SAFETY SYRINGE Technical Field This invention relates to a safety syringe
having a retractable needle for use in the medical or dental profession or in
personal drug administration so that the physician, 5 surgeon or other needle
operator might be protected from injury by the needle after its use.
Background The danger of injury and possible infection from the HIV or
hepatitis B virus to medical practi[%%ners ulgine% ne§dles in the normal course
of their business is well documenta’ & FUre Kons who are in the habit
of againigiaringigrugs to themselves run a severe risk of contacting either of
the specified viruses, or indeed contacting other viruses if a needle, once
usetthis iieLaEdn Rektddnste hiedhainge haereshae heaanaaliofepasdlsthe
aimed at reducing the number of so-called needle-stick injuries an%va ious
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related aspects of this invention are also disclosed in our co-pending

applitation no PCT/AU2004/001496, the whole of which is incorporated

her%'n E% refegence thereto. Object of the Invention 20 It is an object of the
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pre on to provide a syringe which employs a retractable surgical
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surgical needle, once used, in a substantially safe manner. At the very least
the PirpgaHtoer provigascdicaleianoimeberifor elcdsmmbmine thel ndasgiacsted.
a used syringe to protect against accidental injury arising from unwanted

tontREthEPERO RIS SIS heddlitor dHBIEGFAGEMES ebFishigs run a severe
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conventional size, no such limitation is intended thereby, and reference to a
syriRgle RRESASES e ishids s irbieAdRE /syringe combination or
needle alone including slimline syringes, where, bt\/ suitable adaptation, th

inv eﬂ?ﬁfﬁ ‘é&/%rﬁﬁnﬁ g)émaébiﬂl?é%i at reducing the number of so-called neegle-stick

injuries and various attempts have been made to provide a safe system for disposal of

15 such needles once used, but such prior proposals have had deficiencies.

Various related aspects of this invention are also disclosed in our co-pending application
no PCT/AU2004/001496, the whole of which is incorporated herein by reference

thereto.

Object of the Invention

20 Itis an object of the present invention to provide a syringe which employs a retractable
surgical 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 accommodating the needle of a used syringe
to protect against accidental injury arising from unwanted contact with the exposed

25 needle once the 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 encompass
any other needle/syringe combination or needle alone including slimline syringes,

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



Disclosure of the Invention According to the present invention there is
provided a safety syringe having any retractable needle facility incorporated
therein, wherein the needle is caused to retract into the body of the syringe
upon completion of injection once it has been used, the 5 syringe comprising
a body and plunger, and wherein locking means is provided in the body of
the Bysihgato @niyabe theqplunger once it is retracted after use, so that the
syringe is rendered incapable of being used further, the locking means being
providedr die acwispissknfeangreiimaludiing arowidedockabeissyrandndgdetig any
grooues hereinJoeaied; nihe barel phihe svinge;and g losated. on (6. ract
plunger for engagement in t e helix 10 grooves, so that after an injection the
plunger tie Wit rdwie ayrdnigekpehinopagitiom oy inyeigiingotivee plhagerco wadsde
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end of the syringe body when fully withdrawn, so that after the needle is
tetraceeticintts thatididy of ithecsipiiribe phmdaht 2itidime pethinstied iwirksthien by
lockingmeans, iBlpaGHIS AIKED QAR ERIRURR HARIFS R
again, thereby further assisting in rendering the syringe incapable of being
usedndgals. camatelivénpurk feRIG-means is provided by a twist lock feature
including corresponding threaded regions in the barrel of the syringe and on
the PrEfsgEYSd thistepbodiar in ameatis thiopidagiditdvnmddsdindhe fioeraed 2
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portions. Alternatively the locking means is provided by a twist lock feature
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locaigddnothadgiiakef the syringe and lugs located on the plunger for
engagement in the helix grooves, so that

Preferably a region of weakness is provided in the plunger, located on the shaft of the

1X grooves

plunger in the vicinity of where it extends from the upper end of the syringe body when

fully withdrawn, so that after the needle is retracted into the body of the syringe, and the
20 plunger engaged with the locking means, the plunger is broken off so that it cannot be

depressed again, thereby further assisting in rendering the syringe incapable of being

used again.

Alternatively the locking means is provided by a twist lock feature including
corresponding threaded regions in the barrel of the syringe and on the plunger, so that
25 after an injection the plunger is withdrawn and locked in position by twisting the

plunger to engage the corresponding threaded portions.

Alternatively the locking means is provided by a twist lock feature including
corresponding a twist lock bush having helix grooves therein located in the barrel of the

syringe and lugs located on the plunger for engagement in the helix grooves, so that



2 after an injection the plunger is withdrawn and locked in position by twisting
the plunger to engage the lugs in with the corresponding helix grooves.
Although much of the following description refers to a particular safety
syringe having a retractable needle with certain features, it will be
understood that the twist locking 5 mechanism may be utilised with any
syrinfjer havmeraoy torplwigetrastaibleanaculé deksityn Porisdodkingisnegnise
are provided in the body of the syringe to engage the plunger once it is
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one embodiment o about the inner upper periphery of the body at the ‘end in
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way, in combination with a break point provided in the plunger just above the
locKitfdlthread, the plunger can be locked after retraction and broken off as
well to make 15 it impossible to access or use the needle contained in the
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formy whiGhpQvidies @ SyHagsy havite airstadahtenesdia dacHipable of being
incorporated therein, so that in_a first storage gosition prior to use, the

neetiiedid eV Arfciv@alr withlH tnekinsdyrordre Wirigeraniiad 13 QReemaqiment
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zo as to function as a useful needle and syringe combination in known
fasHIgHcLmAt Hafe e sRaRdiasd aHeRE et esatett AR W AmPriBItY BbHY

of theusyENgLdRBaEBdd dhasdeen used, so as to return it to the first storage
position; the syringe comprising a body and plunger, wherein the plunger
hasimgane assoccatednatibnthvele ndrikwkrpoin tqantaideddndibiplithgeb pdy aiotieethe
syringe .to releasably engage a boss of the needle 25 located.in the.syringe
o e B R P LR R S G T RSP Ly to make
positionpaniblvhe reire therhrdyhefridel lsyingenad Smusabsdpoathe i iie end
thereof opposite to where the plunger extends from the body for releasably
retalifingntlest®n finds application for example in one broad form which provides a syringe

having a retractable needle facility incorporated therein, so that in a first storage
position prior to use, the needle is safely enclosed within the body of the syringe and in
a second in use position, the needle is caused to extend from the body of the syringe so

20 as to function as a useful needle and syringe combination in known fashion, and
wherein the needle is then caused to retract again into the body of the syringe, once it
has been used, so as to return it to the first storage position; the syringe comprising a
body and plunger, wherein the plunger has means associated with the end thereof
contained within the body of the syringe to releasably engage a boss of the needle

25 located in the syringe body so as to retain the needle within the syringe body in the first
storage position, and wherein the body of the syringe has means located at the end

thereof opposite to where the plunger extends from the body for releasably retaining the



needle boss in the second in use position so that the needle extends from the
syringe body, the plunger being used to bring the needle boss into

engagement with the end of the syringe body; the plunger then being able to

be disengaged from the needle boss so as to enable the plunger to be
withdrawn and thereby take in fluid into the syringe and 5 then to be used to
injectadmigorsto shpatientd nnknevposiashiem flan thevhenlle parecdnipletide efringe
injection, and.the needle havjng,been withdrawn from the patient. the
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syringe b s that the needle is.once again retracted into.the of the
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engagement an sengagement Is accom ed by twisting the plunger
relapivegheineed e Bosbrongler it veliatecnicritls the soeitledebswitindhel ddcheh so
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interference fit, or complementary ridge/recess faclility, so
engaseinéntiaisaggageirstitddrie conhoisheldtinsaripgshibeiiesdiprempining
embadiments whers 5@%1grabgﬁ%%p1ent is by way of a twisting action and a
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thread is utilised, the thread afrangement may be a conventional thread

arrapgemnen M MRYRSRosAEaNReh HRy IRek Sl Ihreato tmaYealiORedle boss is
single, double or three start thread, the 20 latter being especially preferred to
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of a protrusion such as a tab located about the periphery of a stem designed
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lock type thread, which is able to mate with a ridge about the periphery of the
neede BYsotadhfctReRFIRTRIASFRIATRRAS AT HTORHEREhRl ddiHsB Y s tion.
end of the plunger is provided with wire cjips or the like, preferably three,
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outwardid ektending ilengeschihass deainsertadinkd thersaspandingesiaitmay be a
Iocastoe galled luer-lock style thread. It may also a single, double or three start thread, the

20 latter being especially preferred to provide rapid engagement.

Thus, for example in one embodiment, an internal thread may be located in the needle

boss, which allows engagement therein of a protrusion such as a tab located about the

periphery of a stem designed to extend into the needle boss. Alternatively, the thread

may be located on a stem or protrusion extending from the base of the plunger, such as a
25 luer lock type thread, which is able to mate with a ridge about the periphery of the

needle boss to achieve engagement therewith.

In another embodiment, the end of the plunger is provided with wire clips or the like,
preferably three, which extend downwardly from the end of the plunger and which each

have outwardly extending flanges. These are inserted into corresponding slots located



4 in the needle boss so that upon twisting the plunger, the flanges are caused

to move into spaces under lips adjacent the slot so as to prevent removal of

the plunger from the needle boss except by twisting the plunger back.
Preferably, the thread or slot arrangement is also provided with a locking

means in the 5 form of some additional interference fit to facilitate positive
contnahever dhebosestiaHao spod tving endagdmneeat, ndfissrgag ement of there into
needle boss with the.end of the syringe. body. Alternatively, in an
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mearsddé hopsiskdppt bactiostintpehmpamgaoberigage the end of the plunger in

the needle 1o boss is provided by means of a first ridge located about the
peribreéerablya theethiendtpesiikcaromaeticat thelemproyides plithgdpcaxigiragon the
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inner wall of the needle boss allows the first ridge to mate with the recess so
thatdyrioe @ngreensat plithdeensasgrgedf Withngsdlpdesievidosy ol piaththwringe
bosgaRd hence the needle is held within the syringe body prior to use, 15

and sothat the boss and hence needle itself can be moved into position in
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With advantage, a second larger ridge is preferably located behind the first

ridgYSB Ol RESNRBI RS B MGHRS FeIERes e ARk g mERtURAF iRdhe needle
neesbeshopse thrkeby nfasilitatingirelative v @asy wihoiav Rhtie IUR@sh or the
from the needle boss after the zo needle boss is caused to engage in the end

of thi&slpfalre Bblly FEdQ) b7 Hepswndreiguedipaxisad iofienardisifige

hasdaageusathto 18jes BAteAbbith@Pibngan i broghéc R AAAIBWRMe first
engagement with the needle boss, but on this occasion with greater force so

as (550U JAGE R BT R TGRS deaNE: FRigRlvPsds eRgPepkrdhdligpeedle

firstyidgeo tRaBe BeessEHattivaly lecking thedplunge tHe senseots Pess to use,
This not only allows for 25 greater ease of withdrawing the needle boss from

its efdagemibHentsHRIYGriRw SPSRIGEDHE S TrBVRIRL fiutBhe end of the

seckyiiy @gaiastihaeyisk thakthennkeglendecapashdisengaged from the
plunger once it is withdrawn and the needle retracted into the syringe body.
With advantage, a second larger ridge is preferably located behind the first ridge so that

in use the first ridge allows releasable engagement with the needle boss, thereby
facilitating relatively easy withdrawal of the plunger from the needle boss after the

20 needle boss is caused to engage in the end of the syringe body ready for use, whereas,
after use (ie after the syringe has been used to inject a patient), the plunger is brought
once again into engagement with the needle boss, but on this occasion with greater force
so as to ensure engagement of the larger second ridge, rather than the smaller first ridge,
in the recess, effectively locking the plunger to the needle boss. This not only allows for

25 greater ease of withdrawing the needle boss from its engagement with the end of the
syringe, but also provides greater security against the risk that the needle becomes
disengaged from the plunger once it is withdrawn and the needle retracted into the

syringe body.



5 It will also be understood that the ridge and recess may be reversed on the
plunger and the needle boss to provide in effect mating in reverse geometry

to that described above. Preferably the means to releasably engage the

needle boss in the end of the syringe body is provided by a friction fit of
sufficient strength to retain the needle boss whilst the 5 needle and syringe is
usett inikmtamrbefamdi@m@deﬂmtabhﬂ’siggagémmmmdm es@heekiossthe thlereadand
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1o Alternatively, a ridge may be provided about the periphery of the needle
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therein. Again it will be understood that the relative positions of ridge and
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engagement is provided by a multi- 15 start thread and more preferably by a
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the syringe body where the needle boss comes into mating contact therewith
so &8¢t é%\rv the needle boss to be "locked" temporarily in position, thereby

providin ainst accidental 20 retr ctlonw iIst i til such
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oroUL R A ATALS EREHE TSRS B0 ot NGB ] AR oo tha
withladhedniagpothseal ray bedadsesbaianbenranedvhich 25 effectively

reseals once the needle is retracted. This has the advantage that any fluids
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An additional ridge may be provided in the inner periphery of the syringe body where
the needle boss comes into mating contact therewith so as to allow the needle boss to be
“locked” temporarily in position, thereby providing security against accidental

20 retraction whilst in use, until such time as the needle boss is once more engaged with the

end of the plunger for permanent retraction.

Preferably the end of the syringe body is sealed initially in order to retain sterility, the
seal being broken only as the needle is brought down into the in use position by the
action of the plunger. Again, with advantage, the seal may be a rubber membrane which
25 effectively reseals once the needle is retracted. This has the advantage that any fluids
withdrawn into the body of the syringe also remain therein for disposal without leaking.
Alternatively to puncturing the seal, it may be a removable seal in the form of say a cap
or other suitable fitting, which itself may be capable of being refitted to retain any fluid

contents.



contents. 6 Preferably, a circlip or other protecting sleeve is provided about

the exposed periphery of the plunger prior to use, ie in the region where the
plunger extends from the body of the syringe in the initial configuration, so as

to prevent the plunger being accidentally depressed, rendering the syringe
dangerous and breaking any sterile seal before 5 necessary. Although such a
circRpeterpbbtectimglipleeweheopidteanceikatyly iberotilidethboge lagaindsed periphery
prevent the plunger from bein ressed after it has withdrawn the negdle
o R B e LBy P RBTR oy or
pluribersyoogtea tr ingiadleafifgiutias qlusnger tinptleearicthitylohgdndreng extalmisally

from the upper.end.of § syringe, 1o bod WIEL n fully withdrawn, hat after
the LT e A o Eay e e B R o
thatewasmpt be depressed again. Thus the syringe will be rendered useless
and the needle safely contained in the body of the syringe without any
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preferably the shaft thereof is Teinforced to withstand the twisting forces

necBisarystpreistag dodia disepehyctienriortakrssdnnhtpl wigsiologaed on the
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that it acts as a piston in the body of the syringe, may be by any
tonbedyishsniBhngifeating & bR sdrtbe naedhedrdiied fitithdriven igsoghe body,
me@ﬁ@ﬂﬁﬁ%@tbﬁﬁ? YRGS QS OURES PRI H&%@ﬁ@% JpaatedRROHE E$ringe

periphery. The invention is thus of particular benefit in that the needle is not
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contact at all with the needle, the 25 engagement and disengagement thereof

in tid BSEMFBR syringe body being accomplished remotely by the use of the

plunger. Coupled with the advantages of resealing the syringe body with )
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reinforced to withstand the twisting forces necessary to engage and disengage the needle

boss in the end of the syringe body.

The means for sealing the lower periphery of the plunger, ie so that it acts as a piston in
the body of the syringe, may be by any conventional means including a close or
20 interference fit, as well as by means of rubber piston rings or other sealing membrane

located about its periphery.

The invention is thus of particular benefit in that the needle is not only safely retracted
after use, but is provided in a safe retracted condition prior to use, which can also
remain sterile until use. There is no physical contact at all with the needle, the

25 engagement and disengagement thereof in the end of the syringe body being
accomplished remotely by the use of the plunger. Coupled with the advantages of
resealing the syringe body with replaceable seal or self closing membrane, not only is
the risk of needle-stick injuries obviated, but so too are potentially dangerous fluids

usefully and safely contained in the body of the syringe.



the risk of needle-stick injuries obviated, but so too are potentially dangerous
fluids usefully and safely contained in the body of the syringe. 7 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. Brief
Desunipppamgaff thikcDiangagd © Tdnddrvéatignmpapdk ineffecturderstdodduont use as

the foljpw %%OP&%"@HH?&O%%FC%&“’I% gl Afelerrea smbodim %&ﬁs RIS can be
Figures Ia, b are & cross sec ional Views of an embodiment of the mvention
utilismged tthreemstage thresc fd fieng dgeyemgdiaideen the plunger and needle
boss, as well as a locking bush to retain the plunger after use; lo Figures 2a,

ich Pesespitatiohtie ipgs further embodiment of the invention
utilising three clips and slots for engagement between the plunger and needle
BosdhadnVgaii s BRiPRy B ESSFRediA o (RrURY e At s B N Bhgrdescrdpsion of
crospcsactionalbigmafia fHhgagmbodiment employing a push/pull action;
15 Figure 4 is a cross-sectional view of an embodiment of the invention
shoringdheanepdle aangagrdtionthe ivwise posiibodiane tfigthesm benthld, nlising a
5d and 5e are cross-sectional views of the components of %nother
emBY§miEt Qﬁﬁ?@?% AR R R R S ROWR ShaBfBire s Righis afdlgs 2
detadedgr osshsectienaliviemuager titist deek bush for use in various 20
embodiments of the invention; Figure 7 is a detailed cross sectional view of a
plurigeurforlas@hwith dheotwistclbakabuishy saff ki Gurbed e Fibien8ris afrdssinvention
sectional exploded view, 0 ringe according to one aspect of the
v L B S R SR S Ul s s
addedll 25 gHeckiog Bush to retain the plunger after use;
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Figure 3 is a cross-sectional view of a further embodiment employing a push/pull
action;

15 Figure 4 is a cross-sectional view of an embodiment of the invention showing the needle
engaged in the in-use position; and
Figures Sa, 5b, 5c, 5d and 5e are cross-sectional views of the components of another

embodiment similar in arrangement to that shown in Figure 4;

Figure 6 is a detailed cross sectional view of a twist lock bush for use in various

20 embodiments of the invention;

Figure 7 is a detailed cross sectional view of a plunger for use with the twist lock bush

of Figure 6;

Figure 8 is cross sectional exploded view of a syringe according to one aspect of the
invention, but without the detail of any twist lock feature which may also be added

25 thereto.



Detailed Description of the Drawings Referring to the Figures generally, there
are shown various syringes generally referenced 11 throughout the Figures,
which comprises a syringe body 12, a plunger 13 and a needle 14. The
needle 14 is provided with a boss 15 at its upper end. 5 Still referring to the
Figures in general, but to Figure 8 in particular, the syringe body 12 is
ess&rtialhd ddentaiptoa chiedhtionagsyringe body except in so far as the
needle 14 is neither permanently connected to the syringe body 12 (as for
exaRikerinstinilia&igydngeryrailys iBarcaatachapie aripies syringes orkraly from
the Quiside.anNaRRL RAR HRGACRMR SinJRCALIMIAINIBS HE Piunger 13
body of the syringe, as discussed in our co lo pending PCT application
refetatheageibolé. Fhrhestiold, ithererdebyidhal®st that sprimpertsody 12 is

closed by means of a membrane 17, which may be punctured when the

rfeeti! 1ofsEr e i9dhad B o B SRRIAEr 8 tdAdTBIEC R dRAEeu s e nykingsdody 12

the Q%&&M@%ﬁﬁﬁw@&u@&%&%&m@@@m&mgfim@m@ FesiRN14 is
16. The needle 14 is also provided with protrusions or locking web members

18 AsHheisemapsnily cpraegegiing ey iarads sl aiantsampip iy Blinse
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forced down into the tapered end region 16. A locking groove 19 is located
abolietheriindt pselﬁﬁﬁtéwwlﬁ%wél%%% bedymigepi85e prolingueramith qur co-
lockipgdiab BOTogaieehOoha el adhe st ahibr 20Pbingesids 168 the

locking tab 20 mates with the locking groove 19, when the stem 21 of the

plurt§BRaBhedb datisc IARIEPH SRS Db S EB i der ¥3IRD 488 PraviBRitGitayhen

a pigtondegion 22 abaudt issnlowed pefipheryhiah grals agpnstidreinsieentf boss
the %ringe hody 12, when inserted therein. Although shown here as a fluted
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section. Su hﬁp.ar angement, would be erhags more suitt()ad to na'irz?"\()
. . enete c 1S alSO I‘({Vl ed Wit rotr f]ﬁ)ns I‘lOCEﬁ[II wle me gI‘S about bOSS
slimliné style” syringe. n this'embodiment however, plunger Is

reinférc®teviitk tiagabahdoaeind §idgest2@ toippividd grebdes tfidithesendsedgion 16

prevent the plunger 13 itself frgm twisting as.it is turned.to e e and .

Cisea e MR T p R g T A Ten P o BERRE R e region
16.

A locking groove 19 is located about the inner periphery of needle boss 15.

Plunger 13 is provided with a locking tab 20 located on a stem 21 at the base of the
20 plunger 13. The locking tab 20 mates with the locking groove 19, when the stem 21 of

the plunger 13 is located in the needle boss 15.

Plunger 13 is also provided with a piston region 22 about its lower periphery which
seals against the inside if the syringe body 12, when inserted therein. Although shown
here as a fluted arrangement, the plunger 13 may for example be of cylindrical cross
25 section. Such an arrangement would be perhaps more suited to a narrow slimline style
syringe. In this embodiment however, the plunger 13 is reinforced with diagonal
bracing ridges 23 to provide greater rigidity so as to prevent the plunger 13 itself from

twisting as it is turned to engage and disengage the needle boss 15 as described below.



A break groove or weaker region 24 is provided at a suitable location on the
plunger 13, so that it may be broken off after it has retracted the needle 14

into the body of the syringe 12, after use as described below. Turning
specifically to Figures la and Ib, there is shown the components which make

5 up a syringe and needle combination which comprises a syringe body 12, a
plungbrebB ganave mreediket 4cditve Hesdin liddd providedwiticaiboss i atutger 13,

uppSy t%Qf**tH‘%ﬁ ﬁ%h[?r%lé‘&%‘%feﬁe‘}%'{’}@sorr‘e&%c § Al %&B%ﬂ%?%&% Fr %Oc% gf the
referenced wi e same reference numerals. The needie 14'is focate
initiajiyingsitis thebodynofithaibydibg w2 and is screwed to the 1o plunger 13
by means of the three start (male) thread 33, which mates with an internal

(fenfarenarasdidis 8y iorf Sutipsthe andddietinsg ss 3Ho Whahh roap pieswiseshighagpake
be apy, %ﬁéé%@ﬁé@gﬁ@&lﬁlg{nﬁwﬂ'&?ﬂéht%ﬁﬁ?isgs‘%(i%z%é%?tpﬂlq Hiatder 13

some cifcumstances it may be preferred to have the male and female

threditisalseedicd 4o Tt neisdlenkiastarewidad vttt assetlabigsappst ondilsTseother
femalg threadhinlocrtad an he sincheha afdheralungg wia: hbeAddiiRalce

feature of this embodiment is provided by a three start lock thread 35 located
in tHEREGIBR between the piston portion 22 and the break of point 24. A
corresponding internal lock thread 36 is located in the upper region of the

bodyENeedlnis dtheradiAdrtiplyinsdn firadvapt dberiaats maRd pe stfieed o the

20 Phusén Usey theaplvaae idds aushefdidpwriaitallyinargaridovangagmibiaal
needle 14 (which at this time is engaged with the plunger as mentioned
aboV/EYiHfd ek %@W%ﬂﬁ@@&?ﬁéﬁ PessThe a%ﬁ&gﬁﬂf%h%wr% FetYaleSdY

SO asHer diigub Lk iNe Selubie iQperhiRIRCteOWNDES haNsR: 30 e ihadind 2 of
the syringe. After the injection is given, the needle is removed from the

patH AR LRSS 8T G s s i 25 D hiaRt e o

the fheefie: 14rel thaln o aydagenetka ate dv ol o fehpas tinddet g ciate @bt @e end
plunger 13 and needle 14 into the body 14, the end of the needle 14 may be
FiacBdsPU P! Surface and be caused to bend thereby making it

inoperative. The plunger.13 is then drawn fully b and&the locking, threa

a5, BeCauh g S o R R B TS TR R R

plurigentés thehesngippdewféat thregiktpoiptirddn 22 and the break of point 24. A
corresponding internal lock thread 36 is located in the upper region of the body 12.

Again other single multi-start thread arrangements may be utilised.

20 Thus in use, the plunger 13 is pushed down initially in order to engage the needle 14
(which at this time is engaged with the plunger as mentioned above) into the end region
of the barrel 16. The plunger 13 is then retracted so as to draw up the solution to be
injected (not shown) into the body 12 of the syringe. After the injection is given, the
needle is removed from the patient and the plunger 13 is once again screwed into

25 engagement with the needle 14 so that it may be retracted. Following partial retraction
of the plunger 13 and needle 14 into the body 14, the end of the needle 14 may be
placed on a hard surface and be caused to bend thereby making it inoperative. The
plunger 13 is then drawn fully back and the locking threads 35, 36 are engaged so as to

retain the plunger 13 in that position. The plunger is then snapped off at break point 24.

10



10 With the plunger 13 disabled and the needle 14 bent and retracted inside

the body 12 of the syringe it is rendered totally useless and may then be
disposed of safely. Figures 2a and 2b show a further alternate embodiment
where like components to those illustrated in the other Figures are again
referenced with the same reference numerals. 5 The locking threads 35, 36
shoWiitintib @lengsodimisibtidrigd tha, nsbdérd Abenn qoeseniciad tinigde the body 12 of

embodiment. In.this case, the gssential differences again lie in the regions of
l?ﬁe Seycﬁél e1t1s fgﬂ%el‘ %Eoga _?’ tﬁsgie S an Hié%l (fgen%% .(élgﬁ)(l)st??eo?fscilﬁn

the ne oss 15 and end of the plunger pecifi ' tabs

andeiiads of, i SAKIEL AR IREAIR AR EERACHAMEA W@c%'%ﬂﬁoﬁ&@“to those

this case three) which depend from the end of the plunger 13 as shown.

Theiéblma@\i\mﬂl%m@e@iaﬂraﬁgé_cﬁg@m&wmedtwbmhéaﬁ@e@@@@@esm@aéals-
shoywi., LRSS CRIVEBUBCAIEWHR ﬁh@QMd{ﬁ%?%FﬁQ%%%ﬁgr@@aWﬂﬁ%sem in

the clips 37 are inserted into the slots 38 and the plunger 13 is twisted the
end%}tsfe@ﬁé_qﬂm@@? Hréhpﬁr_é%@ﬂaﬁﬁﬁ@mwééﬁﬁg@ﬂf@&f@@é}élb@sﬁlayeg&i@wéfhe
the o e 1gs69s S emAIGalpiiese BreshawidiAaaib it Bciad threads of

regions of Fig 6b. Otherwise the basic operation of the embodiment in
FigubesBHeBpM8odBNSHtilRfe ts Rise & PFigires Gissh. (Tuthingass thigareviich

ther&@ﬁ@%&m%mﬂﬁqﬂe‘g\j e IVEIHAD aenerallyrRiarentsdsldranged
comprising a syrlngle body 12, plunger 13, needle 14 and cap 45. Plunger Jg.3

18 prOvitidBein & Petesstieghers 2 assheudribElr alfsveampsiaiiats i deghedlow

embodimeniswSiniathasiaanoeink24 itdosatadaapaialliaboretiamisianger
region 22 20 on the plunger 13. The plunger 13 is further provided with a

sterh2t Mabdist Whiklare tscaie’d MePEHaMsEiipRdear Hitgdunesig Boss by
secopflasgalcrarirhesshidgertdadnst dlesking dhread Ba-(RetspRCHicaly

illustrated) is also located above the piston region 22, similar to that .
destsHe f famhfibn Whee smBsdiric B R . i epRBEthE Sigge orp 0 is

hasanigses ol depiesrionA3mbout the inner wall thereof in 25 the end
region 16 of the syringe body 12. Needle 14 has a boss region 15 as

destiibadg abbuaitd 3eintien deheaian embedimants. thocalestiaheehanasdle
boss 15 is a Jocking ring or ridge 44 which mates with the aforementione
eI SNESURE RS D 1o B R PR G APy o Plunger

the syring@iaey d.2h AlsRuacaigidadDug aecribed above in relation to earlier
embodiments. Similarly a break point 24 is located generally above the piston region 22

20 on the plunger 13. The plunger 13 is further provided with a stem 21, about which are
located a first small peripheral ridge 41 and a second larger peripheral ridge 42. A twist
locking thread 35 (not specifically illustrated) is also located above the piston region 22,

similar to that described in relation to the embodiments of Fig 6.

The body of the syringe 12 has a recess or depression 43 about the inner wall thereof in
25 the end region 16 of the syringe body 12. Needle 14 has a boss region 15 as described
above in relation to earlier embodiments. Located about needle boss 15 is a locking
ring or ridge 44 which mates with the aforementioned recess 43 when the boss 15 is
brought into engagement with the end 16 of the syringe body 12. Also located about the

inner wall of needle boss 15 is an inner groove 46, which receives either of the larger or

11



inner wall of needle boss 15 is an inner groove 46, which receives either of

the larger or 11 smaller ridges 41, 42 located on the stem 21 of the plunger

13, when it is brought into engagement with the needle boss 15 as described
below. Prior to use, the needle boss 15 is held temporarily to the plunger 13

by engagement of the small ridge 41 in the inner groove 46 of needle boss

15. \MhBer thégpiuhigdR 18cied pushestaoWh pthiberpdeaterios svhSnangagesghitinto

the end 16 of syri body, 12, by.means of the engagement of the locking
g T e e SR AT RSy

e recess en plunger 13'1s pulled back, the small ridge

41 nifhessiemnrd RLRIVRGE! 3 diRen JFRPNRBNG G PRYG é%&_’%e%@nt of

needle boss 15, leaving the needle 14 locked in the "out" or in use position.

Thetlayrngl ridemal ithd baaisaidarcHe eonastiibpsmehndheng imdrngss, 13 is
Vgh‘i{hm@dQJH@g?{h%%éécﬁé‘ﬁB&dl‘:’J%Wé'h@@sf dhith ?hl%éﬂﬁ B9 SNGRBE PN means

the inner groove 46 of the needie boss 15, providing a more pérmanent lock.

Whehthiseensigegeant sfigenlegkipawinbitkidpaiisceneie cWieeh despl gnesfrids's
out ﬂl%&%ﬁmﬁé‘gfﬁ’ﬁhri%‘% end 1§ otihe §y'3F§RIQgM i%lisj@ng%%llémcﬂﬂ%é%ner

disengages from recess the needle boss 15 and hence needle 14 being

held®ssuigréfyobthe tredl gl 23ehiaibtiectdio gkge mdhe opthedalgape
ridgg.4zi incatqd %ﬂg@ plemZthef theuRlingatd 3 MithdoRehagieove 46 of the

needle boss 15. The plunger 13 is then drawn fully back and by means of the
twishleghuthreag Bhiogikadeasde pakkeriahementn, bteransetadhe engages with
embodiment of Figure 6, so that the needle 14 remains securely in the

syrityeBEaF DS At Aisbe Phed gt 3s RISHGRBIRABE TSR sty Yhen the
as geseshed iR MRlativpve thekeatiar, emhecinents Sivial-eapodisnemntsient with

that described in principle in Figure 3 are detailed in Figures 4 and 5, where

simifr $Bshl 08 UresYErAE REAY bnde aghiRe g rlsearlgTutiarEsess 43. the

numetals vhere raleenteMetarsing beifgiid dbdiners éaehBvwpaizasespiedrtue
syringe 11 of standard dimensions, whilst a similar but slimline version is

EnotirfAEeamanhR U RS SIEREA PRI aT e RS AT Op SRR ¢ RidvaitR inner

are gheosbape ofhtheelangeoseanpheral ridge 41 which in these cases is
tapered, which allows for a ratchet like locking when engaged in the
corrEspphuliggly Shapeddraver fiibpbeckGraf eectmbotthd bwist lock thread 35 locked

as described above in reference to the embodiment of Figure 6, so that the needle 14
remains securely in the syringe body 12 after use. The plunger is then broken off break

20 point 24 as described in relation to the earlier embodiments

Similar embodiments to that described in principle in Figure 3 are detailed in Figures 4
and 5, where similar features are referenced once again using the same reference
numerals where relevant. Referring to Figure 4, there is shown an assembled syringe 11
of standard dimensions, whilst a similar but slimline version is shown as separate

25 components in Figure 5. The main points of relevance are the shape of the larger
peripheral ridge 41 which in these cases is tapered, which allows for a ratchet like

locking when engaged in the correspondingly shaped inner groove 46 of needle boss 15.

Also shown in detail is a sleeve 47 which is located about the plunger 13 to provide the

piston region 22 described above. Otherwise, the operation of the embodiments of

12



Also shown in detail is a sleeve 47 which is located about the plunger 13 to
provide the piston region 22 described above. Otherwise, the operation of

the embodiments of 12 Figures 4 and 5 is essentially the same as that
described in relation to the embodiment depicted in Figure 3. Figures 6 and

7 specifically show in detail a twist lock bush 361 and corresponding plunger
13 fbiguss tharéWwithasdeioimiyapdsmsed thaadysofitied aiforkbnentiothecbbodiment
em%%di(r:rgee IS, su\r/vejl as in any safety style retractable syringe 11 where it is
desiréd 10 render t?‘le'syringe 11 completely unusable after use by locking

the plunger13 pad, breaking i alfiatRrerk RARYEA BRNGE 16RYDG tfling

needle 14 encased in the barrel 12 of the syringe 11 and otherwise

inaddeseilé3 Agaire featared cdrmn oI previbiis enbiodimnéengrasioned
refelaReamhin hesame iﬁtc)’aﬁ‘?yf%%%?%ﬁg %W@é&b?ék%ﬁ%'aqlq%%{% er%]\ﬁgﬁféd to

with a lugs 351 which may be of any suitable cross séctional shape. Three

partietdar Sectivineald spowstiydetasphlesdteagsaby kg gébpebinashy | foudd
enti@uce; Ny é@%?ﬂé%k?&ﬁﬁ%%ﬂm%ﬁkéﬁgﬁm% HUAR: (U BISH B8RO rel

be split to wrap around the plunger 13. Alternatively it may be solid 15 and
screwed Bosy e iuntst otBepise taFreRtg e piston 22 thereto. The bush

361 has two helix internal grooves 41 to feed the lugs 351 as therE)Iunger 13
is SR GG RE L Sh PIB T OWREIP EHETIEYS 351 B EHrBgRNhE BiFsh

P L thaxdisaeyerdRe permanent lock 42 and the plunger 13 is thereby
locked within the barrel 12. With the plunger 13 locked, the piston 22 is
dispraegduaganing ipawithiedthebaiels135. Asitten2 pistioanzisabiducesh Kectional

depth it expands in digmeter, The twist lock bush 361 js_held in the barrel.b
o0 TSP CRGE R TSNS SUEHD g ARt ATy o
the ennibelimaris wigctissedeathosel ibenpiungeridpdepsessed which causes
the needle to break the membrane of 17 or to pass through the end of the

syrifie otiy3thenchp $lih@vingrbeenndthopbugridBto L duitgboit Tivg be solid
QSeefglllﬁ DORR P i5ef “eseﬁﬁvgﬁ'ro ﬁi%‘% '8%&%%%@[‘0% %%%@ Singe.Qody 36, has
2 by twisting the plunger which also disengages the plunger from the needle

bossvbHhelix internal grooves 41 to feed the lugs 35! as the plunger 13 is twisted through
the bush 36'. When the lugs 35' come through the bush 36' they rise over the
permanent lock 42 and the plunger 13 is thereby locked within the barrel 12. With the
plunger 13 locked, the piston 22 is displaced jamming it within the barrel 12. As the

20 piston 22 is reduced in depth it expands in diameter. The twist lock bush 36' is held in

the barrel by groove 43 as shown.

Once it is desired to use the syringe according to any of the embodiments discussed
above, the plunger 13 depressed which causes the needle to break the membrane of 17
or to pass through the end of the syringe body, the cap 31 having been removed prior to
25 doing so. The needle boss 15 is caused to locate and lock in the end of the syringe body
12 by twisting the plunger which also disengages the plunger from the needle boss 15.

The needle 14 is thus locked in the outer or use position.

The plunger 13 of the syringe 11 is then used to draw up fluid for injection 32 from a

reservoir etc not shown in the usual manner.
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The needle 14 is thus locked in the outer or use position. The plunger 13 of

the syringe 11 is then used to draw up fluid for injection 32 from a reservoir

etc not shown in the usual manner. 13 Once full, the syringe 11 is then used

in the convention, where the syringe body 12 is emptied of injectable fluid 32

to inject a patient. After use the needle 14 of the syringe 11 is withdrawn
fronDthve fdlieint.syhigadtion tbace sadamdrings theend béthdphyngee b3yt is
contact with the needle.bo 15, with which it,may be caused t once
bR e TR G et TR
disengagethitrabefplondgema8estthen be retracted bringing back with it the
needle 14 safely into the body of the syringe 12. The plunger 13 is then
twistdsipctivg Quist dseio feangrehie doelofithsadunalsr dAdni® Iseoketh wilaththeeedle boss
WeaKe Ik '&Hi@ﬁ‘it@ﬁ%&%@%[@&&&&%@@%ﬁw B9 HSRIGRS 1R Wunger 13 in the
consequently harmless. It will be appreciated by those skilled in"the art that
marPRAYHITHEGI8 Ehdaiarkiibserlmadisagageibito the embodiments

described herein without departing from the spirit or scope of the invention.

Throt§ RotRate! Spe EifBRTIR AR IS BATTE Hht 1S desflgvesighy into the
intepeBAJOms 3R 2D, iNtlpivagatherdhimn exelusive MeaNiIdouRIRSEHR0 lock it

context requires otherwise. The invention disclosed herein has utility in that

provffuEehnards Papk GRS 1BF ¥ elieEonrnde Refsgranristingisiemrieialy

faciliteraicheapnbegiendenagtseless after an injection by locking the
plunger and breaking it off 14 Claims 1. A safety syringe having any

retractable needle facility incorporated therein, wherein the needle is caused.
to rétritt RiaRPEBYaY bf thessyhitlsd U8R HaMBISHER Bt oMtk ittaons

beemasps nihie Sy oS HIMPLISIRAIGOAshI RBE R WABR AP LIRSk dRcking: or
means is provided in the body of the syringe to engage the plunger once itis

retr 36988 HBF I8EE8Mhat the syringe is rendered incapable of being used

Throughout the specification the word “comprise” and its derivatives are intended to

15 have an inclusive rather than exclusive meaning unless the context requires otherwise.

The invention disclosed herein has utility in that provides an alternate means for a safety
syringe having a retractable needle facility which can be rendered useless after an

injection by locking the plunger and breaking it off

14



further, the locking means being provided by a twist lock feature including a

twist lock bush having helix grooves therein located in the barrel of the

syringe and lugs located on the plunger for engagement in the helix grooves,

so that after an injection 10 the plunger is withdrawn and locked in position by
twisting the plunger to cause the lugs to move through the corresponding
heliCiasves and pass completely though the bush. 2. A safety syringe
according to claim 1, wherein a region of weakness is provided in the
plurigerAlcettyd pintirehshaifg ofyhetpictablemeethe faisinityrabypoeredttbatends

15 from the upper en% of.the syringe body. when fully withdrawn, so that after. .
e nec T Tl S ke Bt e e B S e O i eon
with theoflagkingmezn s blae iplemgerdistierokengoff sothsing chndptibé plunger, and
depressed again, . thereby further assisting in rendering the syringe incapable

of being N8 H T D R e b AP A TEaP Lo geer
whereirpacper mactent¢dcite? Ofacititthin tees jonmgeois aeratege dmotipeblprathesignised
prevents the lugs fram returning through. the groaqves of the bush.and hence .
proventu e O R N P BB A
the syrilg. blisiA lsafiety lsynngeaes dhdimg loctsd oméhobtiree o€ dedipg ngdaind lugs
having . lefractable nee Ieffacili inl%or or Bedn rller in, so that.in a irlsiél o
crorage T P R A I B0 78, S A necton
Imody ofttisepByndeg e avithimaay seodriocked se pyositorbytheistoerieciploagedd touse the

extend {190 116 R4, of I INAS SR AR 1 HEIONAS AL

u
syringe combination in known fashion, an reéin the ne cﬂ%egi‘!sd%ﬁ@%&?%ugh

causedths tetshct again into the body of the syringe, once it has been used,
so as to return it to the first storage position; the syringe comprisinga 15
body- arftl el ingscresprdepiuslgen hayhpeans wesotiftagakitessHe magided in

thereof tﬁ@cﬁg@xiggﬂ' wihin Biehoda RTHNG SYIGe 1 1leaRaRly 6PaAGS & PASRIS

of the nee ocated in the syringe body so as to retain the needle within the

syringefboayhe tRecripad siohege pegsthadyaneci ABheivithd boese thaeadyritise
has megogjecafed Al %%%8%&%9%&,%&’%@&%@&'%}9%& with the

extends from the body for releasa
locking means, the plunger is broken off so that it cannot be depressed again,

thereby further assisting in rendering the syringe incapable of being used again.

3. A safety syringe according to either claim 1 or claim 2 wherein a permanent lock
20 facility in the form of a ramp or other protrusion prevents the lugs from returning
through the grooves of the bush and hence preventing the plunger from passing

back through the bush into the barrel of the syringe.

4. A safety syringe according to any one of the preceding claims having a retractable
needle facility incorporated therein, so that in a first storage position prior to use,

25 the needle is safely enclosed within the body of the syringe and in a second in use
position, the needle is caused to extend from the body of the syringe so as to
function as a useful needle and syringe combination in known fashion, and wherein
the needle is then caused to retract again into the body of the syringe, once it has

been used, so as to return it to the first storage position; the syringe comprising a

15



retaining the needle boss in the second in use position so that the needle
extends from the syringe body, the plunger being used to bring the needle
boss into engagement with the end of the syringe body; the plunger then

being able to be disengaged from the needle boss so as to enable the

plunger to be withdrawn and 10 thereby take in fluid into the syringe and then
to be udedyondjebirgame hetoia tizapleng e kaovwenbasivsoniagnidwitheheugndrihereof

completion of injection the needle .having been withdrawn from t
paent e R e SR L et
boss arndaaitddnahmssoras tdrusedie mesdibdiosdovbehineleasethffohodyen the
end of the syringe body so that the needle is oneg again retracted 15 into t

pody of 18 B PO A e B8R O N e
5. A safety gyriengepieitdingviec dnplunghe eainniielmedahs badotiatettavithly

the end,of ;{Rg.RlNGCHIQ &Ps%g%&@%#%EQngé)ﬁ%JﬁiQﬁ%%i ?1%9 Ii?etngefi% Rlids

thread, slot or “similar arrangement where t gagement an
disengdgementsigacedogiishe ¢ lby R0 bwixtingpdie pitrgée reledivddseineedle

boss. 6e§%§§é§¥¥n§¥ﬁﬁj&%@&%5‘?iﬁg E?r%%%édy’-"ﬁl%?ﬂ}n & &APS ASsReiAled

with the of the plunger to engage the needle bdss IS provided in the form
of a cordisangoaed filoredbcavedigdnrent s dlerablodkespiaghr éabe Wikdasenand

gy ”getﬁ&%%é?iﬂge% ﬁt’i‘f&*‘irﬁo"éﬁ%%é%ﬂé@%& SRS G BRI D, gl Of

25 the plunger to engage the needle boss is provided in the form of a single,
double petitntde keap nHrshipng and safenupprisgapletordnidgniectiemmsd the needle

wherein,ihe, meansasragiatat mthdpa e ol KimBlR96hL0 fg@%@%& fit into

needle boss is provided by wire clips or the like located on the end of the

plungerchghgementayith dasvingdleddy fe i thetlehavat shapio aaese easgdighens to be
each hayg QUINAHIYHERNEINESBRESES byNCh %ﬁ%@?&%&@&@imﬁfé%%%ﬂ%tracted

corresponding slots located in the’needle boss so that upon twisting
plungerintedtiabribisoA thecaiigieg ihernsod respaiseiirded lipshadjet ehthne
slot so ag, {g.prevent removal of the plunger from the needle boss except by
twisting the

5. A safety syringe according to claim 4, wherein the means associated with the end of
the plunger to engage the needle boss is provided in the form of a thread, slot or
similar arrangement where the engagement and disengagement is accomplished by

20 twisting the plunger relative the needle boss.

6. A safety syringe according to claim 5, wherein the means associated with the end of
the plunger to engage the needle boss is provided in the form of a conventional

thread arrangement or a luer-lock style thread.

7. A safety syringe according to claim 5, wherein the means associated with the end of
25 the plunger to engage the needle boss is provided in the form of a single, double or

three start thread.

8. A safety syringe according to claim 5, wherein the means associated with the end of
the plunger to engage the needle boss is provided by wire clips or the like located

on the end of the plunger, which extend downwardly from the end of the plunger

16



5 plunger back. 9. A safety syringe according to any one of claims 5 to 8
wherein the thread or slot arrangement is also provided with a locking means
in the form of some additional interference fit to facilitate positive control over
the needle boss during engagement and disengagement of the needle boss
with the end of the syringe body. 10 10. A safety syringe according to claim 4,
whereimbidermehrschdsoci ated aitly thxécedia Ofl g plwhgdr e eblgagddhaserted
needle boss is provided in the form, of an interference fit, or complementary
Tagelrel e B e B S b LRSI
with thepheedietbofkigacuonpissti¢a byva pushiputsactien lipd adysafetihe slot so as

syringetaccordirtlg to cI%i 0] vyherei t@gtﬁn%a ent/diseng ment i hdo
ARt G AR T o AN
end of pthenptubgek.in the needle boss is provided by means of a first ridge

located about the periphery of a stem or the like located at the end of the

pluyerAdesignedingeseepdingteo thiey @@e@lfecm@,iat@cﬁwﬁ@reiathe thread or slot
complemEany JRCRSTIPFAICAAPOHE DRI Walh:ahhe ARl 808 AlMhal

the first ridge to mate with the recess so that prior to use, 20 the plunger is
engagetigittrenecridd BpbEse posivae wratiosevantheaprdahespdatirgignghgement

within the Sy1ipge BaAvPHPROMEE AL SRithatdRE LOshatslinenssdieedle

itself can be moved into position in the end of the syringe body ready for use

YMheH).tb&%@ﬂ&@%@ﬁﬁg@'ﬂl@&&ﬁﬂgm%& A %@F&%ﬁ%{m@aﬁ%ﬁ&’é[‘ﬂe@v@'@ﬁ Me end of
11, wherein a second larger ridge is located 25 behind the first ridge so that

in use tH PERERIJE eBrss Traassdlsibashiarfervide Withe fieehebideidgrence fit,
therebyJaciiplingerriali YRlY.ARSY VIR OhthgeRINpaRMERN BE RESHS: of

boss after the needle boss is caused to engage in the end of the syringe
body refgypiongssavifirbrarsdirisyseagecsiiichsd Qyaiyehviay ncdAtused to
inject a patient), the plunger is brought once again into engagement with the
neelile Ho¥{CY BRI BRRASDH Wit groatEnBIc e s HL f risegagement is
engagemesthplishellBiaataseconpridgsiratacn than dhensmalley dirsigidae e of
the recess, effectivel)(1 locking the plunger to the needle bgss. .
the plunger 1n the needl€ boss is provided by means of a first ridge located about the
periphery of a stem or the like located at the end of the plunger, designed to extend
into the needle boss, and where a complementary recess located about the inner wall
of the needle boss allows the first ridge to mate with the recess so that prior to use,
20 the plunger is engaged with the needle boss, so that the boss and hence the needle is
held within the syringe body prior to use, and so that the boss and hence needle

itself can be moved into position in the end of the syringe body ready for use when

the plunger is pushed down.

12. A safety syringe according to claim 11, wherein a second larger ridge is located
25 behind the first ridge so that in use the first ridge allows releasable engagement with
the needle boss, thereby facilitating relatively easy withdrawal of the plunger from
the needle boss after the needle boss is caused to engage in the end of the syringe
body ready for use, whereas, after use (ie after the syringe has been used to inject a

patient), the plunger is brought once again into engagement with the needle boss,

17



13. A safety syringe according to either claim 11 or claim 12 wherein the
ridge or 5 ridges as the case may be and the recess are reversed with
respect to their location on the plunger and the needle boss so as to provide
in effect mating in reverse geometry. 14. A safety syringe according to any
one of claims 4 to 13, wherein the means to releasably engage the needle
boss inltheocaritiobthessyringe pedieisprowvides tbye@ui®©dnstgeménodisbificiet
strengih {g refaip ihe feedieDass whis! ihs aedls, and SYINB IS HESRiing the
known fashion. 15 A'safe y syringe accor(ilng clam 1 , wherein the'
engagephergeofdiibenr@edle thwss in the end of the syringe is by means of a
taper fit. 16. A safety syringe according to either claim 14 or claim 15 in which
the hdedlsabuzsyliBgs feediog kasithotchemandiockidyds whaessistlia ridge or

gﬁgag ngyie negd '&&%ﬁf&%&qh@%&%&m?e%é@%%a R%iiﬁ{?%@?&%chﬁjr Jocation

Isengage therefrom. 17. A safety syringe according to claim 16, in which a
ridge isprévideenapoutditee weadisheess obtirelopetisld asel{opicharmstés raneisa
corresp%)&gﬁ%gf lepression about the inner wall of the end of the syringe, to
allow releasable engagement of the needle 20 boss therein. 18. A safety

syringe RGRIJIOHIBE!AMR i dIVRICBR BAGRRIQY e ARALA thE HDRK to

wall of the end of the syringe which mates with a corresponding depression

about tiéepEbbheitgaseiie Prasindpids, the ¢xltef Ao regmledids provided by a

&noagementPfits RREIEnRATA ML IRR:SY FiRORcAR 135/ WHRIGRNSYHOEE and
according to any one of claims 4 to 18, in which the end of the syringe body

is sealetiHIgany Y iadm@yrefamiisterility, the seal being broken only as the
needle is brought down into the in use position by the action of the plunger.

18 20: A Safet) SHIsgE wEdiRgrg tiahh 1OsHeheiie st of Hiphegdle boss

membr@mql%mpbfqﬁggyi[\;ggé [gggzﬁﬁ;ﬁﬂqq H\@I{&@ﬂ_le is retracted. 21. A

safety syringe according to claim 20, in which the seal is a removable seal in
the tierm effacgapriaethesslifgeditisnglavhich disalfiis capakieiaf deing:dle boss
ngltted }S fluted or has notches and/or ridges to assist in engaging the needle boss so as to

assist the plunger to engage and disengage therefrom.

17. A safety syringe according to claim 16, in which a ridge is provided about the
periphery of the needle boss which mates with a corresponding depression about the
inner wall of the end of the syringe, to allow releasable engagement of the needle

20 boss therein.

18. A safety syringe according to claim 17, in which a ridge is provided about the inner
wall of the end of the syringe which mates with a corresponding depression about
the periphery of the needle boss, so as to allow releasable engagement of the needle

boss with the syringe.

25 19. A safety syringe according to any one of claims 4 to 18, in which the end of the
syringe body is sealed initially in order to retain sterility, the seal being broken only

as the needle is brought down into the in use position by the action of the plunger.
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5 retain any fluid contents. 22. A safety syringe according to any one of
claims 4 to 21, in which a circlip or other protecting sleeve is provided about
the exposed periphery of the plunger prior to use, ie in the region where the
plunger extends from the body of the syringe in the initial configuration, so as
to prevent the plunger being accidentally depressed, 0 rendering the syringe
dang@reusaényg dyreaddngcaniisienld seal Haforeicle dessalyis 2BibhAesanetybrane

syringe accor to any one of claims 4 to 22 in which the plunger is
reinforc:\é%‘g1 gl \?Vl%?st%%% ¥ﬁ8e6 %i(s)ﬁ%e; Sr%%%é%rlf)ﬁ%ﬁalﬁtﬁ ‘forces as the case

may, be,, necessary to engage and.disengage th edle,boss in the end aof.
e SR R A e TR TR L e
whereirfehie ofieans forolesedtrtdetfigitgyehperiplediis ohpakl phfitgerg sefittet o

gcts as r%tgfﬁtﬁ’.{s}iﬂuf C(Ig) gxtgf the syringe, is by any conventional means
including a close or interference fit, or by means of rubber piston rings or

othensealingnemR %@J&%@ﬁ%‘ioaﬁ%%ﬂ%so‘?%&%@ W1 £91 ASRIRH ﬁ?)éri'l%% or other

substantially as disclosed herein with reference to the drawings. 2
protecting sleeve is provided about the exposed periphery of the plunger prior to

use, ie in the region where the plunger extends from the body of the syringe in the
initial configuration, so as to prevent the plunger being accidentally depressed,

10 rendering the syringe dangerous and breaking any sterile seal before necessary.

23. A safety syringe according to any one of claims 4 to 22 in which the plunger is
reinforced to withstand the twisting forces or push/pull forces as the case may be,

necessary to engage and disengage the needle boss in the end of the syringe body.

24. A safety syringe according to any one of claims 4 to 23, wherein the means for
15 sealing the lower periphery of the plunger, so that it acts as a piston in the body of
the syringe, is by any conventional means including a close or interference fit, or by

means of rubber piston rings or other sealing membrane located about its periphery.

25. A safety syringe substantially as disclosed herein with reference to the drawings.
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