SI NGLE USE SAFETY SYRI NGE HAVI NG A RETRACTABLE NEEDLE

Technical Field This invention relates to a single use
wa@afoeysisyri nge. In particular it relates to aPCT/AU2006/000372

retractabl e needle for use in a single-use safety

syringe, whereby the syringe user m ght be protected

frominj ury by the needl e after its use. Background

I o e PR LB AL Mo

H V orS
usi in the normal course of their business
i's M@@mg iment ed. Further persons who are in the

habi t. of adm nistering

s ev Bhi ivesfionsfolaissrip ASMEiepse .seffqgfrstyggg"@f ‘F?@V arisuleF itdglates toa
V' r gﬁg&ablg hed 9B g‘asecﬁ’xrlit szi’t&éé g& s%i’egﬁ Eyﬁ}éfgté Lejxfﬁ‘efrelﬁj tg@ Fyrlnr%e user

once use

Tsheﬂhighhﬁé’ﬁrohﬁﬁd frean ynjifybyakeheedri afieditatser educi ng t he
nunber of so-called needlestick injuries and various

at tgmk]&uhave been made to provide a safe systemfor
disposa of such needl es once used, but such prior

Pr OB fnSed R HuRhad R Bl Gl AR e R HRITVObr fidhGtitis B virus to

ore an object of the present

i nvaadica mrdctitipnay udeg Accliadh theusemalabetsy of theirfbyeinedsiis vell .
enpl oys a retractabl e surgical needle and for
per H@SB®Y storing that surgical .needle, once used,

in

a substantially safe manner, so as to reduce needle

ot Emthen JPQTSPESSWh@ ange thedsbl 06 odmimisiqringelrugsg dhemselvge run a

Sy
di

rin

T R T R e ——

t 0 AAREY i AbSIIATAL BcdSRFBUsEd infdnl urferitibgl foRAWN
di.sadvant ages of prior art syringes and to provide a

Si MRl efe RiVleHe¥n SUhy PPosals aimed at reducing the number of so-called needle-

15

20

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.

Object of the Invention

It is therefore an object of the present invention to provide a single use safety syringe
which employs a retractable surgical needle and for permanently storing that surgical
needle, once used, ina substantially safe manner, so as to reduce needle stick injuries
as well as preventing re-usage of the syringé thereby preventing cross infections of

diseases.

It is a particular object of the invention to ameliorate against some or all of the
known disadvantages of prior art syringes and to provide a simple safety syringe
having a retractable needle which renders the syringe unable to be re-used. At the V
very least, the invention provides an alternate means for accommodating the needle
of a used syringe to };rotect against accidental injury arising from unwanted éonfact

with the exposed needle once the syringe has been used.
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having a retractabl e needl e which renders the syringe
unable to be re-used. At the very l|least, the invention
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barrel when the piston is depressed during an injection.

20 On the other hand the flanges need only withstand a lesser force than 98N in order to
prevent the actuator from being withdrawn into the barrel when the needle of the
syringe is inserted into the patient. Such force is preferably 49N, Indeed, in order
that the actuator may be withdrawn into the barrel at the completion of the injection
however, it is preferable that these opposing flange surfaces are bevelled so that only

25 a lesser force is needed, ie a force preferably between 49N and 98N.

At the point of contact between the actuator and the barrel there is preferably
provided at least one “O” type piston seal, sufficient that there is no leakage between

the actuator and the barrel during use.



prevent the actuator from being withdrawn into the
barrel when the needle of the syringe is inserted into
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following components: a hollow barrel, one plunger which fits the barrel and one

20 piston which fits the forepart of the plunger.. There is an actuator which fits the
forepart of the barrel. Preferably on the actuator there is located a standard 6:100
luer taper. This taper is designed to receive the hub of a needle utilising interference
fit. Alternatively, in order to provide a more positive interconnection between the
actuator and the needle hub, a écrew thread including so-called luer-lock thread may

25 be employed with advantage.

Between the barrel and the outer actuator surface, there is fitted at least one seal. At
the end of the barrel there is located at least one means for preventing complete

depression of the plunger until the injection is complete and the syringe is to be



avoi ding early unwarranted destruction of the syringe.

The present invention is therefore a single use safety
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hol | ow barrel, one plunger which fits the barrel and
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an injection through mis-operation causing premature destruction of the syringe.

20 Preferably the plunger is provided with a break point. Snapping off the plunger also
renders the syringe both ineffective for subsequent use as well as providing
additional safety in that there is no means by which the needle can be caused to re-

emerge or extend from the syringe body.

Furthermore, it is preferable to provide means whereby the plunger can in fact bé

25 locked in position prior to being snapped off. This maybe achieved by utilising a
sleeve or collar inserted in the end of the barrel, for example either by interference fit
or by screwing it in place. A protrusion or lug may be provided on the plunger

adjacent the break point and a passage for example like a thread may be provide in



i njection, when the plunger is wthdrawn the actuator
can be pulled into the barrel easily, it can not be
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having been withdrawn so that the actuator and needle are safely withdrawn into the

barrel of the syringe; and

Figure 6 is a cross section of the syringe of the earlier figures, the plunger having
20 been locked in the sleeve at the end of the barrel and broken off at the break point

rendering the syringe safely destroyed.

Detailed Description of the Drawings

Referring to Figure 1 there is shown an exploded view of a syringe, generally

referenced 10, according to a preferred embodiment of the invention.



enbodi nent of the invention; Figure 2 is a

cross-sectional view of the assenbl ed syringe of
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covering and protecting the needle; Figure 3 is a
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ac Calfedip Gttt PtorhOr&hAGH B tpmbasidBetur ffthd fuator were assembled by
i nvention. The syringe includes a barrel 11, plunger 12
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Referring generally to Figures 2 to 6, there is shown a syringe 10 which has the
various parts illustrated as in Figure 1, the same reference numerals being utilised

20 throughout.
The safety syringe 10 according‘to the invention possesses the following characters:

At the junction between the actuator 14 and barrel 11 there is located a sealing
member 16 in the form of an “O” ring or the like. There is also located
corresponding flanges 22, 21 on the actuator 14 and on the inner surface of the barrel
25 11 respectively. At each edge of the actnator flange 22 there is formed a bevel and a
right angle respectively, the bevel and right angle correspond with a bevel and a right
angle located on the flange 21 inside the barrel 11, In essence the orientation of the

respective shapes of the two flanges 21, 22 means that in use, normal pressure as
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already fitted to the actuator 11; than would occur if
the actuator were assenbled by i o inserting it from
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Fl exi bl e spring fingers 23 are |ocated on the end of
the hollow stem 18 of the actuator 14. The solid stem
19 at the end of the plunger 13 is provided with a
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10 acitiiagor IHalxwk,hmw meulmksngdanad 24 of theqlwngee i has hean allowed to
|gure 1 reference nuperals being utilised

?W%%ﬁ‘ﬁ@ﬁ?’amﬁ'ﬂgb%g'feéﬂ/g W3¥9hle 10 according to the
j Bﬁ R P RS A PHOHk oAk bich ot (1] Bl  can be
g S (AU e

f | dogeed 2dsptR stl)p af vithieh aatbe pushed Id, tandhivh cohcis tieend of the
surface of the barrel 25 11 respectively. At each e

o Raesl ABﬂwlai Brchfimgrfgdt is pushsd rpsq a5 tp @F‘Wég‘f the BEW&?T 1&:3%0% beins
cor AR IR A A BTG |20
|
.elgrﬁl%{r?2@8#8?@%18@5@5@%4?ar r%%%@&? ufés oGl 13 is

f | aneemtedlfrort dngiRaRSwitAtudtst S viRes 8EdepE 88 UT Shich is in the
asexerted during an injection will not cause t he

actavapositiens be di sl odged outwardly or indeed i nwardly.
I ndeed the use of the depth stop 17, prior to its
beilngispttesapd7 isvewohtd erswrabthe matdle @ sndthn nbediapP &srinserted into

accjdentally either. However, the use of the |ockin
hedhe g8id{pbe Hseé]rfﬁé%ém?ﬁé)ﬂf(ﬁlf@@ﬁ n 3 yial Sn(i’tr?n?‘g& C’hw p%nger 13

suf:f hih §RatR-EASh lF:i’guqé % £aR€1uid into the barrel 11,
The injection is then performed after the depth stop 17 has been pushed in so that the

plunger 13 now engages with the actuator 14 as in Figure 4.

20 At the end of the injection, the locking head 24 will have entered the hollow stem 18
of the actuator 14 and beyond into the flexible fingers 23 so that it is retained therein.

Upon withdrawing the plunger 13 once more, the actuator 14 and needle hub/needle
assembly 15,20 are caused to be withdrawn into the barrel 11 of the syringe 10 as

shown in Figure 5.

25 As shown in Figure 6, the flanges 28 located on the plunger 13 are twisted through
the twist lock sleeve 29 fitted in the end of the barrel. Breaking off the plunger 13 at
the break point 26 renders the syringe 10 totally safe and useless.



actuator 14 back, once the | ocking head 24 of the

pl unger 13 has been allowed to engage the actuator 14
wWhoop0zEe0 Nng in stop 17. On the plunger 13 thePE€I/AE2006/000372

provi ded a break point 26, so that the plunger 13 can

be broken off easily along the break point 26. At the

back-end of plunger 13 there is |located a depth stop
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fluid to be used for the injection (such as in a via

- n@bherstewn) . The plunger 13 is then withdrawn as in
Figure 3 to take fluid into the barrel 11. The
injection is then perforned after the depth stop 17
has been pushed in so that the plunger 13 now engages
with the actuator 14 as in Figure 4. At the end of the
injection, the | ocking head 24 will have entered the
hol |l ow stem 18 of the actuator 14 and beyond into the
flexible fingers 23 so that it is retained therein.
Upon wi t hdrawi ng the plunger 13 once nore, the
actuator 14 and needl e hub/ needl e assenbly 15,20 are
caused to be withdrawn into the barrel 11 of the
syringe 10 as shown in Figure 5. As shown in Figure 6,
the flanges 28 | ocated on the plunger 13 are tw sted
through the twist |ock sleeve 29 fitted in the end of
the barrel. Breaking off the plunger 13 at the break
poi nt 26 renders the syringe 10 totally safe and
useless. It wll be appreciated by those skilled in the
art that many nodifications and




vari ations may be made to the enbodi nents descri bed
herein wi thout departing fromthe spirit or scope of
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"conprise"” and its derivatives are intended to have an
i nclusive rather than exclusive neaning unless the
context requires otherwse.Cains 1. A single use
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‘ actuator mechanism locks against the corresponding inner flange of the barrel, by
virtue of the opposing right angled surfaces coming into contact, so that in

normal use the actuator will not be dislodged.

4, A single use safety retractable syringe according to claim 3 , wherein a force of at -
20 least 98N may be endured, so that the actuator can not be dislodged from the
barrel when the piston is depressed during an injection under normal use

conditions.

5. A single use safety retractable syringe according to either claim 3 or claim 4,
wherein the flanges need only withstand a lesser force than 98N in order to
25 prevent the actuator from being withdrawn into the barrel when the needle of the

syringe is inserted into the patient.

6. A single use safety retractable syringe according to claim 5, wherein the lesser

force is preferably 49N.



| east 98N may be endured, so that the actuator can not

be di sl odged fromthe barrel when the piston is
walepresded during an injection under normal usSBCT/AU2006/000372

conditions. 5. A single use safety retractable syringe

according to either claim3 or claim4, wherein the

flanges need only withstand a | esser force than 98N in

or dgr A gingleruse Bifetyheratibldyoingé aaerding toganyidnbh df elaims 5 to 6
into the barrel when the needle of the_ syringe i
i nser telreintles ennesipa flresn surigces arabeygiled i%@a%%l)étl sser force is

retracta SYLin t wherein the
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retr aqirahﬂmi sledshoe ‘G oypapisipns sufrignt o thefre tshw leakage between
precedj ng cl ai ns vvherelg at the point of contact

bet wedhe aateranddheparegh duingetsSar rel there is provi ded

at | east one "O' type piston, sufficient that there IS
no 9. eeﬁ(algeleb?é@ Wefew r@mta&& WENEY AceABlingie amyone Pl theprergding

gigor d,‘:l@HlélS llrbwgﬁzg tlgehs er&p ﬁﬁ eacéxsgeo{r: gg Eﬁ%ﬁ \%Y&L}ér@&?abl Provnded with

the StielBatfont X SRiedtneli®bny hol | ow is preferably
-provided wth at | east one flexible finger nenber. 10.

A S{NA &in I%%séé‘ef Xe&a%fdbpe%tyﬁﬁé@ac%f& R Qhélgmttﬁe plunger

claim9 erelnt l'unger 18 prow wth a solid
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¢ he aaRnbleE s pckASRROE Bl AR GHUBRCRbY Bith the
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the stem of the actuator..

11. A single use safety retractable syringe according to claim 10, wherein when the
plunger is pulled back, exerting a force between 49 and 98N pull force, the one
or more fingers can not break off, and the actuator will be successfully pulled

20 into the barrel.

12. A single use safety retractable syringe according to any one of claims 9 to 11,
wherein in order to prevent premature engagement of the head of the plunger
stem with the fingers of the actuator stem, a depth stop is preferably provided to
prevent the i)lunger from thus engaging with the actuator before retraction of the

25 needle is required.
13. A single use safety retractable syringe according to claim 12 wherein the depth

stop is provided in the form of a pin located in a hole located transverse the shaft

of the plunger and located thereon so as to prevent the plunger coming into

10



the stemof the actuator.. p . A single use safety
retractable syringe according to claim 10, wherein

wob@n/oedieo pl unger is pulled back, exerting a fBPCTAaU2006/000372

bet ween 49 and 98N pull force, the one or nore fingers
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depre , y avoi ding early unwarranted

dest r wadelverthohul dfa epdiemgjlising mterfergiaedite use safety
retractabl e syringe including: a hotlow barrel, a

pl ursg ey sinble @be $afétg rdthetablersyihgeardordingi te oy on)foﬁaiﬁis‘tlSo 14,
the forepart of the plunger, and an actuator whic

foi t s ENRETeRd Hegyder 10 SFOvidR B ORIV mjercoaneriigg) ‘éefwg%ﬂ the actuator
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prece wherel non t uator there
| ocat gg ﬁ)ygaandard 6: 100 | uer taper to receive the hub
of aneedle utilising interference fit. 16. A single

us € 75 af ﬁﬁ%’lg hed §a@€/\t% ?@}a@taﬁbérsyﬂ% REGAMD 16 eny¥ OnPdBthOpRceding

claim 1 erein in order to provide a nore
posi t iclaéms whenemdhn plingaris previded withraebreak printoso thatthe phmger is

1232::“ gl&gﬁ)g@ Hﬁ'@gg&ﬁ\gettxgr{ gﬁﬂe {aneCctlgn ren enngs&c ynngeq)oth ineffective
for subsequent use as well as providing additional safety in that there is no means

by which the needle can be caused to re-emerge or extend from the syringe body.

18. A single use safety retractable syringe according to claim 17 wherein means are
provided whereby the plunger can be locked in position prior to being snapped

20 off.

19. A single use safety retractable syringe according to claim 18 wherein a sleeve or
collar is inserted in the end of the barrel by interforence fit or by screwing it in
place and one or more protrusions ot lugs are provided on the plunger adjacent
the break point and a passage like a thread is provided in the sleeve or collar so

25 that the plunger may be twisted or wound out through the collar or sleeve and
locked by suitable means, including flange or ratchet means so that when plunger
is broken off at the break point there is no means by which it can be caused to

enter the barrel again as it is retained in the collar or sleeve.

n



enpl oyed. 17. A single use safety retractable syringe
according to any one of the preceding clains wherein
wo b@7pbsipger is provided with a break point, sBCT/AER006/000372
the plunger is snapped off at conpletion of the
i njection rendering the syringe both ineffective for
subsequent use as well as providing additional safety
i N 30184 rdufABfaBleis§ring: SuBaRSilly ayhéreth deberitedantteretaendaeo the
caused to re-energe or extend fromthe syringe body.
18. Adawigks use safety retractable syringe according
to claim 17 wherein neans are provi ded whereby the
pl unger can be | ocked in position prior to being
snapped O f. 19. A single use safety retractable
syringe according to claim 18 wherein a sleeve or
collar is inserted in the end of the barrel by
interference fit or by screwing it in place and one or
nore protrusions or |lugs are provided on the plunger
adj acent the break point and a passage like a thread
is provided in the sleeve or collar so that the
pl unger may be tw sted or wound out through the collar
or sleeve and | ocked by suitable nmeans, including
flange or ratchet neans so that when plunger is broken
off at the break point there is no neans by which it
can be caused to enter the barrel again as it is
retained in the collar or sleeve., Aretractable
syringe substantially as herein described wth
reference to the draw ngs.
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