15 has a thread 18 about its periphery for mating

engagR ity puhdrdllydo Figaed LHIDMe: Mll&dﬁ‘éﬁad syiBigé generalb

i nside the_end of the g rrel 12. c&gp red 5 P

por t Feferensed bt wherein gach obe pHRPOBFRL, 1 ‘g%@ﬁ“ tEFWf\??‘H%? egenee
seal @aahe s théke qm%@@ RSl iwhre tieQiRbhch BRIES taRMTlyiidAtical.
21 in the end of t barrel 12. The gl and bush 15 thus

Db aiseREGar Shvast G et e pliped doos sl BT Ao
the gbandubushs id e cdso ovidh tRrRe:bbdimbnt dRovisin P‘i’gEﬂ & B blitrather
TSGR BEEVP 1 e Ao R Do ot 20 el P A seal 49

neat kterds addks theldds béHvandhdésdle b 17Eh@th§ ﬁn@iWalmlﬂae%&nd
has on its outer surface ridges (not shown) .

gi ve
fi ngByshdpi I this case gheiphnpard 3 pRsrin Ao reiasHonhy af'a’m@n ekﬁ gleeve
_ t Oy Ot Qriadlhd 9481 49D Bfdwel pin 50 is urged into mating contact with the groove 51 by

" means of spring 52. The pin 50 is provided with a tapered flange 54 on s side

Oh.

~ against which the end of the sleeve 48 pﬁsses when the plunger 13 is depressed at
_ the completion of the injection, ie as it moves from the first stage to the second stage

as discussed above.

25 Thus in Figures 4 to 7 there is shown a syringe and needle combination generally
referenced 11, which comprises a syringe barrel 12, a plunger 13 and a needle
assembly generally referenced 14. The needle assembly 14 comprises a gland bush
15, which accommodates a needle 16 having a needle hub 17 at its upper end. The
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screwi ng the gland bush 15 into the body 12 of the
syringe 11. The object of the safety cap 23 is to
prevent needle stick injuries when fitting the needle
assenbly 14, is by means of gland bush 15 to the
syringe 11 and also to present the needle 16 sharp 15
and sterile ready for use. The gland bush 15 has a
flange 24 adjacent the thread 18 to separate the
threaded portion 18 fromthe region where the safety
cap 23 sits. The inside of the gland bush 15 has a
recess 25 to hold the needle hub 17 about which is

| ocated a stainless steel spring 26. A flange 27 is

| ocatreslicfspaitrutifbahrdtsioRe plpkibush 5. Théfeetle@db &7 i3 pheférably

whilst a step.28 is. provided in the inner of the

I ecedaanglac Ff? grma ﬁ&ilst}sgrﬁdi glastipiaad Qgpariy &%ﬂﬁ@ le
mai nt ai ned i n conpression between the flange 27 of
needTae sadl bhsh Bigs b Hﬁeﬂtle pbaBits wnp}haey ﬁbemm eBBagefent with a

gland bush 15. Al he, si.de the bys
s gt 38 LR oaite e rdad 15y Mg etdd
COlsI @51HeR1Eh 4 gaeeh@amagtendte@m wtpréwﬂdds s s@[ égéindﬁfbduﬁspbﬁﬁng
cap 23 to acconmpdate . -2s, the ho

Cho. GOUe eOIRBAB Abah 7t of hepue Dol bishidhi s

of t RGeatl@iieihe ParRl PPpre®intife lefkagd IRGMEN 513 barft] $0BAd the threaded
stainl ess steel spring 52 urges the dowel gtn 50 into

| ook PRoR KR Gsrebanl bUFh 15, e b | s pRistaRbaEde fomplastc.

17. Between the needle hub 17 and the wall of the
gl and safsgfead 23 i pefaattembnubitivra fobmveival gridel ;ﬂaﬁagel fits neatly

o R0 el i T8 selicep BF 55 Sp gt B e o oo

conptogdivedingéierip i) 46 id i rembvable @hwige;e aﬁwﬁo%n%m:avé Weeseal
53 so that sleeve 48 js usheg% t'her int the reg&

25 of°TevES thegamdbugh Iy gpto %E‘h‘y &SR ih as\wo

50 t Qaf&fsca? s e pRYsas sty mptisstwiRn Gftink BR nd6dié LBerily 14,
the end of the s|leeve on the tapered surface of the-

{1 anisysisans;ef eled b dS trthe smngs I abelsq i Peess hegeain 1§ sharp.

r ek r afilstea Oy thasdleedl e 16, by virtue of the spring
26 operating on the released hub 17, since this

allo ri ce the ne Ie 16 info th
ot ¢ Hhstatd BEGi I5ber Hogsg %%\P‘{'?Pﬁmélted'ﬁﬁ*’é‘r 49spzjedhq fpigaded
Ib nsi gl 18tHem thé M;@ﬂﬁ whé ﬂEHdaﬁfy ch2¥digal i njection
ei ng
The inside of the gland bush 15 has a recess 25 to hold the needle hub 17 about
which is Jocated a stainless steel spring 26. A flange 27 is located about the
20 i)eriphery of the needle hub 17, whilst a step 28 is provided in the inner wall of the
recess 25 in gland bush 15. The spring 26 is maintained in compression between the

flange 27 of needle hub 17 and the step 28 in the recess 25 of gland bush 15.

Also on the side of the gland bush 15 is a honsing 29 to accommodate the dowel pin
50. A corresponding clearance region 45_ is provided in the cap 23 to accommodate

25 the housing 29.
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conpleted. is The plunger 13 is preferably

manuf actured from cl ear nedi cal grade plastic and has
clipped on the outside a piston seal 39 The piston

seal 39 is allowed to nove on final injection in

order to activate the auto retract facility by pushing
down on the sleeve 48, via seal 53 as described

above. This novenent is achieved by having three

ridges 40, 41, and 42 on the plunger 13. Two ridges
only are located inside the 20 piston seal 39 at any
one tinme. Wien extra pressure is exerted between the
plunger . 13 and the barrel 12 at conpletion of

injec [

e Ié.#o%ﬁ%thg Ec?dy%hﬁfe Fhec e%%la ﬁ?s d %(6)\7(?‘%13 g@e R oénﬂge dpyeLpin 50
40, 4§1tst1mgmmu&gé.sA4ﬂ:alI ﬁz’z‘mleaétsteel spehg n\mges tttedptvetrpyefo i@
to. protr.ude thro h.the n s and pushes

agai n@ kipg chgagsmen g@@@fﬁﬁ’l ggls gtg&egﬁedf 33& assenbly 14,

in this case pushlng indirectly on sleeve 48 2a via
seal B@wedhlile nobdielgbri7h8d the whab bf thengladicbusntp the & brah$3 to pygvent

ol 1 e eoes R ) BT o5 Tl RAMMTR 001 716

as well as 18 stainless steel spring 26 after

i nj echs Bapipegee brsimes isto phayeat e sompefioa pbijsetiongtheiphingds gefs on
di sl QHQ&;Qt 346 Ehat J‘é&&&é 12 Bushsd %ﬁﬂ@? bt ﬁe fe bilS 25 Sﬂ'hé E&dlc land

st opper is forced up'.insi | unger

ret r dush hbcammhedmbm 70 torfag pushed emardlyévs girt;up eéthc actxon of
conpr.

P oonEERas 000 e TS EL LA AR L BB
I e heatausingtagtotréteaciorizd dicmesrie 1, bFviduerof tie, spiing Jfrapemting on the

spl a t .

ol A eePti 7 SE R ok e Satog o6 RoltB e et 1 g MThe,
t he sﬁakkdgmﬁmmopper 37. The barrel 13 is made from
clear nedical grade plastic and is calibrated to give

1 Sl eciloppdl 7 QAT it ol phindln's9 phG: h B 6l Eihon HiF

gl and bu cont al ni ng nee
16, Iseiplgied pre-assenbled unit, screws |nto the barre
io 12. Two protrusions 44 at the top of the barrel are

fi 30Ghe BRhRE 13 19 pREINY diltiufeiutddTrolblcat MEditkS palle Hﬁéﬁ@ @hd has

In use, the syringe 11 is renoved fromsteri
pack &Ree on the eutpfea pisiersem) 19 Ty misten soaf 38 esméipvedm rpaye on final

r enoyzsstu&r ﬁ%ﬁtﬁ abtiateRALA AR ABfYBY phdhid d3tn BY tleifeve

safet g via seal 53 as described above. This movement is achieved by having three
ndges 40, 41, and 42 on the plunger 13. Two ridges only are located inside the
2 piston seal 39 at any one time. When exira pressure is exerted between the plunger
13 and the barrel 12 at completion of injection, the piston seal 39 is forced up the
plunger 13, ie the piston seal 39 moves from ridges 40, 41 to ridges 41, 42. This
allows the plunger 13 to protrude through the piston seal 39 and pushes against the
pre-aSsemble_d.needle gland assembly 14, in tlﬁs case pushing indirectly on sleeve 48 -

25 via seal 53.

The plunger 13 is hollow, having a thumb cap 45 located at its proximal end. The
plunger 13 is hollow to take the needle hub 17 and hence needle 16 as well as

18




the gl and assenbly 14 is screwed into the threaded end
19 of the syringe barrel 12 as 15 shown in Figure 2.
After renoving the cap 23, the needle 16 is inserted
into the vial. The syringe 11 is filled by draw ng
back the plunger 13 as shown in Figure 3. The
injection is given. At the conpletion of injection, as
shown in Figure 4, the plunger 13 is forced down

unti] the sl eeve 48 npves down a r.el eases 1 he

T Sasissaster] SO 26ciiel iFcBob pyaroe: e SRR slofer? ¥ ihus
ne whé&lihi ik Bshslgret 337 AFercé@up aiRiEe th
B L e B e R
11 phpgérad by alicereamding neajelubbl 7eand Tiestadkledsetesl canmygessiol spring
may now be safely disposed of__in respqnsi,bl e .
maﬁ e he Kiradion |0§¥}@ﬁaa%@§ SEORRETY THAY Sgﬁcgras fescripspbppein
v ¢ e i or g . , 6.
FLHRRE 18 bl BT L & Fifirt 3o pRovohApRE KOR, b necdle ond
enbodi ment as illustrated in Figures | to 7, 25 1ie

i n Thibarked d R ithug holldsvee phunget Hecoptagningbe pisteaceq)|38rmad thprsealing
inventiqn also provides, slow retractio f the,need| e
huBBRer één oPirTeh & tsngad@m&afa?ed%ﬁaf sfa%ﬁﬁsﬁgd‘e}%f'ﬁcggéﬁmd
the | ' f - ; li;0GeBt nditRsi €8 8draini
uE> P el of BBl IR RO R e g i
O vtahlcedlp capt 28nand Inkails 16 being atpee-essbrabled inah) sakwh into thedbarrel

19 conpletion of injection while allow ng the_plunger .
10 0 12+ Aveprqtipioped4 atdheter of the bﬁ@@&rfeﬁn&eésg%? #lpw injection in

Tugni ' igs 8 to 21, there is shown a further
errb%d’!g?%%ng%“ the invention in which |ike conmponents

to those already described utilise the sane reference

5 frunser ék syrinphé ] & retiong] Sem saderpatieging64he prepssenbied gland

sl eeve 48 of theg(i)revi ous enpodi ne &)s has taEera%%é 23

| eaesemBlydAds raoxed Epmrieriepagkagaig and hy bp Y1Be saffy cap 23,

gl N . .

o TR £SREM0e] ROtk ROI ke (iReFDARS 12 o
151 ghivasin Fgur®2 2A fitnreaving ¢hel cap 23 whenectiled 608 insgrerd i@ thesvial.

pushed down after injection the plunger 13 contacts
t h&hesainge 81 isftled by drawiapbask thaplunggr 13 asshowa ip igure 3. The

? : hgéecﬁgn %%ri\gegg ?\rt (’S t\)euc'tso% ?cl lﬁ)tg i%g lgn?eé; 145]19, 39 a%vm ih I%lédi]g 4,ttﬂ@plunger
13 is forced down until the sleeve 48 moves down and releases the dowel pin 50 and
the sealing stopper 37. At this point, the needle 16 retracts inside the plunger 13, and

20 hence inside the barrel 12 as shown in Figure 5. The syringe 11 is now safe and
inoperable. The whole syringe 11 may now be safely disposed of in a responsible '
manner. A needle change can be made after filling the syringe 11 from a vial prior to

- injection if required.

The advantages' of the invention in either enibodiment as illustrated in Figures 1 to 7,
25 lie m the locking dowel and the pre-assembled gland: The invention also provides
_slow retraction of the needle hub by controllipg the exhéust of air. With advantage,
the location of the plunger sealing stopper to needle hub is facilitated by the use of

the spigot. Using a movable piston allows complete exhaustion of fluid at -
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t he gl and bush 15. By continuing to push the plunger
13 the two fingers 62 wll be forced out which

rel eases the needle hub 17. At the sane tine the
sealing stopper 37 is , situated within the end of the
hol | ow pl unger 13, is dislodged inside the plunger 13
and the conpression spring 26 forces the needle hub 17
to retract inside the hollow plunger 13. The ot her

aspects_of this enmbodipent's overall .operatilo

S ksamRlegioniesinicclien sinilp Bow g s Plinge @AV T A 4SS @‘#%eg‘“i needie
toregra&{b% Figs.4to 7. 20 It will be appreciated by
those"skilled in the art that nmany nodifications and

vari ati ons maybe made to the enbodi nents described .
heTeiningwb Figs Btto deghert isrhofvn erfurtiieh embgsiimpt of fhegppionm

the | tion. Throughoyt th i fication th d
* Coshibaoormere s Her Yo Reomee e ge it e

gnn%H&.Msive rather than exclusive nmeani ng unless the
context requires 25 otherwise. 20 Cdains 1. An
auto-retractabl e safety syringe incorporating an_auto

r eThaslidig spraadediush 64 senlisiing slerae 43 pf the previos gpjodiments has
syringe. havin syri nge r.r el..whi has a hol | ow
pYEﬁ@ggkﬁ'W&8§%$§a¥%@§%é%9%ﬂLWé?%¥e?‘e hol | ow pl unger

having a proximal and s distal end with piston neans

as$RCLBhEBush NS REWNoWR iR Figutes] 3io3ha kheahabesd theesfingorsfe is
seallngly slideable within the barrel, the needle
ec

asdeedshipleconpri sing a needle and a needle hub, with a
recess in-the end of the barrel to hold the needle hub

ecess in th barr ., |
RuBelepe R T D0 to 2L AP SARRRTPRHES 17 R pefiiiio ofr

t hey @bk Ble phinker BdonRgtsitRaRENTN@shingl# dowanfhesell omst the
during-use, -the needl e hub havi ng seal i ng _neans

as slitingmpectdethusie 0f thba igpgediatthe redlingge Hepasribs fgide of

needl b .a he end o h Lrel j
nadiegpne gt Dovey Gpepaagie s 0f ol Hilne 150 BB REEea L be
WhG B dduk REich Ped¥BAME nBRIERLSIT. 2 thd samk ez the tdating stopper 37

needl e hub in the end of the syringe barrel during use
1agaditusted tehithin the et efthe helloacplimger b3, 13 dislodgndiingde tha glunger 13

Whg\]; tIhQ cgrgllnrgss%nsstpgllzlg Sg gorggs tltlchneee&g lh'ul?‘ﬁ to retract inside the hollow

plunger 13.

The other aspects of this embodiment’s overall operation are akin to those described

above in relation to Figs 1 to 3 and Figs 4 to 7.

20 It will be appreciated by those skilled in the art that many modifications gnd
variations may be made to the embodiments ‘des'cribed herein without departing from

the spirit or scope of the invention.

Thfoughout the specification the word “comprise” and its derivatives are intended to
have an inclusive rather than exclusive meaning unless the context requires

25 otherwise. .
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15 plunger has a sealing stopper, the plunger
contacting in a first stage said needle assenbly upon
conpl etion of an injection and when further depressed
activating auto retraction of the needl e hub by
acting upon the | ocking nmeans so as to cause said

| ocki ng nmeans to be di sl odged from said groove or
recess to release the needle hub by reaching a second
stage, said sealing stopper being dislodged from 20

sa Llliﬁstal end of the plunger when it reaches the
second stage by the action of the needle as it

r le:ir akHh &toiﬁmC&bse;F&be@ghmnmpmm@aﬂ‘ antdwebractaide hesdlee

a ovmng.t e needl e _and spring to retract.|ns

hol | cAasqentin Bsreiny ﬁltfesﬁfth“ﬂg? Wg%%@esYBng‘t hatrel E’BF’#‘ ﬁ‘és ? %?lfé’w
An auto- - 116G/ hdpePhAlk roxiedahrid
e e B A, e e 0
a needibiel aydavith pistbi whansagsobieted Heasveifieat ¢ distay end so as to be

connected.tq. t barr f e ' - '
aut o-sreé]frfgéﬁqgﬁ%ge %’2‘&&%‘3 @a el}’ ﬁ%geeﬁ%é@% (%% b ct()ﬁﬂ)éllS aF r%ngf’:dle
in wrfglm eB@e HEI%W?tWrecéﬁﬁl ir%he emileofnmmﬂml @s}mgdngueymdée hub of
renovably attached to the barrel is. provided.

havi nije nerdlefnd RepHng Aispased e sad peedI} A9t SctnE tryoeR e
by t hieaded, TRANS enddr B4 bargel, Ctﬂ?ﬁnfélé gerﬁaﬁﬁihgw‘??géﬁﬁmpression

saf ety Syri.nge accordi ng t . s in _
at t achmzgtusé, shdneedie Anls hofingseslingrieans assosietad therewitigo prevent

a so-called luer-lock, fitting. b5, t O P
2 af ety Prygonibe Fesltasd Bt ol s et A bgele3Rl Saving
the Sabetdors¥sdsNaBulian dkgurfesentcs 10@hibiak lekingtmeahs mats so as
a hollow plunger slideably 5 |ocated therein, the

hol | o rethinrireneetahiuh g the shdef thasyringe bard darng g 2gpipgi the
pi ston. neans . assogi-at j i: i

so ass ¥y he &é aﬂnnoglﬂ% S? ﬁ?% E g% ﬁgé%m&tsﬁ%dndlgt?hegu%g EHreeh i%ﬂ&‘w

st he ngesice hasseatiystapen thegilungeacegtaatiop oustist shagsghid needle

and needle hyb, wth a_recess in the d bush to.. ..
hol d 3ESTTRREY HROTHEPENRFHOR 8 ath Biegien Wh%en?ﬁﬁﬁqgma?ssés%gatlng

over S %ﬁg@tgﬂl & R AR €6y Adhidg BEdVRE bk masicashitibause
.and the gland to bush, the 'spring remaining under

conpreiklockinglmeansgo be dislotgrs frasesiégioghe PripPesg to wleatei ty
means, a5 9h Bt ShNg s Sohd'sh, Bi@YENhe LEAKPHEPBLIAEA from

20 said distal end of the plunger when it reaches the second stage by the action of

the needle as it retracts, thereby releasing said needle hub and hence allowing the
needle and spring to retract inside said hollow plunger under the influence of the
spring. ' | A
2. An auto-retractable safety syringe.according to claim 1 in which the needle and
25 -; needle hub are housed in a needle gland, which may be interéhangeably

connected to the barrel of the syringe.

3. An auto-retractable safety syringe according to claim 2, in which the means by
which the needle assembly is removably attached to the barrel is provided by

" baving the gland bush fitted to thé'end df the barrel by threaded means.

21




and the gl and bush, said needl e hub having a groove
around its circunference in which a | ocking neans
mates so as to retain the needle hub in the gland bush
during use agai nst the conpressive action of the
spring, and wherein said distal Is end of the holl ow
pl unger has a sealing stopper, the plunger contacting
ina first stage said needle assenbly upon conpl etion
of an injection and when further depressed activating
auto retraction of the needl e hub by acting upon the
needl e assenbly so as to, cause said |ocking neans
associated with the needle gland to be dislodged from

said; g g\q,oan%,geac{agist,g?fggss%%gg NREAE 1DUBR Y, 2GRS B&hikent is

second zo st age, I ng stopper dislodging from
sai d dibgtebnsefidstaddatdsereplfitinger a wheatled tuer-loglaiiag . t he
second stage thereby rel easing said needl e hub and
henck  ainl antoimigactablesafity extinge anvordingite Fny oppofdaimg o 4, the

i nside said hol]ow pl un | - he
spri ngS8Y SEHeY qugraéw%g% %rgiq g'ﬁg’g#l%ted yﬂo@iﬁ%ﬁ Sﬁge;b'&
aceor dilgegted thaietn, fic hotlonhihaigert haeing b arodinab asidista erdywidh piston
W th the Se rionge ﬁq?r{vﬁ aggisjta&t Q%&f{o%%‘éeagﬂél slideable within
i nt er c MEAGSSHPESH terepah Ayt heid;0 85 oo Sealingly st e vl
aut o- r gelbagtialpt fecdia hebyblg yonmpigiag aginad tishgnebdle amneediehub,
of the qgecég?qggclg#£§ lg}nﬂ{ch]t q1l ckin ”%%@%h%g
in t he "B2H7EE If iR glapdbugh tofofd 1opq EB“ o el g9 &
t he | ngRpsrad ovresaidredly mdfanl baing bewecrtisieedih hothandaleezland
(or nateg asothe-case naanbe ngmit et.he roove.,l. t.ed
4
afout | PG e RIS eI Sotipression Jprng i Peneeds Byt having

SYI i NYGeafifs MbAk RGodiflediidteviithio Plevért Rhakage betiveenGhd et huth
the | ocki ng nmeans is |nde%¢ndent of the gl and. bus '

or .
L he bafadane gmd ieh, 5y P hae e ahea paoqya S iAo in

i ncl UdG$ich 2 ARk ki3 matbs sd¥ 18k 6 hécABIAB irfth® GEuet Biish
syringe according.to any one of the preceding clai

i N whi deringtvee agaimpdhesompreaseeROY RS esPrings P ieepin il cistal
gr.oove) Qiling biBFpel, ARG BoRBSIng in a first
mﬁ%the?(gﬁﬁgﬁgﬂggﬁ%§§$ﬁgﬁngepé p@mringgﬂgﬁ t he gFand
bush i stags shid needle dseemblyrippyeonipiatior bf angnje¢iion and whandyrthss
or an i.ndepean . ' e
theh
any” SulPBRa 1 Mg 4 ERFE0h ATnABURL bl e BB Gl
i ncl udasserhhly sceas@o cause said locking means associated with the needle gland to
be dislodged from said groove to release the needle hub by reaching a second
20 . stage, .said'sealing stopper dislodging from said distal end of the plunger when it
"* reaches the second stage thereby releasing said needle hub and hence allowing
the needle and spring to retract inside said hollow plunger under the influence of

. the spring.

6. An auto-retractable safety syringe according claim 5 in which the gland is -
25 integral with the syringe barrel and is therefore not interchangeable but forms a

part of the barrel.

7. An auto-retractable safety syringe according to any one of the preceding claims -
in which the locking means is in the form of fingers or a full ring located about
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not necessarily limted to such shapes as round,
square and triangular. 10. An auto-retractable safety
syringe according to any one of the preceding clains
in which the piston neans is slideable on the plunger
to allow the plunger to nove fromthe first stage to
the second in order that auto retraction is activated.
16 11. An auto-retractable safety syringe according
claim10 in which the novenent of the piston is

achi eved by having. three ridges | ocated about

peri phery of the plunger, two ridges only being

| ocated i nside the piston seal at any one tine, so

t hat WhBdin@xdal ?eri%h&? Sftheglhf tRMEVHiSTnRe {oMRRRs b@e case may bc)
pl unger and the | etion of injection,

arrel at
t he pi s‘i"g'rfh%gﬁPVf’llgcafeélaE@éthaﬂeeggéu%l unger, thereby
al | ovvlrr}guzo t he pl un?@tr to protyude throu h the pistan
seal 8 Tlac syFings apRoplingde awime gk lpjgs d (46 in which
gl and E}ﬁél@m%méa‘ﬂs Rl RFdna@band ShddadaiH @he bhirel d?‘ﬁ:e syringe as
auto-retractabl e safety syringe according to claim1l
i N3t he fhs egseomasnieasnst icludessd gaselPiBonpr essi bl e under
I ncreased Pressure exerted at the end of the

i nj et iAgyputo-reactable safetysvringe peroime iR Ay e P&th% prepedigg olaims,

accor di '1@9h1‘&:9ﬂ1%@ﬂap9 Bfthe Eorﬁd&ﬁen&ﬁﬁﬁﬁﬂig‘”tﬂe £rl>é\}e'¥§ thé ﬁeédﬂ hub and
whi ch the needle hub is provided with a flange about
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spring i1s loc te etween the flange and the step such
t hat | win maywbg eftagy suitgble shapecﬁnﬁbp requiradiputhgsd amg inglpde, bptprg

any ondOHPOKERE AR fuf Bofiloks AL AR RLOE, 0, |
[ Al I
IS ufg, A)t/lsaﬁgxre{t&?abﬁs ?’%f'ruxggg&cﬂ&%@o 5@%&92&% ﬁre&%g claims
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t e
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al 1 owi thgt\slmudxmmdésﬁe e esersed detspen theplivgzer and the barrel at

‘ completion of injection, the piston seal is forced up the plunger, thereby allowing

£

20 the plunger to protrude through the piston seal and pushes against the pre~
. assembled needie gland assembly to effect auto-retraction. )

12. An auto-retractable safety syringe according to claim 10 in the piston means is

simply compressible under increased pressure exetted at the end of the injection.

'13. An auto-retractable safety syringe according to any oﬁe of the preceding claims
25 in which the needle hub is provided with a flange about its perimeter, and the
_ inner wall of the recess in the gland bush isA providéd with a step, so that the
spring is located between the flange and the step such that it is maintained in

compression during use.
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retract inside said hollow plunger. is 15. An
auto-retractable safety syringe according to claim 14
in which the sealing neans to prevent |eakage between
the needl e hub and the gland bush is preferably a
simple Oring or simlar seal |ocated about the flange
of the needle hub. 16. An auto-retractable safety
syringe according to claim15 in which the dowel pin

e is provided with neans by which it is held in.
position once it is dislodged from the tapered

groove, so as not to interfere with the retraction of
the needl e hub wunder the influence of the spring once
the needle hub is released. IT An auto-retractable

saf et 4y epiergriragiablo safbtygyringe aybcading w@njf nnquﬂmmcche'ng claims
means b .G P9
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syrs ngepimgitpdothagn t@c}ﬁﬁythémaeoxﬁfstagé &ielibmngeﬁc@uswsmd ncedle hub
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spring,™ E?ﬁﬁa‘?’:"&&faﬂ 5% ¥ Pristing Hgyapet e’&do\ dawel
aut o r efif aﬁrof mu tap&ﬁ& 2ROVEbaidNedlinD Roppe diPaLISg bym\em 8ibtal end
it 25 ggedfromthe grooyve about the
needl e b"%’ Jsripnderedy pllosagesaidmgedle Bbsnd spsing fe |
the pl uBgRftinfiddBidKblIsRipimgreeve to be pushed further
into said recess thereby dislodging said end of dowel.
pi-f0  Ofit ArpfutcsiirabghlOatiey syﬁﬁgedcogﬁxrig&ablhmuﬁihmﬁhe sealing
dlslodqgﬂg;fron1si g@glstal end r conpl etion of
i-nj ecti 19 PrSEgt Ag apgibe Rt nse ‘EJ]B’ i thegland Gughds
retrac tmﬂfasmszie sifiplecD-RAE biantiRk $6A06dated hfout M2 flange of the needle
aut o- r%r actabl e safety syringe according to claim18
|n whi ¢HPt he pin does not have a tapered end, so t hat
m$é rOV|de nD e positive |l ocking of the
need IQ'F%?F aFgtentsysines Arcrrding frleiny 15 ia “'th%?élﬂ‘e dowel pin

di+§ ect iigpRovakidlvsth Ihéané B WISt is hd & pr(lﬁgoﬁ &w% R8s &Ll@tfkgd from

bush, ie priqgr to auto retraction.

aut o- r &ertapered Braove g ag et wtp%ew@:fb@rmﬁgmtoéthemmdmm
the doygler ik 'Ihﬂuéncc%?ﬁﬁé'sﬂ-ﬁlg xﬁe ﬁﬁt ﬂ?%cgag nge

| ocated on its side, agal e en t he
17. An auto-retractable safety syringe according to claim 16 in which the means by

which the dowel. pin is held in position include an interference fi, such as having
20 a slight taper along the length of the dowel pin so that it is wedged in |:'he housmg
after it is dislodged from the needle hub.

18. An auto-retractable safety syringe according to any one of claims 1 to 13,
wherein a sleeve is located about the needle hub and spring, the élunger acting
upon the sléeve to cause auto retraction, the dowel pin having means by which it

2 may be dislodged from the groove about the needle hub when the plunger
reaches the second stage, the plunger causing said sleevevto be pushed-further

into said recess thereby dislodging said end of dowel pin out of said groove, said
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sl eeve acts so as to cause it to be dislodged to
effect auto retraction. io 21. An auto-retractable
safety syringe according to any one of clains 18 to
20, the sealing neans to prevent | eakage between the
needl e hub and the gl and bush is provided by a
seal i ng washer whi ch extends between the needl e hub
and the gland bush and hence across the sl eeve
surroundi ng the needl e hub and spring, so that the
action of the plunger in causing auto-retraction is as
a result of the 15 plunger acting indirectly on the
sl eeve through the sealing washer. 22. An

aut o-retract abl e . saf et or d|n

of ¢ he e AP RPIIR Y M g R AR B 3
ri ng oralieting kaidl hexag dueheinpiig tb ﬂmattéxd:uhbmdholtolwa:lmrrgmer
peri phery of the gland bush is utilised, the needle
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t he negqrldveded RiiR a\Mperad fikgze wdcategar lwsaﬁp&gaﬁsttvhﬁchsma df the
st age, the pl unger causi ng 25 spreader
bush t §lege ﬁﬁiﬁéhéﬂof’?}ﬁs?’ﬁé"rbqq‘;@géf’ﬂ ?“ég %’é’?eby
di sl odgj ng saj d ers.or ut of

SO B A L B ﬂﬁda@?i%&% the
di stal sefilg alelfo freviat 1@ikabebfech the @6ddletub ahd b plagi tash &
needl e hub and r to.retra %% i nsi de sai d qgll%y
pl ungeProvidsd bga s%ﬁ"%‘&‘ts or bich gxieneis betweery the peedlo hphygpd the
accor dighd hhiafd Rehicd 4drodbHhe Nedve sirfifindiRs fe Qéedﬁ hub bspring, so

there wll need to be provided a region of
d i scontthahthepgtion g the almga in %PS“iﬁﬁ“@'fe%#"F‘P%‘s @ & feprt afithee

G 2l | ok oo G SRR hrou A2 rd Glshaict ab e

ety syFi nge BacCor ng to el a|n1 2 or claim

23 i b, %n%l&éh«lc&%le%kﬁt? s§ifhe® RLBR rtoBH%‘ﬂ bfifie prededgcRifins 1

region about 1ts end fo' facilita Spreadi ng t he

r espectté Jﬁemfwlwyéingerw aringgr a@eqﬂﬂegmnwt@eﬂbm the inner
al | ow Chd 2 %g Jand
aut o- rg’?n %’agfhggp‘%g{s?kﬁ%ﬁ%eﬁ’ge aég'glgr I ng f?)nl%rfst agan
‘¢l ai m »@shpsliduigapreadeBbush, gland seal, needle hub and compression spnng

20 wherein the sleeve is in the form of a shdmg spreader bush which is located
about the needle hub and spring, the plunge‘r acting upon the sliding spreader
bush to cause auto retraction, the fingers or ring located in the gland bush being
able to be pushed apart and hence dislodged from the groove about the needle
hub when the plunger reaches the second stage, the plunger causing said sliding

25 spreader bush to be pushed further into said recess thereby dislodging said
fingers or ringﬂut of said groove, said scéling stopper once again dislodging
from said distal end after completion of ipjection allowing said needle hub and

. spring to retract inside said hollow plunger.
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whi ch the portion of the gland bush which is engaged

by the sliding spreader 10 bush to effect spreading

of the fingers or ring is correspondingly tapered to
facilitate a snmooth interaction. 26. An
auto-retractabl e safety syringe according to any one

of clainse 21 to claim25 the sealing neans to prevent

| eakage between the needle hub and the gland bush is
agai n provided by a sealing washer whi ch extends

bet ween the needl e hub and is the gland bush and hence
across the spreader bush surroundi ng the needl e hub

and spring, so that the action of the plunger in

causi o- r et nis as ult. of the unge
net ng i R RGP rt Befeireglitn 22 Pante e R st
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syrlnge cco aim 26 erein en the 20
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ring w SPrea b i TEpep 45 FoBFFR A FO & tb%\%aé%mfiﬂ@ lowinedorpgmooth
whi | st aferidiign. Sane tine the sealing stopper, situated
wi t-hin the end of the hollow plunger, is 25 dislodged

i nsi s, m@utalrmg@me ffisly iR LRERAIRS B tBerSRith DYof MiE O in

t he needkﬂc HF tract inside the hall ow plunger,

28, An Hiich te@pwion ofths gandmet Whiel is enggged-hy dherslifing sarepder

cl & m 2guspheerin Sfeumngf dfnBerd bfringUl EdrlefRldihdly tB&red to
gl and bysh. 26 2 auto-retractabl e safety syringe

accor d| frgil lfaﬁ?aaﬁwméﬁ@eré‘fmﬁhe preceding clains in which
a nee rOV|ded wWth the assenbly to protect
the rfi e i oy hbie e aringsrscoomin ey PrstoF slewuai do claim 25

saf ety Y bdaRgEmARER prtivai 1&%@%@%@@ ARG Bk ard ¥ gland bush
needl e 5 gl and |s pr ef er abl in the needle cap by
i nt er f elf agfiEprpyiged bmaéfaémam extwiuvleev@pés betyegee thiemeedle hub and
Splsi nesgp Q[aﬁcfﬁslpﬁ{d%l:&@ a&f) E&Q&g glﬁh %@d&ﬂd&é‘ it nggafe%gb

with spllnes on the |nS| nee
and spring, so that the action of the plunger in causing auto-retracuon isasa

result of the plunger acting indirectly on the spreader bush sleeve through the

sealing washer.

27. An auto-refractable safety syringe according to claim 26 wherein when the
20 plunger is pushed down aﬁef injection the plunger contacts the seal, pushing it
' down, causes the sliding spreader bush to be engaged with the fingers or ring |
formed on the inside of the gland bush, and by continuing to push the plunge,
the fingers or ring will be forced out which releases the needle hub, whilst at the
.same time the sealing stopper, situated within the end of the hollow plunger, is
25 dislodged inside the plunger and the compression spring forces the needle hub to
retract inside the hollow plunger,

28. An auto-refractable safety syringe according to claim 27 wherein two fingers are
utilised in the gland bush.
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31. An auto-retractable safety syringe according to
any one of the preceding clains in which the barre
of the syringe is preferably of clear plastic and is
graduated to to read fluid level. 32. An
auto-retractabl e safety syringe according to any one
of the preceding clains in which the piston is
preferably nade of synthetic rubber and is fitted to
the plunger so as to seal by way of an interference
fit between the plunger and the barrel, thereby
allowing the fluid to be extruded fromthe syringe,
via the needle, is in the usual manner. 33. An

aut o- fe r|n stantia

descr ?g eé %}ér el. masoi% sa%%’n jyg HEET O ﬁ‘fﬁ% Aeme ﬂé‘#‘gﬁe@"ﬁf“gﬁlafms
to 3, Fiigwhih atﬁeetdtm cdp Biprdvidgd weth 3 atsemBlF taQfrotbdi@he needle prior to
dr awi ng Sis 2 0 27

30. An auto-retractable safety syringe according to claim 29 wherein the needle
5 - gland is preferably held in the needle cap by interference fit. Preferably there are
matching splines on the outside of the needle gland that match with splines on

the inside of needle cap.

31. An auto-retractable safety syringe according to any one of the preceding claims
in which the barrel of the syringe is preferably of clear plastic and is graduated to

10 read fluid level.

32. An anto-retractable safety sytinge according to any one of the preceding claims
in which the piston is preferably made of synthetic rubber and is fitted to the
.. plunger 5o as to seal by way of an interference fit between the plunger and the |
barrel, thereby allowing the fluid to be extruded from the syringe, via the needle,

15 in the usual manner,

33. An auto-retractable safety syringe substantially as described herein in
coryunctlon with either Flgures 1t03, Fzgures 4 to 7 or Figures 8 to 21 of the
drawmgs

20
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