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medi cal purposes. An intravenous catheter may
FiEdiTe QF 'NHE BEYENEIGN shar p-ti pped needl e cannula with
its shaft extending through the catheter so that the
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the catheter. The other. end of the needle is connected
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cannula with its shaft extending through the catheter so that the sharp tip extends slightly
beyond the distal end of the catheter. The other end of the needle is connected to a hub or
other structure which is held by the healthcare worker during insertion. The needle hub is
typically fitted into the catheter hub. The needle and catheter are inserted together into the
patient until the catheter end is properly placed in the patient's blood vessel. The needle hub
is pulled from the catheter hub to withdraw the needle, leaving the catheter in place in the
patient for administration or witildrawal of fluids or other medically required procedures or
purposes. But as with hypodermic needles, after use, the exposed shari) tip of the needle

cannula presents a source of accidental needle-stick, which may cause injury or disease, such

as by transmission of dangerous blood-borne pathogens.
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apertures. Thus, when the needle shaft is retracted
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provi ded by an extension flange or projection which
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Eur opean Patent No. 0 352 928 B2, a | ocking

the support having an aperture sized to prevent the irregularity from passing through the

support when the needle moves from the loaded to the unloaded position. As a consequence,
when the needle is pulled to the unloaded position, the tip end becomes trapped between the
now-misaligned aperture members and the support. In still other embodiments, the needle
gripping structure may be active, such as provided by an extension flange or projection which
grips into a slot in the needle such as shown in European Patent No. 0 352 928 B2, a locking
clip such as shown in U.S. Patent No. 5,328,482, or other mechanisms such as shown in

aforesaid U.S. Patent No. 5,328,482, or U.S. Patent Nos. 5,458,658; 611,781; or 5,662,610.
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di fferent aspect of the present, invention, the support
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[0009] When the needle tip protector is to be used with a catheter, it is advantageous to have
the needle tip protector remain affixed with the catheter hub until or with the needle being
moved into the unloaded position. To this end, and in accordance with a still additional,
different aspect of the present invention, features of the needle tip protector or its housing are
urged against the interior surface of the catheter hub when the needle shaft is passing
therethrough such as in the loaded state of the needle, and which are biased to move away

from the catheter hub interior wall when the needle shaft is no longer passing therethrough so



di fferent aspect of the present invention, features of

the needle tip protector or its housing are urged
wag@s03489t he i nterior surface of the catheter PObUSE85003200

the needl e shaft is passing therethrough such as in
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position of the needle such that they are urged
twbedinent, thoapsiturddemenateedy mayfeqhetd with hbousggdeing resilient fngers
as to release fromthe catheter hub. In another
extbotiigtberefromhed sphehthavedbtantsth enggertiy chtbethictiud infetior veall when
housi ng having resilient fingers extending therefrom
daxkdwhart by thaneedlettafitpassing tharethgeght. he cat het er hub
interior wall when flexed apart by the needl e shaft
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foregoing there are thus provided needle tip
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| oaded state; [0013] Fig.. 2 is aviewsimlar to Fig.
givembRipHgpervido pradain ehetripciples plicthe priesept inpprgiony j n t he

[0012) Fig. 1 is a perspective view of a first embodiment of a needle tip protector of the
present invention in the needle loaded state;

[0013] Fig. 2 is a view similar to Fig, 1 showing the needle tip protector of Fig. 1 in the
needle unloaded state and defining a barrier to the needle tip;

[0014] Fig.3isan axiél c;oss—sectional view of the needle tip protector of Fig. 1;

[0015] Fig. 4 is an axial cross-sectional view of the needle tip protector of Fig,. 2;

[0016] Fig. 5 is an axial cross-sectional view of a second embodiment of a needle tip

protector of the present invention in the needle loaded state;



needl e unl oaded state and defining a barrier to the
needle tip; [0014] Fig: 3 is an axial cross-sectiona
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fcatbetett bvd;, cat heter hub; [0020] Fig. 9 is a
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[0023] Fig. 12 is an axial cross-sectional view of a third embodiment of a needle tip
protector in accordance with the principles of the present invention in the needle loaded state;
and

[0024] Fig. 13 is a view similar to Fig. 12 in the needle unloaded state.

DETAILED DESCRIPTION OF THE DRAWINGS

[0025] With respect to Figs. 1-\4 there is shown a first embodiment 10 of a needle tip
protector intended to cooperate with a needle 12 having a shaft 14 extending from a needle
hub 15, and a sharp tip end 16. Needle tip protector 10 includes a support member 20 such
as a wall or disk (or multiple, overlapping elements, not shown) having or defining an
aperture 22 telescopingly receiving shaft 14 of needle 12. A pair of spring arms 24, 26 which

may be wires, thin strips, or wide bands, extend from support 20 in a direction toward sharp
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circular discs as shown in Fig. 1. Menbers 28 and 30
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circular or other shaped hole, therein sized to
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to allow one or both of the nmenbers 28, 30 to nove

aelv 3B inyFiguRwad d) and(casofghenjgnimentowittaxis 36 of needle 12. In the
unloaded position, apertured members 28, 30 are out of alignment so as to provide a barrier
against moving needle tip 16 back into the loaded position of needle 12.

[0027] In order to limit misalignment of apertured members 28 and 30 so, for example, they
do not come too far apart and create a gap therebetween for re-emergence of needle tip 16,
members 28 and 30 may advantageously extend in a direction transverse or perpendicular to
the axis 36 of needle shaft 14 such that they define confronting faces 40, 42 each of which is
provided with a respective ledge 44, 46 which are in opposed positions (Figs. 3 and 4). As

seen in Fig. 3, in the loaded position of needle 12, ledges 44 and 46 may be spaced apart such
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needle axis 36 and to thus provide the desired barrier to reemergence of needle tip 16. In

embodiment 10", no ledges are required due to presence of spring arm 24 against which

member 30' may impact, for example, although ledges could be provided.

[0029] A further aspect of tip protector 10' facilitates its use with a catheter 52. In particular,
| and with reference to Fig. 7, it can be seen that in the loaded position of needle 12, one or

more of edges 50, 51-of members 28', 30" are urged against the interior wall 54 of catheter

hub 56, to grip thereat. Edges 50, 51 may additionally or alternatively be received into a

recess 58 (which may be annular) of catheter hub wall 54. Edges 50, 51 may be the
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radi.ally_inwardly so as tq not onl rQvigde a barrier

bn 1y Bl oS srebtEbep o Bmos b S L fpr s 30 where
away from catheter hub Il 54 thereby ., allow ng ti

BrogisE b1 o) 3 Sepwert PIPTRBHAY. ﬁmlg RS rE e Pispoh ust be

56. [0030% Shaft 14 of needle 12 may be provided with

amali enosglyfogo; thipughparesisaA2 jand b brtawt 5q yeall 4sfo go farough aperture 22
such as a crinp, a bunp or other projecting feature to
dhefuppart well 2 efusthen dpqstrasiddrand 8f' (i and £4) maengediio pavedheir
Aperture 22 of support nmenber 20 may be sized so as to
ppeantgn shaped to help cam the irregularity into the aperture on withdrawal of the needle
from the loaded state.

[0031] Alternatively or additionally, a housing 64 may be provided, with proximal wall 66
thereof defining support member 20 as seen in Fig. 9. Alternatively, spring arms 22, 24 could
extend from the distal wall 68 of housing 64, such that wall 68 defines support 20. Housing
64 may be a cylindrical or other shaped plastic or metal structure which is designed to be

telescopingly received over needle shaft 14 with needle tip 16 extending therefrom. Housing

64 thus provides a cover to needle tip 16 within protector 10, and to protector 10 to reduce



irregularity 62 from pressing therethrough such that
in the unl oaded position of needle 12 as seen in Fig.

W@ 20065l0@989i p end 16 i s captured between nenber SPCBUSBD5/003200
(or menbers 28, 30 where protector 10 is used) and

At nﬁﬁmgmzur ST 1o 5T PO @E%agk?cm%r &GPl alow forre-

and 34 nall as t.0 go thr u perture 22
ieﬁle%ﬁ‘i? ?Aﬁfi Bo Damsadingpo SiZ Boysiredd ngﬂz alsorhg rgcswee?f &t catheter
32 and ) need to have their ni.ngs shaped to

hab po. c“&mpf%ct@rrlpéﬁﬁ L@ masbej of mstad W%@@\S@% ?F@r@ﬁample members 28,
wi t hdrawal of the needle fromthe | oaded state.

B00O33Y, 3 ansrsprrg ya1s\24086 meiobe metalaindsupperhBenberg0supyrhgynetal or
be provided, with proximal wall 66 thereof defining

s boplastie AtpesiathOif Agusirgeht i forfedof Mastia\l t er nat i vel y,

spring arms 22, 24 could extend fromthe distal wall

¢@32] Hoosisg Amé¥be sodilfied kaliousiaf b4' @8 stobeviin €. $Q mpiacltde resilient
20. Housing 64 may be a cylindrical or other shaped

fing&t 170, 70rexwendiag fremrdintd] wadl 68toif hbusing 6d@sd brisgindrtalle biased radially
tel escopingly received over needle shaft 14 with

NeRAHIS sidhs IGbaxbeNddiler! Ta¢ gbi DMicfinediBdtReen BirbetslaS72 is
provides a cover to needle tip 16 within protector 10,

1606 EHaf GeQhanddlerlo® nbRUHARET 34, WRIPRARS/ T/ B80 14 telescoped
PCT/ 2005/ 003200 the likelihood that apertured

RodglP secddn M g, fﬂl%elg Y8 hﬁdar@ﬁéﬂf raﬁﬁﬂ? u?ﬁfarcﬁ? SnPdoa ¥ catheter

or re- emergence of néedl e tip 16. Dependi ng on size,
I t
5}?[55 ﬁ%ér}%{ gl 1 @@Xo t5 ﬂc&lﬁ%ﬁﬁ%@’ @%aﬁ%@@ogjﬁ gxrﬁla/?ﬁy&oéﬁy fingers 70,

.lzag'chl 1gclu<£30 e é%ggd%edr%ng 11}%0 tecesa 98 of: caﬁme{e’r rk}gslg) n_g §0 %do
| ast es [ aI .

ez?{aoge sh%@d en R GRle PRyt Bp RGHRER o oo e ) o e
modi fi.ed ..o housin sh wnin Fjg to i.ncl ud
TG neiion ?Snsé ﬂxfgsheﬁ d %aaeeﬂle&h?% Pyfsqpo 19%&64 bolding
68 of housin 4 and belng nornally bi ased r adi
fngere 49 gnds llwaftosmewa@ob% festarls cachnqileer éfr‘seadwed by arrows
defined between flg%ers 70, 72 is normally |eSs than
{7hén Bigapireleashis thebelfl en sathater huh 56 sto s ehew Taiensy rsleasetiiom
14 tel escoped therethrough as seen in Fig. 10, o
cathefberdul 66 uen fartker polling oaukedle| 1y avay famdkipetanutafedsnsdicated by
cat heter
arrows 78 in Fig. 11. The structure and operation of fingers 70, 72 may be as shown in U.S.
Patent No. 5,599,310 the disclosure of which is incorporated herein by reference in its
entirety. Housing 64' may be sized to include tip protector 10 or 10' (only protector 10' is
shown, in dashed line, in Figs. 10 and 11 for reference purposes) and to fit either within or
outside of catheter hub 56, the former when the apertured members 28, 30 or 28', 30' are also
sized to fit within hub 56.

[0033] Needle tip 16 may be held within housing 64 or 64' due to an irregularity 62 (see Fig.

8). Housing 64 or 64' may additionally, or alternatively, include therein structure to actively



hub interior wall 54 so as to hold housing 64 to
cat heter hub 56. Advantageously fingers 70, 72 each

WO p@sods9tet ents 76 adapted to engage i nto recEFUSB08003200
cat heter hub 56 so as to i nprove the hold. Wen

Lo el ot B S B0 e Rl o

dashed line in Fi 11 needl e shaft, 14 is nao | on

REATRRIERFTe 1 ﬁ@%ﬁ?n%n%ﬁfﬁ PyojeqgR pipc gﬁé‘?-‘i intQzg,s ?‘Hé;t)l‘eri’%?f{%e such as
back towards each_ot her %%f i ndicated by arrows 77 in

shayvn inBuroneen Bajent iYp- ¥ Ae2 Wl BP- ardockinetedip oM shaygn inflS. Patent No.
thus al low for easy release from cathether hub 56
138R4Bror hiher pedhiniprgs ich ppduiva in sforeszig Uy dlatcotllbie 328,482, or
hub 56 as indicated by arrows 78 in Fig. 11. The

$1.3. (Ratent Mo Ad5805%; £ 1,881 ; of 5,66h@kdr sAlRMatively ey itbascaslance with a
shown in U S Patent No. 5,599,310 the disclosure of
\iritehadpsctiofithe ppsem tiedntiey; @ ihirdleynbo difrenedce aimredle sip protector is
entirety. Housing 64" may be sized to include tip

pfozidea bo hn Aflive heddl grippitig\strpétodedn the forkDOf a §-shapledelip 81 &% will now
dashed line, in Figs. 10 and 11 for reference

BY UEREBS) wilthd fdréhct td Figﬂ tdefid 19. tiliphrtiotilar, OMShapeieclipf81 includes a pair
cat heter hub 56, the fornmer when the apertured nenbers

%ﬁeg@@r W11 884 wifl'a y@ﬁ@8@éx$é¥1dm§'tl¥e%’beﬁ&eﬁ' A1s6 folth&l 1 \ehoh leg 82,
[0033] Needle fip 16 may be held within housing 64

%ﬁ 1s6a41 grgfr 89, Sgnrekﬁe’bﬁ% hidis ﬁi?en(i&ﬁ% ngésgshaft 8 freely fherethrough

Folis! Ny may additionally, al ternatively,

%%E%ﬁ%é%’%ﬁ%%??@s%%%#%%fB%%tg‘*ﬁ?ﬁﬁl‘%sh&g%“’%ﬂ%%enﬁfélé petcally

g{q%r%tgc? (pr%%lra?ll f 5 egc@lcq%heg G érjeel"ie m]T?i% f‘ﬁ?s A %[B?ﬁv&egénputﬂé 9&9&%9 of shaft

: ensi o
2% S e p KU 1siP  SLloRS of By 42 by IS EREEE LG M St g 82,

| ocking cli ch as shown i Pat.ent . No.
%2‘83 ‘@‘Wgr( ‘giaﬂfé X ﬂ‘é‘ﬁ“a 1“s‘§‘?:i‘ffe<&§°‘%ﬁfiﬂmws 39 and 89" in Fig.

aforesald U S. Patent 328,482, or U.S. Patent
N@koffsst 1oy t@wsmelﬂth%@d 1%F15517662 610. Alternatively,
and in accordance with a further aspect of the
HRA34k §llipi&Aestvartageonsly mbicer eifpdlinhanng gwmta or shapesdipstic such that
tip protector is provided by an active needl e
dfmoppalhfendsiinte thersecdnd statedFigoth ot can by benbigreitexed ingp tBq first state
as wWwll now be described with reference to Figs. 12
acenh id Big. |h Perduaklag aspectof slipadlemtodti¢smn@@vintageadds-daectional grip

. pair

" on needle shaft 14 such that clip 81 may be sufficient to define a needle tip protector. To this

end, clip 81 may be contained within housing 64, which may also be the housing to support
the apertured members 28, 30 or 28', 30' (not shown in Figs. 12 and 13), if desired. The
proximal and distal walls 66, 63 of housing 64 each allow shaft 14 to pass therethrough, but
not clip 80.

[0035] A trigger mechanism 90 may be provided for clip 81. In particular, trigger

mechanism 90 has a base wall 92 with a front retainer 94 defining an aperture or slot 96

10



of legs or wall 82, 84 with a yoke 86 extending

t herebetween. Also, forned in each leg 82, 84 is an
wap@simsel 87, 88, respectively, which is inteneeniusmos/003200

pass shaft 14 freely therethrough in a first or

gﬁ%ﬁ?lah *élé%%?vgl“%ﬂ‘%%??ﬁ% R BhiE R Pﬂﬁé?ecﬁquﬁi%h%ﬁg 12
Fig 12
PRe e gbet b e braugangice BB b AL L e]idﬁn 9L i Popaced

second or unl oaded state _as shown in_ Fig. such as
wlation|te ghafight suctgthatsdip drgs Shdidtimeay Be Wydvmf&g@&%bwem upstanding
outwardly in the direction of arrows 89 and 89" in
Fliyledaed)100f ¥02eof baseavallORe Lpfzss 100 AG2 mAare fefihed hy fhegnd surfaces of
12. [0034] dip 81 is advantageously a piece of

c@sit dr depresspmi 104 ofiedsaivalh P2.s Wahpe deqdlealt is mosedcin thenditectignt of arrow
normally tends into the second state (Fig. 13), but

8a(Fipe 2h enthe onlodded yedtiomsuwh i ghowinria Figs | by wap ebexample,

Fig. 12. The dual |eg aspect of clip 81 provides an
arvianisapemtils drif2ldiaveg {ds tmiidated iy arro@r 06 &eFlilgel 33 fidfrt nekdle shaft 14,
such that clip 81 may be sufficient to define a needle
tHeRebp r€16RG1g06gs 87084 daithat 1R thay GAlieondle #BIMdRsiEOM toadrdataft 14.

wi t hi n housi ng 64 whi ch may al so be the housing to

91‘ HRRSUthte altiignARE6T, BiRer HBNBEER 988nayde aQésil%dt meidPor p(laﬁﬁé strip

shown in Figs. 12 and 13), if deS|red The proxi nal

68 ko o e B B

I 81. |

??ﬁﬁﬁkgﬁgg?ﬁugg@%%s anﬁgﬂp%%gﬁgg&gﬁ gsgpmafl 92
&“60‘391131 {%ﬂﬂ%@@ﬂ%@%%Sefn%@%u%fﬁéﬁ%a%%%% bifd fsfte h§€w§ﬁ 4

S REEL 6 DS G B o3 S IEFEHTBLED Db 5P ot
Fhoad Tepheu t“EPOSSF%%%S%%t#%t%g%%@%%%? e 2nh ofith%l g Beine
82, 84 may be held in the first state betwee
Mwﬁ&y offisgt 0 Tegrpgssto PB@mglcg pulling ngeé:qu Igparticular, if needle
Ledges 100, 102 may be defined by the end surfaces of
é&tsmylﬂle%ﬁo ta@ﬁglés%mnlhelm lsg 8 walbbega pgaimpp surfppe bl 4fsamd 12

12 is noved in the direction of arrow 37 (Fig. 12) to
cansing¢oMHdiedtiporlite piyat fushes outvardn svihe direatipg of ABWHEY' igetjrus
?Iﬂhil)“( Snr;lgrllcee the grip of leg 84 on needle shaft 14 by leg 84. Similarly, if needle 12 is
pushed to the left in Fig. 13, clip leg 82 will bear against surface 116 of cam 112 causing leg
82 to attempt to pivot further outwardly in the direction of arrow 89 to thus further enhance
the grip of leg 82 on needle shaft 14. To enhancej the pivot tendency of legs 82, 84, surfaces
114 and '1 16 may extend at an angle from a plane 118 perpendicular to the needle shaft 14,
with the angle matching the normal angular offset of the associated clip leg 82 or 84 in the

second state, by way of example.
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mechanism 90 tilts or falls away (as indicated by
arrow 106 in Fig. 13) from needl e shaft 14, thereby

WO e008azispy | egs 82, 84 so that they may take oPCT/H82005/003200
second position to grip shaft 14. To facilitate a

i L] ac tri mech
bost) ABfiabeelaie: o sHANRSERE SERHTED BRYSPLIAS O HgaEs? o

proxi mal mall 66 of housing 64 and bi ased t hereby
abRRREsYFly b 0‘&%‘?&1 frigger megpanisia PhdbWBIRe aapre%ieé that ﬁqu*g@omon or all
(not shown) d)orowde the bias. [0036] In the
ahihe a@iﬁ@n@mﬁta@ osfgiggerimecingsm Br cimgl peeprevigedity pretector 10,
hel d i nsi de housing 64. Housing 64 may be provi ded
by why ofexaoplenore cans 110, 112 positioned outwardly of
|l egs 82, 84. Each cam 110, 112 cooperates to urge
(003 Ple Bhiile ¢hd pgenBAyenBidn bds bebn jbluSthatdditydhddsiseriptioh of ethbediments
angul arly offset in response to pushing or pulling of
terdf, and Rhild the pabbditigha havel Heemdscliited id donsideble Idewilf ibis not
the right in Fig. 13, clip leg 84 will bear against
fiidridad ® rdstdctk irtawhi imithe Sdop@of tB@arirnded chfith € ffuck ctail.
pi vot further outwardly in the direction of arrow 89

WQa#iBK adfaufa ?gﬁnd%ﬂﬂﬁi&ﬁoﬂs RE1 edatifly Sipehrad tiidde QIIAGR dlctiut. By
shaft 14 by l'eg 84. Simlarly, if needle 12 is pushed

by bf&a ?fe in tP e Eds8 of vss wifhl 'o@th'et%QSZS 4ip ghhéa&? 6 aRORY ﬁ‘1§§/ be held to

surface cam 112 causi ng | eg to attenpt

E’Aﬂ\{& rhqu fSE :B? 1er g"(ﬁﬁﬂ&%cﬁ? ﬁ%q}g) Qr's hE, C7t2 Qxlﬂer%% g(’vrxtﬂ‘% tenor wall

ance |p of n nee

gﬁ] QE hsulljngﬁa ékgfém [.EQ j}rr], D d)r(l %égr 109 é@( t%eng%g ¥1318 éa?l% er%fxb 56 (dlrectly
R B SraRERe i iy ﬁ%tggwéfﬁfa? N 5%8’&19&@ 5, gppport

the aSSOC|ate eg,.82 or 84 in the seco
é“-ﬁif?‘iea&ﬂ PHY TS Forlish “P(Eﬁ?‘“ﬁﬁ‘é?d@é’/f 8@5?‘}? 8"

LOOB? Althou h clip 81 is shown within a relatively
Ui Hotrer nw%hwe%ﬂﬂé@ckr&w@aﬁ@&%ﬂeﬁaﬁf&@swp@

%gger mechanism 90, it will be appreciated that sone

A9 diurther) a Tefon s winsh{nat shewm) manby placedwithiehousing 64 to

nechanlsn1for clip 81 could be provided by protector
help codginhippd delscencd Aiiven) whb 3ght\inidite waki entortesresdle shaft 14. The
i nvention has been illustrated by the description of
ervbihinrie it$ Broader aspects is therefore not limited to the specific details, representative

apparatus and methods and illustrative examples shown and described. Accordingly,
departures may be made from such details without departing from the scope or spirit of the
general inventive concept.

[0039] Having described the invention, what is claimed is:

12



thereof, and while the enbodi nents have been descri bed

in considerable detail, it is not intended to
WO e®@Bn7wd1 or in any way linmt the scope of thePappsrd®an3200
clainms to such detail Addi ti onal advant ages and

ED |f|@a%|on will readily appear to those skilled in
“’%E§C8wpﬂ§3%ple in the case of use with a

cat het er ﬁﬁﬁ rotectors 10 gnd 10' may be held to

cat het B§ed W@SN%%QﬁW%%@P?“P&P’lndlrectly via fingers

70, 72) |nteract|nP with the interior wall 54 of hub

56. A SwpprAtiepbestelesqopediovst e megdlershafsr 10' coul d be

held to catheter hub 56 (directly or indirectly) by

i nt er apaif Sispuihg srmsisatcading frpw thepuppaat Ietdiectinpioward the sharp tip

Addi tionally, support nmenber 20 and its rel ated

apkrtdire 22 may serve to align tip protector 10 or 10

and/ or housi ng 64, dependi ng upon the overal

t hi ckapssofapeitapemtmbas sicheodetted o bspestingpme of thepato ef spring

20. Further, a Teflon felt w per (not shown) may be

PingC thd spvitgltinfs PouRiinpo: ds tb argehifd dpetnnd membbls @atbf(atif@ent, the

not shown) which mght find its way onto the needle

sbsld shdff extddtbhg thidieMite @Pertuesi f SheRPEBEET mESPES trSa loSded position of
therefore not limted to-the specific details,

IRRESAE RhM thit SvheR BRHBIIH & rattd el BohOHS 10386H Iidsitiéﬁ ¢ & dridtded
exanpl es shown and descri bed. Accordingly, departures

g@y@&l WRfge (TR fﬁﬁﬁ al I1dast aﬁetomu bpdRRPAT fhk 'agerf:u'i%embers will

he scope or spirit of the general inventive concept

bR R ST Y B Rl o Sl

g% 1%% geeg eeé:o O{élﬁ* {Egéedfplog%mt) ?o tﬁee o%e tp%?l 1%)1'9 g a shaft and

escoped over the
needl e shaft a pair of spring arnB extending fromthe
support in a direction toward the sharp tip end; and

ir aperture ers each connecte to a, . )
?eilﬁee PG s ﬁg‘?gi © BreruisA Mooy e canpRsisiog pidisg-shaped
arns providing a bias to urge the apertured nenbers
meyt al i gnnent, the

3. The needle tip protector of claim 1, the apertured members each being held to extend

generally transverse to the needle.

4. The needle tip protector of claim 1, each apertured member including a face confronting

the other apertured member.

5. The needle tip protector of claim 4, the confronting faces including cooperating ledges to

limit the bias action of the spring arms.
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needl e shaft extendi ng through the apertures of the
apertured nenbers in a | oaded position of the needle,

waa@h/oresat when the needle is retracted from t PeT/USZA®003200
position to an unl oaded position with the shaft

rempved fromat |e .one_of the ures, the .
Gt iredls RS et i e ap e DRFR e lrkt qutyray relative
provj d barrier to the needle tip whereby to inpede
ﬂb?@h@ﬁ?gb%)eﬁ?ﬂ?%ﬂggﬁle fromthe unl oaded position to

the | oaded position. 2. The needle tip protector of
claim1l, the apertured nenbers each conprising a

di sc-shaped elenent. 3. The needle tip protector of )
dt dihanaedlertiparatseipt of daimple fas 8py tusRldRe R HR ingsirged igwardly relative
extend generally transverse to the needle. 4. The
teeath ethet y the enringtaoms.of cl ai m 1, each apertured menber
including a face confronting the other apertured

menber. 5. The needle tip protector of claim4, the
confronting faces including cooperating | edges to

181 rTiht n¢ddie thp msteatot dftaimf7, funthersqmipriging r wathetdiZhuMeeceiving the
2005/ 079891 PCT/ US2005/ 003200 6. The needle tip

ppeheat Bemisdrs, teaiptitired MBRAbaPBEihgirged piddearsinkebigall of the
urged outwardly relative to each other by the spring

QhtABter hitb id The 16%6Eb&sitidndf HeQlec€lié Qich at teabdRuked hétfibers move away
apertured nenbers being urged inwardly relative to

RO tdMRterMVb 16 R¥allVeheR i¥heedle is FreacRATHNEME IdAded position.

protector of claim7, further conprising a catheter
hub receiving the apertured nenbers, the apertured
nmenbers being urged against an interior wall of the

SRUIER W B AR RS A A BB
i Nt H%or wa wh nee etracted from
e

hub 1. th le |
gt BB e it B0h05, BBERRRpL e PRIGE! ot o o
claim1 further conprising a housing tel escoped over
the needle shaft, the support being defined by a

ortjon qof the housing, . . . .y
F%O. II'Le needle tip protector of c?alm 9 further comprising needle gripping structure within

the housing.

11. The needle tip protector of claim 10, the needle gripping structure including a wall
having an aperture therein for the needle shaft to pass easily therethrough in a first state of the

wall and to grip the needle shaft in a second state of the wall.

12. The needle tip protector of claim 10, the needle gripping structure including a generally
U-shaped clip member having an aperture in each leg thereof for the needle shaft to pass
easily therethrough in a first state of the clip and to grip the needle shaft in a second state of

the clip.

14



10. The needle tip protector of claim9 further
conprising needle gripping structure within the
whowsionggo1 11. The needle tip protector of clai PC/OS2005803200

needl e gripping structure including a wall having an
qﬁ ﬁ"é i ?O % prot@ct&? (§f c‘ia?n%gp % ecé:“eﬁ fﬂ’?eh'%gale El%lqugaﬁ%?% AR Iiljrér/%ularity, the

. edle sh a second st ate, of
e BRE R Batredmrpt dht el Sl %iar%y therothrough,
gripping structure including a generally U- shaped
clip nmenber having an aperture in each Ieg thereof for
the needle shaft to pass easily thereth in a
flAy The Beegdiedipgrrotestar ¢fjGlaimd yyherein élemaedi%%ia Pty des ghigiegularity, the
in a second state of the clip. 14 WO 2005/ 079891
POouSROUS; defsinKen apgriug gigedhiogtveninagsags ofithe nagdleshaft irregularity
claim9, wherein the needl e shaft includes an
itherethobiglr.i t y, the housi ng having aperture sized to
prevent passage of the needle shaft irregularity
therethrough. 14. The needle tip protector of claiml
wherein the needle shaft includes an irregularity, the
qdppaictdlrepipenedtiefcomprigngan aperture sized to prevent
passage of the needle shaft irregularity
t her et hesdikginvink. shAft aeeddharpttipendy ot ect or conprising: a
needl e having a shaft and a sharp tip end; a generally

U- shap@ghesdiiyi- B@Eb@&lﬁ&vﬁx@%ﬁ'ﬁs@r@m i c8a0bg ihe@offwueqfeedie shaft to
for the needle shaft to pass easily therethrough in a

fobdshsifitRdrmfuch i st d?at@@fjthé BligfHnldRo éilﬁ?th@ 86 EsHaR 3 4 second state

|n a sécond state of the clip, the needl e shaft

%ﬂ gr&ﬂb e hALARYEM: LAgnd ?l-&“%fx%if%ﬁh& Q;Fe%&'"in eih 1?%6 The

I'e™tT'p protector o urther conprising a
hou5|ng tel escoped over the needle shaft, the clip
bei ng contained within the housing 17. The needle tip

g EIIIE? %1%@ 3 1péj§%t8%t? (f]f%&lm\b% ?iﬁl{bte %ieisﬁlﬁg%gﬁ%n% "ﬁ %(a'ped over the
g‘agh Ppl?r% 1rt1gh§)n%ame8 w1t|i]nn tgg h<§u|s1rnsgt state when t he

17. The needle tip protector of claim 15 further comprising a trigger operatively associated
with the needle and the clip such as to hold the clip in the first state when the needle shaft is

engaged with the trigger.

18. The needle tip protector of claim 15, the clip being resilient so as to naturally tend

towards the second state.

19. The needle tip protector of claim 18 further comprising a trigger element operatively

associated with the needle shaft such that the trigger member holds the clip member in the

15



engaged with the trigger. 18. The needle tip protector

of claim15, the clip being resilient so as to
woadsnadsby tend towards the second state. 19.rdhes2005/003200

needle tip protector of claim18 further conprising a

Lf{er'set%?i?er wﬁ lnfeegg%tj t?; tﬁe\éﬁle 35{1d %?eﬁ&g 't}fétcﬁig n)/@ni]bgf {yﬁ&t xﬁleased from

clip nmenb t 15 WO 2005/079891
Hﬁglb Eﬁ%F first state when engaged with the
needl e and rel eases the clip nenber when rel eased from
engagenent with the needle. 20. The needle tip
prot ctor_of claim 19 further conprjsi a .hou

% 4% Brdle T rsptestaeo! dlidadP dudien FRmpTiSHig %@ﬁ%@ @oped over the
contalned within the housing. 21. The needle tip
peedle ghady the Fhlkb%wgﬁ%@qu%ﬂﬁ thgheusingei ng cont ai ned
within the housing. 22. The needle tip protector of
claim 15 wherein the legs of the clip are angularly
offset in the second state relative to a portion of
t2ie The geediertipt preteétor sftclam0ethe tripgenhsong|centainpd pritbingbe nousing.
further conprising a cam positioned to urge an
adjacent clip leg to further angularly offset. 23.
The needle tip safety protector of claim?24, the cam
PReSRBheddl: tih Fmokitacs e Gitistimthe Rigs ofthe tip 4re angudarly offset in
pl ane perpendicular to the needl e shaft. 24. The

RREeLEnd stade RIAVE Gl Dfor@dn &Mt 18338 thMTRE G, tHReebd g Sp fotector
the clip are angularly offset in the second state

rfﬁtltl%tr b¥Bprhihe QB! Hds@n&d ol a!neagﬁcénrﬂ clig8g {d fustherSh@lifrly offset.
t he need?e tip protector further conprising a parr of

cans each positioned to urge an adjacent clip leg to
further angularly offset. 25. The needle tip safety
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24. The needle tip protector of claim 22 wherein the legs of the clip are angularly offset in
the second state relative to a portion of the legs in the first state, the needle tip protector
further comprising a pair of cams each positioned to urge an adjacent clip leg to further

angularly offset.

25. The needle tip safety protector of claim 24, each cam presenting a surface extending at a

respective angle from a plane perpendicular to the needle shaft.
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