EXCHANGE NEEDLE RETRACTABLE SAFETY SYRI NGE Technical Field This invention
relates to a safety syringe having a retractable needle for use in the
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medical practitioners using needles in the normal course of their business is well
documented.

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

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

20 Obiect of the Invention

It is an object of the present invention to provide a syringe having a retractable
surgical needle which is able to accommodate various sizes of surgical needles or
which allows a needle change between filling the syringe from a vial and giving the
injection to the patient. It is also an object of the invention to provide a syringe

25 which employs such a retractable needle in a sterile manner prior to use, and for
permanently storing that surgical needle, once used, in a substantially safe manner.

At the very least the invention provides an alternate means for providing an exchange
needle and/or accommodating the needle of a used syringe to protect against
accidental injury arising from unwanted contact with the exposed needle once the

30 syringe has been used.

Although the following description generally refers to a syringe of conventional size,
no such limitation is intended thereby, and reference to a syringe is meant to



At the very least the invention provides an alternate neans for providing
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as a saf gt Yspilt bush has multi start thread which when the plunger is fully retracted with the
needle attached, the plunger has one or more lugs that come into contact with the

threaded split bush which thereby locks the plunger and hence the needle in the barrel
such that the plunger may be snapped off retaining the needle safely within the
syringe barrel.

20 Preferably the gland is fitted to the end of the barrel by threaded means.

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 without risk of needle stick injury which might occur if the needle were

25 unprotected.

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. The needle hub is pushed into the needle gland and is
held in position by a matching ring that is an interference fit. A sealing fit is

30 achieved by this method.

Following assembly, ie after the needle gland is assembled with the needle inside and
the protective needle cap is fitted, the assembly is screwed inside the end of the



cap for the nedical staff using the syringe preventing needle stick
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injection. MATthe two mating parts are pushed together, the plunger is
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the plunger has expelled the fluid from the syringe, ie after completing an injection.
When the two mating parts are pushed together, the plunger is then pulled back
15 causing the used needle hub inclusive of the steel needle to come out of the needle
gland. The needle is now connected to the end of the plunger and can be withdrawn
into the body of the syringe. Preferably the plunger has a snap point created by way
of reduced diameter near the piston. When the plunger is snapped off, the syringe is

rendered inoperative.

20 The split threaded bush is located around the body of the plunger and pushed into the
barrel end and is held in position by way of an interference fit and a matching groove.
Preferably, inside the split bush is a multi-start thread which when the plunger is fully
retracted with the needle attached, the plunger has one or more lugs that come into
contact with the threaded split bush. When the threaded split bush is thus engaged by

25 the plunger, the plunger is locked to the end of the barrel. The plunger can then be
snapped off. The snap point on the plunger is preferably designed to break off clean
and flat with the top of the barrel making it hard to remove the needle from the
barrel.

Optionally the method of locking the needle hub to the plunger may be in reverse, ie

30 the female half can be in the end of the needle hub and the male locking protrusion is
on the plunger. Also the protrusion on the end of the plunger (male fitting) can
incorporate a stainless steel clip having a barb which locks in the needle hub when
fully engaged after injection of medical fluid.



into the body of the syringe. Preferably the plunger has a snap point
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is located around the body of the plunger and pushed into the barrel end
and is held in position by way of an interference fit and a matching
groove. Preferably, inside the split bush is a milti-start thread which

has ono_or WS cihBolihient AELATSCEL Reltd JBE i &PE0TER: LRFPRHERSY
When t he tmweqdb@lma&ﬁ: protiussan. i The siagnlessgred dlipyis nirslepnthe orm bﬁe “O"wmegton i s
I ocked to tﬂl‘ﬁt@lg ar&ﬁlﬁi AR h&le: r&}ﬁ%%h‘é@g%m %1% '3‘?1] S?gﬂﬁi?lpa?ﬁal%fﬁmn he

snap poi nt ung N ean a

flat with t psmo(?n@cﬂﬂ it eenactﬂé(@rt eillineﬁéZYEtil @%theéw&d@ huheatitbe gpeipietion
the barrel .ofGajdctidal |Aftéhthe Metdieds %mb@é‘d(frﬁm ﬂié%)a'ﬁ%ﬁﬂ |tlgeB gof bPis r?lﬂhﬁ&' Bﬂﬁﬁer
ot b By L e B ol oL Shn
t he end of méedlqohmhngmdﬂ(usethe néedlbltogétraaﬂnﬂorthﬁfogdm&"eh?b?’lfr@llr@h@a‘in dﬂ%}alt

I h t e u after
“nj ot on IRrAtaly NS R ot Bl e ReP B GF el st BRRRC e cea
clipis nac[duflg@m?mhiebbe amemd;h@éwh@arth@ phmgatls etrattedsindiocketkinss #ienl ess
steel cljop theedA%pli Pbﬁglﬁaﬁd)ﬂml@gﬂﬁn%r 1%sn th@%ﬁé@f@%ol@é@%mﬁ%&b@@l €

protrusion a pI‘OXI el n on one Si
i nteract witorPawediaganr T bﬁaﬁm%lﬁ@é&hé’f ﬂi@@r@ﬂuiﬂ% opdhe phingenhag an

i njection. iftdredrehdtefitRatit endide bEMRVESEIE Rib bR (I AARE it St B Wﬁ%‘ fFillifg
eed! e hub B8 S¥ERES AEORELH S tion ok Raint e PHRGET Seipmet jne SHOESt he.
body of thébarealr Howwedeuftengnjehﬁonaeﬂbﬂ: sabetiyl ﬁtdkread rég lﬁfédfwfw(;erév\tﬁféﬁﬂ%egge
o inger s Pl 26U RARE B CUBRlAANRY RRE R REAR 415 R0 iR ERnBRY {he
plunger is ’Pﬁ@?@&a%tégeg’ofttﬂgnﬁ%ﬁhgﬂ%e if; | ocked and is unable

1. The manual retraction of the needle preferably using a stainless clip.

2. The twist lock split bush locking the plunger in the barrel prior to snapping off the
plunger.

20 3. Using the above principals, the plunger can be retracted without fluid splash
caused by auto retract syringes.

4. The screw in needle assembly allows for variance in needle gauge and/or a needle
exchange can be made after the syringe has been filled from a vial prior to
injection.

25 Brief Description of the Drawings

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

of a preferred embodiment, in which:

Figure 1 is a cross sectional view of an assembled syringe according to one aspect of

the invention in which the end of the plunger has a female fitting,



to be used again. It will be appreciated that the protrusion on the plunger
has an interference fit to the inside of the needle hub and this nmakes it
obvi ous wwNerroda/d4rsing t he syringe prior to injection at WRITAU2p@GI000491 he

pl unger "bottons" in the syringe barrel. However, after injection a nore
powerful stroke is required to overcone the initial resistance in order to
actually lock the needl e hub onto the plunger. The advantages of the
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assenbly of Figure 1, Figure 3 is a cross sectional view of a syringe

according to a second enbodi nent of the invention, where the plunger has a
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use in a syringe according to the second enbodi nent of Figure 3, Figure 5
shows t he Jandf the stainless steel clip used on the plunger of Figures
3 and 4, and

Figure 6 is a perspective view of a split bush for use with the syringe of either

10 embodiment.

Detailed Description of the Drawings

Referring generally to Figures 1 and 2 there is shown a syringe and needle
combination generally referenced 11, which comprises a syringe barrel 12, a plunger

13 and a needle 14. The needle 14 is provided with a needle hub 15 at its upper end.

15 The needle hub 15 is pushed into the needle gland 16 and is held in position by a
ridge 17 about the periphery of the hub 15 which mates with a corresponding recess
18 about the inner periphery of the gland 16 in an interference fit. A sealing fit is
thus achieved by this method.

A needle cap 19 protects the needle from damage and also acts a safety cap for the

20 medical staff using the syringe preventing needle stick injuries.

The needle gland 16 is held in the needle cap 19 by interference fit. There are
matching splines 20 on the outside of the needle gland 16 that match with
complementary recesses 21 on the inside of needle cap 19. After the needle gland 16

is assembled with the needle 14 inside, and the cap 19 fitted, the assembly 14,16,19 is



Figure 6 is a perspective view of a split bush for use with the syringe of
ei ther enbodi nent. Detailed Description of the Drawings Referring generally
to Fi gur ewoo@nd7€90t here is shown a syringe and needl e ®oFAU6G5000491
general ly referenced 11, which conprises a syringe barrel 12, a plunger 13
and a needle 14. The needle 14 is provided with a needle hub 15 at its
upper end. The needle hub 15 is pushed into the needle gland 16 and is held
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renoved maki ng the needle 14 ready for use. various si ze needl e assenglhes
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manner . barrel 12 allowing the ﬂuid to be extruded from the syringe 11 in the usual manner.

The plunger 13 has built into its end 24 a clip means 25 which in this embodiment is
a female clip arrangement to engage with a correspondingly designed male portion 26
on the needle hub 15 after the plunger 13 has expelled the fluid (not shown) from the
15 syringe 11. When the two mating parts 25,26 are pushed together, the plunger 13 is
pulled back causing the used needle hub 15 inclusive of the steel needle 14 to come
out of the needle gland 16. The needle 14 is now connected to the end of the plunger
13 and can be withdrawn into the body 12 of the syringe 11. The plunger 13 has a
snap point 27 by way of reduced diameter near the piston 23. When snapped off, the

20 syringe 11 is thus rendered inoperative.

A split threaded bush 28 is located about the body of the plunger 13 and pushed into
the end of the barrel 12 and is held in position by way of an interference fit from a
ridge 29 on the bush and a matching groove 30 in the barrel 12. Inside the split bush
28 is a multi-start thread. When the plunger 13 is fully retracted with the needle 14
25 attached, the two lugs 31 located on the plunger 13 come into contact with the
threaded split bush 28. When the threaded split bush 28 is thus engaged by the
plunger 13, the plunger 13 is thereby locked to the end of the barrel 12. The plunger



The plunger 13 has built into its end 24 a clip neans 25 which in this
enbodi nent is a fermale clip arrangenent to engage with a correspondi ngly
desi gned wal2eogquargioon 26 on the needl e hub 15 after thepPpwess/ de9has
expelled the fluid (not shown) fromthe syringe 11. When the two mating
parts 25,26 are pushed together, the plunger 13 is pulled back causing the
used needl e hub 15 inclusive of the steel needle 14 to conme out of the
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of the barrel 12 and is held in position by way of an interference fit from
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in detail in Figure 5) having a barg 34 which locks in the needl’e hub 15
when ful | y thegedegratfuston BDj dtieistainieks steel clip is made in the form of a “C” section

' that clamps around the male protrusion 32 approximately 5Smm long with the barb 34

15 being formed on one side to interact with the inner wall of the needle hub15 at the

completion of injection. Barb 34 may be square in shape as shown, or for example

triangular in shape ending in a point for greater biting capacity.

When the plunger 13 is pulled back, after the needle 14 is removed from the patient,
the stainless steel barb 34 on the plunger 13 locks into the needle hub 15 and retracts

20 the needle hub 15 and thus the needle 14 into the body 12 of the syringe 11 rendering
the needle 14 safely stored from human harm. The separation of needle 14 from the
plunger 13 cannot be achieved and when the plunger 13 is retracted and locked into
the threaded split bush 28 (as in the earlier figures 1 and 2) and the plunger 13 is
snapped off, the syringe 11 is then locked and is not able to be used again.

25 Figure 6 shows an alternative split bush 28 for use in either embodiment of Figures 1

ot 2 or Figures 3 to 5, where there is utilised a four start twist thread 37.



medi cal fluid. The stainless steel pressed clip 33 is nmade from sheet and
pushes over the nmale protrusion 32. The stainless steel clip is nade in the
form of awbQooesaecdibon that cl anps around the nal e protr BETHU28E5/000491
approximately 5mmlong with the barb 34 being fornmed on one side to
interact with the inner wall of the needle hubl5 at the conpletion of
injection. Barb 34 naybe square in shape as shown, or for exanple
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w Il be appreciated by those skilled in the art that many nodifications and
variations may be made to the enbodi ments descri bed herein wthout
departing fromthe spirit or scope of the invention. Throughout the
specification the word "conprise" and its derivatives are intended to have
an inclusive rather than exclusive neaning unless the context requires
otherwise.Clains 1. A safety syringe having a syringe barrel incorporating
a retractabl e exchange needl e has a plunger slideably |located therein, with
pi ston neans | ocated towards the end of the plunger renote fromthe end of
the barrel fromwhich the plunger extends, the syringe barrel further

havi ng neans to renovably attach a needl e assenbly at the end of the barrel
opposite that fromwhich the plunger extends, the needl e assenbly
conprising a needle, a needle hub integral with the needle, a



needl e gl and to accommodate the needl e and hub, and a needle cap to protect
the needle prior to use; wherein the plunger has engagenent neans | ocated
on its emdotoosemgage with the needle hub in order to retrcactubdseondedl e
fromthe gland and into the syringe barrel after the syringe has been used,
and wherein the plunger is provided with a threaded split bush,
characterised in that the inside of the threaded spilt bush has nulti start
thread whi qagpen the plunger is fully retracted with the needl e attached,
t he plunger has one or nore lugs that cone into contact with the threaded

it bush whigh th by l.ock he .pl d h h le i h
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syringe accor ghagnl @fthd ﬁlﬁhg@ﬂ RINBtd FRIm Th@bid &f MRS:Rtd] fR¥rh WhikR twgungeﬁ
needl e cap protects the heedl e fromdamage and al so acts as a safety cap

for the sedi caxtai®f theusringe batres furtheghapimeeins® reariiablysittak 4 fgadlé es.
4. A safety syringe according to any one of the preceding clains in which

t he needl e gl assetnblyrasithe end of thenlearttl @ppagitdthat fitos fdriente plungersexteéndsaf et y
syringe accordjng to claim4 in which there are tchi,ng splines on the
oﬁtsi 3e of théhﬁ%@aﬁs a@mﬂ&.‘/tqqmpw&ﬁnﬁp@lﬁ,%apq=<ﬂ§§1ueﬁn%g§alivn§ha@medﬂre@d| e
cap. 6. A safet rin accordi ng tq,an ne he precedi n | ai N |
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wherein foll ov%léﬁgfegélfé@?% ﬁ%_g’o%’h%ﬁéﬂ ;c]}éég‘%l]ﬁgég} ]%{anss%ﬁ é@%@ggﬁgﬁé afnb%af'f_nooq{_ ﬁéeg?lé
protectiqge ”eﬁt6|eﬁg§%é)w'it$1 the hkedle HubSnRE&H B REISIH YicbdleTFéAWRE gle&ﬁl' 4@l the
end of the barrel.” 8. A safety syringe according to claim7 wherein a
seal i ng poi nt in® thecyriage byrrokafie the sprhghhagbdempesed, hied whereih ke preadeeis
gl and and the inside of the threaded

provided with a threaded split bush, characterised in that the inside of the

threaded spilt bush has multi start thread which when the plunger is fully
retracted with the needle attached, the piunger has one or more lugs that come

15 into contact with the threaded split bush which thereby locks the plunger and
hence the needle in the barrel such that the plunger may be snapped off retaining

the needle safely within the syringe barrel.

2. A safety syringe according to claim 1 wherein the gland is fitted to the end of the
barrel by threaded means.

20 3. A safety syringe according to either claim 1 or claim 2 wherein 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.

4. A safety syringe according to any one of the preceding claims'in which the

needle gland is held in the needle cap by interference fit.

25 5. A safety syringe according to claim 4 in which there are matching splines on the

outside of the needle gland that match with splines on the inside of needle cap.



barrel. 10 9. A safety syringe according to either claim?7 or claimS8,
wherein after the needle assenbly is screwed into the barrel and the seal

i s reachewp 20dv4maedl e cap is renmoved from the assenbl ypomlaumgosidedmeed| e
ready for use. 10. A safety syringe according to claim9 wherein various

Si ze needle assenblies are able to be fitted to the barrel of the syringe.
15 11. A safety syringe according to any one of the preceding clains

wher ei n th%.b%rssfetﬁyﬁﬁgé RS o anPoRE SF Y YreRbdinb@Min iaSkhiehahd i s
graduated to read fluid Tevel. 12. A safety syringe according to any one of
the precedi ng mledloimub i3 pushed it eh@hsddie giadradeis dbldimnpotion by ahber and is
fitted to the plunger so as to seal by way of an interference fit between

t he pl unger andterfesemcarfite! , thereby allowing the fluid to 20 be extruded
fromthe syringe, via the needle, in the usual manner. 13. A safety syringe

according tp @Q%af_é‘ﬂﬁsﬁﬁné%c@f&ﬁg% Bhhifl GiviRrdif fM‘Flk'b\Qﬁlgt Meﬁb%@ﬁheﬁﬁé’éd@“ It
intoits end a clip to engage wth the needl e hub after the plunger has

expel | edst he fihthelnéediongldirl s thegeotestivé had¢dlekeep id fitted ihe metdlegspanbly iar e
pushed together, the plunger is then pulled back causing the used needle 25
hub i ncl usi ve sefew¢rbinsidecthe ead @iféhe barelre out of the needl e gl and and be
wi thdrawn into the body of the syringe.14. A safety syringe according to

any one of s.h%@awgmggecéq@bﬁn'gmomﬁﬁm {herdth WNGERnHPSINA i SRBrAPht
created by way of reduced dianmetéer near the piston, so that when the

pl unger is snappad affthatching tapeistgevean thentedbdglandpad dhé insidelst tha thchded
syringe according to any one of the preceding clains in which the split

t hreaded bush Hagrélocat ed around the body of the plunger and pushed into the
barrel end and is held in position by way of an interference fit. 16. A

saf ety syrigigeA asfedy Siritpd socotdihgid eithér MRk 17 driaisiPB] Whbtesh afteSthd needle
multi-start thread therein, so that when the plunger 1s fully retracted

wi t h t he needlassembbrikaedrevidiend thedenrehand dhesanl ismeachédighe nbadle caps | nt o

contact with the )
removed from the assembly making the needle ready for use.

10. A safety syringe according to claim 9 wherein various size needle assemblies are

able to be fitted to the barrel of the syringe.

15 11. A safety syringe according to any one of the preceding claims wherein the barrel

of the syringe is preferably of clear plastic and is graduated to read fluid level.

12. A safety syringe according to any one of the preceding claims in which the piston
is 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 barrel, thereby allowing the fluid to

20 be extruded from the syringe, via the needle, in the usual manner.

13. A safety syringe according to any one of the preceding claims in which the
plunger has built into its end a clip to engage with the needle hub after the
plunger has expelled the fluid from the syringe, so that when the two mating
parts are pushed together, the plunger is then pulled back causing the used needle

25 hub inclusive of the steel needle to come out of the needle gland and be

withdrawn into the body of the syringe.
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t hreaded split bush and the threaded split bush is thus engaged by the

pl unger and the plunger is thereby |locked to the end of the barrel. 17. A
saf ety sywonge/mesiording to claim 16 in which the plungecTtiauzsesappod of f to
render the syringe inoperative. 18. A safety syringe according to any one
of the preceding clainms in which the method of |ocking the needle hub to
the plunger is by neans of a female portion |ocated on the needle hub and a

mal e protr upi OR shRFALEENSNaddMRRB Y0 ahy RS dTEOBRIcedhg cl4inSAhakNichYhé Nge
i R et hiz

according to clai 8 1n which't e protrusion o pl unger

i ncor por at es glahgérhpessmipgRiintcdrefted dyiway of trlubeddighettonds thepisben,zeed! e
hub when fully engaged after injection of medical fluid. 20. A safety.
syringe accor dhagwhen theaphmger issnappashoffhthesyaingt ésrensierel inopénative. nade
from pressed sheet and is pushed over the male protrusion, the stainless

steel clip pei AgafRd8yiifed AR k@B O nd ont of 988 hieRBdindadlaithsARRShRh IO dpliihe
mal e protrusion and is provided With a barb fornmed on one side to interact
wi t h t he si nnerthrealded dush eloserd oimibtlrtbddyeo fothaplwiged andfpushgEiitd e

barrel end and is held in position by way of an interference fit.

16. A safety syringe according to claim 15 in which the split bush has a multi-start
thread therein, so that when the plunger is fully retracted with the needle
attached, the plunger has one or more lugs that come into contact with the

10 threaded split bush and the threaded split bush is thus engaged by the plunger and
the plunger is thereby locked to the end of the barrel. "

17. A safety syringe according to claim 16 in which the plunger is snapped off to

render the syringe inoperative.

18. A safety syringe according to any one of the preceding claims in which the
15 method of locking the needle hub to the plunger is by means of a female portion
located on the needle hub and a male protrusion located on the end of the

plunger.

19. A safety syringe according to claim 18 in which the male protrusion on the
plunger incorporates a stainless steel clip having a barb which locks in the needle

20 hub when fully engaged after injection of medical fluid.

20. A safety syringe according to claim 19 in which the stainless steel clip is made
from pressed sheet and is pushed over the male protrusion, the stainless steel clip
being made in the form of a “C” section that clamps around the male protrusion
and is provided with a barb formed on one side to interact with the inner wall of

25 the needle hub at the completion of injection.
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