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1 Safety Guard for Syringe Needle Technical Field This invention relates
generally to a safety guard for a syringe needle and more 5 patrticularly,
though not exclusively, to a safety guard for hypodermic needle
assemblies able to shield a tip of the needle before, during and after use.
Background Medical care of individuals tequires the widespread use of
needles for taking blood 10 samples, intravenous drug delivery, and the
introduction or removal of otPfeftifda a4 fé‘&rﬁ)lé‘,‘!ﬁéé%‘?é@,l%r syringes. In
the current context, the use of hypodermic needles to deliver plasma,
anaesthetics, or other medications has become commonplace in
medicine, science, veterinary medicine, and biotechnology. The use of a

ffid itldedle typically involves first inserting a needle into the
patient, injecting a substance or 15 withdrawing a substance as required,
aHU YT RERTO TR Rt BT iRE SHAEhOTR THOBES PRSI
withdrawn and contaminated needle must be handled very carefully )
RATPHEFo IR ARSI HEEH st 1AJtHy SPErHER BYEoRriHElRT Ugrssemblies
woikers from being injured, guards have been developed to 20 block the
t

COPtRESH! reRy Rl B Kb NS o R BREABFLtEER 8fFfor medical

professionals has become of particular importance in recent years

because of the prevalence of potentially fatal infectious diseases, such as
cquired Immune Deficiency Syndrome (AIDS) and hepatitis, and that

%‘h grf?HHéTr;itted by the exchange of bodily fluids through inadvertent

Vméjé]lgz%l %gr_“esgﬂ.l?é’i%ﬁﬁg se pc;[%!tirr]gse gllg xg'?d %)Criégda tfltseerof needles for taking blood
samplés, intravenous drug delivery, and the introduction or removal of other fluids via
canula, needles, or syringes. In the current context, the use of hypodermic needles to
deliver plasma, anaesthetics, or other medications has become commonplace in
medicine, science, veterinary medicine, and biotechnology. The use of a hypodermic
needle typically involves first inserting a needle into the patient, injecting a substance or
withdrawing a substance as required, and then removing the needle from the patient. In
most applications, the withdrawn and contaminated needle must be handled very

carefully during disposal to avoid ‘needle stick’ injury.

To help prevent health care workers from being injured, guards have been developed to
block the tipé of these needles after use. Needle stick protection for medical
professionals has become of particular importance in recent years because of the
prevalence of potentially fatal infectious diseases, such as Acquired Immune Deficiency
Syndrome (AIDS) and hepatitis, and that can be transmitted by the exchange of bodily

fluids through inadvertent wounds caused by accidental needle tip pricks after
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2 withdrawal from infected patients. Accordingly, many kinds of needle
protection devices are available for providing post injection needle stick
protection. Devices with integrated safety features which have been
introduced to provide 5 protection against punctures by hypodermic
needles fall into three basic categories: those which withdraw the needle
into the barrel of the syringe after use; those with a hinged needle guard
WHIBH ROt Ak TR BE SO BRAER tHE o s Ya RSO Wit BeSRATRIOSIiEN
which moves along the needle shaft and covers its tip. The guards may be
rﬁéﬁﬁ%‘il?@ﬁi‘é@‘iﬂ%&%ﬁi‘ﬁ“@ﬁ%& mRetisisrBPyRrstinséraarcitdisdistance
such as, for 10 example, by the use of springs or suction. A key problem
with manually activated designs is that they require the user to either
slide or apply the needle shield to the tip of the needle by hand, ‘
Jgviseamihring st ek sHer detimtstetiab e vn e R WA tHIE Sre Ut an
addition, many of these needle 15 guards interfere with the ability to use
tREPSFHABESHiH SEI HAR A %6BYR AN dals IgEsIPEBTN Aleitegories:
amongst powered devices, a pervasive problem with most existing ,
daergreis innihiay shovidedto! iitediabatr sACHt S5y EBFR ARG the rideefe™ith 2
tip before and during Ioading 20 of the drug such as, for example, froma . .
VIS ehecsate §Hedtis Rl e RSP N SHhiNg hees oS ibrsduth a sliding
the likelihood of needle stick injury. To solve this issue, additional safet)é
SREAPICVLSLEOT fHECE BB L0 1Y Eost D he HesieEds Ry o°

introduce an additional user action - removal of the safety cap - where

é‘eem@%pgm'{m%%ogﬂ%@kmecléwxbe{:gfyen mechanical assistance such as, for

example, by the use of springs or suction.

A key problem with manually activated designs is that they require the user to either
slide or apply the needle shield to the tip of the needle by hand, significantly raising the
risk of unintentional contact with the needie tip. In addition, many of these needle
guards interfere with the ability to use the syringe with single hand so a powered device

1s desirable.

Even amongst powered devices, a pervasive problem with most existing designs is that
they provide no integrated facility for covering the needle tip before and during loading
of the drug such as, for example, from a vial. The safety features are only activated
following use. This increases the likelihood of needle stick injury. To solve this issue,
additional safety caps are often provided but these increase the cost of the devices and
introduce an additional user action — removal of the safety cap — where accidental

puncturing of the skin can occur.
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3 There are a few designs which have attempted to provide protection

before and after use. These are generally operated manually or are

spring biased to extend a tubular shield and enclose the needle canula.
These systems mainly include spiral or 5 complicated channels cut into

the shield which guide it during extensio and lock it in the extended

position. A problem with these designs is that the track systems may not
always be reliable. Also, trigger-based systems may be activated
unintentionally. This may happen in 10 circumstances such as, for

elBHTTOIE f fpiE Aedans Bantadiavs PoRRRFthE patiede meisclsadacfore and after
discomfort for the patient and potentially serious danger from air bubbles
Bt iRtPod st REBRbUHBHBEY RIS &mna%éw# (RtAERAG AP ar
activation of the trigger-based system is often unintuitive for users,

BBIHGS SRR ERErd e Bl BR LS SEMRNP SRR P A
exemplary aspect there is provided a safety guard for a needle of a o
%P@%Cﬁ%céé@ﬁ}sgﬂérﬂl%ﬁ%%é@d”ﬁﬂ@@@ﬁg‘a@éfﬁﬁéWﬁﬁl@ﬁémd lock it in
syringe and having a distal end for engagement with a proximal end of a

A BN RHP IS NETOPIST MRtk 1A AT IR BRI YStoms may not
movement relative to the hub and has at least one external key for
Haap e &rliER)ement therewith of at least one U-shaped keyway in a

frame, the slideable engagement being for rotational and axial movement.
The frame is for sliding engagement with the traveller and has at a distal

end thereof a cap, and has a _ ] ) _ ,
Also, trigger-based systems may be activated unintentionally. This may happen in

circumstances such as, for example, if the needle contacts a bone in the patient. This
ieads to discomfort for the patient and potentially serious danger from air bubbles being
introduced into the blood stream due to cavitation. Furthermore, the activation of the
trigger-based system is often unintuitive for users, leading to potential errors in

operation.

Summary

According to an exemplary aspect there is provided a safety guard for a needle of a
syringe. The safety guard comprises a hub for engagement with the syringe and having
a distal end for engagement with a proximal end of a traveller. The traveller is for
limited rotational and longitudinal movement relative to the hub and has at least one
external key for slideable engagement therewith of at least one U-shaped keyway in a
frame, the slideable engagement being for rotational and axial movement. The frame is

for sliding engagement with the traveller and has at a distal end thereof a cap, and has a
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4 resilient member extending between the traveller and a cap. The cap is
secured to the frame and comprises a central passageway for receiving
therein a tip of the needle. According to another exemplary aspect there

is provided a safety guard for a needle of a 5 syringe, the safety guard
comprising a hub for engagement with thé syringe and having a distal

end with a first saw-tooth formation for engagement with a second
sewitontmdoaation ohiagiavetien. (T e tralsifenis fortimited-potatiteakaht the
longitudinal movement relative to the hub for engagement and

diseng agérwnpiofehe ditshmsogty igrinatinnisng thersecond shthasetdle.
formation. The traveller has at least one external 10 key for slideable
engagement therewith of angled ridges of at least one keyway in a frame,

the slideable engagement being for rotational and axial movement. The
frapaerdiag te rasithen cirenpliey expendiherdstmeendtbatralmiieruantiiarcapeedie of a
The rotational movement of the traveller relative to the hub is able to be
indiieae) By thdearfaupet ehemesiieatve fbersreemeiiteidetisnsyfinge aad having
least one external key and the angled 15 ridges, and the first saw-tooth
faribafiom ditH the I$6€ 6md-S2P BB ARG M BRI SRERTHISE G EY eseaeipldg -tooth
aspect the at least one keyway may be U-shaped; and the cap may be at
Aefisafi enalor e dismd IT e els nhalPbdded rstiatérting Franfen aiiedinal
comprise a central passageway for receiving therein a tip of the needle.
JOEEPIs6tHAIPE S the Bildaseagmeensnhped Keshvagamaptinivieaipssaw-tooth
portion for axial movement of the frame relative to the traveller, a second
oYY HefihGe FePRAIRI- (AR SaaaHeN e Mt hamkled ere external

traveller, and third portion for relative axial ) _
key for slideable engagement therewith of angled ridges of at least one keyway in a

frame, the slideable engagement being for rotational and axial movement. The frame
has a resilient member extending between the traveller and a cap. The rotational
movement of the traveller relative to the hub is able to be induced by the effect of the
resilient member on the interaction of: the at least one external key and the angled

ridges, and the first saw-tooth formation with the second saw-tooth formation.

For the other exemplary aspect the at least one keyway may be U-shaped; and the cap
may be at a distal end of the frame. The cap may be secured to the frame and may

comprise a central passageway for receiving therein a tip of the needle.

For both aspects the at least one U-shaped keyway may have a first portion for axial
movement of the frame relative to the traveller, a second portion for relative rotational

and axial movement of the frame and the traveller, and third portion for relative axial
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5 movement of the frame and the traveller; the angled ridges being a part

of the second portion. The third portion may comprise a lock for engaging

the at least one external key to lock 5 the tip of the needle within the

central passageway. The cap may comprise an end projection having a

flared distal end. The hub may be integraf with a body of the needle and

may comprise a generally cylindrical body with a hollow interior, and at

|sB_Y RN rebBssivine arclitbedtferHisdtisereshed 0 dust frarfirstpispelkthy second
distal end of the hub may have a first saw tooth formation thereon

cBPRpPIing a plurality of first teeth. The traveller may have a distal end

with a proximal edge comprising a second saw tooth formation

comprising a plurality of second teeth for releasable engagement with the
plurality of first teeth of the first saw tooth formation. 15 For the other

aspe i halie SRR eRHE 65 RrgRE ATy Hsistedhe thispniave paigmal key to lock
proximal end to engage within the hub, and the distal end may be of a
dimied Hreaterlenuiitietproxntial BAt SN BIe L e BRI BAAE A 5§

a proximal end wall for engagement thereon of the resilient member. 20

THE 8RR At e or ey Bine e intpetrb itk slradiphithe needle

the longitudinal and rotational movement of the traveller relative to the
Hiflst By comprise a generally cylindrical body with a hollow interior, and at least one

recess with a cut-out formed therein.

For the first aspect a distal end of the hub may have a first saw tooth formation thereon
comprising a plurality of first teeth. The traveller may have a distal end with a proximal
edge comprising a second saw tooth formation comprising a plurality bf second teeth
for releasable engagement with the plurality of first teeth of the first saw tooth

formation.

For the other aspect the traveller may be cylindrically shaped and may have has a
proximal end to engage within the hub, and the distal end may be of a diameter greater
than the proximal end diameter; the proximal end having a proximal end wall for

engagement thereon of the resilient member.

The traveller may comprise a tab for engagement with the cut out to limit the

longitudinal and rotational movement of the traveller relative to the hub.
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The at least one external key may extend longitudinally and may be

radially outwardly directed of the traveller; and may have cylindrical outer
faces and an angled proximal end. 5 The frame may he hollow and may
comprise a cylindrical base and a plurality of columns extending

longitudinally outwardly from the cylindri€al base. There may be a gap
between adjacent columns of the plurality of columns. Each of the plurality

of healutenss maytershdedizay adegionconaleslindad Mag kafedjduaregwardly
may further comprise a finger-grippable collar extending radially
alitacied|gichel tongiterditrdiynzo nxacahnerwi eylindaest paben Thglesproximal
may comprise at least one radially-outwardly extending key extending
Iehditudinally of the hub of for engagement with at least one further

keyway of the frame. The engagement may be for axial but not rotational
movement. 15 The first and third portions of the at least one keyway may
extend longitudinally of the frame. The second portion of the at least one

Ulkp Sisats e\t iesdriganerainiier and seraechar et dhipgo!
portions of the at least one keyway. The first portion of the at least one
KeSHaD Rl BERsOlpRIdSE R VeIt dromd arendasit Ays 20 tree may be a
cap may further comprise a cylindrical skirt and an end wall, the end wall

bR G e6Y cen adigerRbrr BRSOt BP tREEES At HERThERCRISE BRIl ity of
may be the maximum extent of axial movement of the traveller. The
resliHertsEMbe A HBSAE Witk e of dvaliadat thBensabeim gHivekiant Brrtber

axial movement. o
comprise a finger-grippable collar extending radially outwardly and longitudinally

inwardly of the cylindrical base.

The hub may comprise at least one radially-outwardly extending key extending
longitudinally of the hub of for engagement with at least one further keyway of the

frame. The engagement may be for axial but not rotational movement.

The first and third portions of the at least one keyway may extend longitudinally of the
frame. The second portion of the at least one U-shaped keyway may extend laterally of
and connect the first and third portions of the at least one keyway. The first portion of

the at least one keyway may be coincident with the at least one further keyway.

The cap may further comprise a cylindrical skirt and an end wall, the end wall being for
engagement therewith by the resilient member. The end wall may be the maximum
extent of axial movement of the traveller. The resilient member may be within the

traveller at the maximum extent of axial movement.
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7 The frame may be moveable relative to the needle between an

extended position where the tip of the needle is within the passageway,

and at least one retracted position where the tip of the needle extends

beyond the passageway and the cap. When the at least one external key

is in the first portion the frame may be mg@veable between the extended 5
position and a first retracted position. The second portion may comprise a

stép fcontaatable bytheidt ledstene exdernallkéy docaeleasablyiratpuitgn where
the frame in a second retracted position. The second portion may further
obmppisé Ghseentid Hdgehavdre wisivtivept ded st drmstexte moabhkey pussion where
pass to enter the third portion. When the at least one external key is in

the thirdipbetiore dadistahdnticybibiht least oneagxiednbt ay. Mdyed Ohe at least one
engage a tab in the third portion to retain the frame in the extended

positiont. KEyes esilierinemiien iyl benatreash o ne ofa o betteckwithre thended
frame, and built in to the frame. 15 Brief Description of the Drawings In
qroetithatrthe frvention avbpdaifullylbederstobpoandnreadioputrista step
practical effect there shall now be described by way of non-limitative
exanaplebbnby pheferietst emberdimeniscofithe Peresanyirareintiomithéame in a
description being with reference to the accompanying illustrative

crawinigsir20ted theidrawillyssecigute driva peyshettiveaharisexesmpladridge over
embodiment assembled with a syringe in its initial state;
which the at least one external key must pass to enter the third portion. When the at least

one external key is in the third portion a distal end of the at least one external key may

engage a tab in the third portion to retain the frame in the extended position.

The resilient member may be at least one of: mounted within the frame, and built in to

the frame.

Brief Description of the Drawings

In order that the invention may be fully understood and readily put into practical effect
there shall now be described by way of non-limitative example only preferred
embodiments of the present invention, the description being with reference to the

accompanying illustrative drawings.

In the drawings:
Figure 1 is a perspective of an exemplary embodiment assembled with a syringe in its

initial state;
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8 Figure 2 is a perspective view of the assembly of Figure 1 with the
exemplary embodiment in its activated state; Figure 3 is an exploded
perspective view of the assembly of Figures 1 and 2; Figure 4 is a
cross-sectional view along the lines of and in the direction of arrows 4 - 4
5 on Figure 3; Figure 5 is a front perspective view of a column as shown in
Figures 3 and 4; Figure 6 is a front elevation view of the exemplary
SHEGR I8 AtRSFIPRAITES Victs Sliha afifstbse plokitnls, Fryiikdirigxgmplary
elevation view of the exemplary embodiment of Figures 1 to Sina 10
SOURPIHISR! po&tiaH Ei§HrEasis a front elevation view of the exemplary
embodiment of Figures | to 5 in a third use position; Figure 9 is a front
STHPE O VsV Bk EREMRSEHY BB dihiBResTemg Lres Higynssr antbdrth
use position; 15 Figure 10 is a front elevation view of the exemplary
diigstitie At BpEigtrent i miormihe iass sinsn i igadiresiemnaterows 4 - 4
elevation view of the exemplary embodiment of Figures 1 to 5 in a sixth
pYifion; Figure 12 is a front elevation view of the exemplary
embodiment of Figures 1 to 5in a 20 seventh use position; Figure 13 is a

froHIEI VA AHOHARG SPIRE S Rirg ERbBRIMSRPBRAR Y o Safdh

Figure 6 is a front elevation view of the exemplary embodiment of Figures [ to 5ina
first use position;

Figure 7 is a front elevation view of the exemplary embodiment of Figures 1 to Sin a
second use position;

Figure 8 is a front elevation view of the exemplary embodiment of Figures 1 to 5in 2
third use position;

Figure 9 1s a front elevation view of the exemplary emboediment of Figures 1 to 5in a
fourth use position;

Figure 10 is a front elevation view of the exemplary embodiment of Figures 1 to Sina
fifth use position;

Figure 11 is a front elevation view of the exemplary embodiment of Figures 1 toSina
sixth use position;

Figure 12 is a froat elevation view of the exemplary embodiment of Figures 1 to Sina
seventh use position;

Figure 13 is a front elevation view of the exemplary embodiment of Figures 1 to 5 in an
eighth use position;

Figure 14 is a front elevation view of the exemplary embodiment of Figures [ to Sina

ninth use position; and
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eighth use position; Figure 14 is a front elevation view of the exemplary
embodiment of Figures 1 to 5 in a ninth use position; and 9 Figure 15 is a
front elevation view of the exemplary embodiment of Figures 1to 5in a
tenth use position. Detailed Description of Exemplary Embodiments 5 The
exemplary embodiment is safety guard fa¥ a needle of a syringe such that,
when attached to the syringe, the sharp distal needle tip is shielded
durpugetthé majbrity dbvyiical ioserbittorns;yetire mainsiimelerdhEiftites 1 to 5 in a
control of the user. Typical user actions include the removal of the device
fromilitssparkading, attachment to 10 a syringe, loading of medicament

into the device, temporary storage while awaiting use, transportation to or
from a patient, injection of medicament into a patient, withdrawal of fluid
such as blood from a patient, temporary storage following use and
pErtsalsdnPedeniptioni s dSadmiBaks Emokodimengsdrawings there is a guard
10 for releasable attachment to a body 14 of a typical syringe 12. This

mdy bechipine gsibofianstins sxt:atigichhéntanechianiém suctyasycfothat, when
example, a Luer lock 20, as shown. As shown, the guard 10 is integral

with ek edibcasseradlihechiprsisphnredttiéin & witk 20 dibsodytAd fayority of
attachment to the syringe 12, the needle having a needle tip 18 distal from
tREPEEHYISEY aFfswever, teajuarad thajubecansep aratiescomponent from

the needle assembly that is securely and non-releasably attachable to the
needle assembly.

Typical user actions include the removal of the device from its packaging, attachment to
a syringe, loading of medicament into the device, temporary storage while awaiting use,
transportation to or from a patient, injection of medicament into a patient, withdrawal of
fluid such as blood from a patient, temporary storage following use and permanent

device disposal.

As shown in the drawings there is a guard 10 for releasable attachment to a body 14 of a
typical syringe 12. This may be by the use of a standard attachment mechanism such as,

for example, a Luer lock 20, as shown.

As shown, the guard 10 is integral with a needle assembly comprising a needle 16 with
a body 17 for attachment to the syringe 12, the needle having a needle tip 18 distal from
the body 17. However, the guard 10 may be a separate component from the needle

assembly that is securely and non-releasably attachable to the needle assembly.



10

15

20

10 The guard 10 has a huh 22 that is integral with and co-axial with the

body 14. The hub 22 is also co-axial with the needle 16 and surrounds

the needle 16. The hub 22 is that part of the guard 10 that is attachable to

the syringe 12. The hub 22 has a generally cylindrical body 24 and a

hollow interior 32. On the outer surface dfbody 24 are two 5
longitudinally-extending, diametrically opposed and radially-outwardly
diteceedrideyshas: Db the batésmczaretigetbpddy-24 ithevalishsrboiettaThe hub
saw-tooth formation 26 having a plurality of teeth 27. The saw-tooth

fePriation ZBaniay Welchietimgoles lorand sistraddthelraseitinboliae Hub 22 is that
discontinuous, there are two, diagonally opposed sets of at least two
teafhop the ek drhe deastts 2tapbyldalpiteh s Beibht retdvgntidias a generally
interaction with another 10 formation, as is described below. At the

inRerAiEsd BAEY thib ey IR PRSHOE Widmddicalycopposede b Ssdy 28 are two
each recess 28 having a cut-out 30. Also co-axial with the needle 16 and
JaRSUKENY tHe isadule. Tersrgaherany CiherE s Ehy Re i dtaverrsted keys
34 that is sized such that its proximal end 38 can be located within 15 the .
ciirfdricts BBy PE bt Dot etibtar i es igedravaticioihissmgtion 26 having
diameter that is greater than the diameter of the proximal end 38. The
pr8kifaNeAbisEhas d ProriEIoBH®WRAISO "Rt AVt BIeNME 43 Hustrated,
through which passes the needle 16. The distal end 36 of the traveller 34
HHECAPHIBURISWAT BOHAT RS (BRSX Al BagelePpalYy oBressdweissthat least two
formation 44 with a plurality of teeth 45. The saw-tooth formation 44 ma
BectbAlinatsIBE Ethaditaiaa? Aistb At dlE FdiseshfrTusigatHere gl another
two, diagonally opposed sets of at least two teeth 45 each. The formation
ART182HB Attty iRt AAY -ath iR s Teed itk nhBade th & 3o HAtion

34. The teeth 45 ,
diametrically opposed recesses 28, each recess 28 having a cut-out 30.

Also co-axial with the needle 16 and surrounding the needle 16 is a generally cylindrical
and hollow traveller 34 that is sized such that its proximal end 3§ can be located within
the cylindrical body 24 of hub 22. The distal end 36 of traveller 34 is of a diameter that
is greater than the diameter of the proximal end 38. The proximal end 38 has a proximal

end wall 39 with a central opening 41 through which passes the needle 16.

The distal end 36 of the traveller 34 has an outer wall 40 that at its proximal edge 42 has
a saw-tooth formation 44 with a plurality of teeth 45. The saw-tooth formation 44 may
be continuous or, as illusirated, discontinuous. If discontinuous, there are two,
diagonally opposed sets of at least two teeth 45 each. The formation 44 is
complimentary with and adapted to releasably engage the formation 34. The teeth 45

may be angled from 10 to 80 degrees, but are preferably about 30 degrees.
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may be angled from 10 to 80 degrees, but are preferably about 30

degrees. 11 When the traveller 34 is engaged with the hub 22 it is

prevented from longitudinal movement relative to the hub 22 by a flexible

tab 46 with a ridge 48 that engages the cut-out 30. The traveller 34 is free

to rotate relative to hub 22 within the limits defined 5 by the arcuate length

of the cut-outs 30. The traveller 34 is able to move longitudinally relative

to the hub 22 by a pre-determined distance defined by the axial length of

the cut-outs 30. The longitudinal movement is preferably slightly greater
therethdchiigiellof Eaisreofabal tagththy hab £ dnisbie thattddiioRA0AS! texlbes
able to engage with each other and to disengage from each other. 1.0
Aougtniiel wethto TheBulid tearlenstionab28; walaraidisowh datengages the
described as saw- tooth, they may be of any other suitable shape and
forratioly slibh Wayf8eiekampies tapprogimbting &dine Wavethistniimes defined
outer surface of wall 40 of the distal end 36 of the traveller 34 are

|BF G aipaake- e dindc sidraetsicAily bppeselcand radidglycounvargiygitudinally
directed keys 50. It is preferred that the keys 50 have cylindrical outer
fEdaisvare Bdlel paximartipstermanreyE Banaeaicatirdibynbq otdtibleamyh of the
offset from the keys 25 of hub 22 by up to a predetermined angle that is
reliedtd thenlosei wlinshBroarerdHdgiePst tpiabetieithusrachiner GRdwight of
may be 20 in the range 20% to 80% of the tooth length projected onto the
kaphd HisrisetBre Arith iY FRaPE preferibly alourSBoabst theTbecad fisthother

length. The traveller 34 is adapted to engage within a hollow frame 52 that
|§fé%é% scagrasiipm cach other.

Although the teeth 27, 45 and the formations 26, 44 are shown and described as saw-
tooth, they may be of any other suitable shape and formation such as, for example,

approximating a sine wave.

On the outer surface of wall 40 of the distal end 36 of the traveller 34 are longitudinally-
extending, diametrically opposed and radially-outwardly directed keys 50. It is preferred
that the keys 50 have cylindrical outer faces and angled proximal tips. The keys 50 are
able to be rotationally offset from the keys 25 of hub 22 by up to a predetermined angle
that is related to the chosen number and angle of the teeth. Thus the linear offset may be
in the range 20% to 80% of the tooth length projected onto the hub 22 diameter, and is

more preferably about 50% of the projected tooth length.

The traveller 34 is adapted to engage within a holfow frame 52 that is also co-axial with

and at least partially surrounds the needle 16. The frame 52 has a cylindrical base 54
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and at least partially surrounds the needle 16. The frame 52 has a

cylindrical base 54 12 and a plurality of columns 58 extending

longitudinally outwardly from the base 54 towards the distal tip 18 of the
needle 16. Each column 58 is generally shaped as a segment of a

cylinder. Extending radially outwardly angdongitudinally inwardly from the
base 54 is a collar 56 with an angled face such that it can be easily

graspes hylihed fingerssaithemndingfl angserdiBy Rayingadpiutialityef base 54
columns 58, a gap 88 is created between adjacent columns 58 to enable
theveatiedicogieration I tiehguasd1d2 {0 bactobsenedANY @I I shaped as a
operation, or malfunction, can easily be seen through the gaps 88. 10
Thehotlows ranim&a Maycatioconiptiseat singls satid aydingdenapreferablyly from
of a clear material to allow easy viewing of the device internals and the

hiile B2stofbiadolflastback’ afhe fiotducdrame Samayatsodasifulfyasped by the
cylindrical at the proximal and distal ends with gaps 88 fully contained
withgartherdxtalmporionuetthBflama S 2. (15 Hagh 6t thencol Wihinsda8 88 is created
contains substantially linear, recessed keyways 60, 61 that are able to
shdeatsly afjgage thbikeysS250f bl 2Beand keysidaabiradelerd4rd 52 to be
respectively. Each keyway 60 receives a key 25 therein for relative axial
movemahtAbytenatrrel atee trotationalfnoveme 2O fadhe keyweay Gk istho gaps
slideably receive a key 50 therein and is generally U-shaped and has

thie portions: a first portion 61 a, 13

The hollow frame 52 may also comprise a single solid cylinder, preferably of a clear
material to allow easy viewing of the device internals and the hub 22 for blood
‘flashback’. The hollow frame 52 may also be fully cylindrical at the proximal and

distal ends with gaps 88 fully contained within the axial portion of the frame 52.

Each of the columns 58 contains substantially linear, recessed keyways 60, 61 that are
able to slideably engage the keys 25 of hub 22 and keys 50 of traveller 34 respectively.
Each keyway 60 receives a key 25 therein for relative axial movement, but not relative

rotational movement,

Each keyway 61 is to slideably receive a key 50 therein and is generally U-shaped and
has three portions:

a first portion 61a,
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a second portion 61b defined by angled ridges 62 at the distal end of the
keyway 61 and which are able to be engaged by the proximal ends of

keys 50 of traveller 34, and a third portion 61c. 5 The first and third

portions 61a and 61c extend longitudinally of the columns 58, whereas

the second portion 61b extends generallyzlaterally of and connects the first

and third portions 61a and 61c. Preferably, the second portion 61b is
inclinedaetative portie: fildt gditied 61 angteairidgisdetaariglelvizdbodtiofd e keyway
and to the third portion 61c at an included angle of about 45. As shown,

thé fingtploitiomrdilaldscbmneigepedvith theywayi HRlGMdbuif they Glaytheaveller 34,
separate keyways if required or desired. When the keyways 60, 61a are
caidcident, they keys 25, 50 will be longitudinally aligned in the coincident
keyway 60, 61 a. When the keys 25, 50 are longitudinally aligned, the

teeth 27 dondgteengagéand the peaks of teeth 27 are longitudinally

aligned with the peaks of the teeth 50. In this position, the tab 46 is at an

ek dirthersUthodt Botam tHusiod travekinidnegiotediionbl dStidiregtioms 58,
Therefore, the traveller 34 can rotate relative to the hub 22 in one direction
onilerEisibe srdsothoitive kdhpwaysé0g6Erblly prsficridbyf ondcien&eywayfirst and
61., have flexible tabs 64 that are able to lockably engage with the distal

etherd ppthenefdvamddels PB:fsabI20theefmabhpthtidistdbends bhtHadatyse to the
50 of traveller 34. As is explained below, this is to lock the needle tip 18 in
dssifpcananselure posicloded hagls pivbedt hayadsctbdsbatbpoiniomé lc at an

body of the frame 52, projecting into one or more of the keyways 60, 61.
linpluded angle of about 45°. As shown, the first portion 61a is coincident with keyway

60, but they may be separate keyways if required or desired. When the keyways 60, 61a
are coincident, they keys 25, 50 will be longitudinally aligned in the coincident keyway
60, 61a. When the keys 25, 50 are longitudinally aligned, the teeth 27 do not engage and
the peaks of teeth 27 are longitudinally aligned with the peaks of the teeth 50. In this
position, the tab 46 is at an end of the cut-out 30 and thus can trave!l in one rotational
direction. Therefore, the traveller 34 can rotate relative to the hub 22 in one direction

only.

Either or both of the keyways 60, 61, but preferably only the keyway 61, have flexible
tabs 64 that are able to lockably engage with the distal ends of the relevant keys 25, 50,
preferably the distal ends of the keys 50 of traveller 34. As is explained below, this is to
lock the needle tip 18 in a safe and secure position. These tabs 64 may also be located in

the body of the frame 52, projecting into one or more of the keyways 60, 61.
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Keyways 60 are such that the keys 25 cannot leave the keyways 60

thereby permitting relative axial movement but preventing relative

rotational movement. Securely attachable to the distal end of the columns

58 is an end cap 66 with a central, 5 cylindrical passageway 68 which is

able to slideably engage with the needle{k6. The cap 66 can be fixedly
attached to the distal end of the columns 58 by any suitable attachment
nieohveanis Goincisdirtgihutinok iy 2ed tanat bewkda ke pgagind abeligh ¥ ermisting
The cap 66 has an end projection 74 with a flared distal end 76. At the
pretaiinalaeid ebtheneah66ps: eeatihgtaiiaily eylindngaiskieinAdand end

wall 82. The skirt 78 engages the 10 inner surface of the columns 58 to
stabilise the frame 52, and the end wall 82 contains the traveller 34 within

the columns 58. A flexible, resilient member 80 such as, for example, a
cOrmuprelssitnchpiirgtistte-dExial endthtahe svmourds themesdtad 66 Theé a central,
resilient member 80 may be of any other suitable 15 form including, but

noy limdited! togsaaighitioryad Sombithdma lcatushids 2l then framm e/ BR tor fieedi 16. The cap
The spring 80 engages and extends between the end wall 39 of traveller
Sdtand terfavadily 82achedpoobe TheaspritgBhprovides 48 bpgagingtibice

so the traveller 34 is forced towards the fixed hub 22, as well as a

sejvartzingt forcd 4ol forgedhditraviaiier@4imaiiealtfrondthkledp 66g2nThelip 72. The
use of the safety guard 10 will now be described with reference to Figures

6oty 08 hFoansediraabetyngifard the, flacedsbsirdgral/@6. idfrom o stordgad of the
or packaging and, in the Luer lock form shown, attaches it to the syringe
bedyoP40y ghaspitiglibie flamecsDskis 78 and end wall 82. The skirt 78 engages the

inner surface of the columns 58 to stabilise the frame 52, and the end wall 82 contains

the traveller 34 within the columns 38.

A flexible, resilient member 80 such as, for example, a compression spring is co-axial
with and surrounds the needle 16. The resilient member 80 may be of any other suitable
form including, but not limited to, additional longitudinal columns of the frame 52, or
foam. The spring 80 engages and extends between the end wall 39 of traveller 34 and
end wall 82 of cap 66. The spring 80 provides an engaging force so the traveller 34 is
forced towards the fixed hub 22, as well as a separating force to force the traveller 34

away from the cap 66.

The use of the safety guard 10 will now be described with reference to Figures 6 to 15.

To use the safety guard 10, the user removes it from its storage or packaging and, in the

Luer lock form shown, attaches it to the syringe body 14 by grasping the frame 52,
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placing the guard 10 with needle assembly in position and rotating until a
seal is made between the syringe body 14 and the hub 22. This assembly
will now be referred to as a hypodermic syringe. In the original position as
shown in Figure 6, the needle tip 18 is within passageway 68 and does
not extend beyond the fared distal end 7655 To charge the hypodermic
syringe 10, 12 with medicament, the flared distal end 76 of cap 66 is
préssed hganstdhe mdmbratie 6 ehablypicabrigdicamentaviat 8 {Eiguye /) made
The pressure of the membrane 6on the relatively large surface area of
the et bistatiepd tvélychlsed thelodp266 End fsamne52u#d istice bxialfyred to as a
relative to the needle 16 towards the 10 proximal end against the force of
the mpling 80, ywitketHe Keyovais 8@ o6itaslidingooven thigkeys, tBS nbelle tip 18 is
respectively. This exposes the needle tip 18 to the membrane 6 and
allols the segedlenti 18 dalpenettatetthd Pegnmior dwef GeT hiestmiasdch M
extent of movement is when the traveller 34 contacts the end wall 82.
This will allow a large portion of the needle 16 to extend beyond the flared
distal end 76 and thus be exposed. 15 The thickness of the compressed
sprireg@ecabthieypraldnmmins pxtgat 6%, mbverhentdidh hen oo famoldditea end 76 of
within the traveller 34 between the traveller end wall 39 and the end wall
saTHei b persHedri gullst Backthebsyrin e blungeral (Figiren8draaving ic: 7). The
through the sealed inner passageway consisting of the needle 16 and
hi§ PRIt thiersyriigend 200viivere fullyedh davgsds (Figurere), ahehbypodbdmniel end 76
syringe 10, 12 is removed from the vial 20 8, and frame 52 with cap 66 '
réflis Tehhesr Sigindlfpusitidn ardide thd dlfluelic ofatiee spritlg BOtvards the
cover the needle tip 18 with the needle tip 18 being within passageway 68
aPiPHEtS RishdR Hehe Aarasofdhsdplistal®hav 718 trhketyyod donltl syidie over
10, 12 can

the keys, 25, 50 respectively. This exposes the needle tip 18 to the membrane 6 and

ailows the needle tip 18 to penetrate the membrane 6. The maximum extent of
movement is when the traveller 34 contacts the end wall 82. This will allow a large
portion of the needle 16 to extend beyond the flared distal end 76 and thus be exposed.
The thickness of the compressed spring 80 at the maximum extent of movement will be
accommodated within the traveller 34 between the travelier end wall 39 and the end
wall 82. The user then puils back the syringe plunger 4(Figure 8), drawing fluid through
the sealed inner passageway consisting of the needle 16 and hub 22 into the syringe 12.
When fully charged (Figure 9), the hypodermic syringe 10, 12 is removed from the vial
8, and frame 52 with cap 66 return to their original position under the influence of the
spring 80 to cover the needle tip 18 with the needle tip 18 being within passageway 68
and not extending beyond the fared distal end 76. The hypodermic syringe 10, 12 can

then be transported to the patient or safely stored for a short period until the injection of
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then be transported to the patient or safely stored for a short period until
the injection of 16 the medicament is required. The hypodermic syringe
10, 12 can be charged with multiple medicaments as the structure of the
guard allows this. When the injection is required (Figure 10), the collar 56
is grasped firmly and pulled 5 axially inwardly (towards the syringe 12),
fully exposing a significant portion of the needle 16, and the needle tip 18,
urtd msfopisctelisanduardidibleypbdkrisibearthgdDiding this eafianstiewith
keyways 60, 61 a move over the keys 25 of hub 22, and keys 50 of
tranetietc3d e déspeatively:hd/hencthe kéyseSflaré dlearsahithe keyway 61la
the traveller 34 is able to rotate until the keys 50 are able to engage the
angled ridges 62 of keyway 10 portion 61b. This is because the pressure
of the spring 80 on the teeth 45, 27 is able to rotate the traveller 34 about
the& henglie daa axissrelqivedtdilre th Ut 2 Zhantili teeih 45ty @ figade and pulled
between teeth 27. The rotation to enable the teeth 27, 45 to engage
movasy the kelys SOxtartetoveytngséepridiporkionsGitha Agmfentiopedion of the
above, when the keys 25, 50 are in the keyways 60, 61 a, the keys 25, 50
areddhyltudimdtyealigdéti thSteathl 2741d5 14 Serend anengligled ¢ Aol tathettd.
is at one end of the cut-out 30. Therefore, traveller 34 can rotate relative
tdohoin 2 hin onedditdetienomy 680 thhaweoteckeyshibkoxe? Setdnd 230rtidrkeys 50
61b. Key 25 remains in keyway 60. The collar 56 is then released (Figure
10} tekelfordd, peoptdadehy Wadretlcakepyihig) 86 ckuamittheayteradtiontiat traveller
the proximal end of the keys 50 causes: the guard 52 to move axially
oatwardil telsnivt tntHahedweletBreakitow kegrseS0daranighgd desyilay keyway
portion 61b, and

portion 61b. This is because the pressure of the spring 80 on the teeth 45, 27 is able to

rotate the traveller 34 about the longitudinal axis relative to the hub 22 until teeth 45
fully engage between teeth 27. The rotation to enable the teeth 27, 45 to engage moves
the keys 50 to be over the second portion 61b. As mentioned above, when the keys 25,
50 are in the keyways 60, 61a, the keys 23, 50 are longitudinally aligned, the teeth 27,
45 are not engaged, and tab 46 1s at one end of the cut-out 30. Therefore, traveller 34
can rotate relative to hub 22 in one direction only — to move the keys 50 over second

portion 61b. Key 25 remains in keyway 60.

The collar 56 is then released (Figure 11). The force provided by the helical spring 80
and the interaction at the proximal end of the keys 50 causes:

the guard 52 to move axially outwardly relative to the traveller 34 to allow keys
30 to engage keyway portion 61b, and

for traveller 34 to continue rotating about the longitudinal axis as the key 50

engages the second portion 61b due to the angled nature of the angled ridges 62 of
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for traveller 34 to continue rotating about the longitudinal axis as the key
50 engages the second portion 61b due to the angled nature of the
angled ridges 62 of 17 second portion 6 1 b until the keys 50 reach the
step 84 of the angled ridges 62. The force of the spring 80 firmly holds
the frame 52 and cap 66 in position with {fye needle tip 18 exposed due to
the keys 50 pressing on step 84. The injection or fluid sample withdrawal

casctheptakenptasefigueckd ). 5 Whemthesivjeetion oe fiuid witheravsl. The force
has been completed and the needle 16 has been removed from the

pafient rigyre0Bmthecloliandbrisrgrasped ans quitegoaxiallywianardstae: tp 18
syringe 12 until a stop is felt and audible click is heard. During this motion:

thekeyd B0careiisengagesdrometbe sigpB4 thdiafe:movadralatve e
the 10 columns 58 axially beyond the step 84 towards the distal end of
thertdiumais: 58 tlibe pregduce Gfithesspring 80 on the teeth 45, 27 rotates
the traveller 34 about the longitudinal axis relative to the hub 22 until
teeth 45 fully engage between teeth 27. This is the audible click that is
heard. Keys 50 then pass over a second ridge 86 of angled ridges 62
tOWiaerdl shihen fhirdb keylaydpoitidna6he 1hS Hdea collar&6dcanithembealle 16 has been
released (Figure 14). During the following motion, the interaction of the
distad entifofithibkpyscho &Einglithd 2ngle of the Secopddidgentbasivdkixialy
the nature of the angles of the teeth 27, 45 cause the traveller 34 to rotate
aboutthehiongitgdindlexisretative fic thartl 22 4vbkst ¢heksedanciribge86tas motion:
the teeth 27, 45
the keys 50 are disengaged from the step 84 and are moved relative to the
cotumns 58 axially beyond the step 84 towards the distal end of the columns 38,
the pressure of the spring 80 on the teeth 45, 27 rotates the traveller 34 about the
longitudinal axis relative to the hub 22 until teeth 45 fully engage between teeth 27.
This is the audible click that is heard. Keys 50 then pass over a second ridge 86 of

angled ridges 62 towards the third keyway portion 61c.

The collar 56 can then be released (Figure 14). During the following motion, the
interaction of the distal end of the keys 50 and the angle of the second ridge 86 as well
as the nature of the angles of the teeth 27, 45 cause the traveller 34 to rotate about the
longitudinal axis relative to hub 22 past the second ridge 86 as the teeth 27, 45

disengage such that the keys 50 align with the third keyway portions 61c.

The force of the spring 80 then causes the keyway portions 61c¢ to move relative to the
keys 50 until the keys 50 reach the proximal end of the frame 52 (Figure 15). The frame

52 and cap 66 are then prevented from sliding longitudinally towards the distal tip 18 by
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20 disengage such that the keys 50 align with the third keyway portions

61c. The force of the spring 80 then causes the keyway portions 61c to

move relative to the keys 50 until the keys 50 reach the proximal end of

the frame 52 (Figure 15). The frame 52 and cap 66 are then prevented

from sliding longitudinally towards the digtal tip 18 by 18 the flexible tab

16 with a perpendicular face that securely engages with the distal edge of

the Keystho tabhis iwithe: flagloperaiorat pasition ofihe safety guarechd Qistal edge
The needle tip 1.8 is within passageway 68 and does not extend beyond

tbe tfaredydistal g if CheTheal yRestesmicsyinge dfihd 2aca1 therdd®. The needle
stored and disposed of in accordance with 5 known, correct procedures.
DRiririthei entineasisage oy cleaadiges's iandscnaed apiraachied o8aesdo 76. The
the distal tip than the collar 56. During fluid injection or withdrawal from
theppatienic theieds Bcleacavigendfdhernekbsid tipi8.ea stibstantialdengith

of needle available for deep penetration, 10 and a locking mechanism so
thesadetygueardrbeghauld not be triggered accidentally. Prior to fluid

injection or extraction from the patient, the user is provided with a

positive, intuitive action for uncovering the needle tip. This action is
substantially similar to the action used during injection and therefore
rBguings ity oreno dpginide 4 Sdecidveins imjedtipprtheienisresienidarthe distal tip
positive, intuitive action for re-covering the needle tip 18 as already
penfotheech! IEhistattiom sibub staetiadly simildrdio s Eotiothepederpridrete is a clear
injection and therefore requires no additional training. Once the final state
isigetivatbd nted lguard Ssdovkedrin g dsitioh of rexeitingarbhisdwfdiep Rhetration,
needle 16 as well as needle stick injury during disposal.

and a [ocking mechanism so the safety guard 10 should not be triggered accidentally.

Prior to fluid injection or extraction from the patient, the user is provided with a
positive, intuitive action for uncovering the needle tip. This action is substantially
similar to the action used during injection and therefore requires little or no training.
Following injection, there is a similar positive, intuitive action for re-covering the
needle tip 18 as already performed. This action is substantially similar to the action used

prior to injection and therefore requires no additional training.

Once the final state is activated, the guard is locked in position, preventing re-use of the

needle 16 as well as needle stick injury during disposal.

Whilst there has been described in the foregoing description exemplary embodiments of
the present invention, it will be understood by those skilled in the technology concerned

that many variations in details of design, construction and/or operation may be made



Whilst there has been described in the foregoing description exemplary
embodiments of the present invention, it will be understood by those
skilled in the technology concerned that many variations in details of
design, construction and/or operation may be made 19 without departing
from the present invention. MCSLLP 207Ehe Claims J. A safety guard for
a needle of a syringe, the safety guard comprising: a hub for engagement
withHe sypinge anahavingradistalendowith a first saw-tooth formation
for engagement with a second saw-tooth formation of a 5 traveller; the
traveller being for limited rotational and longitudinal movement relative to
the huh for engagement and disengagement of the first saw-tooth
formation and the second saw-tooth formation, the traveller having at
least one external key for slideable engagement therewith of angled
ridges of at least one keyway in a frame, 10 the slideable engagement
being for rotational and axial movement; the at least one external key
being discrete from the second saw-tooth formation; the frame having a
resilient member extending between the traveller and a cap; the frame at
least partially surrounding the needle; and the rotational movement of the
traveller relative to the hub being able to be 15 induced by the effect of
the resilient member on the interaction of. the at least one
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external key and the angled ridges, and the first saw-tooth formation with

the second saw-tooth formation. 2. A safety guard as claimed in claim 1, pcsLLp

wherein the at least one keyway is U-shaped; and the cap is at a distal

end of the frame, the cap being secured to the frame and 20 comprising a
central passageway for receiving thereiiia tip of the needle. 3. A safety

guard as claimed in claim 2, wherein the at least one U-shaped keyway

ke G4iens portion for axial movement of the frame relative to the traveller,

a second portion for relative rotational and axial movement of the frame
and'thaletz\alier, nd MCEE bPa 2drthid ortiditfogratdivenaxisihg:

movement of the frame and the traveller; the angled ridges being a part of
the second pdrtion cagaeeatei ytlart asdhaieed ineiapm 3 st eralmitie a first
third portion comprises a lock for engaging the at least one external key

to |&eK-tRettg Grheonde RngAgsmatie d8niratcoshesadevhyoBnaisafety
guard as claimed in any one of claims 1 to 4, wherein the cap comprises

an {é?ﬁ’élfs%jection having a flared distal end. 6. A safety guard as claimed

in any one of claims Ito 5, wherein the hub is integral with a body of the
needle antediRpikEd sypiaramite intricnabsny Wwinaiadioabmoyement relative
interior, and at least one recess with a cut-out formed therein. 7. A safety
quatdigsiibitheengrary aHant eisshraactecs! ahdrlithirdoefiefogmation and

cylindrically shaped and has a proximal end to engage within the hub, and
thelfisiggond saw-tooth formation, the traveller having at least one external key for

slideable engagement therewith of angled ridges of at least one keyway in a frame,
the slideable engagement being for rotational and axial movement; the at Jeast one
external key being discrete from the second saw-tooth formation;

the frame having a resilient member extending between the traveller and a
cap; the frame at least partially surrounding the needle; and

the rotational movement of the traveller relative to the hub being able to be
induced by the effect of the resilient member on the interaction of: the at least one
external key and the angled ridges, and the first saw-tooth formation with the second

saw-tooth formation,

2. A safety guard as claimed in claim !, wherein the at least one keyway is U-shaped;

and the cap is at a distal end of the frame, the cap being secured 1o the frame and

comprising a central passageway for receiving therein a tip of the needle.

3. A safety guard as claimed in claim 2, wherein the at least one U-shaped keyway has

a first portion for axial movement of the frame relative to the traveller, a second

portion for relative rotational and axial movement of the frame and the traveller, and



10

15

20

end is of a diameter greater than the proximal end diameter; the proximal

end having a proximal end wall for engagement thereon of the resilient MCSLLP

member. 15 8. A safety guard as claimed in claim 6 or claim 7 when

appended to claim 6, wherein the traveller comprises a tab for

engagement with the cut out to limit th@1longitudinal and rotational

movement of the traveller relative to the hub. 9. A safety guard as claimed

in anydpeofickimsldie dxwuhereinithatatfldasirome axtdrnaldellextbadsgled
longitudinally and is radially outwardly directed of the 20 traveller; and
hasidylindrical opter fcks andndmpangied proximal end. 10. A safety guard

as claimed in any one of claims Ito 13, wherein the frame is hollow and
tomprises aweylindridairhed e atara pludaditgiotisothirhsoesitendingrises a lock for
longitudinally outwardly from the cylindrical base, there being a gap
betweepiagjacenicoiumns obrthé ipintallgebftbolipm{shmesile prigpn the gentral
safety guard as claimed in claim 10, wherein each of the plurality of
colpnasreisvghaped as a segment of a cylinder. 12. A safety guard as

claimed in claim 10 or claim 11 further comprising a finger- grippable
Bollarsefcortiay! raidtlyredtinariyanal eagrsdinaty Wivsrdyhsfappcgmprises an
cylindrical base. 13. A safety guard as claimed in any one of claims 1 to

12, apdhereinctirn Malyisgm digtabad one radially-outwardly extending

key extending longitudinally of the hub of for engalgement with at least

bnefarfisr weyway drimedrinay onrs eh i &0 Belfigerein the hub is integral

with a body of the needle and comprises a generally cylindrical body with a hollow
interior, and at least one recess with a cut-out formed therein.

7. A safety guard as claimed in any one of claims 1 to 6, wherein the traveller is
cylindrically shaped and has a proximal end to engage within the hub, and the distal
end is of a diameter greater than the proximal end diameter; the proximal end having
a proximal end wall for engagement thereon of the resilient member.

8. A safety guard as claimed in claim 6 or claim 7 when appended to claim 6, wherein
the traveller comprises a tab for engagement with the cut out to limit the
longitudinal and rotational movement of the traveller relative to the hub.

9. A safety guard as claimed in any one of claims 1 to 8, wherein the at least one
external key extends longitudinally and is radially outwardly directed of the
traveller; and has cylindrical outer faces and an angled proximal end.

10. A safety guard as claimed in any one of claims 1 to 13, wherein the frame is hollow
and comprises a cylindrical base and a plurality of columns extending longitudinally
outwardly from the cylindrical base, there being a gap between adjacent columns of

the plurality of columns.
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for axial but not rotational movement. 10 14. A safety guard as claimed in

claim 3, or any one of claims 4 to 13 when appended to claim 3, wherein  jiegiLp

the first and third portions of the at least one keyway extend longitudinally

of the frame, and the second portion of the at least one U-shaped keyway
extends laterally of and connects the figst and third portions of the at least

one keyway. 15 15. A safety guard as claimed in claim 14 when appended
t0.chaintcl B gudréreinithméidsh piaitiohlofithedhleadt oftdkelmait ysof columns is
coincident with the at least one further keyway. 16. A safety guard as
clashasdranypamecof claimglibderl5s, wherein the cap further comprises a
cylindrical skirt and an end wall, the end wall being for engagement
tAeresiftt hy e pesilientathembem 20 ¢7claisatdtyiglard e piimed fmger-
claim 16, wherein the end wall is the maximum extent of axial movement

of tierpabislierthe vesiiomg rballyeribeinglyithinohaitraliedidy arwihdly of the
maximum extent of axial movement. 18. A safety guard as claimed any
onedilairakb21® 17, wherein the frame is moveable relative to the

needle between an extended position where the tip of the needle is
MoSsErpLy23wvilin dearpbBagenay, dridearrehst dRe roistdBditrsmprises
where the tip of the needle extends beyond the passageway and the cap
19.3hlsaFeppgytishial B VR ﬁ%@i%ﬁé%ﬁé@ﬁ%&%@@%%%@é hub of
external key is in the first portion the frame is moveable between the
exté?fd’éﬁ%ﬂ?ﬂﬁ(%%ﬁ]aaé kgagt one further keyway of the frame, the engagement being

for axial but not rotational movement.

14. A safety guard as claimed in claim 3, or any one of claims 4 to 13 when appended to
claim 3, wherein the first and third portions of the at least one keyway extend
longitudinally of the frame, and the second portion of the at least one U-shaped
keyway extends laterally of and connects the first and third portions of the at least
one keyway.

15. A safety guard as claimed in claim 14 when appended to claim 13, wherein the first
portion of the at least one keyway is coincident with the at least one further keyway.

16. A safety guard as claimed in any one of claims 1 to 15, wherein the cap further
comprises a cylindrical skirt and an end wall, the end wall being for engagement
therewith by the resilient member. |

17. A safety guard as claimed in claim 16, wherein the end wall is the maximum extent
of axial movement of the traveller; the resilient member being within the traveller at
the maximum extent of axial movement.

18. A safety guard as claimed any one of claims 2 to 17, wherein the frame is moveable

relative to the needle between an extended position where the tip of the needle is
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wherein the second portion comprises a step contactable by the at least  pesLLp
one external key for releasably retaining the frame in a second retracted

position. 21. A safety guard as claimed in any one of claims 18 to 20,

wherein the second portion 10 comprisgs a second ridge over which the

at least one external key must pass to enter the third portion. 22. A safety

guakgr dRimechinaay, ane of lelain ks te2lciyhaiaimwientiie aplefdic needle
one external key is in the third portion a distal end of the at least one

extesnalkeye ergagepasiaeinaherihiic pagtion to retain the frame in the

extended position. 15 23. A safety guard as claimed in any one of claims 1

1022, safdereimttieesiient member i ahdesdstone sblevteafrone thaernal key is

group consisting of: mounted within the frame, and built in to the frame.
in the first portion the frame is moveable between the extended position and a first
retracted position.

20. A safety guard as claimed in claim 18 or claim 19, wherein the second portion
comprises a step contactable by the at least one external key for releasably retaining
the frame in a second retracted position.

21. A safety guard as claimed in any one of claims 18 to 20, wherein the second portion
comprises a second ridge over which the at least one external key must pass to enter
the third portion.

22. A safety guard as claimed in any one of claim 18 to 21, wherein when the at least
one external key is in the third portion a distal end of the at least one external key
engages a tab in the third portion to retain the frame in the extended position.

23. A safety guard as claimed in any one of claims 1 to 22, wherein the resilient

member is as least one selected from the group consisting of: mounted within the

frame, and built in to the frame.



