SI NGLE USE SAFETY SYRI NGE HAVI NG A RETRACTABLE NEEDLE
Technical Field This invention relates to a single use
safety syringe. In particular it relates to a
retractabl e needle for use in a single-use safety
syringe, whereby the syringe user s mght be
protected frominjury by the needle after its use.
Background The danger of injury and possible
infection fromthe HV or hepatitis B virus to .
medi cal H OSOSRFETY SYRINGE BUNIRG A RETR ARYFATRLE NEEDLE
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cont d2bject of the Invention

It is therefore an object of the present invention to provide a single use safety syringe
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which employs a retractable surgical needle and for permanently storing that surgical
needle, once used, in a substantially safe manner, so as to reduce needle stick injuries
20 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 '
25 very least, the invention provides an alternate means for accommodating the needle
of a used syringe to i)rotect against accidental injury atising from unwanted c'oniact

with the exposed needle once the syringe has been used.
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with the exposed needl e once the syringe has been
—~used. 9 Disclosure of the Invention The invention in
‘one broad form provides a single-use safety syringe

having a retractable needle, the syringe including a

hol | ow barrel, a plunger which slideably . fits in the .

barrel, a piston which fits on the forepart of the

pl unger, and an actuator s nechanism which is |ocated

in the forepart of the barrel and which is able to be

fitted thepein through the open end of that forepart
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barrel. The flanges are preferably shaped, for 20
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20 t Qxeample having bevel surfaces on one side and right angled surfaces on the other, so .

that when the plunger is depressed (ie after the actuator has been thus fitted), the
flange of the actuator mechanism locks against the corresponding inner flange of the
" barrel, for example by virtue of the opposing right angled surfaces comiﬁg into
contact, so that in normal use the actuator will not be dislodged. Preferably a force of
25 at least 98N may be endured. In this way, the actuator can not be dislodged from the

barrel when the piston is depressed during an injection.

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
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barrel when the piston is depressed during an
injection. On the other hand the flanges heed only
wi thstand a | esser forcesthan 98N in order to prevent
t he actuator fron1being wi t hdrawn into the barrel when
the needle of the 2 }~ 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 conpletion of .the injection however, it
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The present invention is therefore a single use safety syringe which includes the
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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 plun ger. There is an actuator which fits the
forepart of the barrel. Prcferably on the actuator there is located a standard 6:100
luer taper. This taper is designed to receive the hub of a needle utilising mterfcrence
fit. Altemati;/ely, in order to provide a more positive interconnection between the
actuator and the needle hub, a screw thread including so-called luer-lock thread inay

25 be employed with advantage.

Between the barrel and the outer actuator sﬁrface, 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




| uer taper. This taper is designed to receive the hub
of a needle utilising interference fit.

Alternatively, in order to provide a nore positive

i nt erconnection between the actuator and the needle
hub, a screw thread including so-called | uer-I|ock
thread may 2s be enployed with advantage. Between the
barrel and the outer actuator surface, there is fitted
at ['east one seal. At the end of the barrel there
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the S%Bée@sgﬁe syringe both ineffective for subsequent use as well as providing
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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 be

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



20 Preferably the plunger is provided wth a break

poi nt. Snapping off the plunger also renders the

syringe both ineffective for subsequent use as well as
providing additional safety in that there is no neans

by which the needl e can be caused to re- energe or

extend fromthe syringe body. Furthernore, it is
preferable to provide neans whereby the plunger can in

fact be 25 locked in position prior to being snapped
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Figure 1 is an exploded view of a single-use safety

SY b NFRuacTs hdingsdctiomh dew efithodssemblted ofringh of Figurerit showing the
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been filled with injectable. solution; Figure 4 .is a
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the AfIH Ren RARGEIS Frafh actRirahd nidled ety bith@adh Gato the

barrel of the syringe; and -

Figure 6 is a cross section of the syringe of the earlier figures, the plunger having

20 been Iocked 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.



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. Detail ed Description of

the Drawi ngs Referring to Figure 1 there is shown an

expl oded view of a syringe, generally referenced 10,
according to a preferred enbodi nent of the invention.
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when |flanges,22 ip lpseted ethp petepterHd, forpneagenpeny ofthe 3“(‘5“%9ft1ﬁé"h°“ it is
open f

The a %n{é’zﬁg a&ggger‘?ﬁ th@%? %1 e&gg ? 8%% %Fa%{ﬁn (;lfﬂ{@hbaa{r el 1.
end ofrhe hda/ah'agess@lf inkdrtihg the mtuawsle frapf thatsend wifthg bamel 111 disdn ease

damage.i n sjtuatjions where. a.ne need| .
%0 9of BmRbly PR gn B Tt Seeqts hof L A g S0 s
oCCUr girdad zhﬁe&@t&@cﬁfatdﬂm ShaaSERNDIREr iDihe abtlatoN®at hisB@bled by
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Referring generally to Figures 2 to 6, there 1s 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 actuator 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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20 throughout. The safety syringe 10 according to the
i nvention possesses the follow ng. characters: At the
junction between the actuator 14 and barrel 1 | there
is located a sealing nenber 16 in the formof an "0"
ring or the like. There is also |located corresponding
flanges 22, 21 on the actuator 14 and on the inner
"surface of the barrel 26 11 respebtively At each edge
of the actuator flange 22 there is forned a, bevel

and
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hence,gngdagifng Wi th the actuator 14. In Figure 2, the
needle i's protected by a cap 27 prior to use. The

YN Ol usd thelclip %’P{gg (ﬁfeg% tfe('c%mhg R antﬁe'%eéaé E'@Is%scrted into
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injection suc as in a vial
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plunger 13 now engages with the actuator 14 as in Figure 4.

20 Atthe 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 fitied in the end of the barrel. Breaking off the plunger 13 at
the break point 26 renders the syringe 10 totally safe and useless.



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. 20 At the
end of the injection, the | ocking head 24 wll have
entered the hollow stem 18 of the actuator 14 and
beyond into the flexible fingers 23 so that it is
retained therein. Upon w thdraw ng the plunger 13
once nore, the actuator 14 and needl e hub/ needl e
assenttiwill bbappecinted] hyahisse gkillal ib ehevartithad frawpn ndodifizatidre and
barrel 11 of the syringe 10 as shown ip Figure 5 2 .
As sh¥Hitions mayggmadg to i, @n?ngna’éss&%lbr% Regpiachiiiuidgpirting from
pl unggk sdidt &'seofeWr MeSflehfisrPugh the twi st |ock sleeve

29 fitted in the end of the barrel. Breaking off the

pl unger 13 at the break point 26 renders the syringe
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descr pthetlisaer ei n Wi t hout departing from the spirit or
scope of the invention. Throughout the specification

the word "conprise” and its derivatives are intended

to 5 have an inclusive rather than exclusive neaning

unl ess the context requires otherwse. 8 Clains 1. A
singl e use safety retractabl e syringe having a
retractabl e needl e, the syringe including a hollow
barrel, a plunger which slideably fits in the barrel,

a piston which fits on the forepart of the plunger,

and an actuator nmechanism which is 5 located in the
forepart of the barrel and which is able to be fitted
therein through the open end of that forepart of the

hol | ow barrel, the actuator nechani sm having a stem

for supporting a needl e hub, and neans | ocated on the
end of the plunger to engage the actuator and cause

it toretract with the needl e upon conpletion of the

i njection, wherein the stemof the actuator is holl ow
and provided with at



in |l east one flexible finger nmenber and wherein in

order to prevent premature engagement of the head of

the plunger stemw th the fingers of the actuator

stem a depth stop is provided to prevent the plunger

fromthus engaging wifh the actuator before

retraction of the needle is required, the depth stop

being provided in the formof a pin located in a hole

Iocated transverse the shaft of the plunger is and
ﬁﬁd thereon so as to prevent the plunger coning

| ontact Mﬁth t he actuator until the pinis
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2. A single use safety retractable syringe according to claim: 1, wherein at the point
where the actuator is located in the barrel, there is provided an inner ﬂangc on

the barrel and a corresponding flange on the actuator mechanism.

3. A single use safety retractable syringe according to claim 2, wherein the
respective flanges are shaped, having bevel surfaces on one side and right angled
surfaces on the other, so that when the plunger is depressed, the flange of the
actﬁator mechanism locks against the corrcsporidiﬁg inner flange of the barfél; by
virtue of the opposing right .anglcd surfaces coming into contact, so that in

normal use the actuator will not be dislodged.

4, A single use safety retractable éyringc according to claim 3 , wherein a force of at

least 98N may be endured, so that the actuator can not be di slodged from the



6. A single use safety retractable syringe according
to claim5, wherein the |lesser force is preferably
49N. 7. A single.use 'safety retractable syringe
according to any one.of clainms 5 to 6 10 wherein the
opposi ng flange surfaces ‘ate bevelled so that only a

| esser force is needed, ie a force preferably between
49N and 98N. 8. A single use safety retractable :
syringe according to any one of the preceding clains
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9, A _singie use safety retractable syringe according to any one of the precéding
" claims wherein tﬁe plunger is provided with a solid stem having a shaped head so
that when the injection is completed, the head of the plunger stem énters into the
hollow stem of the actuator and passes through the end thereof and is thereby
20 engaged with the actuator, the one or more fingers retaining the head of the

plunger stem beyond the stem of the actuator.,

10. A single use safety retractable syringe according to claim 9, wherein when the
plunger is pulled back, exerting a force between 49 and 98N pull force, the one
. ormore fingers can not break off, and the actuator will be successfully pulled

25 into the barrel.
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enpl oyed. 13. A single use safety retractable syringe
according to any one of the preceding clains wherein
the plunger is provided with a break point, so that
the plunger is 10 snapped,off at conpletion of the
injection rendering the syringe both ineffective for
subsequent use as well as providing additional safety
in that there is no neans by which the needle can be .
caused to re-enmerge or extend fromthe syringe body.
14 11 AAsiinglg escssfetyvetiaetaplersgiingecicediting Sy diyruge ofthe prededigg
to claim 13 wherein nmeans_are provi ded mhere&y t he
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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.

14. A single use safety retractable syringe according to claim 13 wherein means are
provided whereby the plunger can be locked in position pridr to being snapped
15 off. '

15. A single use safety rctra&able syringe according to claim 14 wheréin a sleeve of
collar is inserted in the end of the barrel by interference fit or by screwing it in
‘ place and one or more protrusions or lugs are provid§d on the plunger adjacent
the br_eak point and a passage like a thread is provided in the sleeve or collar so
20 that the plunger may be twisted or wound out fhrough the collar or sleeve and
locked by suitable means, including flange or ratchet means so that when plunger
is broken off at the break pi)int there is no means by wlﬁch it can be caused to

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

16. A retractable syringe substantially as herein described with reference to the

25 drawings.
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