AUTO RETRACTABLE SYRI NGE Technical Field This
invention relates t a safety syringe having an auto

wo edocagdadbl e needle for use in the nedi cal or PENAER006/000331
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profession or in personal drug admi nistration so that
t he physician, surgeon or other needl e operator m ght
be protected frominjury by the needle after its use..
The invention in one preferred formrelates in

particular to a gAamd RESRANTABIHE BWRIHGEl i t ates auto
retraction of a needle hub of the syringe upon
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Furt hernore, persons who are in the habit of

adm nistering drugs to thenselves run a severe risk of
g either of the specified viruses, or indeed
contacting other viruses if a needle, once used, is
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dangers where the needie in the syringe is required to
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diseases, as a result of receiving a needle stick injury.

The danger of injury and possib}e infection from the HIV or hepatitis B virus to
medical practitioners using needles in the normal course of their business is well

documented.

Furthermore, persons who ate 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 un-sterilised form. There are also

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

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.



| Al t hough the follow ng description refers primarily
to the use of the invention in relation to a so-call ed

Werhange needl e safety syringe where there i SPEI/AU2006/000331
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requi renent to accommodate various sizes of needles or
where a needl e change is required between filling the
syringe froma vial and giving an injection to the
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the present invention to provide a Syringe having an
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e mxilised. The i nvention nmay be utilised with so-called
exchange needl e syringes or with other syringes

r uitr' auto retraction of the needle after use.
M@X—&ﬁw BH® s primarily intended to elininate

needle stick injuries, by causing the needle to
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thereby, and reference to a syringe is neant to

Thisanieation Aptingirtentaried tediinkts aeedl sk afulies) by causing the
including slimine syringes, where, '
needle to retract automatically inside the barrel when the injection is complete

thereby making the syringe safe to handle.

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.
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Although the following description also 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 including slimline syringes, where,

by suitable adaptation, the invention may also be usefully applied.
-2



by suitable adaptation, the invention may al so be
useful ly applied. Di scl osure of the Invention The
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i ncorporating an auto retractabl e needl e assenbly
therein, the safety syringe having a syringe barrel

~which has a holl ow plunger sHdeably | ocated therein,

t I lLunger having a proximal and distal end
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end so as to be sealingly slideable within the barrel,
TR ineediod ineschohd fePmpovidéstgsafiety efilige invdehoratitgad fito

hub, with a recess in the end of the barrel to hold
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inside said hollow plunger under the influence of the spring.

Preferably the needle and needle hub are housed in a needle gland, which may be

interchangeably connected to the barrel of the syringe.

Thus in a particularly preferred form. of the invention, the invention in one broad
form provides a safety syn'nge incorporating an auto retractable needle assembly
therein, the safety syringe having a syringe barrel which has a hollow plunger
slideably 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

3



slideably |l ocated therein, the hollow plunger having a
proxi mal and distal end with piston neans associ at ed

W@ b@senidoh at its distal end so as to be seal i Pgl/xU2006/000331
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slideablewithin the barrel, the needl e assenbly
conprising a gland bush, needl e and needle hub, with a
recess in the gland bush to hold a needl e hub of the
needl nd ri di spgsed over sajd,needl e hub and
Rt o RrID e pordtt oAy ompuiiee £ Blsnd Plst nerln and fredle
SRIY, Beth G EEHs S e gf&‘ﬁ& budOBRLEESHRAIHIb JFIh SR dlct A8 2 spring
needl e hub havi ng seal i ng neans associ ated therewth
t disgased/evdr sdid akadje hteindezting hetweear theerehdib habdnd the gland bush,
| and, bush, , sai d needl e hub having a groaqve around its
$ SIEPRATEg lﬁldﬁmmrassr%ﬂmﬁg Upk gﬁ’smﬁéleégl%%‘% seaing
I “
T SRR W kPt MR BBy e SR WA 438 o glend
Wheh,ehid iadld hdb dtahg @ aebodt aidnad ite tlraunfetdnog &f whiah adocking
seal ing stopper, the plunger contacting in a first

JueRge niths go pe keim s aneslly uprihe glipd dbshudnrisg usp against the

inp.ectp. further I eel ,.act i ' ut
PR A U e SR R SN g
366 8 sdil g Sppsr, tHe phaipgtedn@icting ek fing stﬁ?@ﬂﬁd ASRIRCAsadEsly
with the needle gland to be dis|lodged from said groove

tgor epmspletion plaminiagtien sdowhen foethetrdentrseedastivatingsmtysiraction

) v N i e f 4 distal end
SRR 00 o SRRl AT LOATAERL e 90
nRRae¥osigl asihnle Aeddlk dlearibeecitlodbad fRN&GRd g+doleavtm1easc

t he needle and spring to retract inside said hollo

w
thamrgale hubdyreachmng aderendritageofaid sealing stoprer dislodging frive said

SO0 5P s e VBT gt oL RaF s B gaid

16

nBYEO P KRB AINSWih theSRBBle aNREHINg th Rétrdds RisRE sdid hollow
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t he plunger causes the | ocking neans to be rel eased,

O et PR el B0 alils MibelB o Bl R

. DfersRchababl @ Pénedvellh BloRel-drOilie RhveREEH, r¥hgins tHeUame ShRatethe use

20

The follow ng description refers primarily to the use

of a lpckingpreanp lngeied in either theibaeel itaelfios in theatanddvhenartidisgd,
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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 uti_]iscd, 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



barrel itself, in which the gland woul d ot herw se be
held if one were utilised. In other words, the use of

wWQ b@eghe@nd in the barrel to provide interchangeelyAlR0y/000331
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of theneedl 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.
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- sHdeabl e on the plunger to allow the plunger to nove
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Thesyptdierably tist nestiegssentbly has meme fiak removatde attdchateniatitreof to

retr s, activated. This venent is preferab
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Preferably, the piston means is slideable on the plunger to allow the plunger to move
from the first stage to the second in order that auto retraction is activated. Tﬁis
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

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



to effect auto-retraction. Alternatively the piston
means nmay be sinply conpressible under increased

wQ@e@ssuoe exerted at the end of the injection.PCI/AU2006/000331
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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
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that it is maintained in conpression during use. In
offeetisshBHPHRFCION. the invention utilising a dowel pin,
the plunger acts upon the needle hub directly to cause
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of the needle hub.

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
ngedle hub under the influence of the spring once the needle hub is released. Such
means include an interference fit, eg by having a slight taper along the lenéth of the -
dowel pin so that it is wedged in the housing after it is dislodged from the needle hub. .

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

plunger acting upon the sleeve to cause auto retraction, the dowel pin having means

6



said recess thereby dislodging said end of dowel pin
out of said groove, said sealing stopper dislodging

w0 e@id@dd di stal end after conpl etion of injeRCT/AK2006/000331

all owi ng said 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,
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bet ween the needl e hub and the gl and bush and hence
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Seal 4. Needle Hub 5. Corrpres,si on Spring

Preferably in this embodiment, the sealing means to prevent leakage between 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
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is as a result of the plunger acting indirectly on the sleeve through the sealing washer.

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

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

1. Gland Bush

2. Sliding Spréader Bush



In this enbodi nent, the sleeve described above in
relation to the enbodinent utilising a dowel pin, is

WO 02909 N t he formof a sliding spreader busPCTADU2196/000331
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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
Y] ed in the gland bush being able to be pushed
gbg??lan%¥hence di sl odged fromthe groove about the
qﬁgplﬁ Eﬁ‘ when the plunger reaches the second stage

the *ptting®r causing said sliding spreader bush to be
pushed further into said recess thereby di sl odging
SalCemprasgier SPBREri ng out of said groove, said sealing
st opper once again dislodging fromsaid distal end
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sdtraot inside s4id bypliéw plunger. t he fingers or ring are held
back by positive neans, ie under the influence of the

PR hailt i e SRR o R iR B et eion

bf Qignin@ity fuchds Bachahalshitsion thehile 6 ANOFItHEMg tolsPRoad.
sealing neans to prevent | eakage between the needl e

hub aqd t he gland hush is again provided by a sealing
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a result of the plunger acting indirectly on the
jshingspegadpinsh to effect spreading of the fingers or ring is correspondingly

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 qf the spreader bush, which means that the
needle hub is free to retract without any po;sible interference from the fingers or

ring.



sl eeve through the sealing washer. . Thus, when the
pl unger i s pushed down after injection the plunger

W@ ovbaeds9 t he seal . Pushing it down, causes theCHAUZI0n/G00331
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spreader bush to be engaged with the fingers or ring
formed on the inside of the gland bush. By continuing
to push the plunger, the fingers or ring wll be
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ments, preferabl needl e cap i s provided w

tihg fasrdwhlthe ingdp oHihe glandfesn eByltentipningrto poshuthe phiRgemthe
to use, .the _peedl e ca rotects the needle frqom danmage
§ﬁjaerapg@n%‘atlg? ropdof o _ éslﬁasr@%&‘eﬁﬁeﬁﬁgaﬁpéf 8&83@? fithe the

. S . o . ', .
AR B or R0 B B PUE Tl BOIBABHOS pRIreEl s B nside the
pragirand seatshipyessiay speng finves nthendetile hubao gechet msidh éhe hollow
case of an exchange needl g, en‘ooﬂi nggé wi.t hout risk of
Awagere PeafprgRlyitwp dingemiarewilised Hy the gl bpsh-t ne needl e
were unprotected. I n the exchange needl e case, the

ﬁ@tﬁﬁ“@ 18t 80\WeliPraRs &b ?skﬂsgil’ulllq{ 1%15 ibRert RRAnDARA Iﬁ& WBR{ BYo

Interterence fit. Preferably there are matching
fipgérnispastiiculdras descsibedinghistidter ambodieegt, amades sssembiytnaich

wi th spljnes on the ipsjde of needle.cap.. The needle

paRies #@glnﬁwéﬁ&ﬂ%wd?@aulmwﬂma P@oﬁarwgg FARCTBioS, the
hiy GmbicldreAmBfd, Gl herf APnd ReeR G YRR TBR M oWl K with

?%,J rﬁn{gg o) etslilbrg\t aﬁ%’%t ﬁ%t %f)% rgquﬁgg)gc} s toer grmvlg W

fdrexatigle nlckapack agtha gida nfl acrapwtilibel therewdthsenbl ed

needl e housing into the syringe and renove the safety

f:naagiy o}:t&% i%}/erghﬂl%%nllbsod}nq&?s, 5%?9&(1:1%%&8&8 cap is provided with the

assembly to protect the needle prior to use.

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

injury which might occur if the needle were unprotected.



In this case, following assenbly, te after the needle
gland is assenbled with the needle inside and the

w@eobeato)ve needle cap is fitted, the assenbl yPeBEAU2006/000331
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%I and assenbly of

screwed inside the end of the barrel. A sealing point

is secured by neans of matching tapers between the

needl e gl and and the inside of the threaded barrel.

Ahh% ianperdlie is bigrathdindine, needl

hub fitted ther elo(r%éea?{sé I%%@g%ig&m f?r%fe\t{)%bly Bf’]? 651?8&? G&P by

siaddriarence éacheftralii therend hlﬁat&iﬁzgg s!p?mé@d?fpth@ @%ﬁfdémfttﬁkeneedle
ea or use e ad

ass ﬂa ﬁln the needle r

é@at@ W |S§h%€ﬁranfh@ms§13t0ﬁa@e%¢apous si ze needl es
can be fitted aIIovm ng the health care profession to
% t e. ln of .the .
TREL BB ol P ORI 57 i S G v o

préfte cabioyprofncicedle sﬁb@ﬁﬁﬁ@sﬁ&hﬁt&l@hﬁdﬁ@hﬁﬂeé B th 83fbve the
fluld | evel . The piston is preferably made of

SitIRBRgkaging B%?Cf%ﬂﬁ éhe weﬁﬁmépdtr@edln@ommmgm thecyssge md
n bhet ween t he pl unger
JEmov e e on e Meleedt RERRal) undS G o be

extrudedfromthe syringe, V|athe needl e, in the

Ja d‘l}als cmnfmﬁpwnerasmntim,sc aftatthoncedie dlie] iPageinbis Wiethe
|nv derstoodfromthefollovvlng

ﬁ’Sﬁ 41.658’%&8@?%%{% feap isfittsdethe saseatbhowismsmed inside
Whd &{E@tﬁéﬁﬁré A%ezﬁmg )}%ﬁ'ﬁ i &LhieQD !me\éh?ex\f Bhich &gttgp%edl €

nge accor di ng
aiyoeh emeedie gland and vennsideof the ghieled bhgeld Cr 0SS
secti onal vi ew of the pl unger -for use with syringe

a,f f
% gt e dle g‘!fng a%s%s (l_zye gcg‘?/} eﬁﬁlﬁ @LE nv % gctlxl}dolg ﬁcrgwed into
she ba!ﬁﬁﬁmﬁﬁﬁ@ kAl ﬁgeécﬂe@ thé ﬁ@:fdleedlg (?éjfe%% %m g assembly

[ nventl on, Fi gure 4 [ S a cross sectional view o

@ueedlmmr@efoawo ridhe mgdd:d)achfastagtmsﬁhﬂ rshesk o ne fat Ohrious
enti eeve is utilised, prior to
Y 2‘2 i 8% ﬁ%‘%‘i é{PWB% 3‘%@6@ eaTa Prafessinnge make asheicngh
Shidhi i2udIe tehseShowi ng the pl unger

In any of the foregoing embodiments, the barrel of the syringe is prcferai)ly of clear

plastic and is graduated to read fluid level.

 The piston is preferably made of synthetic rubber and is fitted to the plunger so as to

seal by way of an interference fit between the plun ger and the barrel, thereby
allowing the fluid to be extruded from the syringe, via the needle, in the usual

manmner,

Brief Description of the Drawings

The invention may be better understood from the following non-limiting description

of a preferred embodiment, in which:

10



o wthdrawn after receiving fluid for an injection,
Figure 6 is a cross sectional view of the syringe of

WO@ane®oy and 5, show ng the plunger depresseRCT/AU2I06/000331
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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

' Bssl seFRIRPALS Of BRERESI FDAISREAy bk § di

ﬁ%gﬂoyv%pﬁt%nsgsgf{s Fi Sﬁrg 81s a g 0ss sectional @’?‘éﬁﬁ%‘%‘” e
tchefisaembbdiakntsofrthageertolown in its entirety in Figs

17 to 20), utilising internal fingers located in the

] and bush and a s)i.di ng.spreader, sl eeve syringe ..

OB ARHETP SR YIEW SEHE ST e oroe THE YRS Fgfing to
' (oSt ctional view of the plunger for
ﬁé%%s?‘ﬁ“‘?ﬁ%@fé%?%%‘%g‘f Figs 17 to 20 20, Figure 10 is
the plan view of the proximal end of the plunger for
Biguram isha syhiegsharichglangér oy ¢ps with sysinge acoprdjug to alfitst s a
crpss sectional side view of the end of the plunger of
Wﬁ?fﬁ@e%‘?fjﬁﬁ%ﬁ’?@mﬁ’?’is a cross sectional view of the
cap for the syringe of Figs 17 to 20. Figure 13 is a
BigQfss4 BecdrbRradtionhierewbf bhsssembrb yah@ndcdaingus e stohb
the syringe of Figs 18 to 21, the q! and being able to
gebedimenicaf tharingentiva iepdrichia flerve 434tlivgd PHIQF Faise, Fi gur e
14 is a cross sectional view of the needle hub for use
' i fviEl OF tht & yfifectofiPig 09 WalGk e
g L% S0 D0nd i S kot g 424, ML e
withdrawaedkr eoeilingifend fifr ah irfectiondi ng sl eeve for use
with the syringe of Figs 18 to 21, which is | ocated

B s peprop sionttigey of Hedygue Sdibionh id P ahPuPethe.
?hﬁéég{ﬂgﬁfg%‘ée td theRb&IAdls gsr?g?t £AnfBid® Fhttato RAgtRh of the

er of Figure 1 use wth the syringe of
hiegle, 18 to 2 1 Figure 17 is a detailed cross section
of the syringe depicted in Figs 18 to 2 1.in the

e AR R L E e SR S e

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, | |

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,

11



Figure 18 is cross sectional view of the entire
syringe according to a further enbodi nent of the

wo pwetdoon of which Figs 12 to 17 illustrate iPCHaU2106/000331
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15

various conponents and their interactions, the syringe
havi ng the plunger drawn back and filled with fluid
ready for an injection, Figure 19 is a cross sectional
Vj f '

”%‘“s?&s%gﬁﬁé%’.%%%ﬁ‘ﬁéﬁ* b e P b o BN 78 20
effected, Figure 20 is a cross sectional view of the
Kigiredé iDh cfeisgset8omdh mm«y' théeeqalagiomt for abd withl dmmag@lof

P R RN RN TR N

auto-retraction having taken pl.ace, the needl e hub now

lTg@ead it A clol€sddfbh0 ViRl MMAEHeBR b fﬁgum ﬂﬁtsézl‘?ﬁgjlef Figs

the Drawi ngs Referring generally to the Figs 1
t et d 1j andswilwieln istIhentebinghamastls ghindofdig iidge and needl e
conblnatlon general ly referenced 11, which conprises a

I eedl e senbl '
BRSPS ekl By S G e SR o
qOERI8 @ezq athﬂham)cb)ta& ok the\/ﬁéb@le hab 0@ FIDHRL RISy iR 8RW1nd of
16 having a needle hub 17 at its upper end. The needl e

ﬂ%@yﬁdﬁfudes t hrough the gl and bush 15. The needl e hub
17 is preferably manufactured from nedi cal grade
| o
LS 16 05 5U0RR0 T S S o R ST
emsg@lgﬁd”eﬂ thewlﬁﬂgeﬁof:lﬁgmespdhﬂusﬁgvﬁmﬁle aprink@ Jf et 8do 21,
inside the end of the barrel 12. A nale tapered
t,he end of and, bush 1 rOV|des

BRepice 305 iactingeos Bbnar s FEeD WRpLidibL Bt in e
Jedibn %&e@ﬂgc&ﬁm&n@ﬁs %Eﬁﬁ%ar ﬁg?ugﬁh% e ﬁpﬁseﬁ :ﬂt?;l] Péa fol3H-

creates a seal 12 prevent age
bettastiembtihg effectedl 12 and the threaded port| on 18 of
t he gl and bush 15. The gland bush 15 is preferably

d A 23 i f b
Fhiifs 18 BB SPitish e abbenifiyfnes fecbdpion folther
BEBbAYheANSOhE B el A6 WAHSHIFDS 12 I P? ARGEEY if 8Raif s

on its outer surface ridges (not shown) to give finger

- gpimponeptsging thear integaations) viahdyeinge having the lphmgalndi*atvﬂ baékvand

n,screw ng.the, gl and bush 15 into the body 12
gﬁle%fﬂ%‘“%‘#w gyfé}:_ag-mgc i ect of the

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 Fig 18 showing the plunger fully

depressed to activate auto-retraction, 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.

12



safety cap 23 is to prevent needle stick injuries when
fitting the needle assenbly 14, ie by neans of gl and

who®h/0949904 0 t he syringe 11 and al so to presentPCT8U2006/000331
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needl e 16 sharp and sterile ready for use. The gl and

bush 15 has a flange 24 adjacent the thread |d to

separate the threaded portion 18 fromthe region where

t he | X . The i nside of the gland bush
ictaticg Desergy e LIGWIESY the needl e hub 17 about

which is located a stainless steel spring 26. A flange

?ﬁ%félﬁ %g iy t@&&lﬁlgé D€ PeickdR ShowOthe LbRpBEad szhsj/bm?e and

st a“step 2 provided in the |nner wal |
nballe enslsisatih genetg]lﬁmfelbnﬁﬂd llswhmh@oglpnmgi syeinggbarrel 12, a

ROSGF L TR omhog GuieHIo VL Sl R 1o Lbgtes e ghtembly 14
%ﬁgﬂseg %}ﬁ@%ﬁh $5 Wiich 5& ﬁﬁﬁﬁlaf%f; a%@dughengv&game&ﬁe b 17
a to accommodat .

usi n e a dowel pin 3

aoits @gpeoad. thecleedle A6 peotririgs thoowph the glpmbbusdlelcﬁ i Thetrigedle hub

cap 23 to_ acconnodate the housi g‘gelé und t he, bod
i‘%‘&xﬁ‘é

37t referbbamentiag e g ogiglE d gupporf gl 16.
of the tapered dowel pin 30 sits in this groove 31. A

T glanﬁtoﬁé}m LS 3hRAH 18 BboAGs PeripHede for tRind @B geRieht Wikh a

['ocki ng engagenent with groove 31 in the needle

huhes:lﬁndlﬂg thrftvel M locayedt ingide dsrrmd of ﬂtecbamehlfz at mdje tapered

PRFIHD o Fheond pb el Lbush 15 prvHes st pem gria serisa ing
GaHak efeﬁ?o%‘fﬂl iRithe 3 drhdSrRYER e@h@%ﬂﬁﬂ@ﬁﬁ’éhﬂS thus creates

causin retraction of the needle by virtue of
afsealsyithi thg batel dPgrrattenting loakdgebetvalen dudrintel b2 ard theithreaded

this all t he, sp 6 orce the

PREton QoL e SRR 19n TPA S R (55 are(Pbtudeciah blastic
along the length of the dowel pin 30 to keep it

tal @iftl Yap 7B is%?ef@ﬁﬁﬁy‘ MR eE Roint médcaMgkdiidpiastic brd s neaﬂy

the groove The "'needl e hub 17 has around the fl an
inito the glend bab 150 'Eheesa&m cape’fél&ag en jfe puleesurfase nldg@s (ngt s own)
nd e recess 25 S|de e nd 15d A ho
B Gt ABar D 41T P HE TRPAEIEIE o o DBV Ve o
*sﬁng%%ﬁé‘ ﬁn@ﬁusfh' ] lqtobuﬁe B&dy 1l GhE S rinde QWOiThe 8BRbE Ik
he pati ent
safety cap 23 is to prevent needle stick injuries when fitting the needle assembly 14,

ie by means of gland bush 15 to the syringe 11 and also to present the needle 16 sharp

and sterile ready for use.

The gland bush 15 has a flange 24 adjacent the thread 18 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
petiphery of the needle hub 17, whilst a step 28 is provided in the inner wall of the
recess 25 in gland bush 15. The épring 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 spigot 35 is located on the bottom of the needle hub
17 to align the end of the needle hub 17 with a femal e

W@ pi0go9698%5 | ocated in the inner seal or seal i NBCHAGRPYEN00331
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37 in the end of plunger 13. The sealing stopper 37
seal s the inside of the plunger 13 prior to fina
i njection being conpl eted. A groove 38 allows the | ast

th th dle hub.,17 and , .
H1sb B et S5 dpatil Gl SRS B AES Retigoqdd » Higet pin
BloU N84 rrekBordin gt & &R RE Yo BS w‘;&%aw& th 849 £ t%aarccommodate

medi cal grade plastic and has ‘clipped on the outside
phshaniged 39 The piston seal 39 is allowed to nove
on final injection in order to actlvatethe auto

r et ra &Aptb éﬁ@(’fla}b%{}"eéél#?ﬂ%hiﬂ’%\?g%g’ gr}g(tnl;f . ng)p?thlezcapered

@@%f‘ﬁn@b%ﬁ@mﬁhﬂ %@&w@@d ‘Klsmﬁf‘ﬁalﬂfes@ﬁeél Qﬁruﬂg 3‘1‘91%’&s &1% dowel

Two ridges only are located 1 nside the piston seal
gin hintolveking megaghthent with gmops &k suthe neslleidy 1 d
bet ween the plunger 13 and the barrel 12 at corrpl etion

A thOBFREG M cghBEid SeP hr A8 2 BRgo R ol RIS IRs hikBieamt 175

$Ushed flrthe? idth 8398cAd 25 82the Hobde 2lah@WBhsH IEcaRkiHRH8S doWd! pin
to protrude through the piston seal 39 and pushes

égé@ he pushpd OW@rdéJss;emm&wtn sdtiicionypithe neasbe hp Iby vidye ofithe

P A S5t Bnafl oSl i £ shEr iR lenrR s an fgpe
feSndeIR X6 b 1R Yetrackep¥ititho &K sllg’in tapeh |p|r&%€d)al&?é<ﬁe‘1éh%th

needl e hub 17 and hence needl e as well as stainless
of theldowyst pin G0 26 keefptibtighthy in dhd hmtsmg 28ovhshat ie withideawn from the
sealigg stopper 37 is thus dislodged when injection is

e by contact with the spigot 35 on the needl e
hub 17. The sealing stopper 37 is forced up inside.the

TheAgelle b 1has hfouhé thelinge @7ead] 83 lulevent &ﬁﬁageftﬁtween the

stai nl ess steel conpression spring 16. The retraction
beb { hendsbariongy LrtiopgethegtandslSsioned in its travel by
the sealing surface inside the barrel 12 bl ocking air

hﬁ&é% gflsﬁ)%\){de? tbfdbt\{ﬁ? ﬁe%@%ﬁ%%ﬁx S %%ZE{ ﬂH%Eth@%afsa%e of
fleid tedig injected ehrendtoncsfledstuntigtowidatiesiedl e end 16. A
slow retraction can al so- be achi eved by using a

ligh . t.apered I ow pl unge .
Achli ¥ intpiaits g bufor of henecdo b L7 lnmidhebn fahohe
febdleHulbel7 with a female spigot 36 Jocated in the inner seal or sealing stopper 37
in the end of plunger 13. The sealing stopper 37 seals the inside of the plunger 13

prior to final injection being completed.

A groove 38 allows the last of the injected fluid 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
clipped on the outside a piston seal 39 The piston seal 39 is allowed to move on final

injection in order to activate the auto retract facility by pushing down on the needle

14



injection, the air can escape in front of the stopper
seal 37 in increasing anounts. This will allow the

wWoe@dle91% arid stopper 37 to return sl owy atPET/AB2006/000331
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then increase in velocity as the air escapes while the
spring 26 produces the novenent of the needle 26 and
seal i ng stopper 37 upwards inside the plunger 13. The

i ] G4 deibedgbatry THETOUGITTGS Sty bovin g Afkes
A aing 4%%311{ %1913%69 liga Ff\x’li‘ig'?dgl‘éél)nlgra?éjl%cﬁwﬁfsfdﬁ ti\lstof seal 39 at

cdl'ibrate ve Vis evel's of quantity of fluid
5y SR tirfd. eWhesl extl @eghang chursd bibyevarheaplnigey 18 hed the barrel

di 23 and needl e 16, bei _assenbl ed
Lot compirm T B BEtTeioa 9 o s o e BTG | 34 B
the top.af the barrel fi i |
PRBCERGY TS ROPLTE TReriar Kiee flsd2 ThR Aohthe plymger 13

ioSprbR AR BEbulzh B 6t6h bdae 39 ank pghegagaliRethp pec-assebhti ededle
gl'and assenbly 14 is renoved fromsterile packagi ng

glatld bssetmblydidntn this capepushingtdjreetporpneedieduibdi’and
assenbly 14 is screwed into the threaded end 19 of the

- TUChEE g B e DR A RTRY) FI0RAERAR gl B, The

Blubibér 18ds Byl avdaRgthbaekdle heb pY embjssncd Beedlhis asnyveltas on
I's given. At the conpletion of injection, the plg_g%ﬁﬁ
aginiess stoelepting dafieniertianis cowpleice Higsealtne S RRRET us

.t i . i o
Fipfodsd FRPERjsHE P YWRpI AL By PR Yyt AEE 33 baTh ORRALC hud
Py UNBStealidy stopskr3e méiﬁ)réddﬁié)dﬁsiﬂél&lebamgei 1318y the hetracting needle

syringe 11 is now safe and, inqperable. The, whol e .
byl 1 higed the sipinjess stRelrompaessiop sETIRP b& e fhcetrpgtion qf ghe sealing

i.bl A I f .
FOPPRg it HE By g 21O S sfal g RS las B TRRA 2 iEliing
i the® U1 £ v 18 e5dapd sIBRMEMBdgh ah@xIriugtiicds 43 at the Top of the
there is 1llustrated a syrlngefgeneralI%éreferenced 11

phagei Thisgdow oftractien prskpthemash from thegreedle geddéwi t h t he
sane reference nunerals as those in Figure 1 to 3,

B B PR SR SeeBleFe T HPEHALA bl R ARG, bioh?
(Rideakd pRhg@aB! Wsahe ddaling @opbed rétuins 37 imsdde the phagedSeafter

with the enbodiment shown in Figs 1 to 3 but rather
irjiention] the airspreesgapesg frasd af e stopperseplot/HANECas S ARPUBE-

q‘ﬂ% \%fin%llg%etgé gecﬁfcbl 61aZrd s’toép%g(a:;ﬂ t%greturn slowly at first then increase in

ve]oéity as the air escapes while the spring 26 produces the movement of the needle

26 and sealing stopper 37 upwards inside the plunger 13.

The barrel 12 thus 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
to give visual levels of quantity of fluid to be injected. The gland bush 15 containing
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

the usual manner.

15



extends across the gap between the needle hub 17 and
the inner wall of the gland bush 15. In this case the

wEkweneood3 ef fects auto retracti on by acti ng BQPDAURG06/000331
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sl eeve 20 48, via the seal 49. Dowel pin 50 is urged
into mating contact with the groove 5 1 by neans of
spring.52. The pin 50 is provided wth a tapered

| ange 54 .on jts side ai nst.. which.th n

3 Bt roayringte LL B oSt 1 MR PRty IR e Rlsclb grana
i f bR ' ' Idihg BPRRSaferodap 23,

E%@%Sg%ﬁg\é&t%&? ﬁghlsye@g%d stagiéi Z)Ygiss) of [ sg}lissed

aipoplend RBeriiyd 4iinsdrévgred et the thoeaded bed €9 pEths pniwgedarrel 12.

syringe and_needl e conbi pati.on general Ly tefgrenced .

f?llﬂﬂ\‘iﬁ%‘il%n&%lﬁrﬁﬂ’ %ésth%n%fﬂﬂﬁ #dé inseteinto G "lﬁ-p Gidpegdlis

ee e 3 d : :
4P BRI LRISEEPh YL HARC 180 i ecifehs BRERCALthe cOiletion of
ageavRDUa pmgar MR dbecd fodnaumtiighangedidiub Huboves dawniand

upper end. Theneedl e 16 protrudes_through the glang :
pelessesithe dvivel pia 881aad thasealing stonpeed br abHYs R ?‘gé‘F?fﬂ%él(’

from nmedical I ' t 1

R B 08P R e PR 12 e B o

fs 9 2@ lroperaBRg aterwile Wiinbe &1 sy hosendidygdispuseddf h%

| ocated inside the end of the barrel 12. A ggjl e,

wespensiile punnetor pepdiy change eandeanaderséicyfiling thskinge 11 from a

pgﬂ?vi.dets .2, seal. a&%% ngt a corresponding fenal e tapered-

o Prigfo nipetiqn if RNERE of he barrel 12. The gl and

bush 15 thus creates a seal with the barrel 12

Refteing pagrdllyak Figuréet toek thetdis ithastiated al@riageiganimsily

t hreaded portion 18 of the gl and. bgé? 15d 'IEESR | and

peferpnead | owhereinaadh ol seEPFEI, fsmairaned Witk Tyecpipe dgfgronce
i l f | flly identical.

i EOSHEIAR LB SShtE e LSRRG iyt laly o

safety cap 23 has on its outer surface ridges (not
dh thinembalimientchoienegethe gud pf thophinger 13 does npfasbdisgstly on the

\ o ; il ) | and
Besdlc hep 1 g oo 1 SroomeSRowa b HEE 1408 B r AR
Uerk & s?@cf\xﬁgﬁ 168 Rd%B ohiDholiPthREN R 6 ARPUL Aeddld Blb 17. A seal 49

injuries Itting the needl e assenbly 14, ie by
rRRAGs @iosy tEnghpthetiechGhe neetllediubyli7i and dhel ibnemwalhofsibe gland
present the needle 1

! 6 sharp and sterile.ready for use.
Bheh G o e8¢ hePivaBers eRAGaus FoSio o e BEeove
18, 12 uRARA A DINA il 5¢RIEEE into mating contact with the groove 51 by
means of spring 52. The pin 50 is provided with a tapered flange 54 on its side

against which the end of the sleeve 48 pf&sses when the plunger 13 is depressed at

the completion of the injection, ie as it moves from the first stage to the second stage

25

as discussed above.

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

16



portion 18 fromthe region where the safety cap 23
sits. The inside of the gland bush 15 has a recess 25

W@ 2006096909 he needl e hub 17 about which is | ocaP@TiAE2006/000331
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stainless steel spring 26. A flange 27 is |ocated
about the periphery of the needle hub 17, whilst a
step 28 is provided in the inner wall of the recess 25
B Aol H B FRId theh 25,_TRe ARIIR RINEGs bRsferabl
?onprggepon&%é%%g%n tﬁ% flange 27 %f needl e hﬁ 1?Ba%d
nheauitepddom metival gradeplastimndfsugpoatsdhdnestlell. Al so on
the side of the gland bush 15 is a housing 29 to

cco ate the dowe i,n 50. A.correspondin .
The alaneetyoginsa tsad L8 hosd fptinient o nekps Spaggment with

PO g1 8 / &

B PORA xR do AU LoDBY ik pred
pomtiol Q0 ai ths endofjthe glandBhsh 1S prowides 8 seal ag@ss asbgesponding

oo ges e Congl 00 S0 [1Lg VOl

I
EAAFRL et SR A Bl B Bl el
poriod 78 anthetemdbasiess. 2he plasd bshtilsds plefurably madAsronhiplastic.
pl unger 13 cones into play at the conpletion of

ek caner s Prserly T fched Ro Todkeo add oS R g goaty
Dinb %e?l%cﬁﬂﬂh 3 lg.s hd 3af684ah 29 fhﬁf‘@h‘n HO¥REr s‘ﬁi‘fﬁt}ge’sﬁﬂéég (Ptgi sg]gwn)

pushed” outwardly by virtue of the action of the en
tohgvesfirger grip o siden itapenaebkpriocatensefand tregif-€ drigewhdn on
the side qf the pin 50, causing auto re tiqn of .the
Srdouing ecslnd ouoh Lo qud ghe (e 1208 i Bab S bhr Tie gt tite

' i€l Bijrfles WiEn EReIRE hdBsbifbly 14,
%@%@g&fﬁeﬁﬁg gﬁ gnt?‘ggzlﬂgts{églét%%ﬂregt racted gggéi tion. S‘?A Iy 14
Rédal meags of gippdbush’ Seeahessytihge 1| handidsoo présenipthengeile 18sharp
p{jj or . .to final injection being conpleted. The plunger
a0l stetilp e FISG manuf actured from cl ear nedical grade
pl astic and has clipped on the outside a piston seal

PR N Risht19has S@l'an%ééﬂéﬁifj@deh@% thrbRd 1PV Qeath tBdhreaded

i njection in order ctivate the auto retract
pation 1§ fromthpurgphinghetothe safety ¢rp Bl sateve 48, via seal 53
as descri bed above. This novenent is achieved by

PRYIa8e b8 B1and 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

—

ﬁeriphery 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 housing 29 to accommodate the dowel pin
50. A corresponding clearance region 45 is provided in the cap 23 to accornmodate

the housing 29.

17



ridges 40, 41, and 42 on the plunger 13. Two ridges
only are located inside the piston seal 39 at any one

WO 20ve/090EN extra pressure i s exerted between BPEEAU2006/000331
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plunger 13 and the barrel 12 at conpletion of
injection the piston seal 39 is forced up the plunger
ie the piston seal 39 noves fromridges 40, 4 1 to

%?%wé iy B 39 B Rc Tagenc i el pa 50
PG RRRRNDLE AN 0L RSO N g%@aﬁne 5630

pus | i ndi rect on s eeve Vi a

pﬂouh@gkénga’gemsmhatﬁ grobvddivinribe acedieiib 1Jap 45 | ocat ed at
its proximal end. The plunger 13 is hollow to take the

S5 i prglo S SA e palio e Slukoail S0 3 Yk © prevent
Siﬁéia]ggge%‘é‘uﬁ’&%rhu{ﬂﬂaﬁd Eﬂ%%céib §5 ﬁfiﬁl%% G4 (&) ection is

conplete he sealing stopper 37 Is forced up inside
the plunger 13 by the retractin needle hub 17 and the
s{xaﬁﬁlpémest%@ime@@mp Pyt dre coprpledipn 16 injFtiony e phoigeoasts on

b d i bed
Tbo 6T 73 57 ebilrh 2RO Pyrd oL R tar fuh e cers o iaRs neqd giana
sN @%a@smgm b B 10 REsfoce ity TP ErRBEE f abfon of

t hus hol ds the plunger 13 containing the piston seal
3be ambiofithe slsexzl anrthe tpapPenrfaE. of Weefldnge Sdlon 1k side ofittie pm 50,

rom cl ear i ca stic a is caljbrated t
(IEnE PR ey L Eno e b6 Byt it e 25perating of the
Ireie%a%qb ﬁm%&ltﬁie AW thelsprif P96 & f&kd%&hé ReaeRfhk GaP

needl e 16, being a pre-assenbled unit, screws
|nﬂnmkkhambmmrel 12. Two protrusions 44 at t he top of
the barrel are finger grips to allowinjection in the
usyal. manner ...l n.use,. t.he ringe is re ed from .
48 SRR g o B el o o b PR Snsiep Beime
[ ved fromsteril e packagi ng and by hol di ng by

the safety cap 23, the gland assenbly 14 is screwed
into the threaded end 19 of the syringe, barrel 12 as

diswmhmegsr B §oredenblyapansfactuad fpglean snediggl erade plpatic and has
L AP Sy T A

Fijgeticd is ordEha) Al &6 theodhid ﬁetﬁbﬁffﬁahqﬁsy ﬁd@ﬁmgQIBWn @nithdsI8dve
injection, as shown in Flg‘gre 4, the plunger 13 is

8y viagead é\ms deseribed heve | This enayememie schivied baheving three
n% & anf; 51 % 43 on the Bl'ungerq?:. r'}dwo ridges only are located inside the

piston seal 39 at any one time. When extra 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-aSsembled‘needle gland assembly 14, in fhis case pushing indirectly on sleeve 48

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 sealing stopper 37. At this point, the needle 16
retracts inside the plunger 13, and hence inside the

Wh200689690® as shown in Figure 5. The syringe 1RCT/8U2M06/000331
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saf e and i noperable. The whole syringe 11 may now be
safely di sposed of in a responsible manner. A needle
change can be nade after filling the syringe 11 froma

vial prior to injection. if_ requjred. The advant ages of
ﬁﬁgrkfsw@ﬁk EReiZA 2R lﬁ@rm@hﬁ&aﬁ%ﬂl?m The sealing stopper %ksltﬁgs

RYFleeBAeh NP SRR oAy o TR YRR th

angm 3 hyle i‘é’tﬁlcﬁf@mte b 1qiand tﬁN dthinRslvasd a@ﬁ‘preké’i@n spring
ocation of the plunger seallng sto?per to needl e hub

6. Therdhiactioneef thy sqaahing sloppasp” mHey b§|§ agglesrgibad above in

RS A DL PR SRS SPrhp it 5

travel further to execute needle retractl on Tur ni ng

The bhigd 18 thies dlds thé PRhgeri 1S cohmimingihk @fs&dﬁﬂeamﬂoﬂm the pdaling
of the invention in which |ike conmponents to

aloprsady. dds @awr@ielc;% ipape Hemygiear sedical gpde plaste %dﬁ%ﬁﬂd#bgated

-é)sﬁv ﬁfsﬁiéll 2 n fe@%ﬁtﬂi By ﬁﬂlgﬁ% \1/:\'/% ﬂ‘@e&?{ﬁ e{"l'f‘ed%llrﬁﬁﬂlsﬂ 95 %Pﬁjtamm g

theectdloggs 33 b hekdldi 1SCBEINRG bpbe-askahisled ufig smwfsmgu eSbatit]
to 21, when the plunger 13 (not shown) is pushed down .

12+ Twoiprytaisians 44 ahthe perighe bareel eesniingse e6ps feallew dnjestion in
‘@@E'B@%‘%‘% down. This will cause the sliding spreader

S *he engaged with the two fingers 62 cast on
the inside of the gland bush 15. By continuing to push
Inesepthe sgengelld ik bendved filonngeails phckaginigl The pfaeasseﬂbled gland

whi ch rel eases the needle hub, 17. At the sa
assenblyd 4ds sspraed Sy sieile spckaging aad by heldipeint e FPfP‘BréaP 23,

P10 OGP RANBSD el QG LBl o

e conpression sprin

ﬂmdﬂ i@ Figtlre 27 Alfer fai'ﬁd’v&ig thé o8 28 tﬁeh&aeﬂm llﬁdwirﬁérllmﬁﬁfo the wal
The ot her aspects of this enbodinent's overall

bheryaingehl & ialleddyArawingheckthy plmerpEhassbawa i Rigure 3. The
{ngéc%ﬁ %%1%31 ':Atgtft% A lg’t&(?qn(?f @egﬁ"onf ﬁ§ Shobun i} i a%%é 4,{%!318 plunger

T@iglrfgﬂiﬁﬁﬁb@ﬂ anélNte sleeve 48 moves down and ?erlet:ases the dowel pin 50 and
the sealing sfopper 37. At this point, the needle 16 retracts inside the plunger 13, and
hence inside the barrel 12 as shown in Figure 5. The syringe 11 is now safe and
inoperable. The thle sjzringe 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 embadiment, lie in the locking dowel and
the pre-assembled gland. The invention also provides slow retraction of the needle
hub by controlling the exhaust 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
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vari ations may be made to the enbodi nents descri bed
herein wi thout departing fromthe spirit or scope of

w0 b@eciosogent i on. Throughout the specification tPEr/WO2@6/000331

10

20

"conprise"” and its derivatives are intended to have an
i nclusive rather than exclusive neaning unless the
context requires otherw se.1. An auto-retractable

S ' j_ncorpor at j an auto.retractable . i
ALY LRI BE BRSSP RE- B e o
Sthe phi@geriahfa®t] hhéitto BRsul Aok ewRlinger slideably

| ocated therein, the holl ow plunger having a proxinmal

and distal end with piston nmeans associated therewith
aturmng tyFigs ) to @ gthets inshawn pfirbergmbngiment|of desaipvention in

barrel . .the needl.e ass ly conprising a
icih B RSB i ol Py e BB SE L RS
tdendoglsrel to hold the needle hub of the needle and a
spring di sposed over said needle hub and acting

bﬁe\/\ﬁ n the needle hub and the end of the barrel, the
st sHging emisadsrysh At bes taprpd sadinganditf.i ng use, the
needl e hub having sealing neans associated therewith
tThe BV h ek nd
o T L5 NAB% SRR AR Fa st Akl
recess around its circunference in which a | ocking

ReApisingin Bigures 1340 2b, whendheplungerdd éuwbtshbwh) ispushed dena after

. i N | dyri [ —
N
dlidinglspeadbr ®hsH fe1d dn@ﬁ%eﬁ' WARD®E I&U@ﬁng\?ﬁ 82Ad19n the insige of

stopper, the plunger contacting in a first stage. sal
ieceglpied B didb By agptinuing toppush itherpladgea 3 ihe) teot finpersafiowill be
n,further depressed tivating, auto retracti on of
SR el TS e BBl o Hdne Bt g e tapper 36
ot GRS, Sidiatkd Wieh Mk R ID1BE (il | <
gr oove oOr recess to release the neigdlfggpﬁg’gggyo%gg%ﬁ{sﬁgthe
alungerotioanst they eomprassiosspaing A fercexthe newlls dd b fugrefric tside
ggei d.di stlal eng of the plunger when it reaches the
Clg#aw&xgbggrll er eby rel easing sai d needl e hub and
hence all owing the needl e and spring to retract inside
Fhe dthBphdpeyts B tig@hbodertt’ stdveralltpba8Bs Sredfkid 08hSR defGibed

2. An auto-retractable safety syringe according to
abayierin telatipniniFigs | teed andduigses toritd

Tt will be appreciated by those skilled in the art that many modifications and
variations may be made to the embodiments described herein without departing from

the spirit or scope of the invention.

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

otherwise.
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needl e hub are housed in a needl e gland, which may be
i nt erchangeably connected to the barrel of the

W@ sng®09 3. An auto-retractabl e safety syri ngeCT/AU2006/000331
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according to claim2, in which the nmeans by which the
needl e assenbly is renovably attached to the barrel is
provi ded by having the gland bush fitted to the end of
?gg ks)arrel by threaded nmeans.4. An auto-retractable

y syringe according to clainms 3, in which
ttachnent is ans .of a standard screw fjtfing,or
1 S Bhaa it st R ArgbOBERGGh S Selkbli fRe
saf i ESAEL) Bfln nfils P48 £ bétdiofHBciPhdsQ Kbllow
thegbég?gyghi@?i‘%ge hg)v' ngéa syrin engarrel vvh? ch has g
hol ploanggelslidebly 1statetbtabteyn, lilcladilod filivereehaying h prdxihbiond
pl unger having a proximal and distal end wth

. i st
neafistahensorithPisionirians gisepiatgd tharevigh dtgdistal gnd gg 3& Pqniaﬁ
o BEEHOT P ARG LD Baciply lndghea

hubandi hdedR HuBCRRE airéretd@ the antbfbhisbarted tdindld tie seedidlhab of

hub of the needle and a spring_disposed over said
neethe aceipandrisnamngi digpost awse frid pee adpghng heiwesrsthe

gl an o Lhe sari i.ni ng . ssian: -
U e AP T B Rl TR SR
ass@ginphiRe, thhfecaw tub Haoidr e méma kageiakgtih@erith keprevent
needl e hub and the géand bush, said needl e hub havin

2 gleaksea bksaméha nesdle b and Bicnd f fhe bappk Reid npestix hvighaving
means. _nmat es so _as retain Yol Ny

o ahEroBR fPrtits Aoh@ it Shklrebddfe BNEREH » MRl bl s so
of 4N réRinithdnecdRtibIE He ehdodilet sSifiebarN g tdt@gainst the
hol | ow pl unger has a sealing stopper, the plunger
coneqrnressiyeiaatien ¢f the spranes gad wherdinrseisdligalppd otihe/hallovn

conpl et i ﬁn of an inﬂectt:hon1 and V\h{an.furthﬁ% c{%&restfed 1
act YRS HE° AAPE"E FPPRE PERSEST 18RRI iSSP 3L ﬁ'er?ae
upogyséhisly r&s&%&ndﬁgﬁ&n@ﬂ 2h iAfRcEch 40 WIRHSBrBR dpleasediadfvating
nmeans associated with the needle gland to be di sl odged

* f r omte sdtrdciprodfithe nepdiedhubdymcting upasctie bocking teans eaehiomguse

a sec Stage, said.seali st opper di sl odgi ng.fro

2o ioSkine e Bbeilo et ar ik Bors o sSen L red e

SeCRAleHuB B9 réRRInE Wieb&dBRPeNGiPREENNAEM L dRMIARIrom said

hence all owi ng the needle and spring to retract inside

sai distabdridef/the plweger wineo éhreadhes thakéavad siegofhereby releasing said
needle hub and hence allowing the needle and spring to retract inside said hollow

plunger under the influence of the spring.

2. An auto-retractable safety syringe according to claim 1 in which the needle and

needle hub are housed in a needle gland, which may be interchangeably

- commected to the barrel of the syrilige.

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
having the gland bush fitted to the end of the barrel by threaded means.
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the spring. 6. An auto-retractable safety syringe
according claim5 in which the gland is integral with

w0 bwe®9odnge barrel and is therefore not PCT/AU2006/000331
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i nt erchangeabl e but fornms a part of the barrel. 7. An
auto-retractabl e safety syringe according to any one
of the preceding clains in which the | ocking neans is

in the f fofi . fyll .ring | d .
e AR A EBR I S i rifvet SRt PR i AL is
« H _ d
Do s o S b e B R ot y
. . e . > S o
B A tertRGEian g s Sonfing R e oricBifls pllo WE
thegapay Eﬂngggs\gﬁggﬁ%ﬁﬁﬂgggﬁrﬁﬁwﬁioh hes £BSRWBngE slideubly

i ncl udes” a An auto-retractable safety |
syriopajed tewin, dhatpliow plwgesheving a praxiprlasd disty ead Hiitigiston

in which the e of t.he..c nent s 4 ncl uding. Iy

or GBSt e BREY R A A RO Po e e ElD dideRBle withn
\M“et;q@ Sﬁrrélntfhte higediOhR AbIy b RPEEIS g Aleldnld@sh, indedlb an@h@stk hub,
bush itself or the syringe barrel as the case may be,

or with 2 metepeindiengland wrsh o bdldasieddedib pbithgingedl DEPTofe
any _.sui tabl e shape _for, the required purpose,and

" edicinsed B saif atiiit PitutaCeliFe popiern it atieds nibang the glond
shapRs @s ?&%@maﬁﬂ@xﬁe%ﬁr&ésﬁﬁ%‘rﬁg use Ghe M¥3dle hub having
aut o-retract abl

e safety syringe according to any one
of dehBngmeasdisrgiatddaherswith twricrént ddabagy tweentbe nesdlshub

lid I t | | th I .1 )
Tt oHRCkiReElPy BT Reras e fiorr B i GispmagFiFe n
ret L ach La%bk’irg R&dns Y@%&% ad fo rbtain ﬁe_n@e% hmﬁh{ tﬁxg LRl Bush

safety syringe according claim10 in e

o vdurimgtuse hgdilse thei cotmpressise actitnenfelt dpyingsandngheréin eaid distal
ridges | ocated about perip er%/ of tEe | unger, two,

r i RS Sk Bollow: plengcs bas etralng paRPerhe BiUEEs Foglagimein a first
any, | ; .

oS T SR BB PO AU FAES e
I Nj deptdseudl, actifatingiantoetrsctivh of shef meedie dubl by abdngokpondbe needle

Dl STSOANaE 89 SHiO S SHOIORGRE st LB i oo IR o

gl a&ddiﬁgégeewcxn 584 Efofo%: fo AL hETLAH fnﬁﬁby reaching a second
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 ‘inﬂucnce of

_ the spring.

6. An auto-retractable safety syringe according claim 5 in which the gland is -

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

22



12. An auto-retractable safety syringe according to
claim10 in the piston neans is sinply conpressible

W@ peel09490rr eased pressure exerted at the end oPCT/AE2006/000331
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injection. 13. An auto-retractable safely syringe
according to any one of the preceding clains 5 in
whi ch the needle hub is provided with a flange about

it Lapt.er: ' C i

gl e AR REiph @) s HaGRIREY Which bt [ ipd BEENe Ll b bo
I S widtticggodvetlveesl dbbet tht angé lamdd t he step such that

it is maintained in conpression during use.14. An

QUL O LiRbLaFiAMIEsa3 ) §§'r}hg_§léﬁédi‘ﬁ_§iﬁ%ﬁ9 e clfm@NYo ONewhich
of the preceding claims in which a dowel pinis

ut ithé bekiingtmhenp isindppendent of thpgland hesinerabié bartalof the syringe as
directly to,cause auto retraction, the dowel pin
ha\}ﬁ?lbasgnfaéfﬁ’&wlﬁaﬂ,éesﬁrfg’“{fﬁ@ngroove around sai d

needl e hub being a tapered grgove in which the said

- apft aoaeimciblemsiRty syinge apqosding i anyane o thequetsding dlaims,

Y e R S S e e A T R R

t apk¢ ROkQR theahs, Gehiatter (i the Qtin offfideb® drRGE BAthe ERAN Bush itself
sai d seal 1 ng stopper dislodging fromsaid distal end

af tos thectyrpeebares aptheicaseanay bon of #ieinderendenidigimich a3 dowel

o B SIS, £ AR TS B e
ac GOt akodgsatily 1ahAédmo bicH shapi 8 Roudde scﬁﬁfﬁ dndGrimmANE. t O

prevent |'eakage between the needle b and the gl and

10 ddo-RéBl bR nBPh&ofdifd fonS b .
| ocat edo about t hgef Sayﬁiggpof 0t heé ﬁ%@%ﬁgéhgﬁeﬁ%@%ﬁ claims
autivwhthrtbe piatohensas sisiidsipld ogbe phwgertdrijotdheplangar 16

i n whi the dowel pin is provided with neans by which
7 et e e e o Fhe secBORR ofcE" thebuERROR I o Wited.
t apered groove, 50 as not to interfere with the

e Anate-Firastablerratetenmnge apprdingielaim Hein which dheaotsment of

th ' ' s bl

aur S PR RAEFed BORARA e lc! k€ BRAEBeripter e o

| n phiniged) twh eidgasansy isingiotbd inside de/istoR bénl bSanly@Ind tinde, so
position include an interference fit, such as having a

s| thghivhen geira pew is Recricdrgieca tha plengeswed theibarrekatt hat
A cén%plve\ggxg Sld inﬁégtigr?, %hg] 191&311 9€h1 is forced up the plunger, thereby allowing

the plunger to protrude through the piston seal and pushes against the pre-

assembled needle 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 exerted at the end of the injection.

13. An auto-retractable safety syringe according to any one of the preceding claims
in which the needle hub is providcd with a flange about its perimeter, and the
~ inner wall of the recess in the gland bush isA provided 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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after it is dislodged fromthe needl e hub. 18. An
auto-retractabl e safety syringe according to any one

wokooshxions 1 to 13, wherein a sleeve is | ocat ePCHAU206/000331
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t he needl e hub and spring, the plunger acting upon the
sl eeve to cause auto retraction, the dowel pin having
nmeans by which it nmay be dislodged fromthe groove

about the needl e hub when the plunger reaches the

sldc amdwitit-syectablesafptynygage arosiinggosay dns bt @rdcading claims
pushed further into said recess thereby dislod

sai & whigh ardowsliip ipvirissdithopluagsr oig npeR ﬂw r@aﬁﬂa%éb%;rﬁ@ly to
sto QEF{S% a&@o%i‘?ﬂ%ﬁbﬂ Qh% ﬁmliﬁ ﬁav%%é t%gergél gmi‘%%ls tlhe u%roove 0around

conpl €tion of I nj'ecton nee

SPr kdi@néedld Rib Rfig 4 APEEE giodive ih@hich Meatin@Béred 48d oPdbwel
auto-retractabl e saf et K%syrl nge according to claim 18

i n wiisith spitkat ppcaghing thisccprd/sage, thepiimadr envdes said naedle hub

e ot R N
whi bisitout & thé tdpatd g&@é@l ﬁ%ﬂsdaﬁné K6pyk @ﬂ%d%‘i&?é"fmﬁl%afﬂrdls@ﬂ end

to auto retraction. . aut o- retractable saey
syr aﬁﬁg @ompb@ exl oA ¢o@on Itlwm’nyltgowhg sdishmeiedleihubiagd spring to

pr ov d flange located on its side,

agalifé IWH? Sr??h‘&@%@‘%? "the sl eeve acts so as to

igu%ﬁ to b dged to effect auto retractjon.
aaf&flstr?%% %\Eft S Iageragpqrding ie plgm d¢ dn wdichdhs @eahﬁg/

one nt
eaﬁd%gq%gk&ggééﬁﬁg ﬁ%gg%pﬁﬁﬁﬁgg%ﬂﬂ%%glg?gﬁgdbughgis

pr optieféeablyy simpdeabingorwaaitascalbbcatedesbants flagsaeahe hdrdle
needl. e hub and the gl and bush and hence across the

sl e surroundi ng the needl e hub and spring, so that

the action of the plunger in causing auto- retraction

ilé A% a%iOrré%%ﬂtablfmaf@tm eypragrigeardiag t9 elginy h8lin whichyhaodowdh pin

e t t he .se
e Pl P et 19 ST i R nesPaione itde dinggpderom
of  thbeppred Gestive ooc{saio% ihtetRre kit fhe WtH4hoh bP AR RedE hib
ring or other f e el enent | ocated about the inner

peryngpiethy Irdfuetwﬁeo e sietinguasine the ngedle sleth, relehsedneed| e
assenbly conprising a gland bush, sliding spreader

bl s algtbaemhcsﬁ»kl safete eytinge aodording tcalaipt 6 &1 Whick fitfd means by
wher ein t eeve inthe fqrm of aslldln?

S pr‘%@ﬁf&h@ gvﬁ mﬁg%he]agl PesHondpelude an mterference fif, such as having

a slight taper along the length of the dowel pin so that it is wedged in the 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 r;slunger acting
upon the sleeve to cause auto retraction, the dowel pin having means by which it
may be dislodged from the groove about the needle hub when the plunger
reaches the second stage, the plunger causing said sleeve to be pushed further

into said recess thereby dislodging said end of dowel pin out of said groove, said
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about the needle hub and spring, the plunger acting
upon the sliding spreader bush to cause auto

bush being able to be pushed apart and hence di sl odged
fromthe groove about the needl e hub when the plunger
reaches the second stage, the plunger causing said
sliding spreader bush to be pushed further into said

r ecﬁé@@g fenpengisleiging digmmepid disw! endafier sompletiph gt Birction
di st reatleduparar Bt b AR PRE BB By hypesr
A TR AR MBINED ARG 158 167 whidh H pin does
ob Rl CAARL B 8 Bt RS IS o

pr Qiéleﬁle @lubi rdt€ifing it Bém dhSeehi inwithet directiorashidstét iothusor e
slits or the |like to allowthe ring to spread. 24. An
autretainsd imthe glnd bygh, de prienipaRigaeERESRdi ng to eit her
claim22 or claim23 in which the slidin reader
Mushn ae-reiractabbr sty syginga acdending ia daigntd Cﬁa@l Pingt e

DA 5 A B E I B P ¥ % e
auts%elzr%&@gd a%% RS iPloYbeHIlbAMLE 1AERERK BhiBGettRtight her
claim 22 or claim23 in.-which the portion of the gland

D0 MR- RGP i LGl 4 1 GE BMRs PRI, e

sprea |ngers or
Corseslfpaneing ¢ Met/ém ddakaod e td eonithe hexidle lmbsmdahm gland bush is

BCEIENE SR AL R
R AL LSOO IE 005 o

washatrthewtieh oemeqmdgebﬁi anasifig h\he-ré’t&&dbﬁ 1smska randt dfitke
gl and bush and _hence across the spreader bush

surrtengseipaige ibireadiean therilnsve Haougb thagpaling wapher- t he

action of the plunger in causing auto-retraction is as
2. rAss anto-rafactable spfaimgeinga ecdonding tmhrwyemts lofj therprededing claims 1

A 1808 % PBEP ABESB OL S5 oF Gy NG VB REP G Ao R
26 peBph&y Bf B SMinkiMBish is utilised, the needle assembly comprising a gland
bush, sliding spreader bush, gland seal, needle hub and compression spring,
wherein the sleeve is in the form of a sliding spreader bush which is located
about the needle hub and spring, the plunger 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
spreader bush to be pushed further into said recess thereby dislodging said
fingers or ring out of said groove, said scéling stopper once again dislodging
from said distal end after completion of injection allowing said needle hub and

~ spring to retract inside said hollow plunger.
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contacts the seal, pushing it down, causes the sliding
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formed on the inside of the gland bush, and by

continuing to push the plunger, the fingers or ring

will be forced out which rel eases the needl e hub,

whil st at the same tine_ the sealin%_stopper1 si tuat ed
H

wit- Hihayingeteciablorsafele sHIge gopopting glsim 22 4n whishde diecrase of a
WLl 4 ' !
t o ke e PHHRREto B hokds £ AR R RER e or more

28. ohis RWhcilicab bB6W kY enp@fspteudsyringe according to
claim 27 wherein two fingers are utilised in the gland

e A B R o et RS2 6L 2in
cap wisclptho glidieglspedder binh as a eapleled regiopubdiadds etith eo facilitate
needl e Rri Qr to'use. 30. An auto-retractable safety

syr SAGaJIAE B TESPRE e IRACE ShTIg aMs cshIeH Beyrdlewing 19K asmooth
IS F?ﬁtgxfa :aply held in the needle cap by interference

fit referably there are matching splines on the

‘si.de, of e gland that ymtech with.splines..on
R L L BT L
saf efhictsthe bogie aﬁﬂfér%d'lﬂg) LR whith i9 éd b@eRIi8mEdpRad
cl ai rrsci n a/ni clrl1 t he arréll of tﬁe%gg;?i ng% if_:s]I BSpREder
pr efbustelglejieessprdading of Khesfinigersemdingss epreaspendiugly tapewddo

fluid.level . 32.. uto-retractabl e safety syringe
accg?céliltﬁtﬁatswogﬁvﬂgﬁae&%’ the preceding clainms in which
the piston is nreferably made of synthetic¢ rubber and
iié- At iseacihle Siﬁw@e gsyCaulinefoany Pnggf elagnspy! tgglaim 25

i Nt gy.f i
LS o GEL AR UAELn ML o o
syr isagein proddedisy asatihg washer whichuesteals bewser the3dedléhub and

autqg-retractabl e safety syringe substantially as '
des g’reugg@ﬂ‘ #hhenge E@HW%% sorepdlenpush surrpwreding-themeedje hub

Ej?a\% dn%?gﬁg’r &t theactioRof HePtiafEr i dallsifig SuBfrefrfifion is as a
result of the plunger acting indirectly on the spreader bush sleeve through the

sealing washer.

27. An auto-retractable safety syringe according to claim 26 wherein 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
formed on the inside of the gland bush, and by continuing to push the plunger,
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
dislodged inside the plunger and the compression spring forces the needle hub to

retract inside the hollow plunger,

28. An auto-retractable safety syringe according to claim 27 wherein two fingers are

utilised in the gland bush.
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An auto-retractable safety syringe according to any one of the preceding claims

in which a needle cap is provided with the assembly to protect the needle prior to

use.

An auto-retractable safety syringe according to claim 29 wherein the needle
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.

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

read fluid level.

An auto-retractable safety syringe according to any one of the preceding claims

in which the piston is preferably made of synthetic rubber and is fitted to the

. plunger so as to seal by way of an interference fit between the plunger and the

33.

barrel, thereby allowing the fluid to be extruded from the syringe, via the needle,

in the usual manner.,

An auto-retractable safety syringe substantially as described herein in
éonjunction with either Figures 1 to 3, Figures 4 to 7 or Figures 8 to 21 of the

drawings.
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