1 NEEDLE SAFETY DEVICE The present invention relates to a needle safety device for a medical device
such as, for example, an intravenous catheter apparatus, the needle safety device comprising 5 a base
portion having a bore extending in an axial direction therethrough for receiving a needle, and first and
second opposing jaws extending from the base portion generally in the axial direction. A needle safety
device of this kind is generally known and operative a5 a guard for 10 the tip of a needle of the medical
device by automatically covering the needle tip during withdrawal of the needle, for example, from a
patient. The needle safety device thereby serves to prevent accidental pricking of, for example, a medical
professional by the needle after removal of the needle from the medical device. Exemplary needle safety
devices are disclosed in EP 1 449 554 Al, N2 B 596568 A bangdpE 1544 34 569 Al. It is an object of the
invention to provide an improved needle safety device. This object is satisfied by a needle safety device
having the features of claim 1. 20 The needle safety device of the invention is characterized in that at
least a portion of the BeseHd Rt ferINes R erhesdesalabedayiGean metivgbitimetedso the base
portion, wherein gaidxpoinpionaafithawecondgtetés aafteatad) b evideoespafetytddbieciicsinewing order to allow

a needle recgived i 06,536k ALif bins o Siendal dRbRIAL LU e aesgle safey

device. According to the invention the deflectable portion of the second jaw and the first jaw are made
from two separat@%ﬁrpﬁe?ﬁerae%/f'ﬂeaﬂ‘éé’aﬁgré%fé%oﬁg\gié%wéa?f&eggflgpﬁjéoﬁ‘d@ﬁtga% MEEYles of different
thicknesses, sincgeseiadyantizg woniditeieiameter of 30 the bore for receiving the needle needs to be
adjusted to the thickness of the needle, whereas a reliable safety function of the needle safety device is

ensured at all tmes, g, to the, defiectabli of i JefeSlRAIG RAIan Shahssegend oy p.addition, the

10 the tip of a needle of the medical device by automatically covering the needle tip
during withdrawal of the needle, for example, from a patient. The needle safety de-
vice thereby serves to prevent accidental pricking of, for example, a medical profes-
sional by the needle after removal of the needle from the medical device. Exemplary
needle safety devices are disclosed in EP 1 449 554 A1, EP 1 595 568 A1 and DE

15 44 34 569 A1.

It is an object of the invention to provide an improved needle safety device.

This object is satisfied by a needle safety device having the features of claim 1.
20
The needle safety device of the invention is characterized in that at least a portion of
the second jaw is formed from a separate structural member connected to the base
portion, wherein said portion of the second jaw is deflectable with respect to the first
jaw in order to allow a needle received in the bore of the base portion to extend all
25 the way through the needle safety device.

According to the invention the deflectable portion of the second jaw and the first jaw
are made from two separate parts. Thereby, the needle safety device can easily be
adapted to needles of different thicknesses, since substantially only the diameter of
30 the bore for receiving the needle needs to be adjusted to the thickness of the needle,
whereas a reliable safety function of the needle safety device is ensured at all times
due to the deflectablity of the deflectable portion of the second jaw. In addition, the



2 needle safety device of the invention can be manufactured at low cost due to its simple design.
According to the invention, the second jaw is formed from a strip of sheet metal 5 having spring-like
properties. Such a strip of sheet metal is easy and inexpensive to manufacture. Furthermore, due to its
spring-like properties it may be deflected against a restoring force by a needle extending all the way
through the needle safety device, such that it snaps i front of the needle tip as soon as the needle tip is
moved inbetween the two jaws, thereby safely guarding the needle tip. Alternatively, the 10second jaw
may be formed from a strip of plastic material having spring-like proper- ties. The strip of sheet metal is
attached to the base portion at a proximal end face thereof. In this context, the term distal designates the

side of a structurabsarMaesL aE4BDbINkBaRERGIPRAN whighibadeed attibweys wbhap the needle
extends through the peegdsle safety device, whereas the term proximal designates the opposite side. The

strip of sheet me?éTR]ay%g]é a generally L-shaped form, wherein the long leg of the L-shape extends
generally in the axial direction, i.e. generally parallel to the first 20 jaw, whereas the short leg of the
L-shape extendsAyenetialiytpeipendiatitar|yHe sheoasigdwlirectiomedr renshostripgooktizetlaghalpe is used to

attach the stjp of,sheeLFRIIie DRSS ROIPR TRSPUIRATASFLBELLMAMLS AlRheY (o the base

portion by means of a_heat sealing connection lued connection or by a welded connection. 25

by a glued ¢ .
According to an SABYERNLHt RUTE Y&y BS‘/etP;B iR/ SREBE e RRRBHES v BB BRisEYRPE%nd second
sections that canageimabow eebiasiagverto agmeatiercerding ek dutivmntzypusd foemeediategjedtly with the base

portion, whereasdég-sesickisactiampay fhConpeaRAISsUss sesHuRYdRaNS Pbdebinge. The
second section hepee fomR SO e SR GRIR8LS RO oL RSSEECRLR vip. Atternatively, the
10 second jaw may be formed from a strip of plastic material having spring-like proper-

ties.

The strip of sheet metal is attached to the base portion at a proximal end face

thereof. In this context, the term distal designates the side of a structural member
15  facing in the direction in which the needle tip points when the needle extends through

the needle safety device, whereas the term proximal designates the opposite side.

The strip of sheet metal may have a generally L-shaped form, wherein the long leg of
the L-shape extends generally in the axial direction, i.e. generally parallel to the first
20 jaw, whereas the short leg of the L-shape extends generally perpendicularly to the
axial direction. The short leg of the L-shape is used to attach the strip of sheet metal
to the base portion. The strip of sheet metal may be attached to the base portion by
means of a heat sealing connection, by a glued connection or by a welded connec-
tion.
25
According to an embodiment not covered by the invention, the second jaw comprises
first and second sections that can be moved relative to each other. The first section
may be formed integrally with the base portion, whereas the second section may be
connected to the first section by means of a hinge. The second section hence forms
30 the deflectable portion of the second jaw.



3 The first and second sections of the second jaw may be formed from two separate parts, in which case
at least one pin may be formed on one of the sections and pivoted in the respective other one of the two
sections. 5Alternatively, the first and second sections may be formed from one piece, in which case the
hinge could be a film hinge. If the first and second sections of the second jaw are formed from two
separate parts, the first section may be made from thé same material as the second portion, for
10instance, a plastic material. According to an embodiment of the invention, the first jaw is preferably
formed integrally with the base portion, since this reduces the number of parts in the needle safety device
and thus adds to the simplicity thereof. 15 Forming the base portion, and thus preferably also the first jaw,
from a plastic matge Hadthelpsdechd thatisad Wrend18conRtsial AP Waskkring #mnaedesairty device. If
the first jaw is subsrt%nlt;]awﬁiglgigds%n wgégtaged ip}t(ﬁg{itﬁ ui otpn(]aeg%%dgﬁesa{g% dey iggSZOi? achieved. At the
same time, a reliabie func loning 5fthe eeaTe sare 3); BVice 1S ensured due o the det e%%ability of the
second jaw. An NSt d1ereeReEivR StHea R Pid TR SV aRRFi¥toNd jaws may be provided and, in particular,
arranged in the region of the deflectable portion of the second jaw. Pref- 25 erably, the elastic element

and the jawszare gpnfighiagl SUchbahih&a5TleceRls PRLIPRbIREPREANGHAYEAN RS ARFFad away from

the first jaw against a restoring force of the elastic element in order to allow the needle received in the

oring | ]
bore to extend alf#i& Wal) Mot AR IR Sifety device.

If the first and second sections of the second jaw are formed from two separate parts,
the first section may be made from the same material as the second portion, for
10 instance, a plastic material.

According to an embodiment of the invention, the first jaw is preferably formed inte-
grally with the base portion, since this reduces the number of parts in the needle
safety device and thus adds to the simplicity thereof.

15
Forming the base portion, and thus preferably also the first jaw, from a plastic mate-
rial helps to further reduce the costs of manufacturing the needle safety device.

If the first jaw is substantially rigid, an increased integrity of the needle safety device
20 is achieved. At the same time, a reliable functioning of the needle safety device is
ensured due to the deflectability of the second jaw.

An elastic element surrounding the first and second jaws may be provided and, in
particular, arranged in the region of the deflectable portion of the second jaw. Pref-

25 erably, the elastic element and the jaws are configured such that the deflectable
portion of the second jaw can be spread away from the first jaw against a restoring
force of the elastic element in order to allow the needle received in the bore to extend
all the way through the needle safety device.

30 Due to the elastic element exerting its restoring force on the second jaw in the de-
flected state of the second jaw, which is the state in which the medical device, for



4 example, an intravenous catheter apparatus, is typically shelved prior to use, the elastic element
ensures that the spread apart jaws will snap together and guard the needle tip upon withdrawal of the
needle from the medical device even after a longer shelve time, thereby continuously ensuring a correct
functioning of the needle safety 5 device. In addition, the elastic element prevents the jaws from
becoming loose when the needle safety device slides*along the needle, thereby further adding to a
correct functioning of the needle safety device. Furthermore, the elastic element helps prevent the needle
tip from protruding sideways out of the needle safety device, thereby further increasing the protecting
function of the needle safety device. 10 The elastic element may comprise a tension ring completely

surrounding the jayui6104ar ianesREu P EABKRS: "Sppahaue tbeﬁﬂ&wmmrw.yaqdaygs QRl in part. In
order to prevent ttIe pee%le i arde%bytkhesneegl fet% vice from gtrotrud 15|n (?1 eyond the free

d
ends of the jaws, the secon u}Etessan ang "&hd ?éc?{ G at’ s%neg which extends towards the

first jaw. Preferalﬁ‘l@@‘iﬁéi&h‘ﬁfé’d"‘étﬁe@ééh@frmg feadedreticheragdicd Qﬁﬁﬁ%ﬁ\éﬁi‘ Gfithe |aBeRile extending all
the way through thevieadle safety deviteotizerebyudedectvrg:thésecond) 20jaw nasdleexiangs across at

least a portiap ol e, eaghRhiheLakiuhep e anede RdsnrasbhelRsstiadist and second

jaws. In order to hold the needle safety device in the medical device, for instance in an intravenous

catheter apparatlf& ﬁegﬂlﬁﬁtﬁ@w%‘%?rﬁ%ﬁ Aong e s e thegsoy Byt A9EIRRIS &riP'Pthe second jaw
for engaging witHundmmegpgritngektikingfatyedavictorimgtemarhotsirtpsiicieemedibalpdevice in which the

needle safety devigg iﬁéﬂé@@léﬁf@imp%ﬁf&wet\h@ye%ﬂesﬁm Abdar sarApddAve iSHavaby that the
shoulder or protr!fj lﬂg of the sec lgages W'éECHA S?ﬁ% means formed in the housing of

the medical dewce While the n é?]dqeo ex enc?s LYTﬁhe way t rough nesdle safety device, whereas the

shoulder or‘;?rotrusmn of the second jaw and the locking means of the housing are disengaged as soon
as the needle tip Tagatastie@lement may comprise a tension ring completely surrounding the jaws,

and/or a clamp, bracket, "C" clip or the like surrounding the jaws only in part.

In order to prevent the needle tip guarded by the needle safety device from protrud-
15  ing beyond the free ends of the jaws, the second jaw has an angled end section at its
free end, which extends towards the first jaw.

Preferably, the angled end section is formed such that it is supported on the needle
extending all the way through the needle safety device, thereby deflecting the second

20 jaw, and extends across at least a portion of the free end of the first jaw, when the
needle tip is located between the first and second jaws.

In order to hold the needle safety device in the medical device, for instance in an
intravenous catheter apparatus, a shoulder or protrusion is formed in the region of
25 the free end of the second jaw for engaging with a corresponding locking means
formed in a housing of the medical device in which the needle safety device is to be
received. Preferably, the deflection of the second jaw is such that the shoulder or
protrusion of the second jaw safely engages with the locking means formed in the
housing of the medical device, while the needle extends all the way through the
30 needle safety device, whereas the shoulder or protrusion of the second jaw and the
locking means of the housing are disengaged as soon as the needle tip is received



5 between the jaws upon withdrawal of the needle and the second jaw snaps towards the first jaw due to
the restoring force exerted by the second jaw and/or the elastic element. 5Further subject matter of the
invention is an intravenous catheter apparatus compris- ing: a housing defining a chamber; a needle
received in the chamber; a needle safety device of the aforementioned kind, slideably arranged on the
needle; and an at least part annular relieving depresston formed at an inner surface of the housing for
receiving a locking shoulder or protrusion of the needle safety device. 10 By receiving the locking
shoulder or protrusion of the needle safety device in the at least part annular relieving depression, the
needle safety device is safely held in the chamber of the housing as long as a second jaw of the needle
safety device is dpfipeéadiaskndyupeiwales WiAh JegRadd@adkicstiaweebhageaigssalpdgevice, i.e. as
olong as the jaws e spieadapar asds he saseuhen he peedie exiends all fhe way fhrough the
needle safety device. fmon awithdrawal of the neecffe, for é/xamp e from a patient, the Jaws snap together
as soon as the né@ﬁlé‘”ﬁp passes the free end of at least one of the jaws to be re- 20 ceived between the
jaws, thereby releasing the locking shoulder or protrusion of the needle safety device from the relieving

depression of the:lvsiagnd ALY ihosvshisda amavs.dis ieeilesplebdrica igggiher with the

needle from the housing of the intravenous catheter apparatus. 25Apart from the fact that a relieving

depression is eadi8r 3" MERGARNNY AT PEIafNSRY IR TR hARCA P dEsA & also provides
some stress reliedavahefdbeafrtgameantptied toflesliderbtntsrangedticthamnatwde; anteauht \wdgi a larger

diameter is usedpdharstiessdRNaipdawmssianeRa af MavamaitRbbrmneaadlaigBlineéathe needle

safety device andr,i sg?ciﬂcall relative to the. second j]aw. Her}c &he needle can be 30withdrawn from the
’ . ocking Q@Ru {1%r Or protrysion of thle eedle satery ev%e. . .
housing of the intravenous catneter apparatus with less efiort. 6°In ordér to achieve a particularly safe

locking of tH& needle safety device inside the housing, a retaining protrusion may be provided which is
formed adjacent Byersetieirigghdapekiagiehoatden onpestsisiéacs ofctinedutwisingryadel extents utto the chamber

for engaging withdhg IneKing ShoMIARH-Br Lo RE e asedisir AlRRTE 4Ry held in the
chamber of the housing as long as a second jaw of the needle safety device is de-
flected radially outwards with respect to a first jaw of the needle safety device, i.e. as
15 long as the jaws are spread apart, as is the case when the needle extends all the
way through the needle safety device.

Upon a withdrawal of the needle, for example from a patient, the jaws snap together
as soon as the needle tip passes the free end of at least one of the jaws to be re-

20 ceived between the jaws, thereby releasing the locking shoulder or protrusion of the
needle safety device from the relieving depression of the housing and making it
possible to remove the needle safety device together with the needle from the hous-
ing of the intravenous catheter apparatus.

25  Apart from the fact that a relieving depression is easier to manufacture than a retain-
ing protrusion, the relieving depression also provides some stress relief to the second
jaw in the deflected state, in particular when a needle with a larger diameter is used.
The stress relief allows for an easier movement of the needle relative to the needle
safety device and, specifically, relative to the second jaw. Hence, the needle can be

30 withdrawn from the housing of the intravenous catheter apparatus with less effort.



5 The relieving depression may be a quarter- or semi-annular depression or groove, or it may extend
along the complete periphery of the inner surface of the housing. If the relieving depression is part
annular, for example quarter-annular or semi- 10 annular, it is important that the needle safety device is
inserted into the chamber of the housing in a correct position relative to the housing, in order to ensure
that the locking shoulder or protrusion provided on a 8eflectable portion of the needle safety device is
received in the relieving depression of the housing. This can be achieved by providing a needle hub
attached to the needle with a non-circular inner cross-section, 15 for instance a part circular cross-section
such as a D-shaped cross-section, which is adapted to a correspondingly non-circular outer cross-section

of the needle safgiyRYigracriee dhpariralap afieWHGHS WRiherRssIResiienSdsy@enesityadependent of

the 20 specific type of needl? safety device and the spe if(ijc hape Pf the relieving eerssion and/or
. . ou?mrgha e |{Hng.§ro rusion ma ﬁr w ed whict1IS formhed adjlacen the reliev- ~ .
retaining protrusion formed at the’inner surface’ of the housing, It can be implemented In a variety of

intravenous cath&t@ FapiSasilSESWARG SoiapPisé Ahbrising aBfimrgrdTiprbeciameedie received in the
chamber and a neegigrsafeity de\bckig)ideabdeasrangedion dhbaesstle. 2feiredeived embodiments of the
invention argsdescribed in the following description and in the accompanying drawings, wherein: Fig. la to
Icare longitudinal sectignal views of a needle saf(;,;\%l/E device of the 30invention é:—g in a deflected state, (b)

in 7 a collapsed SPAtESHAYEFMIESYRILREY REASUARELY S eaNEB 1 §eR 25502 8 8PPk perspective
views of a main plarteafetiendedetie hafetyndietdqeeriphery of the inner surface of the housing.

If the relieving depression is part annular, for example quarter-annular or semi-

10 annular, it is important that the needle safety device is inserted into the chamber of
the housing in a correct position relative to the housing, in order to ensure that the
locking shoulder or protrusion provided on a deflectable portion of the needle safety
device is received in the relieving depression of the housing. This can be achieved by
providing a needle hub attached to the needle with a non-circular inner cross-section,

15  for instance a part circular cross-section such as a D-shaped cross-section, which is
adapted to a correspondingly non-circular outer cross-section of the needle safety
device.

Since this feature of non-circular cross-sections is generally independent of the
20 specific type of needle safety device and the specific shape of the relieving depres-
sion and/or retaining protrusion formed at the inner surface of the housing, it can be
implemented in a variety of intravenous catheter apparatuses which comprise a
housing defining a chamber, a needle received in the chamber and a needle safety
device slideably arranged on the needle.
25
Preferred embodiments of the invention are described in the following description

and in the accompanying drawings, wherein:

Fig. 1ato 1c are longitudinal sectional views of a needle safety device of the
30 invention (a) in a deflected state, (b) in



of claim 1; Fig. 3a and 3bare perspective views of a steel clip of the needle safety device 100f Fig. 1; Fig.
4a and 4bare (a) a longitudinal sectional view of the needle safety device of Fig. 1 as part of an
intravenous catheter apparatus, and (b) an enlargement of a portion of Fig. 4a; 15 Fig. 5is a side view of a
needle safety device not covered by the invention Fig. 6is a longitudinal sectional view of a housing of an
intravenous 20catheter apparatus in accordance withthe invention; and Fig. 7is a perspective view of a
proximal end portion of a housing of an intravenous catheter apparatus of the invention with a
needle safety device inserted therein and a needle with a needle 25hub extending therethrough. Fig. 1
shows a needle safety device 10 according to the invention. The needle safety device 10 comprises a
main part 12, a clip 14 and a tension ring 16. 30The main part 12 is made from a plastic material and
comprises a base portion 18 and an elongate portion 20 forming a first jaw. The base portion 18 is of
substantially cylindrical shape defining an axial direction 22, and has a bore 24 extending there-through in
the axial direction 22 for receiving ri®dansesbsifigy. )d ) in a relaxed state without a tension

ring;
5
Fig. 2a and 2b are perspective views of a main part of the needle safety device
of claim 1;
Fig. 3a and 3b are perspective views of a steel clip of the needle safety device
10 of Fig. 1;
Fig. 4a and 4b are (a) a longitudinal sectional view of the needle safety device
of Fig. 1 as part of an intravenous catheter apparatus, and (b)
an enlargement of a portion of Fig. 4a;
15
Fig. 5 is a side view of a needle safety device not covered by the
invention;
Fig. 6 is a longitudinal sectional view of a housing of an intravenous
20 catheter apparatus in accordance with the invention; and
Fig. 7 is a perspective view of a proximal end portion of a housing of
an intravenous catheter apparatus of the invention with a nee-
dle safety device inserted therein and a needle with a needle
25 hub extending therethrough.

Fig. 1 shows a needle safety device 10 according to the invention. The needle safety

device 10 comprises a main part 12, a clip 14 and a tension ring 16.

30 The main part 12 is made from a plastic material and comprises a base portion 18
and an elongate portion 20 forming a first jaw. The base portion 18 is of substantially
cylindrical shape defining an axial direction 22, and has a bore 24 extending there-

through in the axial direction 22 for receiving a needle 26 (Fig. 4).



The elongate portion 20 is of semi-cylindrical shape and extends from the base portion 18 in the axial
direction 22. The elongate portion 20 has a groove 28 formed at its flat side 29, which extends in the axial
direction 22 along the entire length of the elongate portion 20 and forms an extension of the bore 24 in the
base portion 18. 5While the bore 24 has a generally circular cross-section that is adapted to the outer
profile of the needle 26, the groove 28 has a generall§ semi-circular cross-section. In the region of the
free or distal end 30 of the elongate portion 20, i.e. the end of the elongate portion 20 opposite from the
base portion 18, the elongate portion 20 has 10 an increased diameter resulting in a half annular
protrusion 32 extending away from the flat side 29 of the elongate portion 20. The protrusion 32 operates
as a locking protrigiofoagawilbbRiG*RIRIREs: I8sMPESIHG RH IRHRRNAMIRMHER Migmdhe TRRENID 14 is
formed from a strp,pf,shee! metal aying spunsrice pronsities: sush A%es sieel ople lice, Altermatively.
the clip 14 could also De formed from p‘?as iC Thates nal v g spring-like properties. hec ip 14 forms a
second jaw and GhAfIIEEKIa FPaBisB GHRT IR HE PR MEERiBe 2B BB eTle Ak séétfon 34 is
includes an axialgegjme paticd®armhd itacialar? @ xsection @artedborl B1adapseshte engagel dith the base

portion 18 ofghe o pbd sHshdebihe a2l seeiaRRatciienadeinsliug RS syidace 42 of the

base portion 18 while the radial section part 40 lies against a rear or proximal end face 44 of the base
portion 18, whenRIPY'@I35 109 feedia cRelid 9 RRY H&in eI b PG aY R SRR E6FL positioning of the
main part 12 and the clip 14, the base portion 18 25 is provided with a guide 46 for the clip 14, which

com%rises”ﬂat Sléﬁf?ﬁ@ @gr&ﬁaﬁﬁﬁirf@&h@m[ﬂ @h@%o?fﬁl@f@%éﬂ@%%ﬁ@d,fF?]&Qh‘éAerf&w%tiVE'y, as Wellf
as sidewalls 52 defining a chan or the clip 14. The clip 14 is secured to the main part 12 by means o
ot soalme ccRAMHB RSB ARbAl A thel L B e A BIR B Y e
proximal entPfac@MNGEPRF ek EANRIE GRHERIIR 1Y AR i RISHINPD3T REIHNELNAY Eobrresponding

opening 56 formelﬁb!ﬂaitsibmd'ml seméoelqn@mél@dmbremimng pherpsilar 82 ppeadewhen thexielp 14 is
mounted on the rﬂ%‘[ﬂ]@i@ﬁt, %@mﬂ%@%&%ﬁaiﬁ%ﬂ i]'l%&?ﬁpin%onnection with Fig. 4.

The clip 14 is formed from a strip of sheet metal having spring-like properties, such
15  as steel or the like. Alternatively, the clip 14 could also be formed from plastic mate-
rial having spring-like properties.

The clip 14 forms a second jaw and comprises a base section 34 and a deflectable
section 36. The base section 34 is includes an axial section part 38 and a radial

20 section part 40. It is adapted to engage with the base portion 18 of the main part 12
such that the axial section part 18 lies against the outer surface 42 of the base por-
tion 18 while the radial section part 40 lies against a rear or proximal end face 44 of
the base portion 18, when the clip 14 is attached to the main part 12. In order to
ensure a correct positioning of the main part 12 and the clip 14, the base portion 18

25 is provided with a guide 46 for the clip 14, which comprises flat surface portions 48,
50 on the outer surface 42 and the end face 44, respectively, as well as sidewalls 52
defining a channel for the clip 14.

The clip 14 is secured to the main part 12 by means of a heat sealing connection. To
30 this end, the main part 12 initially has a pillar or pin 54 formed at the proximal end
face 44 and extending generally in the axial direction 22. The clip 14 has a corre-
sponding opening 56 formed in its radial section part 40 for receiving the pillar or pin

54 when the clip 14 is mounted on the main part 12. Once the clip 14 has been



brought into its correct position relative to the main part 12 the pillar or pin 54 extending through the
opening 56 of the clip 14 is deformed by heat and/or pressure in order to increase the diameter of the
pillar or pin 54. By making the diameter of the pillar or pin 54 larger than the diameter of the opening 56,
the clip 14 is safely fixed at 5the main part 12. The base section 34 of the clip 14 passes into the
deflectable section 36 via a step- like bending of the $heet metal strip. The deflectable section 36 includes
a straight section part 58 which is reinforced by two elongate wings 60 that extend on either 10 side of
the straight section part 58 and are bent inwards, i.e. towards the first jaw, by an angle of substantially 90.
In a relaxed state of the clip 14 mounted on the main part 12 (Fig. 1c), the straight section part 58 does
not exactly extengldndharxial SirreioBstdnlelif bentnelighysawar dsthie.eenaats Rertien 20 of the main
part 12. 15In theiaeggﬁ)n ofhit%gigtael end5 hef %raicqpt ,Fg%io efBrart gfﬁ)%se% S ri]ra}gra rréegd ésclection part 62
which extends bey%noHH% free end 30 of the e?oné)ate portion D6 °or the main parf)lf. 'fie"head section
part 62 has a geREaINPNfIRaEh HISARMIe B pBRkPdRtHRE RipentiigniakiRe Bridiameetioht?® and the free
leg 63 of the V exitandingin®adade thieaeibogide goritd thl 0p2ing 3betpadageisegioly fs@adhe straight
section part 38 tqﬁgﬁ]gﬁqﬂ@q&gion part 62, the sheet metal strip of the clip 14 is bent to form a protrusion
64 which extends outwardly, i.e. away from the elongate portion 20. This protrusion 64 functions as a
locking protrusion as will be explained in more detail in connection with Fig. 4. 25 The tension ring 16
surrounds the eldmgdiespaeirtinrRBAotfithe tiinindoprssed intd teedsfiedtiiieeetom Sarvie& sfape clip 14 in the
region Iof thgbelomgﬁtsewdn@so@_ GheT Qge_&emm;(n §iﬂ§d%ésﬁ@w%%6é@%b§timﬁ@%ﬂﬂblba¥§1§ ﬁlgaﬁtm ﬁ)_rorlair_ties, for
example rubber. tension ring.16.is configur. o0 that the deflect section 36 of the clip 14 is
Sodefiectod agaiter BT T b B e A e R R A B vy
through the 'Reedt¥'2 #fdfy gidigll sectiPRiRasiDRAOA & dipds creflevasgsdhadrefige Peedle safety
device 10 and is shangidnFdgisstknizaig 40°. whe relaxdwestaedlietz6 dipsl bessuoietttediie Fginla. When the

needle 26 does nafextefsyali theyuay fYRHEELIBR PEeds SaleHA%NSEI} @xtend in the axial

direction 22, but is bent slightly towards the elongate portion 20 of the main part 12.

15 In the region of its distal end, the straight section part 58 passes into a head section
part 62 which extends beyond the free end 30 of the elongate portion 20 of the main
part 12. The head section part 62 has a generally V-like shape with the peak of the V
pointing in the axial direction 22 and the free leg 63 of the V extending towards the
elongate portion 20.

20
In the passage region from the straight section part 58 to the head section part 62,
the sheet metal strip of the clip 14 is bent to form a protrusion 64 which extends
outwardly, i.e. away from the elongate portion 20. This protrusion 64 functions as a
locking protrusion as will be explained in more detail in connection with Fig. 4.

25

The tension ring 16 surrounds the elongate portion 20 of the main part 12 and the
straight section part 58 of the clip 14 in the region of the elongate wings 60. The
tension ring 16 is made from a material having elastic properties, for example rubber.
The tension ring 16 is configured so that the deflectable section 36 of the clip 14 is
30 deflected against a restoring force of the tension ring 16, when the needle 26 extends
all the way through the needle safety device 10. This situation is called the



5 or when there is no needle 26 at all, the deflectable section 36 of the clip 14 is drawn towards the
elongate portion 20 of the main part 12 by the tension ring 16, as is shown in Fig. 1 b. In this situation,
which is referred to as the collapsed state of the needle safety device 10, the head section part 62 of the
clip 14 overlaps with or extends over at least a portion of the distal end face 66 of the elongate portion 20,
10thereby preventing a tip of the needle 26 from prott@ding out of the needle safety device 10 at the distal
end thereof. Fig. 4a shows an intravenous catheter apparatus 68 and the above-described needle safety
device 10 mounted therein. 15 The intravenous catheter apparatus 68 comprises a housing 70, for
example a wing housing, having a catheter 72 extending from a distal end thereof. The housing 70

defines a chambggfitiDdae npadle R axtends theorghthachampeivd 4ranrgdhralighdthe catheter 72. In

the region of its erX|gl1rg endé %%égq;aeshbu%n@nﬁtaétacped |to the needle 26. In the initial state of the

intravenous catheter ap aratus Fior 10 Its Use, the needle safety device 10 is slideably arranged
on the needle 26 and mserted into the 25chamber 74 from the proximal end of the housing 70. Due to the
needle 26 extendivigalhtheeceadly foroogintheneead bl safeiyyderdaghlibe thedeftatiaidevéaction 36 of the clip

14 is deflected ouppiahyn e @GO SBSEIRT SRR AAINLZ0iGH DEoMATLAZHL1Z dahowards the

inner side of the housing 70, with 30the head section part 62 being supported on the needle 26. Due to its

deflection the def%’ﬁmé@egmﬂaﬁ% RO PPlidifar At R?é‘(l}?g ?%6*9.‘5%‘?8?#%‘4%81&9 &alfst the 11 inner
surface of the hosfsimg FOFiat iive |Sdh?@SMIomeNmmlﬁgqjmdémﬁS&BmNﬁ@ewrﬂja@qidhl@on 20 of the

main part 12 is imsem&agawiwmm@r siariasr) dctivpuaing (PR SIS ke sRPR fKaMdrig. 4b, an
annular retalnlngeo ox sscla(\)/gr7a§ % %dgl)rc]: Ionnt%ft ee distal end face 66 of the elongate portion 20,
10  thereby preventing a tip of the needle 26 from protruding out of the needle safety

device 10 at the distal end thereof.

Fig. 4a shows an intravenous catheter apparatus 68 and the above-described needle
safety device 10 mounted therein.

15
The intravenous catheter apparatus 68 comprises a housing 70, for example a wing
housing, having a catheter 72 extending from a distal end thereof. The housing 70
defines a chamber 74.

20 The needle 26 extends through the chamber 74 and through the catheter 72. In the
region of its proximal end, a needle hub 76 is attached to the needle 26.

In the initial state of the intravenous catheter apparatus 68, i.e. prior to its use, the
needle safety device 10 is slideably arranged on the needle 26 and inserted into the
25  chamber 74 from the proximal end of the housing 70.

Due to the needle 26 extending all the way through the needle safety device 10, the
deflectable section 36 of the clip 14 is deflected outwardly, i.e. away from the elon-
gate portion 20 of the main part 12 and towards the inner side of the housing 70, with
30 the head section part 62 being supported on the needle 26. Due to its deflection the
deflectable section 36 and, in particular, its locking protrusion 64 abuts against the



chamber 74 is formed at the inner side of the housing 70. Furthermore, an annular relieving depression
80 is formed adjacent the annular retaining protrusion 78 on the distal side thereof. 10The axial position of
the annular retaining protrusion 78 and the relieving depression 80 is such that the locking protrusion 64
of the clip 14 is received in the relieving depression 80, and both the locking protrusion 64 of the clip 14
and the locking protrusion 32 of the main part 12 engélge behind the annular retaining protrusion 78 of the
housing 70, when the needle safety device 10 is fully inserted into the housing 70 15 and the needle 26
extends all the way through the needle safety device 10. Thereby the needle safety device 10 is
prevented from axial movement towards the proximal end of the housing 70 as long as the needle 26
extends all the WﬁMéh&HﬁMBﬁtﬂ@%lﬁ%lﬁ@few Aevieasdbeared ththrerORZdRHessasteskfrom the
catheter 72, for e L $dn éﬁtdtjﬁva fgenm a pay ent and there ovedrrtsalljattlve t ne needle
20safety deV|ce STt S soon as the e nee passes “the head section part
62 of the clip 14, *’tﬁe’stﬂ'@f@ctable section 36 is no longer supported by the needle 26. Consequently, the
deflectable section 36 of the clip 14 is drawn towards the elongate portion 20 due to 25 the restoring

force of the tgnsig EakS.d0ptRbY I AGINE ReRFe ARl SlsRRIOduegrl apsegtstate. In the

collapsed state, the locking protrusions 32, 64 of the need esafe% evice 10 are disengaged from the

relieving depress‘th”é??a lﬁn@rfa?é?irﬁh@epfjdtﬁﬁ@ﬁ 9810¢ BRI g VBN NRRE AR W needle safety
device 10 to be reliegdodewEssnh8lsrigrmedagitent itatne aeetining pOtioeithe diprofhhe 30needle 26
exits the housinggi@atheaneedls tip is guarded by the needle safety device 10, and the needle 26 can be
safely disposed of. 12 Referring to Fig. 5, an embodiment of the needle safety device 110 not covered by
the invention will now be described. 5Similar to the aforementioned needle safety device 10, the needle
safety devid® 110 khaid ROFGN DicHmMPRIRE" ASREIADRIILER VAR FhE FrlipHiRE CBRIATHOPIastic material
and which includes & lsask fpattie biknd peobasierpestiontiicl Sliis 0f gerseealbdaylimdrietibshgpe and has a

bore extending inygi iah deecHanIar HRCRMIRG iBredln 180 1 Hhs AR 3G fyher comprises a

first elongate portion 120 which extends from the aseé)ortlon 11 ?genera in the axial direction and

which is also refdl/e815°a AR P AP h &P AP RIS RIIAD BRI 8RS T g LR Ry Erdiss-section.

the housing 70, when the needle safety device 10 is fully inserted into the housing 70
15 and the needle 26 extends all the way through the needle safety device 10. Thereby

the needle safety device 10 is prevented from axial movement towards the proximal

end of the housing 70 as long as the needle 26 extends all the way through the

needle safety device 10, even if the needle 26 is retracted from the catheter 72, for

example upon withdrawal from a patient, and thereby moved relative to the needle
20  safety device 10 (to the left in Fig. 4).

As soon as the tip of the needle 26 passes the head section part 62 of the clip 14, the
deflectable section 36 is no longer supported by the needle 26. Consequently, the
deflectable section 36 of the clip 14 is drawn towards the elongate portion 20 due to

25  the restoring force of the tension ring 16, thereby bringing the needle safety device
10 into its collapsed state. In the collapsed state, the locking protrusions 32, 64 of the
needle safety device 10 are disengaged from the relieving depression 80 and the
retaining protrusion 78 of the housing 70, which allows the needle safety device 10 to
be moved out of the housing 70 together with the needle 26. Once the tip of the

30 needle 26 exits the housing 70, the needle tip is guarded by the needle safety device
10, and the needle 26 can be safely disposed of.



15The main part 112 further comprises a second elongate portion 134 extending from the base portion
118 in the axial direction and arranged opposite from the first elongate portion 120. The second elongate
portion 134 also has a part-circular cross-section. The length of the second elongate portion 134 is
approximately half the length of the first elongate portion 120. 20 The first elongate portion 120 and the
second elongate portion 134 both have flat surfaces 129 facing each other and defining a space for the
needle 126 to extend inbetween the elongate portions 120, 134. 25The main part 112 further comprises a
deflectable portion 136 which is pivotably mounted to the second elongate portion 134 in the region of the
distal or free end thereof. The second elongate portion 134 and the deflectable portion 136 together form
a second jaw of the needle safety device 110. 13 on the deflectable portion 136, which extend
perpendicularly t?;tP‘?r,%X' Zrlyre ion and wi |cer}]tar(fa ﬁévgte |n c rre \ggedp%bo res 140 pgowded in the
second elongate po ortion’134. 5% Shéwn |an Q { de ecta portlon 6 and the secyond elongate
portion 134 are nH¥i8VRBHRATWS §8Wé%%ﬂ@?fé‘ﬁ§9‘whereln the deflectable portion 136 preferably also
comprises a plastic material. However, it will be understood that the deflectable portion 136 and the

second elongate gilipnolad sn.AlshBRloAREkA5RY ULGRER! P LU ERPRIYENAE connecting

the deflectable portion 136 and the second 10 eIongIate partion 134 could be a film hinge. Due to the

deflectable portici %% B&idgHEIRIEE IS (RE'2 LR8N 2IUNGRIEPRESIPI WY AREHS S1al%hinge, the
deflectable portioiail3@cahidieitefidete tasevaednn. é 1 &wkne fraae thertirst Eldrigafegeoetialy 120, about an

axis perpendiculayipdtha i anabc astiressiamote Brerasiom ahitkibinaresidistel rrdivihe Leélagtable portion
136 comprises anz%nd
126.
10
The main part 112 further comprises a first elongate portion 120 which extends from
the base portion 118 generally in the axial direction and which is also referred to as a
first jaw. The first elongate portion 120 has a part circular cross-section.

15  The main part 112 further comprises a second elongate portion 134 extending from
the base portion 118 in the axial direction and arranged opposite from the first elon-
gate portion 120. The second elongate portion 134 also has a part-circular cross-
section. The length of the second elongate portion 134 is approximately half the
length of the first elongate portion 120.

20
The first elongate portion 120 and the second elongate portion 134 both have flat
surfaces 129 facing each other and defining a space for the needle 126 to extend
inbetween the elongate portions 120, 134.

25 The main part 112 further comprises a deflectable portion 136 which is pivotably
mounted to the second elongate portion 134 in the region of the distal or free end
thereof. The second elongate portion 134 and the deflectable portion 136 together
form a second jaw of the needle safety device 110.

30 In the embodiment shown in Fig. 5, the deflectable portion 136 is mounted to the
second elongate portion 134 by means of a hinge comprising two pivots 138 formed



section 162, which extends perpendicularly to the main section of the deflectable portion 136 towards the
first elongate portion 120. The length of the end section 162 20 is such that it passes across at least a
part of the free end 130 of the first elongate portion 120, when the deflectable portion 136 is in a
collapsed position, thereby making it impossible for the needle 126 to protrude out of the needle safety
device 110 at the distal end thereof. 25The needle sdfety device 110 further comprises a tension ring 116
surrounding the first elongate portion 120 and the deflectable portion 136. The tension ring 116 is made
from an elastic material and configured such that the deflectable portion 136 can be deflected outwardly
against a restoring force of the tension ring 116 from a collapsed position (shown in Fig. 5) to a deflected

position. 14 In orgeiHe deadBiaie dGaBeFERamipnQEE PSRN 1d heragrrtivac@ihadirst elongate
portion 120 oppos te from thetggflectable gortn nblse6s qgg ttpevgi (ﬁect bIe ort r\p136 to ether define an

outer contour of t\ﬁ @rs?tr Ahd secondjav £ w ta ers to he dista edie safety device
110 when the defi®ttaifie Sportion 136 isin the collapsed position. In the reglon of its free end 130, a
protrusion 132 is formed on the first elongate portion 120, which extends outwardly, i.e. away from the

deflectable portion, Ligu ity seraiusiondldsiauserlond e deleatapiaonsion 136, which

extends 10 outwardly, i.e. away from the first elongate portion 120. The rotru5|on 132 of the first

elongate portion 35055 HeH YR RGBH A8 LBEEH LSRR %Igeﬂ'a?tﬂ%1%t'8pe%§rﬁeeéeé"t‘b$bprommately
the same axial pasiteanTPhecprowiasiomsasi| lddvegeniilyiires @ndersioehttiantindellé@dtem slipping off

the 15 jaws, but@d%@neeaéﬂoam@g&agdpé@ttg@@asrt@rtomt%mtﬁssatmaa%va@ﬁr&é&énside the
housing 70 of, for example, an mtrgve]nous cathe er q[ g%ree]

Lrayenous canele Cf BR ashas pa% | explained in connection
with Fig. 4, wherPhe need e 138 extends al the wa hroug?t heneedfE sate y device and the angled

end section'962 glonaigameiearRAsoHIdAIBET Rilghorted on the needle 126 thereby deflecting the
deflectable 20portion 136 outwards. In connection with Fig. 4, the relieving depression 80 of the

intravenous cathefier gRRaRIEBIPIRWLRA SBruS s MBI IREUIRK Bg-BrAtIIGRS BanEd pishe needle
by means of a hinge, the deflectable portion 136 can be deflected outwards, i.e.
away from the first elongate portion 120, about an axis perpendicular to the axial
15  direction.

In the region of its free or distal end, the deflectable portion 136 comprises an end
section 162, which extends perpendicularly to the main section of the deflectable
portion 136 towards the first elongate portion 120. The length of the end section 162

20 is such that it passes across at least a part of the free end 130 of the first elongate
portion 120, when the deflectable portion 136 is in a collapsed position, thereby
making it impossible for the needle 126 to protrude out of the needle safety device
110 at the distal end thereof.

25 The needle safety device 110 further comprises a tension ring 116 surrounding the
first elongate portion 120 and the deflectable portion 136. The tension ring 116 is
made from an elastic material and configured such that the deflectable portion 136
can be deflected outwardly against a restoring force of the tension ring 116 from a
collapsed position (shown in Fig. 5) to a deflected position.

30



safety device 10 has been described to be of annular shape, i.e. to extend along the 25entire inner
periphery of the housing 70 of the intravenous catheter apparatus 68. However, it will be understood that
the relieving depression 80 need not be of complete annular shape. Instead, the relieving depression 80
can also be of part annular shape. 15 Fig. 6 shows an alternative embodiment of a housing 70 of an
intravenous catheter apparatus 68, in which the relie¥thg depression 80 extends along less than half of
the inner periphery of the housing 70, i.e. the relieving depression 80 can be referred as less than
semi-annular. Generally, the length of the relieving depression 80 may be 5anything in the range from
about quarter annular to full annular. It is to be noted that in the case that the relieving depression 80 is

not a flé:l annugarkﬁmssmat?%mﬁ%d&ﬁ @agtt@ﬂrzmlmesmaenthﬁgnﬂ%qlg saifdy dewieaidkp needs Ito be
inserted into the housing 70.0f the intravenous catheter apparatus.68 j rede- 10fined rotationa
ostion. in ortior S0 aRe o8 1o BSOS NS APRRIERAT A0 BEHE Al oom 136 i
safely received iPRHERelidRiiRG BT €Sbitth BD CUE ca v sele itnitsy andtRecBad dasrtBRICS, 118 of the
needle safety devaperd @ovldrasnizy distee emdoh tbyliedideakafete dprakia twlaptediiie owdltehableorrespondingly

15 non-circugslr i_%?ﬁoﬂ?§§1§‘?ﬂi@‘c8ﬁ£z§%eﬁ%§im 168 that is attached to the needle 26, 126 in the

region of a proximal end of the needle 26, 126. Specifically, the base portion 18, 118 of the needle safety
device 10, 110 is provided with a part-cylindrical enlargement resulting in flat surfaces 166 formed on
opposite sides oflthiddsegioportidn fi8e Eh8. VPpagiryretioultier ssaferimunet hetfistirmangside of the needle

hub 20 168, Whiﬁbrr]h@ﬁ/ﬁ %?rmﬁf}o@déamﬂad@waf@ges,ﬁsmméhﬁhﬁ@e&#fcm Jgﬁﬁnaarﬁ be. brg:lght 1i:nto
engagement with.the needle safet jce 10, 110 o n.t at sur s 166 of the needle safety
Coanec10, 1100 S A o e R O il oo
understood! that SHEF Hpn-eyAnaridarsihgdis sonaaiseomiansitl/ tRpieBusPM R ahtrdBisicircular inner
cross-section of #engerdiertinrb126Sued thd erosesldio Wascindadeticeable pgapamsdtef heekedle safety

device 10, 110 W%Hb%%?ﬂé%/}ﬁlf@s%ﬁ% %f%%&qnple, oval or polygonal shapes.

The protrusions 132, 164 not only prevent the tension ring 116 from slipping off the
15  jaws, but also operate as locking protrusions to lock the needle safety device 110

inside the housing 70 of, for example, an intravenous catheter apparatus 68 as has

been explained in connection with Fig. 4, when the needle 126 extends all the way

through the needle safety device 110 and the angled end section 162 of the deflect-

able portion 136 is supported on the needle 126 thereby deflecting the deflectable
20  portion 136 outwards.

In connection with Fig. 4, the relieving depression 80 of the intravenous catheter

apparatus 68 provided for receiving the locking protrusions 32, 64 of the needle

safety device 10 has been described to be of annular shape, i.e. to extend along the
25 entire inner periphery of the housing 70 of the intravenous catheter apparatus 68.

However, it will be understood that the relieving depression 80 need not be of com-
plete annular shape. Instead, the relieving depression 80 can also be of part annular
shape.

30



15a The needle hub 168 has two guide channels 170 formed on opposite sides thereof for receiving
corresponding guide protrusions 172 formed on opposite sides of the housing 70. The reception of the
guide protrusions 172 in the guide channels 170 ensures a correct rotational orientation of the needle hub
168 with respect to the 5housing 70. Hence, by means of the guide protrusions 172 of the housing 70, the
guide channels 170 of the needle hub 168, the non-clfular inner cross-section of the needle hub 168 and
the non-cylindrical shape of the needle safety device 10, 110 it is ensured that 10 the needle safety
device 10, 110 can be inserted into the housing 70 of the intravenous catheter apparatus 68 only in the
correct rotational position and that the locking protrusion 64, 164 of the clip 14 or of the deflectable portion

136 of the needlg-gatehelpyise étférﬂal@é%ﬁﬂf&iw&ﬁ%v%mjéh@ wiswmﬂmea%@frthe housing

70. 15 Reference nurgt%raé sltn 10n eﬂléarg é‘%t e\élr%gs}oZr%lex art a]ﬂgfrg:gljl % nsj on I‘Iﬂ% 18base portion
20elongate port

inner periphery of the housing 70, i.e. the relieving depression 80 can be referred as
less than semi-annular. Generally, the length of the relieving depression 80 may be
5 anything in the range from about quarter annular to full annular.

It is to be noted that in the case that the relieving depression 80 is not a full annular
depression but instead of part annular shape, the needle safety device 10 needs to
be inserted into the housing 70 of the intravenous catheter apparatus 68 in a prede-

10  fined rotational position, in order to ensure that the locking protrusion 64 of the clip 14
or of the deflectable portion 136 is safely received in the relieving depression 80.

As can be seen in Fig. 7, the base portion 18, 118 of the needle safety device 10,
110 may have a non-cylindrical outer profile adapted to match a correspondingly

15 non-circular inner cross-section of a needle hub 168 that is attached to the needle
26, 126 in the region of a proximal end of the needle 26, 126. Specifically, the base
portion 18, 118 of the needle safety device 10, 110 is provided with a part-cylindrical
enlargement resulting in flat surfaces 166 formed on opposite sides of the base
portion 18, 118. Opposing shoulders are formed at the inner side of the needle hub

20 168, which have corresponding flat surfaces, such that the needle hub 168 can be
brought into engagement with the needle safety device 10, 110 only when the flat
surfaces 166 of the needle safety device 10, 110are aligned with the flat surfaces of
the shoulders of the needle hub 168.

25 It will be understood, that other non-cylindrical shapes of the needle safety device 10,
110 and non-circular inner cross-section of the needle hub 168 can be used to en-
sure a correct engagement of the needle safety device 10, 110 with the needle hub
168, as for example, oval or polygonal shapes.



22axial direction 1024bore 26needle 28groove 29flat side 30free end 1532protrusion 34base section
36deflectable section 38axial section part 40radial section part 2042outer surface 44end face 46guide
48flat surface portion 50flat surface portion 2552sidewall

15a

The needle hub 168 has two guide channels 170 formed on opposite sides thereof

for receiving corresponding guide protrusions 172 formed on opposite sides of the

housing 70. The reception of the guide protrusions 172 in the guide channels 170

ensures a correct rotational orientation of the needle hub 168 with respect to the
5  housing 70.

Hence, by means of the guide protrusions 172 of the housing 70, the guide channels
170 of the needle hub 168, the non-circular inner cross-section of the needle hub 168
and the non-cylindrical shape of the needle safety device 10, 110 it is ensured that
10 the needle safety device 10, 110 can be inserted into the housing 70 of the intrave-
nous catheter apparatus 68 only in the correct rotational position and that the locking
protrusion 64, 164 of the clip 14 or of the deflectable portion 136 of the needle safety
device 10, 110 is safely received in the relieving depression 80 of the housing 70.

15



54pillar/pin 560pening 58straight section part 60elongate wing 3062head section part 63free leg
64protrusion 66end face 68intravenous catheter apparatus 70housing 572catheter 74chamber 76needle
hub 78retaining protrusion 80relieving depression 10110needle safety device

16

Reference numeral list

10 needle safety device
12 main part
5 14 clip

16 tension ring
18 base portion
20 elongate portion
22 axial direction

10 24 bore

26 needle
28 groove
29 flat side
30 free end

15 32 protrusion
34 base section
36 deflectable section
38 axial section part
40 radial section part
20 42 outer surface
44 end face
46 guide
48 flat surface portion
50 flat surface portion
25 52 sidewall
54 pillar/pin
56 opening
58 straight section part
60 elongate wing
30 62 head section part
63 free leg



112main part 116tension ring 118base portion 120first elongate portion 15126needle 129flat surface
130free end 132protrusion 134second elongate portion 20136deflectable portion 138pivot 140bore
162end section 164protrusion 25166flat surface 168needle hub 170guide channel

17

64 protrusion
66 end face

68 intravenous catheter apparatus

70 housing
5 72 catheter
74 chamber

76 needle hub

78 retaining protrusion

80 relieving depression
10 110 needle safety device

112  main part

116  tension ring

118  base portion

120 first elongate portion
15 126 needle

129  flat surface

130 freeend

132  protrusion

134  second elongate portion
20 136 deflectable portion

138  pivot

140 bore

162  end section

164  protrusion
25 166 flat surface

168  needle hub

170  guide channel

172  guide protrusion



172guide protrusion 18 We Claim 1.A needle safety device (10) for a medical device, the needle safety
de- vice (10) comprising: 5a base portion (18) having a bore (24) extending in an axial direction (22)
therethrough for receiving a needle (26); and first and second opposing jaws (20, 14) extending from the
base portion generally in the axial direction (22), wherein at least a portion (14) of the second jaw is
formed from a 10 separate structural member conneéf’éd to the base portion (18) and wherein said
portion of the second jaw is deflectable with respect to the first jaw (20) in order to allow a needle (26)
received in thegpoig1g4l of the base portion (18) to extend all the way through the needle safety device
(10) 15 and wherein the second jaw (14) is formed from a strip of sheet metal which has spring-like
properties and which is attached to the base portion (18) at a proximal end face (44) thereof. 202.A

needle safety deviceA1Q}daRcsRfEiaNaeWath (algjniol, sharaitenzes ivdhahehaslHRr of-ghaelimetal is
attached to the base portlon (18) by means of a heat sealing connection, by a glued connection or by a

welded connection, 28¢€ (10) comprising;
5 a base portion (18) having a bore (24) extending in an axial direction

(22) therethrough for receiving a needle (26); and

first and second opposing jaws (20, 14) extending from the base por-

tion generally in the axial direction (22),

wherein at least a portion (14) of the second jaw is formed from a
10 separate structural member connected to the base portion (18) and

wherein said portion of the second jaw is deflectable with respect to

the first jaw (20) in order to allow a needle (26) received in the bore

(24) of the base portion (18) to extend all the way through the needle

safety device (10)

15
and wherein the second jaw (14) is formed from a strip of sheet metal which
has spring-like properties and which is attached to the base portion
(18) at a proximal end face (44) thereof.
20 2. A needle safety device (10) in accordance with claim 1, characterized

in that the strip of sheet metal is attached to the base portion (18) by
means of a heat sealing connection, by a glued connection or by a

welded connection.

25



19 3.A needle safety device (10) in accordance with claim 1 or 2, character- ized in that the first jaw (20)
is formed integrally with the base portion (18). 5 4.A needle safety device (10) in accordance with any one
of the preceding claims, characterized in that the first jaw (20) is substantially rigid. 5. A needle safety
device (10) in accordance with any one of the preceding claims, characterized in that the base portion
(18) is formed from a 10plastic material. 6. A needle s%%‘ety device (10) in accordance with any one of the
preceding claims,characterizedbyanelasticelement 15 20 (16) at least partly surrounding the first and

second jaws (20, 14)A7ne%@1%e§&?e%tﬁf&9¢fé%\/(@9)@QH&@?&QWW%@Hm Br atagierized in that the

elastic element (16) is arranged in the region 50f the deflectable portion (36) of the second jaw (14). 8. A
needle safety devicelffd) i HeabidsndeshiiraliPoi 9rnediatedint ciiths anastePioEdom that the
second jaw (14) has @spngled end section (62) at its free end, which extends towards the first jaw (20) in
1 0 particular wherein the angled end section (62) is formed such that it is supported on a needle (26)
extending all the way through the needle safety device (10) thereby deflecting the second jaw (14), and
extends aéros4 at ledshaqtirtieafefithiziiee ErQ) (30)@idthinfikst jaith( 20)ywhend tipeoptheedergle (26) is

located between the &Esfrfafg,dc I a}g\ésd(erp ’tﬁgg' écll)l'e first jaw (20) is substantially rigid.

S. A needle safety device (10) in accordance with any one of the preceding

claims, characterized in that the base portion (18) is formed from a

10 plastic material.
6. A needle safety device (10) in accordance with any one of the preceding
claims, characterized by an elastic element

15



9. A needle safety device (10) in accordance with any one of the preceding claims, characterized in that a
shoulder or protrusion (64) is formed in the region of the free end of the second jaw (14) for engaging with
a 20 corresponding retaining protrusion (78) and/or relieving depression (80) formed in a housing (70) of
the medical device (68), in which the needle safety device (10) is to be received. 25 21 10. An
intravenous catheter apparatus (68) comprising: a hoaglng (70) defining a chamber (74); a needle (26)

received in the chamber (74); a needle safety device (10), in accordance with any one of the
Spreceding claims sliggplyag: o8 e ReCAE AEBhe fir8Pd: Ig@ﬁm&%@&n@@r Fejieving depression
(80) formed at an inner surface o the ousing (70) for receiving a locking shoulder or protrusion (64) of

the needle safety device (10). 10 11. An intravenous catheter apparatus (68) in accordance with claim 10,

characterized in that & retaiging predresjon §é8)ds formugd adjacgé&dh@dﬁaevingldepr@@ﬁi@ﬂ (8)) atan
inner surface of the h smgfé?()? and exten into the ¢ ?Iiamber for e W|th the locking
shoulder or protru3|o iy Re ﬂ%%@éo‘i S5HRRGevcR o) iszaﬁ{ HholE ESpRer
apparatus5(68) in accﬂrd&m%M&@&mdﬂmn]{%ﬁcbﬁrﬁﬁe&m@hmﬂmua4jeedle hub (168) attached to the
needle (26) has a non-circular inner cross section adapted to a correspondingly non-circular outer cross
section of the needle safety device (10). 20 13. An intravenous catheter apparatus (68) comprising: a
housing (70) d&fininglarsieadebsaiery)device (10) in accordance with any one of the preceding

claims, characterized in that the second jaw (14) has an angled end

section (62) at its free end, which extends towards the first jaw (20) in
10 particular wherein the angled end section (62) is formed such that it is

supported on a needle (26) extending all the way through the needle

safety device (10) thereby deflecting the second jaw (14), and extends

across at least a portion of the free end (30) of the first jaw (20) when a

tip of the needle (26) is located between the first and second jaws (20,
15 14).

9. A needle safety device (10) in accordance with any one of the preceding
claims, characterized in that a shoulder or protrusion (64) is formed in

the region of the free end of the second jaw (14) for engaging with a

20 corresponding retaining protrusion (78) and/or relieving depression
(80) formed in a housing (70) of the medical device (68), in which the

needle safety device (10) is to be received.

25



a needle (26; 126) received in the chamber (74); and a needle safety device (10), in accordance with any
one of claims 25 1 to 9, slidably arranged on the needle (26), wherein a needle hub (168) attached to the
needle (26) has a non-circular inner cross section adapted to a correspondingly non-circular outer cross

section of the needle safety device (10). o1

10. An intravenous catheter apparatus (68) comprising:
a housing (70) defining a chamber (74);
a needle (26) received in the chamber (74);
a needle safety device (10), in accordance with any one of the
5 preceding claims slidably arranged on the needle (26);
and at least part annular relieving depression (80) formed at an
inner surface of the housing (70) for receiving a locking shoulder or

protrusion (64) of the needle safety device (10).

10 11. An intravenous catheter apparatus (68) in accordance with claim 10,
characterized in that a retaining protrusion (78) is formed adjacent the
relieving depression (80) at an inner surface of the housing (70) and
extends into the chamber (74) for engaging with the locking shoulder
or protrusion (64; 164) of the needle safety device (10).

15

12. An intravenous catheter apparatus (68) in accordance with claim 10 or
11, characterized in that a needle hub (168) attached to the needle
(26) has a non-circular inner cross section adapted to a correspond-
ingly non-circular outer cross section of the needle safety device (10).
20
13. An intravenous catheter apparatus (68) comprising:
a housing (70) defining a chamber (74);
a needle (26; 126) received in the chamber (74); and
a needle safety device (10), in accordance with any one of claims

25 1 to 9, slidably arranged on the needle (26), wherein a needle hub
(168) attached to the needle (26) has a non-circular inner cross sec-
tion adapted to a correspondingly non-circular outer cross section of

the needle safety device (10).



