SYRI NGE W TH SAFETY SHEATH FI ELD OF THE | NVENTI ON The present invention
relates to a syringe having a sheath. Enbodi nents of the present invention
find applwoabiooni2sbhough not exclusively, in the nedi calpcirmstoopofoor use
in adm nistering drugs and ot her substances to patients. BACKGROUND OF THE
I NVENTION The risk of needle stick injury is a potential issue associated
with the use of syringes for drug delivery. This risk is of particular
concern due to the possibility that the syringe needl e may be contan nat ed
with infectious material after use. One neans provided in the prior art for
mnimzing this risk is the provision of a sheath which is slidable from an
retracted position in WhiSYRINGE WITHSAFEEYISHHEATHXposed to an extended
position in which the syringe needle is housed within the sheath such that
the user is substantially protected frominadvertent contact with the

needl e t FEELBQRJIEE INVENEIONri or art are disclosed in United States

Pat ent Nos. 4693708, 4702738, 4976702, 5222945, 6093170, and the
Inteﬁhational Rppbiiesatt iorntiayiehgesRohl sycagd mavilgarkieathWEEEBEdEIhads of thehas been
appreciated by the in r of the resen | i cation that each of these
prior arPresgit F}YGE%OIP %e&eim teptin. (howeh pgt g awef igjthe pregical flysteniofiiic t o t he

ext ended;PRiihisRAng AndS ah@ ofRF sRahB& FpaiisRd safety benefit. Another
potential issue that may be associated with the use of syringes is a fear
response experienced by some patients upon catching sight of the sharp
needl e. f eqtk i sed in the prior art nentioned in the
precedinéggaﬁggﬁggﬁﬁﬁég as lgﬁﬂﬁﬁfﬁ#ﬁs regard by obscuring the patient's
view of the needl e. However, inmmediately prior to in ectlng such prior art
syriffyes, it i gy %fd1€F9leﬁ861é§‘é"arWS%BOtBIP%FSéE%a%SH‘éa Aadtrhe HiePtt he
retracte .| ent,
cven it T b SRy ARG YL A of PR e e A B o Qe B e

needl e Wﬁ&hgbhemﬂebﬂyMQcmnmh@mmmhwﬁﬁhﬂ%aMWEHMRﬂmhmmﬂhee O&su&am5300|ated

with many or all the priaor ar ri nges nmentioned
%)/rowded in the pnor art %or mmtimisz)l/ng th?s rfsk 1s the provision of a sheath which is

slidable from an retracted position in which the syringe needle is exposed to an extended
15  position in which the syringe needle is housed within the sheath such that the user is
substantially protected from inadvertent contact with the needle tip. Examples of such
prior art are disclosed in United States Patent Nos. 4693708, 4702738, 4976702,
5222945, 6093170, and the International Application having Publication Number
WO93/00122. It has been appreciated by the inventor of the present application that each
20  of these prior art syringes require the user to manually displace the sheath to the extended

position so as to derive the desired safety benefit.

Another potential issue that may be associated with the use of syringes is a fear
response experienced by some patients upon catching sight of the sharp needle. The use
25  of a sheath as disclosed in the prior art mentioned in the preceding paragraph may assist
in this regard by obscuring the patient’s view of the needle. However, immediately prior
to injecting such prior art syringes, it is typically necessary to displace the sheath into the
retracted position, thereby visually exposing the needle to the patient, even if only briefly.
Additionally, the patient may catch sight of the needle when it is being withdrawn after

30 use.



above is that the sheath is typically affixed onto the syringe at the tine
of manufacture such that the sheath is not readily detachable. This may
limt thewOl2exi2iisoty of usage of the syringe. Any di sce€Fiaanowiooaeunent s,
acts, materials, devices, articles or the Ilike which has been included in
this specification is solely for the purpose of providing a context for the
present invention. It is not to be taken as an adnission that any or all of
these matters formpart of the prior art base or were commopn genera

know edge in t ' I - ' ' Li..exi,sted in
Australia or e sgaﬁgkg“ﬁﬁ%%¥§9?ﬁ%%€%?§?§{@gﬁgﬁ%bﬁﬁg?hﬁggég%ﬁf@é |gn.
SUMVARY  fBoveE iHEthhINYERHda@IN sItypitdlyedffiod] @ab tief sykinge pirtas enie df mvadinfdcaie t o

overconme, or substantially anelijorate, one or nore of the di sadvantages of
t he pri otuchthat thgy shepthds potirgrdily desaehaftle ailbis gt lingid they texahilitypf pletge At t he
present ﬁ@%?ﬂﬁégn there is provided a syringe including: at |east one

subst ance storage chanber; a hypodermc needle in fluid comuni cation with
t he substance storage chanber, the hypoderm c needl e defining a needle tip;

a sheath slidably disposed for displacenent. between a retracted position in
o ereet T ena A gt R b Bim e R R SRR S xRt B IS wBRn Lt ch

the needh® HebRilchudehi®HEehecaRaid RSHRY, R ARpRSRBLEPrdvRliRg aSoitba fsheat h
toward the extended position. Preferably the biasing neans is resilient and

it may beeipreseranyantionoflt ia ngippibedakenrms enedassodithasnny pheall stithsseanatéerst or age
chanber defi nes roxi mal end having an aperture for. receipt of | unger
and a1 g bR S B v el Ll s B ks AER R ar &nd o
subst@ncge @GRy ERRBARE it extsedSid Kusabli £HRAHWRRL bdfbie thd fSdritg dARAT$his
typically extends between the flange and the sheath. A distal end of the

bi asi ng #PAK3LRY abut a proximal end of the sheath. In an enbodi nent the
bi asing neans is a coil spring and at |east part of the

SUMMARY OF THE INVENTION

It is an object of the present invention to overcome, or substantially ameliorate,

15  one or more of the disadvantages of the prior art, or to provide a useful alternative.

In one aspect of the present invention there is provided a syringe including:

at least one substance storage chamber;

a hypodermic needle in fluid communication with the substance storage

20  chamber, the hypodermic needle defining a needle tip;

a sheath slidably disposed for displacement between a retracted position in
which at least the needle tip is exposed and an extended position in which the needle tip
is shrouded; and

biasing means adapted to bias the sheath toward the extended position.

25

Preferably the biasing means is resilient and it may be in the form of a spring.

In one embodiment the substance storage chamber defines a proximal end
having an aperture for receipt of a plunger and a flange is disposed at or adjacent to the
30  proximal end of the substance storage chamber. In such an embodiment the biasing

means typically extends between the flange and the sheath.



subst ance storage chamber is disposed internally of the coil spring.
Preferably the coil spring, substance storage chanber and sheath are al
subst ant iaDI2g10ep2isadri cal . I n an enbodi ment a gui de sl ofrCrssttefoionex$9i n one
of the substance storage chanber or the sheath and a foll ower el enent
adapted for displacenent along the slot is provided upon the other of the
substance storage chanber or the shedth. In this enbodi nent the guide slot
defines a first position for |ocking of the sheath in the retracted
position and the guide slot defines a second position for |ocking of the
sheath in the extended position. The guide slot may have an open end

adapt ed for passiigel cfl of e HiadihOueinsahgnEnit a iprixdmanthdaifttheoshehthe sl ot such
that the sheath is selectively attachabl e and detachable fromthe substance
storage chanber. Preferably the needle is disposed on a needl e assenbly

whi ch is sel ect; Mﬁérﬂbdﬁﬁh&ﬁhﬁ%ﬁs&%%@aﬁ@ﬁ asaah%}éﬁﬂggnﬁt%a%g fDedper to allow
for attachnment of a connector to the substance storage chanber. The

connéect osubsaycheompy clmebeofs dispased hedtreally afithe noit smergous f eedi ng tube; a
Luer lock or a Luer slip, for exanple. In an enbodi nent the sheath has a
side wall thickness of greater than or equal to 0.5mm and nore preferably
greater than opre@GhH thelcdilprinkr @bahad! Yorh lﬁwfﬁef\ﬂﬁi dneath abd MYl e- use
syringe. An enbodi nent of the syringe furt i ncl udes an autonmatically
oper abl esybsariiply ¢stiadgcadapted to | ock the sheath in the extended position.
The automatically operable | ocking nmeans may include an arcuate portion of
the guide slot |leading to thesecond position, such that extension of the

sheath di spl acesant digbddahbeweiui® S6ERHe@<ANE ohd 6f ﬁlecgu@stt@lcegfo&ag@n and into
t he second p05|t|on In one such enbodi nent the slot defines recess

adj acent chamebes ee e dhendls prd dfrlouen clemgnt %q@@tefiéeré@&plwmea&ﬂ@n&H@SMI% s the

foll th heat h
ot ] orer pBLEEbob el ERARSE Buh R AR hahREC G ORLIE nlfit N Shea

embodiment the guide slot defines a first position for locking of the sheath in the
retracted position and the guide slot defines a second position for locking of the sheath in

15  the extended position.

The guide slot may have an open end adapted for passage of the follower
element into and out of the slot such that the sheath is selectively attachable and
detachable from the substance storage chamber. Preferably the needle is disposed on a

20  needle assembly which is selectively detachable from the substance storage chamber to
allow for attachment of a connector to the substance storage chamber. The connector
may be any one of: a catheter; an intravenous feeding tube; a Luer lock or a Luer slip, for

example.

25 In an embodiment the sheath has a side wall thickness of greater than or equal to

0.5mm, and more preferably greater than or equal to 1mm.
Preferably the syringe is a single-use syringe.
30 An embodiment of the syringe further includes an automatically operable

locking means adapted to lock the sheath in the extended position. The automatically

operable locking means may include an arcuate portion of the guide slot leading to the



According to another aspect of the invention there is provided a nmethod of
using a syringe including the steps of: providing a syringe as descri bed

above; paqsitioning a distal end of the sheath on a pati i]st allow ng
t he bi asio‘g@2 Oé]ﬁég?o retain the sheath in the extended E@iﬁ%&ﬁ“"@%m aci ng
the syringe toward the patient so as to sinultaneously retract the sheath
and insert the needle into the patient.4Preferably the nmethod further

i ncludes the step of displacing the syringe away fromthe patient so as to
simul taneously withdraw the needle fromjthe patient_ and allow the biasing

means to disspindrosition, sich that cxighripy of e shsatihdigplacesdhs follgwer elemeahylong
retaining t I f ot e B C ' .énﬁbc;dlﬂ'? I L |

t he sheath tpgg% hgﬂgﬁ%) ﬁgﬁg%a é?]t ed %Iggl?(% F%grllt?bn'l'ﬂgto?r[g%%egf may ﬁ@? ﬁéegmf %é(ﬁﬁ%%je

t he step ofateoedsiadipcént thesdeeaidpasitiantsacle fiaethdeecesosortaatnandiiadts fleafollower and
advantages Qf the present invention will becaome furthe arent fromthe
fol | ow ng rmpitinfespensy I QESGRIQH P%?%@BP?@&O&%%}&P%%L*} w&?&@m@a by way of
exanpl e sonl ytedde@ebig6n. W t h the acconpanying draw ngs. BRI EF DESCRI PTI ON OF
THE ACCOVPANYI NG W NGS Figures 1A and IB are side partially cross
sectional views of a first enbodi nent of the invention, with the sheath
depicted in the extended position o ig.-1A.and the sheat.h depi¢cted.in the
Ferracted posi ti ACGHIRE Iy npier arhssl el henyenlidiete it pp iR AmaBed pEiking i o
of the subs{ aim@e sichidgetheRapber: and a part of the sheath of the first
enbodi nent ; Fiigure 3 is a perspective view of the first enbodinent; Figures
4A and 4B are side par tAreNifling@rsysngeacdaseribed abpetis of a second enbodi nent

of the.i,nvention, with the t i i end it n Fig.
4A andthe sheath depi é’t"gl Olﬁir;ll&t %S%%‘Fgg?% h%%%‘?“ iaggr%‘t‘%ﬁtqgiﬂés?gﬁ%‘%’i"g%éﬁr es 5A
and 5B ar e Bihdrg meavssto @étain thésiedtheinhibelexvended pbsitib; | nvention, with

displacing the syringe toward the patient so as to simultaneously retract

the sheath and insert the needle into the patient.

15 Preferably the method further includes the step of displacing the syringe away
from the patient so as to simultaneously withdraw the needle from the patient and allow
the biasing means to displace' the sheath toward the extended position, thereby retaining
the distal end of the sheath.in contact with the patient until the sheath reaches the
extended pdsition. The method may further include the step of locking the sheath in the

20  extended position.

The features and advantages of the present invention will become further
apparent from the following detailed description of preferred embodiments, provided by

way of example 6nly, together with the accompanying drawings.

25
BRIEF DESCRIPTION OF THE ACCOMPANYING DRAWINGS
Figures 1A and 1B are side partially cross sectional views of a first embodiment
of the invention, with the sheath depicted in the extended position on Fig. 1A and the
sheath depicted in the retracted position on Fig. 1B;
30 Figure 2 is an enlarged cross sectional view of the substance storage chamber

and a part of the sheath of the first embodiment;

RECTIFIED SHEET (RULE 91)



the sheath depicted in the extended position on Fig. 5A and the sheath
depicted in the retracted position on Fig. 5B; Figure 6 is a perspective

vi ew of t i I nbodi ment; and Figure 7 is a side vi f f h
enbodi nen‘PS&?ﬂ’ﬂﬁﬁw avent i on. DETAI LED DESCRI PTION OF PREFERYH | MENTS
OF THE I NVENTION Wth reference to Figs. IAto 3, the syringe 3 1 has a

subst ance storage chanber 10 in the forfn of a substantially cylindrical
barrel portion. The substance storage chanber 10 defines a proxinmal end 24

havi ng an aperturg for.recei pt of a pl er 36.. A.flange 38 is disposed at
or adjacent to th@gﬂf%ifsrﬁaﬁ’erg’r‘?ﬁt“ﬂ‘”sg#ﬂgiérﬁb%“[‘ i or age chanber 10. A
hypoder m ¢ need!| eFikfiresdX hid 9B afe HEEHBally Boddsectichal Pields ! &ﬁﬁ“ni cation
with the substanceéstorage chanmber 10, gu}t:hot hgflngver?ersltblfgfsgt e plunger 36

can sel ect i sebgdimentcd the miventiony with the sheath aleplicted i theaixtdnded podition on Fiput  of |

t he substan )r a amber .10. The aouter. surface_of the substance

st or age chaﬁ%gﬁé%ﬂggﬂ%%@?tg@w &ﬁetrﬁtraeftegil.ﬁodﬁlogl%ﬁﬁ'f]aﬁor‘ a retractable

saf ety sheath 14.Figlifes®A skd SBate side GieWh bf & BfirderhbJafAENt HY IElEin$ &fifonORithk 6
extending at |east sufficiently along the |length of the barrel porilon 10

for the saftbeyheatiedgnictediinthe exterslediposition an&ig. A andrthe sheethedepinsed initbe, and
an extende Lilon:. Thepnshegath 14 is a substantially cylindrical hollow
menber tha?reﬁgagé?%%%nd&gg&aﬁi o prevent inadvertent needle-stick injuries.
The thickness of Figereé tevpripecive Hew ofidrithird dmbodipiestf; an@bl y appr oxi matel y

0.5mMm to I mm althou I n sonme enhodi nents the thickness may fall outside
this range. In th‘g‘gg%h-éﬁ ep‘ﬂgwggégo‘irﬂbe@%ﬁdéwwtéﬁélﬁlﬁV‘llktloélxtends beyond

the negg@le tip 19 ofthe needle 18 so as to shroud the needle tip 19 and
t hereby render the needle tip 19 generally incapable of contact with the
skin of a PRETAILED DESERIPTHONQFAREFERRHD EMBODIMENTS ©F THEE syri nge

depi cted iril‘ﬁé@N ié hi the retracted position the needle tip 19 is
exposed, as E yeen on the syringe depicted in Fig. IB.

With reference to Figs. 1A to 3, the syringe 31 has a substance storage chamber
10 in the form of a substantially cylindrical barrel portion. The substance storage
15  chamber 10 defines a proximal end 24 having an aperture for receipt of a plunger 36. A
ﬂange 38 is dispo'sed at or adjacent to the proximal end 24 of the substance stdrage
chamber 10. A hypodermic needle 18, defining a needle tip 19, is in fluid
Acommunicatio.n with the substance storage chamber 10, such that movement of the
plunger 36 can selectively force fluid through the needle 18, either into, or out of, the

20  substance storage chamber 10.

The outer surface of the substance storage chamber 10 is provided with a guide
slot 12 for a retractable safety sheath 14. The guide slot 12 comprises a linear guide-
section 16 extending at least sufficiently along the length of the barrel portion 10 for the

25 §afety sheath 14 to slide between a fully retracted position, and an extendéd position. The
sheath 14 is a substantially cylindrical hollow member that is arranged so as to prevent
inadvertent needle-stick injuries. The thickness of the sidewall of the sheath 14 is
preferably approximately 0.5mm to 1mm, although in some émbodiments the thickness
méy fall outside this range. '

30

In the extendedvposition the safety sheath 14 extends beyond fhe neédle tip 19 of

RECTIFIED SHEET (RULE 91)



Resilient biasing neans, in the formof a substantially cylindrical coil
spring 33, is adapted to bias the sheath 14 toward the extended position.

As best i igure 2, the coil spring 33 extends s t
proxinaI%&ﬁgRHVBf%% coil spring 33 abuts the flange 38 gﬁgmﬁﬁgﬁﬂwgggl end
of the coil spring 33 abuts the proxinmal end of the sheath 14. Part of the
subst ance storage chanber 10 is disposed. internally of the coil spring 33.

The coil spring 33 resiliently urges the sheath 14 toward t he extended

position, thus relieving the user of the rgés&)onsi bility to do so manually.
Due to the Bieasedlg 18 apagtorhreud the peglis tip 4O ard therebyaender theqieedle ip1® agai nst

the force e . ' k . Kk i Gl ed
position (agg{ggagg'rﬂ %agégﬁéﬁ%%ﬂ}tg&@?‘ a}h{é‘%@@ﬁj&%fﬂ bﬁg%ﬁg?ég'ra °F gtseb‘?%g‘; "E}é{s"?‘t‘%on
of the sheashovirsor the tsjnéngexdepivtieliinlig.i ItA. on. thd tetacted posities themeediv &g 19d§ ety as
in normal use the sheath 14 is nore likely to be positioned in the extended
posi ti on. THEPOSEaemay be seen ensths syingsaerigiadindis-dB act ed | ocki ng segnent 20
and an extended | ocki ng segnent 22. Both segnments are a continuation of the
gui de slot 16 but are disposed transverse to it so as to extend a short

di st ance around tResikéntbiasingmaeane, infthet foem lvfnisebstpuiatly opliddicalddilspting 33,

retracted | ocki ment 20 . e to . the, proxinmal. en 4 of barrel rtion
o oS oy DeaPE TR R sftent 1 2 e Sachiod piiosh s Gt Shop oy ol
portion 10 iHe OEilgngg 33 Bashds shéh ihat HeQYd:3Rdl MdJT tRe SANGRLI3Y aBifsinOfALR!
follower elenent 26 that is adapted for displacenent along the guide slot
12. The cyl phand thgdista lend wé theewod spring 33 ahuts the proxmiabendofithosheathel 4 Partadf

surt 2061, WSAASRALNCH A0S (TSSO 6 A nec, 0 e

Further, the follower element 26 is disposed near the proximal end 30 of
the sheath 14 and_j s a{rang% sq,’thg(t when the sheath is ful Iéd;et_r_acted,
the sheath may belRHeQit g eyhently yraes the sheath iotoggrd thy extepdedrroisitione

Che T et r act R B g L R kAl P e DR e s ng
33. Hence, tffert isgequitaded rétoask thegheatly i agaied thieforeresxerted by tie sposg 33.on i n
15 Hence, unless locked in the rétractcdposition (as described in more detail below) the
natural resting position of the sheath is in the extended position. This prombtes improved
safety as in normal use the sheath 14 is more likely to be positioned in the extended

position.

20 The guide slot 12 is provided with a retracted locking segment 20 and an
extended locking segment 22. Both segments are a continuation of the guide slot 16 but
are disposed transverse to it so as to extend a short distance around the circumference of
the barrel portion 10, with the retracted locking segment 20 close to the proximal end 24
of barrel portion 10.

25

As may best be seen in the enlarged part sectioned view of the barrel portion 10
in Fig. 2, sheath 14 is provided with a generally cylindrical follower element 26 that is
adapted for displacement along ‘the guide slot 12. The cylindricél follower element
protrudes radially from the inside surface of the sheath 14 and is dimensioned to-slide in

30 the linear guide section 16 and locking segments 20 and 22 of the barrel portion 10.
Further, the follower element 26 is disposed near the prdximal end 30 of the sheath 14
and is arranged so that when the sheath is fully retracted, the sheath may be rotated

RECTIFIED SHEET (RULE 91)



the guide slot 12 for disposition of the follower element 26 so as to | ock
of the sheath 14 in the retracted position. Simlarly, the extended |ocking

of the. 1 oF POTAER ot 26 so as to I ock the sheatn 14 FETRRPERECy "

position. Typically, the user of the syringe 3 1 may choose to | ock the
sheath 14 into the retracted position i#mediately prior to charging a
substance, such as a drug for exanple, into the subst ance storage chanber

10 d/ di at d dl t
o G B Bl B R o1 o
the inventiGereBl $QaREARPARARSI AnlRE Ratabid Ipﬂﬁtltt;tgtt&%ﬂg tfShibh fo?ﬁe the

needle 18 into a patient which do not require ser to ract
t he sheath bylthemgllbesmg %eHencn, tlhe getra@teddhelng sdgmene2 defited a ﬁrk’thﬁhtbﬁtlﬂﬂ 14

may be rotate enent. 26 into the e ed | ocki ng
segnent 22atthf FEIE 5’5’%2 (ﬂﬂ’ots \ﬁﬁ}ﬁfﬁhi’ﬁﬂt ‘H%m%‘}&zgn“ﬂ & t"pt%ﬁ P(Eg’ﬁ Sﬂ%?%ﬁ“t he
fol | oness el grBatetAbtell osiBoe nsrﬁﬁeﬂy; theleR@nHQLIoERH. §€§ﬁ@?ﬂ? b2 %gﬁnésfaeseé&%at h 14
Is prevented from axial novenent relative to the barrel portion 10

pr ot r udi ng Pasitianie theguwidesiet 2efondispesitierofithd folloater algmsatMest & tﬁ(]od;rﬂie 22 of

t he channel I particularly when in the Iocked extended
posi tion, h%%?ﬁea t§§§d§$s %ci dent al di sl odgenent by the typical
accidental end |npacts encount ered when mani pul ating a syringe in use. In
ot her words, the facilj &Eto | ock the sheath 14 in the extended position
provi des further Tﬂg?a%lb’a &s¢rof the syziees 8 h may chpesedp dopkithe sheathdi4 llntmtht:o t hat

provi ded byrelB&edpEstidtPint c]g&ﬁrrﬁ Qﬁliot%j ﬂ%lhgg sﬁl&k‘?@%@ &Xh% g dﬁl%lflo j 33

In at least one preferre I"ment o as’ s and
Fig. 4B, t hietclthsisabstance stéﬁagefchameersll(?emﬂhr Mmedlawky pricied ngectutgaber ed

toowards .its al o that wh xtende t-he safety
pos! 1 on” + EpUERp beedic HliEnpaient BwENE 1 SR g Mo gesed Feerandn
openi ng. | nspebificaidin tieMRntibh h1ds ehednBishskdd aitbﬁl‘dﬁ@@métﬁod& ?}Qﬂ)&n te@t‘fh@ial wer
o]

slot 12 isdefined on the internal surface of the sheath and the
el ement 26 hesdlsl§inwapatiseiivhiple do notiequine thgaeserds mmtualbmgaqnheslmer Hge
chanbef 510. Additionally, the guide slot

As best seen in Fig. 3, when ﬁllly extended, the sheath 14 may be rotated to
enter the follower element 26 into the extended locking segment 22, thereby locking the
sheath in the extended position. When the follower element 26 is so engaged in the
locking segment 22, the sheath 14 is prevented from axial movement relative to the barrel

20 portiou 10. The protruding follower element 26-and guide and locking segments 20 and
22 of the channel 12 are so sized that, particularly when in the locked extended position,
the sheath 14 resists accidental dislodgement by the typical accidental end impacts
encountered when manipulating a syrmge m use. In other words the facility to lock the
sheath 14 in the extended position provides further resistance to retraction of the sheath in

25 addition to that provided by the biasing force applied to the sheath by the coil spring 33.

In at least one preferred embodiment of the sheath as shown in Fig. 4A and
Fig. 4B, the distal end 32 of the sheath 14 is extended and tapered, narrowing towards its
distal end, so that when extended in the safety position, it resists accident insertion of a

30 finger into the sheath opening.

In the embodiment illustrated in ﬁgures 5A, 5B and 6 the guide slot 12 is

RECTIFIED SHEET (RULE 91)



12 has an open end 40 adapted for passage of the follower elenent 26 into
and out of the slot 12. This allows the sheath 14 to be selectively

at t achabl chable fromthe substance storage ch I .
Additionaﬁpé?ﬂ¥%gﬁﬁeedle 18 i s disposed on a needle ass%ggﬁ$nigﬁm09?ch S
sel ectively detachable fromthe substance storage chanber 10. Hence, the
sheath 14 may be attached to the syring& if required to protect against
hypoderm ¢ needle injuries. Alternatively, if it is desired to use the

syringe in onhypoderm ¢ needl e e, then the sheath 14 may be det ached.
This all oWs‘;il"“rfg‘r"‘q(:?étﬂéf'c’l‘i‘FF‘!??\‘%l SB’ffa‘Eerfbﬂgf‘gg’GP@ 142ad thg fplleyrer glement 364is previdedd | ows
for attach r : S . ‘
chamber - 10, TRmn P e bY B SboRARREL I cHEbL ), AIFLINS, B YufSlor
connect or s 1hkdsuaapen andd0 edapted for passegroafahé fdldiweg eketent26 intreand at b thend

L lips. It will lated that this facjl.it i) th
Fypes. of " aotietd ahis alfya e oo bnciscdieR srichiis dnd Scekihgbie i B or e
by sone senbaitaRed siordbe Eintiy 10N AR ditloRaldR) M REARAISTE Blsposld dnhendefibent i on

the syringe 3 1 is a Single use syringe.” This may be achieved wth the use
of a one wasssemblyed2, whichiihegleativalyl detachable frgarthe subsiusepiosge charsberd Osi ngl e

use syringes. are.provi by .Internatignal .Patent Application No.

PCT/ AU2005/ 8&?35‘@(*@%%“??533%"5’ GG d@ﬁ%@é%ﬂ“e%gﬁ%ar%?ﬁ%m@t2006_), t he
contents of hypdidetmiaheedieiminyesi MAReiINalyed it i8 dédiidro A8Y the 8| ngdeYin WanOf
reference. As illustrated in figure 7, an enbodi nent of the 1nvention has

an aut omat i B¥podgypaeedle modechemhthe shepts 14may bs detaghedo Thit dlastsifornl |y | ock
t he sh h i LA} | Y. | e i ng
moane 47 | naldaentdt BPHEHERSERL AR, RIUBTHLGR e ABEAR IS OF ¢
gui de sl ot tyfe ofibnnmhctbetdbe tubstanceo stdrage shamissr 198 A dérelimiting tist bf etamples
oper abl e | ocki aps 44_.functions . in the follow n nner. |f the sheath
14 is initi %{ikﬁuffnﬁ Pg‘?? &@F_%af%?ae?tgfs CA‘(‘J‘{}SFB&B rseif‘ct’é‘ﬁﬁ‘g’(ﬁ‘g%‘fgﬂgé“g‘?sa@?fg force
exerted by fobrs £@illuet Eﬁ].:»dﬂ At will bé BspRedigtbd MBS 6o Wlist éﬂkﬁé&bé@&# y
positioned at the distal end of the |inear ﬂgw de section 16. spl acenent

!

of the sheatdmngdors@duartageondly sphaneeete pergetleaibilitaedsreddy some embodiments
15  of the syringe. ‘

In some embodiments of the invention the syringe 31 is a single use syringe.
This may be achieved with the use of a one way valve, or other similar érrangément.
Examples of some single use syringes are provided by International Patent Application
20  No.PCT/AU2005/001939 (Publication No. WO 2006/066336, dated 26 June 2006), the

contents of which are hereby incorporated in their entirely by way of reference.

As illustrated in figure 7, an embodiment of the invention has an automatically

operable locking means 44 adapted to automatically lock the sheath in thevextended

25  position. The automatically operable locking means 44 includes an arcuate portion 46
disposed at the proximal end of the guide slot 12, which leads to-second position 48. The
automatically operable locking means 44 functions in the following manner. If the sheath
14 is initially retracted and is ready to be extended by thé biasing force exerted by the coil
spring 33, then follower element 26 is initially positioned at the distal end of the linear

30 guide section 16. Displaccmént of the sheath 14 towards the extended position caused by
the biasing force causes relative movement between the guide slot 12 and the follower

element 26 such that the follower element 26 draws closer to the proximal end of the
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t he biasing force causes relative novenent between the guide slot 12 and
the foll ower elenment 26 such that the follower elenent 26 draws closer to
the proximl_ end of theguide slot 12. By the tine the relati ment
causes f&g63ﬁg¥géﬁﬁnent 26 to enter the arcuate portionﬁggﬁ“ﬁﬁ@%@ I nation
of extension nonmentum and the continually exerted biasing force continues
the relative novenent such that the fol9.ower el ement 26 tracks around the
arcuate portion 46 and seats into the second position 48, as illustrated in
figure 7. Wien the follower elenent 26 is in the second position 48, the
sheath 14 i&uige dothd- By thedimg be relatiygrgovement seusentollower elementi2p toenifaithqred

at the proxj L Oft L.de sl ' Ll S 0 on
t he proxi na+rg%|lt?j§&gllpﬂt4 ﬁeﬁlgﬁl&ggg‘glﬁ gitlei&ar?gﬁgndg{e]g%r“ﬁlgea?ig?éég&z%u%lﬁpﬁﬁg i st al
si de of t hebigsingléored aintihides théeclitiveanongnient sehaba thefbllbwet Element 16 tsqaks ng 33

forces the follower element into the first recess 50. This_acts as det ent
by provi di nfosn @ﬁraé%‘a@fpoﬁt&fh .?I@aﬁeaﬁsé'gpéliea??(f‘é“ S.&L‘)nt‘gg’ P%’c"é‘r‘"ﬁatf’q%é‘ ff?%}rF ower
el enent 26 4 NWRG (REEABHPAShEMDS i@ Hhk Q@Jo%ﬁ?oﬁﬁ%@h@, th&'eheaREPE B pléchidat he
extended position. This detent must be overcone by a user to displace the
fol | ower el fromrttratingoThe beeohd petitiored® sslefined atrtheptoxenarend af ¢heppmidd shot 46 so

as to allow for, retraction of the sheath.14..]f the sheat 4 of the
erbodi ment O HOR LREreress SO geRE B iAo iRt BBLI FUFR 190080 when
the fol | owefecedsSMRMtthe Bisiabsid€at BE giideRio 12N aht blaSing 18126 SR bye coil

I nadvertent retractive force, such as an accidental bunping.of the end of

t he sheat h, sprinigc foeres thgdpiowerreleneend ing thedfirstieeese 4B This dstsasiaddgtenbby e of
the coi,l, spring:.33 ] 0. di -t the .
subst ande’ orsvRiE s ddiicst b Salc AR o RRGEHR Aflodh GHER S8 ipghe e
sheath 14 i secofd pdsition dnd thietelsieretdie tHeahbatd 4 iethersrtehd&bpasition. tTias détentat e
portion 46 to tﬁ{?l ow for full ref}iig tioef f the sheath bgcause the arcuate

portion 46 BPsthsovergmepy auseri9 Penelewgntmy op i fitgaeass and,

di rection tial eSrdudtéQokitorPde dd AMb aAOW!fEsrelrReioRDr tid @ichthqa, of retraction of
the sheath 14. Rather, 1t i1s likely that the inadvertent retraction wll be

hal ted once the foll ower elenent 26 makes contact with the second recess
Foi 1 ouar® el ement - BAN Beladd SR LRt en Phen dchetts 7 ogB kb sl
sufficient payitidn@e. when the follower element 26 is seated within the first recess 50) an
inadvertent retractive force, such as an accidental bumping b_f the end of the sheath,
which is significant enough to overcome the biasing force Qf the coil spring 33, will tend
to displace the sheath 14 toward the substance storage chamber 10. However, this
20 inadvertent retraction of the sheath 14 is unlikely to guide the follower element 26 into
the arcuate portion 46 to allow for full retraction of the sheath because the arcuate portion
46 of the slot 12 extends away from the second position 48 in a direction that is roughly
at right angles to the direction of retraction of the sheath 14. i{ather, it is likely that the
inadvertent retraction will be halted once the follower element 26 makes contact with the
25  second recess 52. The minimal amount of retraction of the sheath 14 required for fhe
follower element 26 to make contact with the second recess 52 is not sufficient for the _
needlg tip 19 to clear the distal end of the sheath 14. Hence, at all times during any such
inadvertent retraction of the sheath 14, this embbdiment helps to address the risk of
needle stick injﬁry.
30
One methodology for using an embodiment of the syringe 31 commences with

- the stép of positioning a distal end of the sheath 14 at an appropriate site on a patient
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needle tip 19 to clear the distal end of the sheath 14. Hence, at all tines
during any such inadvertent retraction of the sheath 14, this enbodi nent

hel ps to e risk of needle stick injury. One r u5|ng
an en‘nodl‘?‘}entﬁﬁlf%~ %gge syringe 3 1 commences with the stg%kgﬁq%os%?%gl ng
distal end of the sheath 14 at an appropriate site on a patientwhil st

al l owi ng the biasing neans to retain thid.sheath in the extended position.
Hence the needle 18 is Vi sual | y obscured fromthe patient both whilst the

syringe 31 intg t r nd. whi | st the
syringe s g’éllgr;\}g uﬁg”lll t§§ laﬁ‘%‘ﬁ RHE® b Ea'iePae t hg%lﬁ’&?ﬁgeﬂi%f pasition- iHeneg s
met hodol ogytherneedle @8 is Visgilkyi obacuirb®frbyRRE BaEnE bR ARt the s&ﬁ'ﬁ% 318 bRk ent .
To achieve this, the user displaces the syringe 31 toward t pati ent

whi | st al | olicHghtinte thapatigat’s sroximiy erd waiteithe syringe it being beld lagalmtthh stal end
of _the shea.b;he}lfls Sﬂ'nl E‘BE ﬁntﬂﬂ? I%g)%hpo 5%@?VC'S§@S§P{H§§“W@J t he needl e

18 into the patlent. he“nee

oper at e t-heeedlauIyimrto &6 paoerﬁsbeaclnleyemis the uskrt displaows telkyBing@$1 tooetd Elf%d The
user then di s Iacgﬁﬁt he syringe 31 away fromthe patient so as to

si nul t aneoukdt raRQVEdhe, Batipng s E’Smft? smain in enntgch ithheidistal end efithe
bi asing nMeaggad3)4 Orii iads thd AE tﬁhﬁ%ﬂhsﬁ%ﬁ%ﬂ\ﬂ\gﬁﬂ: &e@&leq§gﬁp%€%eos{ tion.

This retains the distal end of t e shea cont act patlent S
skin until ©Ohee &lh@acdie 18 haebeech dssettbd;, thertidey oporhtes dechlynst 36 soas st die

sheath 14 is. ended one of the _enb d| ments_shown in figures I A
to 6 is bei N E‘? feﬁsterpe Hagh dhn @SHIWR & yEnghahaway fomhe B%teélhded

posi ti am i nsdiao @ﬁﬂﬂ%esusﬁﬁwﬁﬁmwai@@ﬁ@edw g REMahd Yalet addfalltowathg BRamgeNt
shown in figure 7 is being utilized, the automatic | ocking nmeans

aut omat i cal myarrsO?c ki displacs Heesshrath 44 doivardithe exsensledposition.f This yeteins erecttistal

Pre to o SHAROUeakD e RN AOCAZAEH AR bl RS RIS P R 3P
nervous pat c:&ettdedtposmuml dnafiﬁietsh@lﬂam BtaR Sxtaﬁdi:fdgsifa)hedf tietehhbobRnitght of a

shar p needl Addi roug ut . this process the only point at which
t he sheath %’z? Feé lpe(\é‘ ?‘lrﬂfed%selfﬁén??é]é(dP@(Stth%ShP@ﬁ%tlbﬂtq ear the

end of jtshe ghgRfed positivhid Bt rﬂaﬂﬂeﬁﬁﬂm@gedtahﬁé heRdrRatvinyP & R edbbdlndgpi nst the

shown in figure 7 is being utilized, the automatic locking means automatically locks the

~sheath 14 once it réaches the fully extended position.

Throughout the methodology described in the preceding paragraph the needle 18
20  remains.obscured from the patient’s sight. This may help nervous patients to avoid
additional stress associated with the sight of a sharp needle. Additionally, throughout this
process the only point at which the sheath 14 is retracted sufficiently for the needle tip 19
to clear the end of the sheath is whilst the end of the sheath is being held against the
patient’s skin. Hence, there is little or no risk that anyone other than the intended patient

25 will come into contact with the needle tip 19 when properly executing fhis methodology.

While a number of preferréd embodiments have been described, it will be
appreciated by persons skilled in the art that numerous variations and/or modiﬁcations
may be made to the invention without departing from the spirit or scope of the invention

30  asbroadly described. The present embodiments are, therefore, to be considered in ali

respects as illustrative and not restrictive.
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patient's skin. Hence, there is little or no risk that anyone other than
the intended patient will conme into contact with the needle tip 19 when
proper |y woeowizngot hi s nmet hodol ogy. Whil e a nunber of pCeEfaaro®d00299

enbodi nents have been described, it will be appreciated by persons skilled
in the art that nunerous variations and/or nodifications may be nade to the
i nvention without departing fromthellspirit or scope of the invention as
broadl y descri bed. The present enbodi nents are, therefore, to be considered

inall r i i i CLi .- LAI M5 DEFI NI NG THE
| WENT! OURE ALV PRI TR VRRTION Rkl &5 PO CORE "one. subst ance

st orage chanber; a hypodermc needle in fluid comunication with the
substance storage chanber, the hypoderm c needle defining a needle tip; a
sheat h sli dabl § SYIBHOEEHINGF di spl acenent between a retracted position in

whi ch at IeastmyggtQ&gghgmh&gﬁ&§%§&ggﬁﬁg and an extended position in which

the needle tip is shrouded; and bi asi ng neans adapted to bias the sheath

t oward t he extehysdeposineedain fuidRosymumgeioncathrtte mgpstance btarage 1 wher ei n t he
bi asi ng ans i esilient. 3. A.syringe according to claim2 wherein the
resiliengﬁﬁﬁ §ﬁﬁ%£ﬂ§5ﬁ§n¥§w§ﬁgﬂéﬁﬂégaﬂg“%FEQ%inge according to any one of
the precedi ng gkiairBs1 AT QlidpobdiErod HRpaHEt DEQFeRE 8 réiriBfosHRhIiNeS a

proxi mal end having an aperture for receipt of a plunger and wherein a

fl ange i whishgiplsssidhaneadte Grijsaspatedtand pmextondsedi pesitios el whichtthe neadisstimance
storage chﬁnb%r, 5., A syringe according to claim4 wherein the biasing
nmeans ext’e H?‘H%fwgen the flange and the sheath. 6. A syringe according to
claim 5 wher ei Piaginghith@d adPRdeb biabehddihdsh MGwirBaRSeabded pasiRbexi mal  end of
the sheath. 7. A syringe according to claim5 or 6 wherein the biasing
means is a coil spring

2. A syringe according to claim 1 wherein the biasing means is resilient.
3. A syringe according to claim 2 wherein the resilient biasing means is a spring.
15
4. A syringe according to any one of the preceding claims wherein the substance
storage chamber defines a proximal end having an aperture for receipt of a plunger and
wherein a flange is disposed at or adjacent to the proximal end of the substance storage
chamber.
20
5. A syringe according to claim 4 wherein the biasing means extends between the

flange and the sheath.

6. A syringe according to claim 5 wherein a distal end of the biasing means abuts a

25  proximal end of the sheath.

7. A syringe according to claim 5 or 6 wherein the biasing means is a coil spring
and wherein at least part of the substance storage chamber is disposed internally of the
coil spring.

30
8. A syringe according to claim 7 wherein the coil spring, substance storage

chamber and sheath are all substantially cylindrical.



and wherein at |east part of the substance storage chanber is di sposed
internally of the coil spring. 8 A syringe according to claim7 wherein

t he coil wpring21abst ance storage chanber and sheath areTauzosidosranti al |y
cylindrical.9. A syringe according to any one of the preceding clains
wherein a guide slot is defined in one of the substance storage chanber or
the sheath and wherein a foll ower ellément adapted for displacement al ong
said slot is provided upon the other of the substance storage chanber or

t he sheath. 10. A syringe according to claim9 wherein the guide sl ot
defines a first position for |ocking of the sheath in the retracted

posi tion9and wAsyshge ddeerding Wenglont oflthkipiasdmgbimuevheasi b igoide kit id ocki ng
of the sheath in the extended positjon. 11. A syringe according to claim9
or 10 whesfeied if pee gfuthesubstapee pases shypest o6 the Séza%tbtaag vihgteipa idloger of t he
fol I over . el epeRhp A S cﬁﬂﬁa&ﬁfen@éloﬁ%?&i@ Liet isHrGhad nitheoBBeE e | S

sel ectively attachabl e and detachable fromthe substance storage chanber.
12. A sysibngecagaagemnten octhaishedtl. wherein the needle is di sposed on a
needl e assenbly which is selectively detachable fromthe substance storage
chanber to allow for attachnent of a connector to the substance storage

chanber. 1d.3. AAsyfihffcofk® @ dddmt Pwhéinthd 2uidbeIoeteriiRQ fEapeelbatod S any
one of: a catheter; an intravenous feeding tube; a Luer |lock or a Luer

slip. 1alockingyf thegheath ¢oihdirpigactesl pasitionrsad ofhetdie therguedediletgfletinesi nsecomr ei n

t he sheath.thas a, st de \lel htht'bckrhess of %rea{.er than or equal to 0.5nm 15.
A syri ng%osé(]:%lofromoﬁguigoo }rﬁ/s SRS 1Bt et%éenﬁif 8Y I%Ib clainms wherein the sheath
has @ side wall thickness of greater than or equal to Inm 16. A syringe
according to any one of the preceding clains wherein the syringe is a

si ngl e- ugb syr Prigiinge gecomling toj e Jeck} whergintthe apide slebhastantapsn sidcedi ng
clains f Fe | i i V. I i pted to
ook 1 he R ip! PR YRALE IR i REL B lo P e W IR RIS 21
17 when ceqaerdgdtthenblecdndidatatRabM &oai the slidtance storage chamber.

15 12 A syringe according to claim 11 wherein the needle is disposed on a needle
assembly which is selectively detachable from the substance storage chamber to allow for

attachment of a connector to the substance storage chamber.

13. A syringe according to claim 12 wherein the connector is any one of:
20 a catheter; an intravenous feeding tube; a Luer lock or a Luer slip.
14. A syringe according to any one of the preceding claims wherein the sheath has a

side wall thickness of greater than or equal to 0.5mm.

25 15 A syringe according to any one of the preceding claims wherein the sheath has a

side wall thickness of greater than or equal to Imm.

16. A syringe according to any one of the preceding claims wherein the syringe is a
single-use syringe.

30
17. A syringe according to any one of the preceding claims further including an

automatically operable locking means adapted to lock the sheath in the extended position.



automatical ly operabl e | ocki ng means includes an arcuate portion of the
guide slot leading to the second position, such that extension of the
sheat h diwpl2aver118he fol | ower el ement al ong the arcuat e PpDrAt2010/@02991 Nt O
the second position. 19. A syringe according to claim 18 wherein the sl ot
defines a recess adjacent the second position such that the recess contacts
and halts the follower elenment in relSponse to retraction forces applied to
the sheath whilst |ocked in the extended position. 20. A nethod of using a
syringe including the steps of: providing a syringe as defined in claima1,
positioning a distal end of the sheath on a patient whilst allow ng the

bi asi ng n®ans Acyriggaiddotdiey ®hedinhl 1 whérhdependeefdead cpaailDivatiereilidepl aci ng t he
syringe toward the patlent so as to simnmultaneousl retract,the sheat h and

i nsert t fEomabely opptabletlpekipgeansinclpdes an %faﬁroﬁpféel& 8t e yideslat| ai m 20
further k@&hg% g sEchU%d %Eoﬁfsugh B0k B6ERGo ! HEins ¥idafo& s AURY tid Rblbe patient
so as to sintltaneously wthdraw the needle fromthe patient and allow the
bi asitng efemnst dlonglihs picacte pohteonsindante thowapad pértiext ended position, thereby
retaining the distal end of the sheath in contact with the patient until

t he sheath reaches the extended position. 22. A nethod according to claim2
1 furthergi ncl ndiyAggd MR ofdiRPto®laimOrkiRdeintBe SIBE&ifthel B rddass Rixicencad

posi tion. N '
second position such that the recess contacts and halts the follower element in response to

retraction forces applied to the sheath whilst locked in the extended position.

10
20. A method of using a syringe including the steps of:
providing a syringe as defined in claim 1;
positioning a distal end of the sheath on a patient whilst allowing the biasing
means to retain the sheath in the extended position;
15 displacing the syringe toward the patient so as to simultaneously retract the

sheath and insert the needle into the patient.

21. A method according to claim 20 further including the step of displacing the
syringe away from the patient so as to simultaneously withdraw the needle from the

20  patient and allow the biasing means to displace the sheath toward the extended position,
thereby retaining the distal end of the sheath in contact with the patient until the sheath

reaches the extended position.

22. A method according to claim 21 further including the step of locking the sheath

25  in the extended position.



