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BACKGROUND

[0002] The disclosure generally relates to needle safety assemblies and safety
intravenous catheters (IVCs), and, in particular, to a safety IVC in which the needle tip is

automatically covered after needle withdrawal to prevent unintended needlestick with the needle

tip.

Description of Related Art

[0003] Intravenous catheters are primarily used to administer fluids directly into a
patient’s vascular system. Typically, a catheter is inserted into a patient’s vein by a health care
worker. Immediately after the withdrawal of the needle from the patient’s vein, the exposed
needle tip creates a danger of an accidental needlestick occurring, which leaves the health care
worker vulnerable to the transmission of various dangerous blood-borne pathogens.

[0004] This danger has led to the development of safety IVCs that cover or hide the
needle tip using several different means. However, some safety IVCs that have been developed
sometimes fail to prevent unintended needlesticks from occurring. For example, in some safety
IVCs, the turning of the needle during removal may cause the needle tip to slide out from within
the confines of the needle guard.

[0005] In some safety IVCs, the engagement that typically occurs between the needle and

the needle guard during withdrawal of the needle is unreliable.
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[0004] This danger has led to the devel opment of safety IVCs that cover or
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portion. The first free end extend beyond the second free end and including an angled end
section comprising a length and a width that extends toward the second arm and a needle having
a diameter. Wherein the first arm and the second arm are biased so as to move between a ready
position in which the angled end section abuts a needle having a needle tip and a protected
position in which the needle tip is confined within a tip holding space. Wherein the length and
width of the angled distal end section are larger than the needle diameter.

[0009] In yet another embodiment, a safety IVC comprising a needle hub with a needle
and a catheter hub with a catheter tube and a tip protector is provided. The tip protector is made
from a first material and having a proximal wall comprising an opening defining a bore and two
arms extending distally of the proximal wall with at least one of the arms comprising an angled
end section configured for covering a distal end of the other arm in a protective position.

Wherein an insert made from a second material comprising an opening is aligned with the
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toward the second arm. The needle guard further comprising a needle tip holding space defined
at least in part by the base portion, the first arm, the second arm, and the angled end section.
Wherein the length and width of the angled distal end section are larger than a needle diameter
and cooperate with the bore length and bore diameter to confine the needle tip within the needle

tip holding space. The method further comprising moving the needle guard to a proximal
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poshflon on the needle shaft so that the angled end section is based by the
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advant ageous r1eatures. Inese enpoadl ments aepiclt tne novelr ana non-opvl 0us
safety IVC shown in the acconpanyi ng drawi ngs, which are for illustrative

ﬁuggost ongy These drawﬁngs Enclude the following figures, in which like
uneral s.l.ndl c Si E

cat het B?S'Wﬁrbmﬁ?ve 'ﬁeg?d*% hgs nth%tctggrﬁglnécign e\n'js?éﬁﬁ)gﬁs tgg g yreritaf{ﬁgH ee?S%%if%?{%ls 2 is
a crosspazed fromnat nsddimf the safety catheter hub of FIG 1 including a
needl e in accordance with an enbodi nent;

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] The various embodiments of the present needle assemblies and safety [IVCs now
will be discussed with an emphasis on highlighting the advantageous features. These
embodiments depict the novel and non-obvious safety IVC shown in the accompanying
drawings, which are for illustrative purposes only. These drawings include the following figures,
in which like numerals indicate like parts:

[0013] FIG. 1 is a top view of a safety catheter hub having wings in accordance with an
embodiment;

[0014] FIG. 2 is a cross-sectional view of the safety catheter hub of FIG. 1 including a
needle in accordance with an embodiment;

[0015] FIG. 2A is a cross-sectional view of a modified safety catheter assembly provided
in accordance with an embodiment;

[0016] FIG. 3A is a side view of a needle guard in accordance with various
embodiments;

[0017] FIG. 3B is an end view of the needle guard of FIG. 3A taken along line 3B-3B;

[0018] FIG. 3C is a schematic top or plan view of the needle guard of FIG. 3A depicting
relationships between the

[0019] FIG. 4A is a side view of a needle guard in a protected position in accordance
with various embodiments;

[0020] FIG. 4B is a sectional view. of the needle guard of FIG. 4A;

[0021] FIG. 5 is a side view of a needle guard in accordance with various embodiments;
and

[0022] FIG. 6 is a sectional view of an alternative configuration of the needle guard of

FIG. 5 in accordance with an embodiment.

- DETAILED DESCRIPTION
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[0018]FIG 3Cis a schematic top or plan view of the needle guard of FIG
3A depicting relationshi ps between the [0019]FIG 4A is a side view of a
needl e guard in a protected posi t ion in accordance with various

o7, Pl OOHRL ufRudPul i 4 ORGP BB, e @

var i ougrswihedisnBthdeéd as a description of the presently preferred embodiments of safety IVCs
provided in accordance with the present apparatus, system and method and is not intended to
represent the only forms in which the present apparatus, system and method may be constructed
or utilized. The description sets forth the features and the steps for constructing and using the
safety IVCs of the present apparatus, system and method in connection with the illustrated
embodiments. It is to be understood, however, that the same or equivalent functions and
structures may be accomplished by different embodiments that are also intended to be
encompassed within the spirit and scope of the invention. Also, as denoted elsewhere herein,
like element numbers are intended to indicate like or similar elements or features.

[0024] The figures and their written descriptions indicate that certain components of the
embodiments are formed integrally and certain other components are formed as separate pieces.
Those of ordinary skill in the art will appreciate that those components shown and described
herein as being formed integrally, in the alternative, may be formed as separate pieces. Those of
ordinary skill in the art will further appreciate that components shown and described herein as
being formed as separate pieces may in alternative embodiments be formed integrally. Further,
as used herein the term integral describes a single piece, which may be singularly formed or
singularly embodied whereas unitary means monolithically formed.

[0025] FIG. 1 is an illustration of a catheter housing 100 in accordance with an
embodiment. The catheter housing 100 includes a catheter hub body 102. The hub body or
catheter hub 102 defines an internal chamber 104 (FIG. 2) extending between a proximal end
106 and a distal end 108 of the hub body 102. A hollow catheter tube 112 is affixed at the distal
end 108 of the hub body 102 using a bush or retainer 203 (FIG. 2), which is known in the
industry. An axial or proximal opening 110 is defined at the proximal end 106 of the hub body
102. The axial opening 110 is configured to receive a hollow needle hub, which includes a
needle on its distal end and a flash chamber at its proximal end. The axial opening 110 may
embody a female Luer taper, which is typical in the industry. Alternatively, the needle hub abuts
the end of the proximal end 106 but not enter the internal chamber 104. As used herein, the term
distal end or proximal end means an end in a distal general location or proximal general location,
respectively, or distal most end or proximal most end, respectively. 1f only a distal most end ora

proximal most end is intended, the text will so indicate.
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port 114 is positioned on the hub body 102.

[0027) FIG. 2 is a cross-sectional view of the safety catheter hub 100 of FIG. 1 in
accordance with an embodiment. Generally, as shown in FIG. 2, a needle 202 is received through
the axial opening 110 and extends through the internal chamber 104. At the distal end 108 of the
hub body 102, the needle 202 extends into and through the tubular catheter 112 and the needle
tip extends beyond the distal end of the tubular catheter 112.

[0028] In one embodiment, a protective needle guard 204 is incorporated and slidably
arranged on the needle 202. The needle guard 204 includes a base portion 205, which defines a
bore 207 extending axially therethrough for receiving the needle 202. As described in greater
detail below, the bore 207 is configured in size and shape to allow the needle 202 to be slidably
received therein. The needle guard 204 also includes a first arm 206 and a second arm 208,
which extend generally axially from the base portion 205.

[0029] The base portion 205 further comprises a wall comprising proximally facing wall
surfaces 60 and distally facing wall surfaces 62 (See also FIG. 3A). A gap 50 is provided
between the two arms 206, 208, which are defined by the edges of the two arms and the distally
facing wall surfaces 62 of the base portion 205. The first arm 206 has a first free or cantilevered
end 210 and the second arm 208 has a second free or cantilevered end 212. The first free end
210 extends beyond the second free end 212 and has an angled end section 214, which may be

referred to as a wall, a protective section, a blocking tip, or a cap. The angled end section 214
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position and during transition from the ready position to a used position, the needle guard

incorporates a hub engaging section 64 and the hub 102 incorporates a guard engaging section
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VWO 2012/ 016660PCT/ FP2011/ 002746 ext ends t owards t he second arm 208 In the
enbodi

base ¢

Al so, , i nd
do not necessarily limt the physical features of the arns. For exanple,
when vi ewed from anot her perspective, the first armmy be called the
second arm and vi ce-versa. [0030] 1 n one enbodi nent, the needle guard 204 is

made fpom nj e . .G, r i al, or
iy colbr TRyt pBb Biblng SR 6FREL B ap vl SR BME SR Bla
exanpl grojéckien nies Prejegs fioth 2B4nteeiyr bell madacef ofcthe dhape2 e anotheredralyrdoment, so
that the first arm 206 sel|f-hiases towards th‘g. second armﬁnd t(ijﬁjean Imed
end sedhs ORTIBUALIGR iy 1eXprseq frthah fedpub Higagug Sf ‘Ogréi?ilsa?tprf’beﬁ AN 1Y Use
of shapgehoIBNRENOIPES 1588 blob®&in [AE @RibBinfer, Thé endabéméarrasher @roantierdfidal bat
self-bias to a closed or protective position w thout external biasin

f or ces onlypafthy arpend the seesie surrd a0 that onlppee phthe RS igengaged i theihubt Inangihshe

t he se . 8 : j - AL d ARTSHO WA &h& Al i gur ed
to pi Vg‘?’B?‘é‘ |eg1’l%?le ?n%%\%%md%r@ ls{%&g@\féer?ﬁttl gmr?ggglqete&t%g%eg\%gfmﬁ Ag’s?e of  shaped
menor y ingbgrirites bothed asdes< amhbeprogttiondorancthee embodinient,hide dyuly incprporpgs 50

provi ded .between the two. arns_ is.reduced. In 0 di t dl e
Guar d POASSHSN SR AT P SR EPeip S BBostA apopei ot 1Bt AR PRI B ol PP

di ff er g&ttioN®l & bF HeSsuafilis n ant@Vt @i the acdildnatthd ready gositig el nasikeesahd
stai nl ess steel. 0031]

) [ ( In _the ready posi}i n_of th% ﬁﬁgeté cat het.er hub
100 shengled ndyectiorpradially oymedly rglatiyqtozhyngedle hati sa thay fhepb eppagimaectia
106 of & t d'%h% ' QVtaih M6 ARSENVRNBURE thidrforlc@@R! §tthe hub
substar?%irég% %g?ﬁgt%hre I ?%lgggerdﬁg%l%t@h% %lt er néallfla chanber 104r. rIct ?an al so be
whol |y 1Dbcated in the interior chanber 104 or partially | ocated outside of

th i al i .Th dl.e 20
noed o guP8508 FiGih in b Eoneseitind e S AEE s IVTa8 Bibrtin Lol difce
di st al lwyitht 4 emtdihéie of eeligésent delRend infeatiodt MthetsifptydlfV Q #@isrsrediirgo 2@2saésty ends

b d the distal d of th t het tube 112. In the. d) Piti wh
e nedHEd 0hsd Fike Emak Spmengthiont. ABshE engtdiessha meny ity BEMe ke on

214 i S 1 SUNBRHLE Be@NmbficA TS Fhudin eﬁ%’%@dz BrookeRt 36de9l4 Diusistdl @ty gidie

needl e, which causes the first free end, of the first arm 206 to be
f or ced eogagngsetiom&by Thisenlatged wediscH iscewnfigured 19 aggommedale thsnarcuatenol s

As shown, the cantj}eveaered en of e ' l hi asgel by
the noctrets Bl bGP RuataCr BB SRIPRRAOR T sTIoR R, A3EF
guar d 24itivh,tthé guirdengagifetetion 6b id ficed fivimethe hablgngazsig sestiombd. dlawener

transition fromthe ready position tqQ a used position, the n I
i ncor del}i’{‘eg‘ea“‘F’FGg @Hga‘éi 57 a%tséﬁw grgmaﬁ € e'ﬁﬁglu%ofu?}hcagr%gegaslecg&gfuguar d
engagi %n@ﬁﬁétﬁr@ﬂthe\@@eglg IR RILED GRVES (HRR 14 /1RO athdieBitub A5 thah therhubt éngaging

engagi ng section 64 is a groove and the guard eng{;}gi ng section 66 is g
pr oj ectsediont Grhebyp oir camgages rthengupid engagingciectipn PO Ay thg delafiye muyemspt 1d5¢ |1 n

anot her e RAALMEMinuld ol QAL hAHARKD Hoves pFAYREMPHr B2 dnBRU dlicschidh enaRsi ng

section projecti e guard engagi'ng section 66 is a groave.
| n one fastadi seeaid atise A rihiagmingnthei rshatm 206 endritieer sagendirnp 308 angve fadiatly y

around .t he peedl e guard,so that.o on f t ar 1,S ; hub.
I'n anot‘ﬂ%@rdg’r’r{?oﬂlf’ﬁ%m’?r th deg 6&5@%’ ?geagﬁlrfcogﬁtpee geﬁsg '%]ta‘flglg(g%ﬂg 1%%%&%%(“ e
guard. ASing"0Nb erlighing WbctibA2hdtis gpaped aoaSthbohthetar hetc s readyl pasitioropretonlpn.

I n anot her "enbodi nent, the hub incorporates a projection to form an
i nt er i ®ngeeesior gouss the satheterhih enpprrelativemoMee™: r ecess. When the angl ed end

section ZﬂqbﬁQf t ﬁ?}r@%&ﬂ 'aﬁeﬂoﬂofctﬂém?éea‘cije %\Gnafcri@ 268 MBRHif the ptdkembalesdyl 06 of

posi tion, e needl e ‘pushes the ang section radiall'y outwardly
rel ati whe tath¢terehute t0fl, ©r phajédts sutwardly frome theutroximghgndhgf decaathster dub dRdalbes

the guard,e i ng .,section 66 to netajn,t h it hi . & i i Qr
cavi 'y RSPAIE AP ORC 15 1505 87 et ook rRleR il ) Bl sRORE R e
saf ety fe¥fle 4AbR6 Y bdl@dthe datheleohetankean alternative configuration, the needle guard 204 is
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wi th an enbodl ment of the present deV| ce and met hod. The saf ety | VC 40 IS
simla ttron '

t hi ngs

i nclud |
secti On vu. 111> Tin a YTu Yyl UUVE 44 1D LUIIITI Yul tTU LU avuulllivuat © Liic
arcuate hub engaging section 64 on the needl e guard 44. As shown, when the
needl e guard 44 is in the ready posi tion, "the guard engaging section 66 is
spaced _from,t g8 i h ction ren | S
ret r act&8> gwldfqu?ﬁ:{iﬁ er% %stp At %rsot}/(':{‘%as a:@lts @ su%etgg(gns?ﬁtﬁglnged@ﬁuﬂ
veni pugpscfitingide tHeeprodaal &@f&héﬂc&ﬁetéﬂiﬂbs relative to the catheter hub so

that the hub_engagi ng section 64 abuyts or engages the gua
section 68033) t hbTens eé‘?*i"@ém?ﬁiv‘gﬁ’é?ﬂe mﬂ‘fé’%ﬁg‘g@ At ‘ﬂﬁahlfe@a g’i\fﬁwlﬁl"%
needl e gfjp. Blagﬂ§Q§ ud¥dOile etk 06 208NRay2PE bRsk Eidgeth&Clsinanyf fobflof térsiohingand

second arns his point, the first arm 206 and the Second arm 208 nove
radi al bther embodimgntsoa edrobisatinneef tensoniegaieanstang setfihigsinganangaetagtic rpgtenialds
present enhaqdi ng,a SA% LA bE Rabiol& ﬁp@ced
fromt hleedng\ h!el’tqqratt% h?}hlggg&pg E%Y %ogét?gﬁggﬁg%gﬁ%@/geengagegy or a 8

cat het eggidrubf thparedle lgairid\204 hetwesenrthe bise @dafdr 2GSher mpmmaﬂm{allmd thf ﬁtSIhend

needl e uar 204 i h t he Proxi nd. 106 t het

105" Gackons st eadb ot bardy Lt incher oDk tnine TBRiohoRe Prmbing LT HEia M,
the neggllqe fﬂiﬁb ah R0kstiS h&m?al ngayh ke rasbee faleerdl, tsilidohe of eHehigites thad ibmayle to fit
provi ding a shroud on the needl e hub to fit over the catheter hub. In an

al t er natdupgd tho first god seeand, arms 20 end| 208 The dingsaerts a regtpring force on the arms,
2012/ 0 CILER {1 1HbRe BRBoAmERAce
is pr 0\1)’&293% olﬁTEaa%%%é{%P %é@%?ﬁgﬁg%@%gﬁh@éﬁa hét}ﬁt(ﬁ:) fit insi dre1 t he

pr oxi e ndoihg nfentea he ey H&Lmspr{ngﬂs}téll lan adwelical wbd dpriemita ledff spgingpeatheenor y

| ast t t. f bj a
206, 26y BT PHCePhBE 2 oH AR Rl i e EhEAg R 18 HAR B

enbodi enRts at@te%m}ioﬂéitldfﬁh@fleddﬁlgudﬂdmo‘g Iehis £nfbodinselt fodalcashongof the arms
non- metalllc material is used. illustrated schenﬁ\ﬁ(lcall |G, 3A. a

t ensi oRPAENALIBana g meagdy oha ‘Hétﬁﬂély@ﬂt has ighgreny; PRNGTIKE PEORFERGS EEE]LJ'H}CEFI]&O4
bet wee I r fehen fthd SfmsonRersteids f r ee
ends Z%BE%dp‘g?g)pQﬁ{r?g S%eéﬁﬁr%@nf%bmef%@ng %lgcr)\g ngrtrber 218 may be <Sa
ring rmckesﬁmadrapam bgltlaesmaedleri?@ﬂes wdien insthe ieady psitibrerOnea e nagrle 202113 Eedimwedr
the |i t i S tofl ound t 6 208.
The ri et e B g 406 L@ Bt vl Sl AR 0RACR pBE R ORES:
apart byort hhamaed 8urdtkes &6 a1hd1 ohbeorr ety syptise tfeaares 168, cneh esbodtintations or he

t ensi oni ng nenber. 218 may be a spring, sugh a h |i.cal coil spring, .a

| eaf s;&rw@s,om%ttﬁermem?r*}t%dr ifor P‘%‘H f%’o‘"mpﬁ mUsto (facg;}?ﬁ élgﬁﬂeﬁ 66%8}?8% 0
enbodi F(?}hotetutfk@alfaﬁ&?' bt EHASherdd SinB&¥uil OF ofder surfed &datires ®aype added tof

t he needl e guard In this enbodinent, one or both of the arps 206 and

208 mayfadibtateeaseerolly 2f tee ensianing eambead 13 nlwar@rwn@grm%ar hedicalspspgris itked The
i nherent spr | 1K e f hsii§

St or ed O P MGt BhaRE A B KGRl AP SHA o SRR s R G A6 e
in the mmdydlpnﬁldwwdﬂy Once the needle 202 is renbved fromcontact with the

first arm 20 t he arns nat ur.al return oteted 0 or
nor e char‘rfoépgh HPPH@@EO%%‘%% L‘?‘/Jé g‘:}’eﬁﬁ?‘@ g@#?’%{ﬂ FRGEIGE Whe 2? algelr}g 938
i ndent QBﬂo%?atth QR'@iﬂW@%staBF?éh Q‘ﬂlﬂdﬂ@t@f@%@k@ﬂerf tHe lRaBh ha’elpracampﬁai mamdllw to
facilitate rther resiliency gtEormtelnstallatlon

¢

enbodi rweithdsaws hgereedie203r frem Hb? cafheterabeb Qa4 meale sy (’5@“&8@%‘6’“‘?\69 (Xeiling at e
assenbl y, medttg(a%eh ét}rﬂuggn be fit8d with 2436rc8 WQQ’IJ@%‘( isdo e latimdlistsiedi Ng

is fitted over ire néedle guard so that axial force fromthe spring
expansiintm tﬁopmm_ttsheantv\o arms to nove radially inwardly. [0036]1n
oper ati onyoLhe di 3t ale tiR4R" HB° NG HRad?268RY thd SpafiBhi T REwin P SuckdSrit ©

inserted
venipuncture, the needle slides proximally relative to the catheter tube while maintaining contact
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into a patient's vein to establish veni puncture. Thereafter, the health

care nrronrt iti nnar rmaniial I v s+t hdr anne + ha naadl a 292N2 fram + ha ~at hat ar hub
102. ub
may t into
the p... ... e e = —e o e . Nt

fol |l ow ng successful veni punct ure the needl e sI ides pfom mal | y relative to
the catheter tube while maintaining contact

20121 O4SRARPETNEReRI 4007 198 Wit AL a)d,egm&yguﬁg Rlghaf d B el

gardtor t he guar te the needle tip noves
pr oxi mainky thefneedie tmgbm mmdnmﬁgztaf dlre aigdledoéndtdeetlcgubﬂdof thguiiidy the fasharR06,

whi ch | w . no | onger forced, outwa e needl e,. noves

i nwar d?é""’g’%‘bﬁ&f’&'t e]f’ﬂ%ertfﬁfﬁe%ﬂ‘& ﬁfc{{ Li&ﬁ%ﬂ%‘ﬂoﬁsdﬁq‘fl%mﬁﬁér giged &é)gélten
sect i OfheGfiblePghaNEEectibf 60 ER%M thetdudrdirighgihh Sectiogl66do eﬁdersbé?hetedh: Al with Beer t her
proxi mal novenent of the needl e causes a change in profil

| ocat eangled endesepiéeni? . Jyuther EYQX@NWQVﬁ@e%ﬁ@WCQG?aWS 21 artﬁed& é"ﬁﬂﬂ € 6\@ | of
h
the gu?fflgt Eﬂ]o%%tgﬁ) oflefl]leartlée e SWM ﬁ%ﬁ@éﬁﬁ‘g J0RSnIREMHoRinSd ATl iRk Bifd to

needl e pol nt, e nee be fromthe catheter hub due to
the ab uﬁopeﬂhtnknahmmmrm he!wchmtigeneedie gratliand temgedlae Adpleatipaint.che needlerguari e

the gt et I SlfERRpFo BElet BnARRAUGH ot B e REBRHT, Bk Bpdi

that tQg tgeeﬂ&rdeé g6l iCausiag it nedit gped & separatd fromeths akedly huattmpmaect hhrb 100
t hus descri be%éprow des a _context in which the foll ow ng enbodi nents of the
need| e ngr§de dp }‘“b@%@é‘éﬁeﬁé""@?‘?’sure proper and adequate protection to health

care pr ag[gbiﬂonehssh Sl Jnlagrsﬁﬁfi%af 2L ML CofTiEura . anhtopgmuh df fuérsrafwy be

understo at each of the enbodi nents descri bed herein @i;
separ atethg/tenhub hOQ twbidasaribed privides aneonsexd ithevhichabe &Jloveps £ @dlﬁﬁ’ﬁts?ﬁf the

esired, e e functi
ooy A ] o 8PS0 AR08 6 TR L Sriper
the | enginp tkyf sdfétg cathelee Hule noD. Jestiouthfu2thér hayndast@h&isuhgtrmb@f ﬂ;e etmiwdvaqmtabl e
Ln, wherelin n is a whole integer, such

(hei ghidpsesed heiagRete ard Saberbroasonmyatet widioshanel®s S ehonsstr alf e w

whi ch iy dég?lreg ﬁkﬁ%%ﬁeéhﬁé’%nbﬁbrﬁ%@f%’t&&é’r@cé’rﬁpaﬂﬁﬂe one enbodi nent, the
| ength Ln an dth Ware selected so that the angled end section

confi gur e[®03% ad&qﬁatlm ggain o K1G 1A rie @l eanbopiment h a meedle guayde’0 8u§ﬁe§e‘?g§h| n
t he proraee & fed el Se'né 8%on ?14‘)@1%{/9%%&5%% TR ARl L. h@hér%gﬁhs knwidld t he

wi dt h guar are sel he tip Is bllocked or covered by
t he endntsgsee; mn a8 142, Bvaud sotfertht Mae vadd| (belght) o6 thet anglesend sectisai hid ooy boe

bevel still es t ction 214 or n the need| S

si de- t(519§8’€59ée é‘nthenvatrﬁ‘gpep%g’t bfcgdlspg’gfet i mﬁh O%Gai" F%nvg‘%%b 1% B ®WMSind

the | e%q{bedin%narﬁetl%gbﬁ M SR GRRHOW 410 leeian thbetheeailed arl sdctibn QMY is

contactin g an edge of the antgl ed end section 214 since.s |cs such
B

as pol yc poedtceadsauaels blegk @“%qﬁiﬂep'p%ﬂ’h%é’}? needlg gpangyis f‘hg‘e rPé%B‘ftee petign.
Thus, g fga eH'Elgulglr erhdli Flﬁsﬁdg L End e SG80RIW of ﬂﬂ:dglﬁﬁf i}egelbé’{e@sd"'thﬁﬂﬂhe

gu uard KAV n-neta portion or proximal wall conprising a
bore, aipps (bklck'ed blycdvamdrbg thel cﬁchmlloaﬁm,a@\'dn gthan the rfegdlie ngr@%tﬁd s the ey of

wher ei n%%g ‘(/ﬁ? éP c@J&Jﬁ engas%cetlcglolé or w tge ngéd?é ?) \Io?sds&]g-t(p Elﬁgt\bﬁ& 1tnht%e

needl et
protected position. In addition, the width W and the length Ln are to be wide enough to prevent

the needle bevel from contacting an edge of the angled end section 214 since some plastics such
as polycarbonate or ABS can be chipped when struck by the needle bevel. Thus, a feature of the
present device, assembly, and method is a needle guard having a non-metallic base portion or
proximal wall comprising a bore, a proximally facing surface, and a distally facing surface, and

wherein the bore and the base portion can be distorted by pivoting the needle but wherein such

10
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WO 2012/ 016660PCT/ EP2011/ 003746 pivoting does not cause the needle tip to

escal Yo' ogth
and is
abour it her
eXan‘}Jl C, LI1IT 1 CIIUL 1 | e ] avuulL L. I vl 11Ul © LI 11O UI caL Tl tiiali LI1IT vvi UL 11 VV

such as 2x, 3x, or 4x greater than the wdth W Conpared to the dianeter of
the needle, the width Wis preferably 1.25x or greater than the dianeter of

t he need| , ar t | e.

[ 0040] P 308 R & e e i Pla Pt Hom RERorEs i AR Mool R SR 2

end segdiid @h lehgiiv aidrwiddsofate angled disasendaseption.i bronefexthinples dedergth issaboand

212 when the .irgg{ and_ sec ndwgfqums 2?6 and 208 are in the. prot ct]ed hi

bosi t1 81, SmebmRRRor B e B Valpanite niele Brdoltanalbersemplen i ERh gl e

end segtdiRN 32kndit Fhiled SRt i tREWIRE W, alcH 8258, 3R, dtart drélerQhart the widhomd

free eﬁ%dgiz to dg\%gr t%e ;[anti ref second .fr?ae end 212 \;\(hg(;n theafi rst and

secondCampered(e tandiansgeraafehe meedie the ovider Waisprrsferabhn 1.25% ofrieaigy than the

al t er nataﬁn\é?ergﬁ%q{eg@ats ch Qs%.gg,rgﬁt, Br %%at%a@ﬁg%ﬂrﬁééérqﬁ fRdidgfehat the angl ed
refy ov

end section protrudes enti er and beyond the second free end 212
when t he [0040§t ahdorsemondimentsth2 Ghgtn; BG8lected siah thitehp angled erslisepien 214n.

Thus, for exanple,,the length.lL.n ma sel ed tq,cause the d
sect i oRTAeY gyeﬁrat){e?gc?ep%ﬁg? Ogﬁfg%#gﬁeeo@d?ﬁg ‘@g 3%%{5? re“5 8??8%@%5;&9%@%%
over azhd 868 hReNnle: pORUAlpokitionSARGAG el g eheRegRI2 iy by sdlectéiDdhchfthdt hiee
second free end 212 when the first and second arns 206 and 86%(%2& t he

pr ot eceeglederd scHipn 214 praoules ovgrhepusenyat leagka RPTICR ok SecARd Hf &
sectio t 88 28%rk Sn gheat er
in w dt8 V\gr\l/éif’ @ﬁre?%gﬁr&m glt%heeg? s?{lggw éégggﬁdmﬁtr %iwg%gng%gnaﬁgﬁ at he fi rrstnand
second peotesedpditiomd 112 68otherealiemative emibodisent dhp tepgthi bnmay heseletted susthhst e,

the width be selected tpo be.qgreater than ol f free
end 21 PemEaa s nEaA GOt SRR <ot Boan BF bk Terti oAt
second f§t@8d S@nd drnyFUB arld D8 fare it th@ prdtevediqrdition MEhuDfor aganAeahatengihrLi he
protected position. It should be understood that the sel ect ifo of t(g

| engt h may bgrsalectad tapsethaanglsd sad srelian 2 HH IARIATRLF OVGF a%ﬁ%“%‘? éE‘? PSRN ?’e‘? he

ot her gb@? pfibgﬂﬁeen%% SNE¥RiohRo THE%% 0B Bhe sebishdirddtdid Vi 20¢ oV die 0B Htthe tedord €
al ways T'argér than the outside di ameter D of the needle 202, so that no
mat t er fieeend RE2 whertthe firss and serond anns 216anded8iare inike protestedPpPsigani ng

w t hdra he peedl ip a e ed
ond sect  OReHTS SEfT, MEWRE L3P RIS SLEY S G IR IRl
posi t i @ arpledadndSe@ion(lads pleateeirbehitnil thahitlehwidsh ditthe sexdnd frea cheAb whemd a
w dth of the angled distal eng ect.i (E)}ga 214 bgi ng .%merfthan thg out?zi de
di anet e firsband seeondearms 206 pRd Jp%.arg ip s RaIGeted PRALEE- Js; far sxample, the Wity
great efw%ﬁ%fbet RfecHiTBE fealt HAANOREdHh Bf BleiebdiR frRNGUID 1R Deblech@fdctidBR 090
greater than the diameter of the needle. In WO

2012/ 016 660PGHYEmRatn oo riwidih R theeserndi fieerang 2 12nuhegy the firstand seepnd 35ms
150% t bo 00% ar e [ . i : i ed
ongt h28Raa2aT REth Hecb e el PRy HoAPSintadoi Il oo Heahde ol |
t o ret dinnaridhe neidet & tiay bei inhdenindependpetnofathe aclgGonndfi tie rothéredimensions. ghar d.

[0042] To further facilita tectiop of the needle ti 1 nd
sect i oﬁh?%"bflqﬁ’@’%é"eﬁldtéh éﬁﬁ’?‘{it V’gﬂh@&abeo?lgf‘%s %rgseﬁ?he ég?r%lﬁgﬁg? %({)Lr% e?%s@rt
306. Theg gehiRUR 7RIS thaBRE nimyr Rew BRdfcale i8 r@be bt pivotedsin shabdre A7 elutiag ,
such as a netal inSert or a hard plastic insert.

_ ) The %iﬁgil el d nmenber i{ﬁ6
resi st sviphdmswalrthe geesile timandithg ibeve! arrplways blesked by thgangled sidsaston114- bAe ¢ he
needl e r 3 §paR AR Sohint) Vhidhhie
Guar o 10 Sl haRRIA A, Ried nd BEACCR R fon dRare 8 Spuls AERS Bopindy A hidh
i ncor palefihat by aukehgthsarkya eodthodfdiha gngled disselr endnesictipm@ 14 theingr greatat thappdeur e

of the needle ti enetrating.throu .he anpgl t |

anot herouSBUPHERE D AR IR A HerpardnEns B3P B 5T 325 £redlr hih e

sur f acglighetbh6r tROBERTE AIHCths Gigihol a? fedst J00% greaapihen die difractdi of the neadid.doe
308 or the proximal surface 310 of the angl ed end section. The shield
menber 306 nmay be nounted to the external surface using any well -known
means of bondi ng conmponents together, such as gluing, welding and the |ike.
[0043] FIG 3B is a schematic top or plln view of the needle guard 300 in a
shi el ded or protected position, which captures the needle tip 196 within
the open area 304 of the needle guard. As the needl e guard 300 i s made, at

| east in-part, froma non-netallic naterial that has a | ower strength and
hardness than a netallic material, the needle can pivot along a first

angl e, as shown by dashed-dot |ine 30, or along a second angle, as shown by

o ”~ ~ B - o o P — o,
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[0044]FIG 4A is a side view of a needle guard 400 | ocated over a needle
502 iT . e et S ek .

Cross 202
except

dl st al elru vl LI1E T1ieeul e cZvucs. e criarigye 111 pruli e iy ve vi evweu ds d
needl e section having a different dinension than the nom nal dianeter and
may be created using various neans. |In one enbodi nent, the change in
profile 402 is.nmade cri npj b t-Go N | hAEr ofdhONg
bot h sp@gée%bo%?ﬁ%’ttgfy%#th&p fé{’]'gr‘i‘g"‘@ﬁ‘ébé‘? {racagé!fte%bgr?c%g%k 'etth %’ga’r?ea‘z#e o(}

al t er natédi€! Yheodisyloss tungtts ante widthpalong with tthe boier 20Mfae rther peoomal kked reed| e.

The crinping process creates an jindentatio | o ne plane of the needle
and anc‘é'?flf%‘lr ?F?‘“éh%ﬂ‘@eaéjfrf& W@P‘nﬁﬁ%ﬂ%enoafeetnwg %@ﬁaﬁ& negﬂlg 'f8nge in profile
402 may agagzibe TorrRkk: BciRERi PR6te BRI thé nedlOtip, B SMMIQY erdusettasie 1afoftthe
needl e 202 or by adding a sleeve to the needle. The added materi al mager

n

i ncl udeeedhe gudrdgnapeincerporsts A shieldamember onipsert P Thesshigld rmempbes 308 dRd)e
profile referre. . , ek i i he
needl e TAOE! AYBGRLEEP b mitid, BIOR o Rl hobAlr it s REEL AR Pleid

t her eofmeni20464 AssisshpwtiringFf @ adgledient] gk8tion Bé4 ppshe nesdleatp s thhasgle i n

profile 402 formed,on the oyter ace of the needl g 202 is seke d, such
t hat tﬁ‘és gﬁ“éh@?é’“frﬁd ?W&L? nge %@“%{?5‘3@'0 °rc8’f?é‘épef%l‘8seé‘ &'8 FHE ‘u‘%‘?J%ﬁ ?‘i‘/’ﬁ} %{ii ng
si de 62|a8fondeh thak3mE tROSHiEIQ Meber 306 hiag baaedirporaiudr sick @by ubatodding af ingerat

about the sane tine or nonent as when the needle tip m)ve%gpqr axsl mal I%é‘of

t he angadingnte mevent exposuwe offthe Reedls HR Pengtipting ghroygibtherpagled end sprtipm 41¢- 202,
or at | | el ' bl QirfabSof ME dRgled han
t he di rlrrg%z(lgtg%rég}bwtdﬂgé%’éﬁg%gg%%?eﬁgoﬁ%?é&g%? tg(?gﬂglg%%g.&fnThu;,a t(r)le nee%llee tip
of t he enéeetition 202, fos exameple nb ¢l distahsurfavé AY8 pr bk ipneringl wrfach él hektke gagled on

apeni ngnbeis. 5Bt habymepBLald o A S ERRRAR, dferPl Ukl (6 FEAE, |

det achn@pivn iniafi€oef BUndEERBMPbhE fogether, buchss phriag, evdldieg amkdiedikér om t he guard
may be increased by incorporating an insert ‘?,104 to the bgrﬁ 207. Afd ﬁhown
in FIGS. WR43nd XES. 3B 4y eachemrtian o5 plan yiemedcthe negslly guard SHQ myashiefdsd of r om
whi ch i thies TR Geddte @p. 198! @i3hihGhe Bp&s hRABIVA ¢thd Reddle t he
changetp?ﬁe%fg&g)glb?té&gg‘gﬂﬁggg%e rsnade %o atp.l east plart?aFI y abut the insert
404, wiguetd. canthbmeediel gudrd 300 as madalat legstdh-pas, fomtaananagiglligiraatprial jteat\has ar
tube. The netal -to-netal contact he : 1 R o dst he
e R A e A O
prof i | ehdfR tyhdBhahdéthignebsn, ecor2onglarsecendumle, las showh thgr dashtsbdotniinet 32.ndnead

of a netal insert, the insert may be made_fro . .

2012/ 0 PéeBmeche ppedle ififb‘é%‘?ﬁ@ bosg é%fatmoéf&? i”% a?fg%’éﬁ“i“ﬁ\ig EsRPYingpoints gbthe ;4
used t Qu&Ar diok N8 thd BoR' W764Hd0fossiBY EdMEROsAdib0E R dMkeboreddurtet hiwobor e
207 of Qitlsfﬁéel {H:g% prtot e(():t or SOO?ﬁ%Sﬂewdet achnent lf or c% can be nmade to i?cr,ease

by at |Whet thi9deprener tharnegde rimdoraeryes vathin th senfjned Qpen sPasepr nesdlerbe
material . .. . : Paaineled daged! e
from a%&ql%ééﬁ%géé% 3@?%@?@?&%&%@5 32’?%&%3@2& eafra;’rn(?gnd e5 ewt ons
(N). Weettaas2 i tHoveveg aabistussed gbope diyeseteoting sreapprepriathwidth Woard l¢ngthiratia, t

and a detachpent force of .aboyt 20N or .nor. ucheas, 30N,. has . dto
be achitbyaggdle t‘lTI‘\%Br,eV%P“F‘LQPWr%‘prngtH‘?és H}eesé(g%?dsgg%\g?'ce/\ lgén lr‘r’egl?’hoor %Iﬂfs?]oégl af ety
I VfC' COMRE bsie297 l@n§r1]&€‘&1 hifetBtiMay Be G@HB;@{S ﬁiveguﬁlq)seﬁl’tdat@o tlér_susplh@betsid_eldiam:dﬁf drfr om
a first material having an insert aligned with a proxi eni n e
tip prcheaeetle shafe t9 mjpimize éafowaomtrﬁgﬂgéﬁlbl?aﬁlé?%a-. %%g;f%é‘? ﬁF}‘)’gthd%ag’ag]ﬁ?ré’ﬁt
force tg)SePR Bhfbitdton Qﬁﬁﬁh@PBﬁeQﬁ%é}@r thinPinfhiot 8tatouhBofifossiBRYivotA still
greater tHhan a conpar abl e safety I'VC having a tip protector nmade only from
t he fi rfattheratoss,iaatelatively herdznpisert mdyebedieterpbratadt withy theebasaA0her v thaberg, or
400% greater than.the conparahl e safe | VC.havi : |

onl'y. £ BAe! P11 SErsres BF e on (R s aerneso it fOndt docBe-QUBERR) By O7ES
i's abouhinBARYe sasei of pasibl wedpaiwiing. safety | VC having a tip protector
made only fromthe first material. Thus, an opening on the proximl wall or
base section 205 of the tip protector may be enl arged easier by the change
in profile | ocated on the needle than for the opening of the insert

el ement, which translates to greater défachment force. [0048] Thus, an
aspect of the present safety IVC and nethod is a nulti-piece tip
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protector made froma first material. such as an el astomer or TPE materi al,
| oce

cony

pr o> o _ o and
to increase the detachnent force of the nmulti-piece tip protector and a
needl e conprising a change in profile conpared to simlar safety |IVCs where
no insert is incorporated. In a particular enbodinent, the insert is a

metallic eo heet.. The couplin Lcal - [ ar

i nsert - ntIIIIﬁIIIg Elré'b‘g/ﬁd? ﬁgs,l&sﬁlgﬁ’p%t;a g’ﬁ%?é[és/ig@grdor gc’éq%t?& oIvﬁrcnglg?(IIgrﬁg ilfa
enbodi pRidctedt psitidhs €t rieedia 202t lads 6 ba@watially colibtant Icnosg ekctiomptilegra nominal
enbodi nent, the insert increases the force required toﬁ' ép vot t. edneeqllle,

uni nt eAtamskeal algngothe dgngdl of he negdls 202 xeeptdona FRANgE &t PRoRik Ib%B(P PA T the
conpar g {fidrih Bethe ARl LAl BF Yhe! NéEdIeWobhAtHe chiizel iR TRSfile nddyebed IEWEd asoRRYdlsEes a
bore or an opening that is aligned with the bore or opening of the needle
guar d. sasiophaving adlifferers slimensian, thamtheingaénal dipmgetasand msly be eregiedaisgige@iigusand

may be co-ml ded or, insert. . nol i t tQ. an
ext er nBIea%sIJTIII‘ 05 Fpoodiment iy cégggeawdI)I%f%ﬂ%%%%%gg%w&%oé@ﬁigﬁ%%@e

[ 0049] Aeddly DOETeithsPEIohg bbtht didespiresyemtetdently caoranthe michoderercepfshd aeadld WiC
conprising a tip protector made frgma first material, such as an el astoner
or a TeienaghneRly 9F oxe sidger Reint %I‘)IIG ‘E@Hﬁf‘?rg?%g‘)fz ¢ D5t IIIée GRPPIER° S bor e
and t WereafelBin $ideRfitibA A1z Tndpiahe I thdfecllcOatidnaml enlvirbématit talor@gn@otier plage af s
conprising an angl ed end section configured for covering a distal end of

t he ot thernegdle The changst imcprpfile 4smey @0 benterpgd byiaddug matserk oHgdhe PHEH a

second _mmt er | c [SONY . ' ' ' | t WVidclfie ke
pr oxi nﬁ?nﬁ%glolfﬂeﬁ e? IIIIIBtZIQZrO I]? égﬁ(ﬂﬁgggkggea ZIII §III%CIIB6 ?2@%&&5}% rgﬁg%rre%nmbygr © ma%le from
a t hi r ddiisstver a sdsin ostai métali mateliiflf As eurth, fhecharigedn prafde mapbe réfaired wmgplbadizet o

th I d, tion. .| I d materi '
e hVRE e B o et pf s oeaay s o SR RREERT ertdh o e & "HURE 0 T <

bot h | @pGBmaitlsh thérdsrr than the distal end of the other arm

[ 0050] Advant ageousl y, use of the netal insert 404 to increase t ul | i ng
force al | 9945k or As SI/@YYUGQ FHAS A #ad 4B; the nosition ©f dheachpnes M HPgI‘I Ib:z g’@?.eé For
exanpl ' ) |sel Eh MRt thEhadpt @Nbrotlle 602 BRIOGr MRY
be r edﬁgéﬁgmgﬁ%ﬁ%g?ggﬁ%g%dgg g(IQOISieIeIee%IC? sIé)lul I eélt_agai ngt aI)I)aIsee porti onr 205
of a neomeethistite theddtalygheind dides b2 @fahe ibassepertian 20510 the AeedigLupet 40he

use of nor.e . conventi.onal catheter tube ni )
used t gubstantiglly ﬁQaIZ%'I hwgtsgpeﬁ%eeort Hopgl aéa‘?ﬂegttégﬁge@tl)é I(Igrrn%g? IeIH%I’I gn%ﬁs?n%h%ar
needl e a8j128 ek QRtivh 214 af the firsraira D6 CTHabdhg igpesfe WD, oo at least thensigiest. mdsh
other words, if an insert _is not incorporated, ar. ger i be..
requi r egint of Preethonge Jeprafilg iolirasr dhan the dHB%‘Iﬁ“II’gOafo'I’e tbﬂéﬁ %@re@qn@e g’ggﬁ ROTIRR ch
In tur Q_?E.eﬂhﬁsr A% Recdft! @ oY hel AleER 2224 1RE RIntddUemtiRoBRE pravddalle of B base ger
crinp. us, by incorporating an insert, the needle crinp may be made to

i ndust pertgmatfadut tei thé clativealingusions efitbe changapin prefilp 484 aad ithe epening &rthE t o
i ncrease t detachnment force, which requires a correspondi ng oversi zed
cat het e°"tUble and fastening bush 203 to acconmodate an ot herwi se enl ar ged
crinp. Mopeasgr ., Iskane einbediseangthe ipollpfbdtichethc detadheent fercs wabdperatisthdorcased
wi th a needl e guard, having an insert,. the internal profile o e needl e

f or ené%P‘FR‘?bat"ag@dﬁ%‘II%%IoPhg‘a gprd\nay,fi ippreassel béIé‘E?”é%%&"IﬁfE’ T%erI)‘I/IIe‘IIIOéIPII Apt ng,

can remphnat ShAid MG, AAGRAd 48, Mstedt lof abiitfing Ghedlyragainst tha nvidriah flobewhichnge
in profile Is made b(%/_ adding material to the needle, the anount of material
6}

added tthe n¢edlergmnt] 404 is readed¢-6-» PRt kastpanerprphd?); the changedn 8B e 40 ma¢ &a.
Pati ent s fiL. . ' i j fdQHE iggr mt
opt | muriacE ¥l BE% bhkiali Qe PirGPIER AR Abe Ml TR o LBl e s
needl| e selisitdve aratteeTae netdldo-nwitdl chntoctrbeteea the change ippiofilei#02/andi themetalr e

procedyres. Said differentl t he present vi,ce and \

el a1 VBt Aanpsrsen dbard g et salEt i R Shed MonRR RR LB 115 b5 46
conpar ef7tfridg B5éTTh ahothéd @hbodinvénthastaddfa meabingert, hiad inkart oiah de whale fonen
crinped to work with a needl e guard made from an el astoner or TPE w t hout

an insert. [0051]Referring again to FIG 4A a tip holding space 70 is

defined by an area behi nd 3
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the annl ed eand <certinn 214 the free and nr rantil avered eand 212 nf t he
secol

si de-

sizil - L - ,

needle tip and the bevel section of the needle tip is retained within the
tip holding space 70 regardl ess whether the needle pivots or rotates within
the bore 207 and with or without an insert 404. [0052]FIG 5 is a side view

of a nﬁfr% ggfmatérgﬁ R ok dad maeaaqewﬁ;mnw ?ﬂﬂééﬁ&fs mhedhoreie #f the

presen "hod. As "shown T1rst m 502 and t he second arm
504 rraynsaaém hethnrﬂadee m7t dfehe tp ppitedted %D%thepbtaphmbmtﬁoo‘b can femgede pineraasy |

For ex first armb502 of_ the uad e made froma
net al ﬁgg IF?S&HB@{&OV%?“ ?9?8"@65%%&”&? ﬁ]ppﬁ Easmla’i/er’be el r%m a plastic, an
el sast 0nE[00478r alnl6ife exhhpldratdetachment fork t@kdpatila ﬂ”é@d]é)ﬁfomcmpﬂ]mhrlb(matehqa
second arm 504 of the needl e guard 500 usi ng ngown prj or arh neans, such as
by i nseratedty] 'tﬁsrhjen wendi t9gbeopropd gdnetops (N): Fiatlicstip prpteciy al

first Jié}a'i’%ﬁ id ﬁlh Mﬁdanhg &ta@ﬁﬁ@nt%k@'o@@b&g B oRfortrhiste NREH |a§3(§N6Ha‘§ bedl). In

the e base portion 506 is made fromthe same nateri al
as t hefamdotodbarchis@ble. | Thust hdraterebofitheepresent wdeeicooe pethed dh a586ety d Vitade

froma netal. mater Theb ortl

i ncl ud&QMBrypz &N h?(tf hﬁ% ?'He’r o 331.%&9608; aggg%ﬂg Pga('E:QtP f&ghﬁ(ﬁﬁgé‘n
recei Viimgrttahignodeeih @p&&ﬂnal‘ﬂp&nﬂﬁgsﬁtmaﬁi promctﬁﬂﬁlaﬂufrbmeer seham:i :',:tromlgemahtlelyal60
and distally 62 facing wall surfaces. f%lf‘ﬂglﬁg [gg

first dYkargpa qﬁ"%‘ih‘b‘émf BFGTee SeRarts thediepdlp @tprﬂ@?tﬁf 18 veiaﬁtnﬁ{sb;{? grﬁﬁtef i ke
proper g a?lsa cérﬁg&rgblg SafERP IV fBlyin O@%_Ffﬁrbﬁktoﬁrrrmdé%ly RohUERSfidt hageiakeFot ON

508 an a de ctabl e section 5 base section 508 is coupled tQ the
base pexanple, he@stathman dorsprioabe2dl%, 10080, 195 480% s eaterrthapthe spmpagble; satety ar m

502 i ??ﬁgga:ll?%s%l tz;? r%r(glﬁcg(gr ?n%d%ao%;fye(ﬁon; Eﬁq{ o?st? ﬁgﬁgﬂé Il Ofy goﬁyecﬂ:laee)aﬁﬁ)?e sg&tion

508 of cure se portion 506 using
convenide@bighertgbieds ,absmtchOO% gheateadhasa vempavabldi safetyod VCnkseing- mbllponrmgctor

[0054] In an alternative enbo nt shown in may
be credtadg OBV fsemdhs rsé“‘BE?F‘PFo W1 21 PRENY Y ‘Esef‘i’%‘??a Y‘.S@ f)atsﬁ R II%IS?’P ggr?m
502 ar gn ﬁa RS RayP8é Ehlﬁfge5Q551élf byt e chead i pgofle dodated érethagredis thanhfor
proxi mal outer surface 60 of the base portion 506. In this enbodinent, the

bottomthawne@pfdl@ermmelamm which dranslates tosgprier detachment foiget h t he bore 207
to WO 20[1;]%%9]1 Eg_ érﬁpgé)eu'/o@ Atﬁeéh Qfe gh?\/@ezﬁﬂl feffdd 1s0a BRultiisvet 66

therethro ace IS con ured to I ncrease the pulll;lpg
force I’p@@twtbledlaﬂé) fromh la fifse rrtaltmragesmh aprapf ¢1m0m@201t:6l?§l meierigl, denatedgit le

bore 207 d h
pot ComPRERLY oD & cHAREF bU oI Bete ] & PG HbL et lacETRAT BRBhe 11

i nt er nghdwriffis E1pIAAE @ ROXiiaPWaB @6 tHertipdptoicb®r ¢ Binala malti-pisce tippetasfortahé
base portion. Og ionally, the base portion 506 al so i (fl udegl an insert 404
in additeiinereasg the detgshment foreeeofsths multi-piece tip protector and a needle comprising a

change in profile compared to similar safety IVCs where no insert is incorporated. In a
particular embodiment, the insert is a metallic plate or sheet. The coupling may be mechanical,
co-molding or insert-molding, or bonding, such by adhesive or laser. In another embodiment,
the insert is a metal sleeve or tube. In yet another embodiment, the insert increases the force
required to pivot the needle, unintentionally or otherwise, relative to a bore of the proximal wall
compared to the same safety IVCs without the insert. The insert comprises a bore or an opening
that is aligned with the bore or opening of the needle guard. As previously described, the insert
may be a plate or a sleeve and may be co-molded or insert molded with the needle guard or

attached to an external surface of the needle guard.
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[005R1annrrinn anain tn FIG K the deflartahle ceartinn K10 nf the first

arm on
512 on
512 it to

over 100% of the second arm 504. In one enbodi nent, the angl ed end section
512 may have a generally V-shape with the peak of the V pointing in the
axial direction and the free leg of the V extending in the direction of the

second anghafld.  hARRALILaA0 e AERAALITRRYic ARPIBTRY £sdibld ITEIRRIRspEA gy be

added to first arm ers are provide first
ar m 50grotertadnhadetfrangtfhrstratetia, suchnas o epsowieder 8 AREaantbbaving @ prpximaltwadl ri b

menbers 514 may extend ially alo the entire length of the. first arm 502
or nay YRPRHEE ?RF“H}goq‘ngX“ﬁ‘_gﬁoﬁlotr? 8’1’1‘{]‘3\{0 e ef‘fepg't“g gFSFHQQO)ZF?hq:%rP Ximal 3s 1e“,”Eha rib
menber oRBRYT et KAE OuipFsMtdnddrgledaddngcash Yorfiraixforlcol@higt 4 didfal tehé of the

def | ect abl e section 510. When the def| ectable section 510 of the first arm

5g2 i sotiengem tnayPofestve esikienosad avhsrenaan dpsrt, maderdrasmra seopnd; pRiesiak es
the a . .St Aane | ' [ ' Sat ' '

Thus Cpabrifthe B PLEHAESCalinkl WH 68 dobfing o the BMAAL A RBRS RARToL
ar m 502afety WG és qushizkd ynearter medde dodry anthirddmbtedil, mdidhhis ¢iffeteat froth the first

positioned. . In additjon ce,in.the protecte Siti t ' f
Phe. 11 Peterahipugss i e npe i e 420 AERaRe P s Bl el LR bR 0 ©
| nadveteaRirl Ynaiaidl €0 stilhoetd@bihet txadhste, 3RE bingled EkDseofior Isriwith fomgreiS4hal wider

[ 0057] I n one enbodi nent, the needl e guard 500 may include one or a pair of

flaps $es. therdistal endpf theigthgredfMye i ncl uded as an extension of the first arm
502 that n[gbﬁ)gbenﬁﬁqgg}t%gﬁﬁﬁsus‘érofrfﬁé FrctPWReHH0UNE iRRERe AREPulfiRY fortORIIGWAPS

1
516 exte omt Tst arm502 into an open area 520 defined in the open
fslpace fetaveductioheffthe size of the Shangarin prdfde 402 died exampleowhen) the change dmparpdile t he
aps 516 provide a sem -cl.osure,tq r , .G ee
tho. nedd €00 P SXEPTET BEHTR -0 bt PaioFe SRER YR Bne el ipfiigate K CeP
[0058] Bhiegioﬂt@dﬂ 205 of,a oh-hétakid dieédlo gudrd hating af iraps 462 Thiwglldyes foothetuisonfa on

the angl ed end section 512, The flaps 52 y de, as ext ensi

Lop andBoEeBiATaAT SEEY (bR NG HEIE 1 A014F B GBBBRLR HPPOT FIBAFA8 e nd
secti of, pllcat& FltPBSMPEEd @0d shdAarReedREsizO 158RA0WitH laeqiimaink Ml liti fidedlchguard
corresponding first arm 502 and angl ed end section 512. The fIaEs may al so

| at er Ivathaut acinestt. ip othier woutsy Eapdnwrtig net ingerparieled50largai¢naPaY PR FRIUEELL i on
LR A RSP SRR Pl et PR SR ol
larger catheter tube to accommodate the larger crimp. Thus, by incorporating an insert, the
needle crimp may be made to industry standard without having to over crimp the needle in an
attempt to increase the detachment force, which requires a corresponding oversized catheter tube
and fastening bush 203 to accommodate an otherwise enlarged crimp. Moreover, since the
change in profile can be made smaller when used with a needle guard having an insert, the
internal profile of the needle for enabling adequate fluid flow, which can decrease due to over
crimping, can remain relatively large. Similarly, in embodiments in which the change in profile
is made by adding material to the needle, the amount of material added to the needle to create the
change in profile may also be reduced. Patients can benefit from the present design, which is
configured to permit optimum crimping size and detachment force without having to oversize the

needle and the catheter tube, which can lead to more painful venipuncture procedures. Said

differently, the present device and method permit a relatively smaller needle size to be used
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[0059] I n enbodi ments in which the second arm 504 is nmade of a non-netal,

nmet al 324
may k 2ds
known . of
net aI - Luuovul i1 n eacn ermpoalrent, Ltne 11dps o910, 244 4dllU 2944 4dl € Jal Ifensi OﬂEd

such that the needle tip is blocked fromexiting the open area 520 when the

fi rstlandt ﬁecond arnms 502 and 504 are in the protected position. For

exanpl e e fro h

520 8 BireeatrLle ERMRT SRRINE tnls Ry s BRERE pPhulied b AR RRRR €007

| N anohéRle Qisadphée frbiﬁemfdla%ﬂﬁnéi%?THEMNl&)(ilﬁﬁldmfsérﬂmthe angl ed end section

512 into the open area 520 a di stance t hat . causes thedﬁfj a % 522 to of rude
ingd by bgfy

over a pdPP3dn oReferaegagad to B> 44, ot paldinespacre’ Giss AN t he
best nﬁ{%eaé@féﬂte‘ﬁ%k&foﬁ@ lhofhe%%gh Ios RhMife R raeS™l A 257 TR YecHRY hin€ 268)Gnd the

associ at ed et hods and of the manner and process of naeking and using it in
such f extent of trave] vdencthe meedln @02 xpivats tsiterts-sids toomevriin endeyt Homs 8§ BIRNG | ed

- pper <CsAL 10, 30.r5 Bk IR TR G WIRF Sl OpRReTrBLl o T
const r yeddiOu ant afie beadl sdd:tiimusﬁfhé rebdieaipt hartetaared Wmllnhythea]npl hddiegtspace 70

Consequent ]y, this t t | t. t
i ol QST WA TREQERNES o BBER G Byib JLhBOUMHEAY TG pg: moer

i ncor pgpat ed in anot her enbodi ment provided their functi ons are conpati bl e.
On the contrary, this apparatus covers all nodifications and alter nat e
const r ucti085¥ cofGig sia siflevieweofspneedie guar! 8ebprovisied imacoppirmpea il apgther

gener al l{.%ﬂ(il{rf)e;r}? §f g’% ré?%{sr%}\hgssgrgtlgtﬂdr}?%tﬁg@ 1??%}}1%]{ el RAE bint YoahLhY tl@ée{%n@m

and di § _ the su e apparatus. Further
enbodi aaN594 inhdyusich bt imee }Cltﬂ@l&&h’ﬁ]ﬂﬁeﬂym rpaitially wif taabcbtyl maigrible Fpr emrrlrd@dhfr n

2012/ 0 768 0POH ahs Terlo e SRR 56 e b mei raid el bR B
Conpri $iHiéh may be made Fdn1 APladtid, 6 PASOMREdria0TPE. OMRIMh&hINg fstvudnl Sdiaua)nge
bore, a proximally faci n% surface, and a dist ally facing surface; and
coupled to the second arm 504 of the needle guard 500 using Known priof art means, such as by
insert-molding, welding or by adhesive. In some embodiments, the metal first arm 502 is
attached to a base portion 506 of the needle guard 500. In the embodiment shown, the base
portion 506 is made from the same material as the second arm 504. In other embodiments, the
base portion 506 is made from a metal material. The base portion 506 of the various
embodiments includes a bore 207 extending therethrough in the axial direction for receiving the
needle 202. The base portion 506 further has proximally 60 and distally 62 facing wall surfaces.
[0053] In one embodiment, the first arm 502 may be formed from a strip of sheet metal
having spring-like properties. In this embodiment, the first arm 502 includes a base section 508
and a deflectable section 510. The base section 508 is coupled to the base portion 506. In one
embodiment, the base section 508 of the first arm 502 lies against an outer surface of the base
portion 506. The base section 508 of the first arm 502 may be sécured to the base portion 506
using conventional methods, such as by adhesive, welding or insert-molding.
[0054] In an alternative embodiment shown in FIG. 6, a proximal face 602 may be
created by bending a portion of the base section 508 of the first arm 502 around the base portion
506 of the needle guard to lie against the proximal outer surface 60 of the base portion 506. In

this embodiment, the bottom face 602 defines a hole that lies concentrically with the bore 207 to
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assenbl y [?)8&){ 'S lIr? gr:le embodiment, one or more rib members 514 may be added to the first arm
502. The rib members 514 are provided on the first arm 502 to add strength to the arm. To
provide the added strength, the rib members 514 may extend axially along the entire length of
the first arm 502 or may extend only along a portion of the first arm 502. For example, a rib
member may extend substantially along only the axial length of the deflectable section 510.
When the deflectable section 510 of the first arm 502 is biased away from the second arm 504,
the rib member 514a increases the amount of resistance with which the first arm resists the
biasing. Thus, when the biasing is removed, the deflectable section 510 of the first arm 502 is
more quickly and reliably moved back to the protected positioned. In addition, once in the
protected position, the stiffening of the first arm 502 by the rib member 514a makes it more
difficult to inadvertently deflect the deflectable section 510 of first arm 502.

[0057] In one embodiment, the needle guard 500 may include one or a pair of flaps 516.
The flaps 516 may be included as an extension of the first arm 502 that are bent 90 degrees or
more towards the open area 520. The flaps 516 extend from the first arm 502 into an open area
520 defined in the open space between the first arm 502 and the second arm 504. In this manner,
the flaps 516 provide a semi-closure to the open area 520, which helps to keep the needle tip
confined behind the angled end section 512.
[0058] Alternatively, or in addition to, the flaps 522 may be positioned on the angled end

section 512. The flaps 522 may be made as extensions of a top and bottom surface of the angled
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the open area 520 a distance up to or over the axial centerline of the needle guard 500. In another
example, the flaps 522 may extend from the angled end section 512 into the open area 520 a
distance that causes the flaps 522 to protrude over a portion of the needle 202.
[0061] The above description presents the best mode contemplated for establishing a
needle safety device and associated methods and of the manner and process of making and using
it in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it
pertains to make and use this apparatus. This apparatus is, however, susceptible to modifications
and alternate constructions from that discussed above that are fully equivalent. Consequently,
this apparatus is not limited to the particular embodiments disclosed and certain features
disclosed for one embodiment may be incorporated in another embodiment provided their
functions are cofnpatible. On the contrary, this apparatus covers all modifications and alternate
constructions coming within the spirit and scope of the apparatus as generally expressed by the
following claims, which particularly point out and distinctly claim the subject matter of the
apparatus. Further, the embodiments illustratively disclosed herein suitably may be practiced in

the absence of any element, which is not specifically disclosed herein.
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WHAT IS CLAIMED 1S:

1. A safety catheter assembly comprising:

a needle guard having a non-metallic base portion comprising a wall having a bore, a
bore length, a bore diameter, a proximally facing surface, and a distally facing surface;

and

a first arm including a first free end and a second arm including a second free end
extending generally axially in a distal direction from the base portion, the first free end
extending beyond the second free end and including an angled end section comprising a
first side edge, a second side edge, a length, and a width; the angled end section extends

toward the second arm;

an open area or open space or needle tip holding space defined at least in part by the

base portion, the first arm, the second arm, and the angled end section;

a needle having a tip, a diameter, and a change in profile positioned adjacent to a needle
tip,

wherein the first arm and the second arm are biased so as to move between a ready
position in which the angled end section abuts the needle and a protected position in
which the needle tip is confined within an open area or open space or a tip holding

space; and

wherein the length and width of the angled distal end section are larger than the needle
diameter and dimensioned so as to confine the needle tip within the open area or open
space or needle tip holding space as the needle guard pivots and/or turns on the needle
shaft,

wherein the width is from about 150% to about 300% greater than the needle diameter,

and

wherein the needle guard further comprises a metal insert incorporated to the bore of
the needle guard to allow contact between the metal insert and the change in profile in a

protected position.
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10.

11.

12.

The safety catheter assembly of Claim 1, wherein the needle tip is prevented from
moving beyond the first side edge or the second side edge by the cooperation between
the length and width of the angled distal end section, the bore length and the bore

diameter.
The needle assembly of Claim 1, wherein the metallic insert minimizes needle pivoting.

The safety catheter assembly of Claim 1, wherein the metallic insert is a metallic plate

or sheet comprising an opening attached to the non-metallic base portion.

The safety catheter assembly of Claim 1, wherein the metallic insert is a metal sleeve or
tube.

The needle assembly of Claim 1, wherein the metallic insert increases the pull off
strength, detachment force, or separation force to separate the needle from the needle

guard.

The needle assembly of Claim 6, wherein the pull off strength, detachment force, or
separation force to separate the needle from the needle guard is at least 100% greater
than a comparable safety IVC having a needle guard made only of the non-metallic

material of the base portion.

The needle assembly of Claim 6 or 7, wherein the increase of pulling force allows for
reduction of the size of the change in profile.

The needle assembly of Claim 1, wherein the change in profile is smaller than a
comparable safety IVC having a needle guard made only of the non-metallic material of

the base portion.

The needle assembly of Claim 1, wherein the change in profile is a crimp, a sleeve, a
bulge or combinations thereof.

The safety catheter assembly of Claim 1, further comprising a tensioning member for

biasing the first arm and the second toward one another.

The safety catheter assembly of Claim 1, further comprising a shield member made
from a different material than the non-metallic material of the base portion located at

the angled distal end section.
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13.

14.

A safety catheter assembly comprising:

a needle guard having a non-metallic base portion comprising a wall having a bore, a
bore length, a bore diameter, a proximally facing surface, and a distally facing surface;

and

a first arm including a first free end and a second arm including a second free end
extending generally axially in a distal direction from the base portion, the first free end
extending beyond the second free end and including an angled end section comprising a
first side edge, a second side edge, a length, and a width; the angled end section extends

toward the second arm;

an open area or open space or needle tip holding space defined at least in part by the

base portion, the first arm, the second arm, and the angled end section;
a needle having a tip and a diameter,

wherein the first arm and the second arm are biased so as to move between a ready
position in which the angled end section abuts the needle and a protected position in
which the needle tip is confined within the open area or open space or needle tip

holding space;

and wherein the length and width of the angled distal end section are larger than the
needle diameter and, wherein the bore diameter has a close fit ratio versus the outside
diameter of the needle shaft or the bore length is utilized in combination with the bore
diameter to minimize the amount of pivoting and/or turning of the needle guard on the
needle to retain the needle tip within the open area or open space or needle tip holding

space.

A safety catheter assembly comprising:

a needle guard having a non-metallic base portion comprising a wall having a bore, a

bore length, a bore diameter, a proximally facing surface, and a distally facing surface;

a first arm including a first free end and a second arm including a second free end
extending generally axially in a distal direction from the base portion; the first free end
extending beyond the second free end and including an angled end section comprising a
first side edge, a second side edge, a length, and a width; the angled end section extends
toward the second arm and the second arm comprising a distal end most surface

comprising a length and a width;
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15.

16.

17.

18.

19.

20.

a metallic plate comprising an opening attached to the non-metallic base portion;

an open area or open space or needle tip holding space defined at least in part by the

base portion, the first arm, the second arm, and the angled end section;
a needle having a tip and a diameter,

wherein the first arm and the second arm are biased so as to move between a ready
position in which the angled end section abuts the needle and a protected position in
which the needle tip is confined within an open area or open space or tip holding space;

and

wherein the width of the angled distal end section of the first arm is greater than the
width of the second free end between a fraction of to about 50% greater than the width
of the second free end to confine the needle tip within the open area or open space or

needle tip holding space as the needle guard pivots and/or turns on the needle.

The safety catheter assembly of claim 14, wherein the metallic plate is co-molded,
insert molded, bonded, or laser attached to the non-metallic base portion.

The safety catheter assembly of claim 14, further comprising a catheter hub with an
interior cavity and wherein the non-metallic base portion, the first arm and the second

arm are disposed, at least in part, inside the interior cavity of the first hub.

The safety catheter assembly of claim 15, wherein the needle is attached to a needle
hub.

The safety catheter assembly of claim 17, wherein the non-metallic base, the first arm
and the second arm define a needle guard and wherein the catheter hub has a guard
engagement section and the needle guard has a hub engagement section and wherein
the two engagement sections are removably engaged to one another inside the catheter
hub.

The safety catheter assembly of claim 14, wherein the needle comprises a change in

profile near the needle tip for engaging the metallic plate.

The needle assembly of claim 14, wherein the metallic plate minimizes or prevents

needle pivoting.
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21.

22,

23.

24,

25.

The safety catheter assembly of claim 14, further comprising an insert positioned in or
on the angled end section of the first arm to prevent penetration through the angled end

section by the needle.

The safety catheter assembly of claim 14, further comprising a tensioning member to

bias the first arm and the second arm together.

A safety catheter assembly comprising:
a catheter hub with an interior cavity and having a catheter tube attached thereto;

a needle hub with a needle attached thereto projecting through the catheter hub and the

catheter tube;

a needle guard disposed, at least in part, inside the interior cavity of the catheter hub,

said needle guard comprising:

a non-metallic base portion comprising a wall having a bore, a proximally facing

surface, and a distally facing surface;

a first arm including a first free end and a second arm including a second free end
extending generally axially from the base portion in a distal direction, the first free end
extending beyond the second free end and including an angled end section that extends

toward the second arm,

wherein the angled distal end section comprises a length and a width sized and shaped
to retain a needle having a needle diameter within an open area or open space or tip

holding space as the needle guard pivots and/or turns on the needle;

wherein the length and width of the angled distal end section are larger than the needle

diameter; and

wherein the width of the angled distal end section is greater than a width of the second
free end and at least 125% greater than a diameter of the needle to confine the needle

tip within the open area or open space or needle tip holding space.

The safety catheter assembly of claim 23, further comprising an insert located at the
non-metallic base portion of the needle guard.

The safety catheter assembly of claim 24, wherein the insert is a sleeve or a plate made

from a material that is harder than that used to make the needle guard.
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26.

217.

28.

29.

30.

The safety catheter assembly of claim 24, further comprising a crimp for engaging the

insert.

The safety catheter assembly of claim 23, wherein the angled distal end section is at

least 1.5 times larger than the width of the second free end.

The safety catheter assembly of claim 23, further comprising a tensioning member
mounted to the needle guard, said tensioning member configured to bias the first arm

and the second arm together.

The safety catheter assembly of claim 23, further comprising a side port located on the

catheter hub.

A method for assembling a safety catheter assembly comprising:

providing a needle having a needle shaft, a needle tip, and a change in profile near the

needle tip on a needle hub;
placing a needle guard slidably about the needle shaft; said needle guard comprising:

a non-metallic base portion comprising a wall having a bore, a bore length, a bore

diameter, a proximally facing surface, and a distally facing surface; and

a first arm including a first free end and a second arm including a second free end
extending generally axially in a distal direction from the base portion, the first free end
extending beyond the second free end and including an angled end section comprising a
first side edge, a second side edge, a length, and a width; the angled end section extends
toward the second arm and the second arm comprising a distal end most surface

comprising a length and a width;

an open area or open space or a needle tip holding space defined at least in part by the
base portion, the first arm, the second arm, and the angled end section;

wherein the width of the angled distal end section is greater than the width of the
second free end between a fraction of to about 50% greater than the width of the second
free end and cooperates with the a metallic plate located on the non-metallic base to
confine the needle tip within the open area or open space or needle tip holding space as

the needle guard pivots and/or turns on the needle; and
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31.

32.

33.

34.

moving the needle guard to a proximal position on the needle shaft so that the angled
end section is biased by the needle shaft and spaced from the needle tip.

The method of claim 30, further comprising placing the needle guard at least in part

inside an interior cavity of a catheter hub, which has a catheter tube attached thereto.

The method of claim 30, wherein the needle shaft comprises a change in profile for

engaging the metallic plate.

The method of claim 30, further comprising placing a tensioning member on the needle

guard to bias the first arm and the second arm together.

The method of claim 30, further comprising an insert positioned in or on the angled end
section of the first arm to prevent penetration through the angled end section by the

needle.
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