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‘When the needle is removed from the cannula, the health care worker must

place the exposed needle tip at a nearby location while simultaneously addressing
the task required to accomplish the needle removal. It is at this juncture that the
25  exposed needle tip creates a danger of an accidental needle stick occurring .which
leaves the health care worker vulnerable to the transmission of various, dangerous

blood-borne pathogens such as human immune virus (HIV) and hepatitis.

The risk of a contaminated needle stick is not just isolated to the health care

30  worker inserting the intravenous catheter. Careless disposal of used needles can put
other health care workers at risk as well. Even others outside the health care
profession, for example those involved in the clean-up and final disposal of medical

waste, are at risk of an accidental needle stick from a carelessly discarded needle.
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not properly seated in the groove, it may prematurely

r elfleasshdtenhuls, mptumingethe mebdlb guard in the catheter hub. A potential issue
with this design develops when the needle guard is not properly seated into the
catheter hub. If the distal end of the needle guard arm is not in alignment with the
groove in the catheter hub, excessive forces are placed on the needle causing a high
drag force as the clinician removes the needle. And, since the needle gnard arm is

not properly seated in the groove, it may prematurely release from the catheter hub

upon the removal of the needle leaving the needle tip exposed.

The prior art safety catheters all exhibit one or more drawbacks that have

thus far limited their usefulness and full acceptance by health-care workers. What is
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20 The novel features of the invention are set forth with particularity in the
appended claims. The invention itself, however, both as to organization and
methods of operation, together with further objects and advantages thereof, may best
be understood by reference to the following description, taken in conjunction with
the accompanying drawings in which:

25 Figure 1 is a perspective view of the catheter and needle assembly of the

present invention;

Figure 2 is an exploded perspective view of the catheter assembly and needle
assembly including the needle tip protector of the present invention;
30
Figure 3 is a perspective view of the needle tip protector of the present

invention;
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Detailed Description of the Invention

As used herein, the term “proximal” refers to a location on the catheter and
25 needle assembly with needle tip protector closest to the clinician using the device
and thus furthest from the patient on which the device is used. Conversely, the term

“distal” refers to a location farthest from the clinician and closest to the patient.

Ag illustrated in Figﬁres 1 and 2, IV catheter assembly 20 comprises catheter

30  assembly 22 and needle assembly 24. Needle assembly 24 further includes needle tip
protector 26. Catheter assembly 22 includes catheter 28 which is a tubular structure
having a proxifnal end 31 and distal end 29. Proximal end 31 of catheter 28 is

fixedly attached to catheter hub 30. Catheters are well known in the medical art and
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needle 38 proximal to bevel 42 and is curve in needle 38. Needle bend 44 can be

25  created by bending method such as “rotary draw bending.” Rotary draw bending is a
process well known in the metal bending art and involves using a clamp die and a

bend die, which are molded to match the nominal diameter of needle 38, to rotate
needle 38 against a pressure die. A mandrel is inserted into needle 38 during the
procedure to minimize the stretching that occurs along the outer radius of needle 38,

30  while a wiper die reduces wrinkling along the inner radius of needlé 38. Bend 44 is

formed at an angle away from second flange hole 72 in needle tip protector 26 and is

important in preventing the complete removal of needle tip protector 26 from needle
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approximately 94.25 degrees. In the preferred embodiment dimension c is

approximately .005 - .009 inches larger than dimension d. First flange hole 70 is
located in the center of first flange 66 and is over-sized to slidably receive needle 38.
Second flange hole 72 and skirt 82 are located in the center of second flange 68.
Skirt 82 is integral to second flange hole 72 and is formed by extruding material
from second flange hole 72 in a direction distal to second flange 68. This permits for
a very close but slidably fit over the nominal diameter of needle 38. Skirt 82 also
functions to help maintain alignment of needle 38 to the center axis of needle tip
protector 26. As would be understood by one skilled in the art, ﬂanée hole 72 would
be appropriately sized to the particular needle "gauge” size to which it is designed to



approxi mately 94.25 degrees. In the preferred
enbodi nent dinension ¢ is 25 approximtely .005 - .009

w0 pwheg39bnar ger than di nension d. First flange Poi/8S2004/006017
is located in the center of first flange 66 and is
over-sized to slidably receive needle 38. Second

fl ange hole 72a skirt 82 are located in the center
of Te&EENndIFPLaley é{] gnd seqep iy 38, age Cﬁfl%ﬁat%f aty el to first tab

1 300, h9lha RodithabS 0k To0-dfe Sh $rdIRIR! duyard away from
t d
from zgn d glngea e%% n g(g é)}gtl@% sta away fro

sedionderftéramge dbtheedlei tip pmtmtdndei oFirdQal edge YOclovsied but the outer

slidably fit over the no rg( g di aneter of needl e 38,
SKPPRIGROTATSab Frnd t5Red ﬁég‘b%d??ﬂt%ﬂ o theiogkrpattiopr of second

ne
5 2 85, e AN AERERS Binc Bt AL RS U AR SRR RET 6 in catheter
fl angeohol e 72 woul d be approprlately sized to the
particul ar needl e "gauge" size to which it is designed
to WD 2004/ 093961 PCT/ US2004/ 006017 7 receive. First
tab 86 o t ab e t [
to firstoabreniin B r ey "EEBRER Shefind;, AOGF MU Sist outer

r espgict4 wed ¥, angwd tpﬁ;@idr adlecxteiidepact thwayntér o3 of hexdle up protector
center axis of needle tip protector 26. First tah e

109026} ¢ dheedistsh enthef Suttdreamp¥y isiigtpemilytiopned puned @rst éwd98 which
secg t f
seld pegd% g%rggsd %gi %%olleghetglg cgrgtFlg 8}51% rb? n%gcﬁlg 1|p§95feb{&? 28! Second beam

nat1oh dxlferds Wistglpirosd skond loub® wall Gatdﬂlﬂt@ rangled llo{?r@rd and extends
" Referring again to Figure 3, first beam 96 extends
di pestithe centenafis psneeslle Bp Drotegtpr 26 Ainide idistalegr @4 second beam 100

R e R

151 s prote@sr a6l Xt fHer dmdo iy Sendd 16X olbpdéltS 8ts Wohedetion te Resond beam
across and through the center axis of needle tip

pr d08ds mterdly Lemeh quiyed ascordbirdtends distally from
second outer wall 76 and is angled toward and extends
past the center axis of needle tip protector 26. At

the di stradfereing mofv GEERGEEs 36N tip %roﬁdc&ﬁ Jol isngRntI&l to needle
whi ch extends across and normal to t center axis of

neddlas fellgwst5 protector 26. At the end of stop flange

20102 opposite its connection to second beam 100 is
integrally fornmed curved second lip 104. Referring now

to Fi gurge fofimd1eed b€ ntédle B8 @ A&EdY altfiched t@gfeditBehd of needle
to needle 38 as follows;
hub 40, which contains porous plug 46 fixedly attached to its proximal end;

The distal end of needle 38 is inserted through first flange hole 70 and then
25 through second flange hole 72 in needle tip protector 26, moving from proximal to
distal;

First beam 96 and second beam 100 are flexed, as a result of their resilient
properties, normal to the center axis of needle tip protector 26 so that needle 38 will

30 pass between first lip 98 and second lip 104 (see Figure 8);

Needle bend 44 is added to the distal end of needle 38 just proximal to bevel
42. Bend 44 is angled away from second flange hole 72 locally (see Figure 9) thus
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24 continues to nove distally, needle tip prote tqor 26
enters f‘*ﬁeﬂf‘é‘ﬂgn@%ﬁambw #h éorﬁ%s@? i mmeuieadisllEapsesle b gfector 26

oo T, B L BT o R R 2930 0 pu

first tab 86 and second tab 88 on needle tip protector
26 into_caqontact with rib 34 |ocated on hub sidewal
36; cOnQOHU@éeddﬁi@taém%m@We?ﬁ nqeé}%c@gem 4 eamgessiiegiiggal edge of

15 S eﬁg{gﬁi %nfﬁp 48 %o ﬁI"s? é&éﬁ% aﬁc?sc‘érclbjéc? g‘ﬁ) dﬁ) ﬁ@écﬂ@ ﬁ{) g)frotector 26 into

nee ip pro past in con
Wi tdntsdtoatadib 342@&:21%,011 Tt sidbvetlipdo;t o ri b 34.

Continued distal movement forces first tab 86 and second tab 88, due to the
resilient properties of needle tip protector 26, past rib 34 and in contact with sidewall

20 36, just distal to rib 34.

Needle tip protector 26 is thus held distal to rib 34 inside the cavity in
catheter hub 30 by the flexural forces of first tab 86 and second tab 88 since
dimension ¢ on needle tip protector 26 is larger than dimension d across rib 34 inside

25  catheter hub 30. (see Figure 6).

As is best illustrated in Figure 7, the movement of first tab 86 and second tab
88 as needle tip protector 26 is finally seated distal to rib 34 causes flexure in second
outer wall 76 and first tab flange 78 resulting in the approximate alignment of first
30 flange hole 70 and second flange hole 72.

Now, in actual clinical use, the IV catheter assembly 20 of the present

invention functions as follows;



Needl e tip protector 26 is thus held distal to rib 34
inside the cavity in catheter hub 30 by the flexural

wo enoges3def first tab 86 and second tab 88 si ncRCT/US2004/006017

di mension ¢ on needle tip pPotector 26 is |arger than
di mension d across rib 34 inside 25 catheter hub 30.

(see Fiqure 6). As is best illustrated in Figur_e 7,
t he novehisntisigt end olsneedles Sgpyhighexdans st pay thedistd end of catheter

ne -t t.ok. is.finally seated distal to
riggggnkgﬁgggﬁéngﬁéﬁgf%bégtond outer wall 76 and
first tab flange 78 resulting in the approxinate
alignment of first 30 flange hole 70 and second

f1 ange hbheeclingciamnghgeryas bigoduatheilashichamberie, neegie huly 40;
cat heter assenbly 20 of the present invention
functions as follows; W 2004/093961 PCT/ US2004/ 006017
9 The diBicdlingdigh pfaspepiir B 40Mahe Batb¥teL AASMbHELE2 1884 is moved
the distal end of catheter 28 is inserted into the
patdigally wte/ierveitThe clini ci an observes bl ood in the
flash chanber in needle hub 40; 5 The clinician
grasps needl e hub 40, and catheter assenbly 22 al one

i s novedrhedtigtiiah Yapplie® sliglft pedsiie 1 eneClrsBitiohadite to hold catheter
applies slight pressure to the insertion site to hold

10c atdseanehly 22 0ecseenbl y 22 secure; The clinician grasps

the needl e hub and begins w t hdrawal of needle

assenbly 24 from catheter assenbly 22. During this
process,THe@fhRidnl Era@g@ttﬁ&tﬂéédlg6hulf el BEgifi® GMftidrawal of needle
i nside catheter hub 30 until bend 44 on t%e di stal end

of assahile 24drons catbaies assamblych tlwingthisipreesssmeeflledipgerotector 26

ol En5S SPHES BT R Aer LSRRl PRIE any et 3 end S fecate 38

15S eCRffts BRIt wANSRc&dORakdern8le A0 Judndefbld Bbnd 4R encounters

20

25

8 to nove normal to and across the center axis of
neesdtand3Bangsl mdki73g thanpiasing thenes oif Sirstl beapy Ofreamd sstond beam 100

needl e 38 rel ative t edle, ti rotector. 26. After X
ot o S AE A A gD 15 BBt i g B Senter axis of
achRede BBELRRKMB UG fufitiérSdifthl MBOSthent3IF nebiileSIs RBARE 98 needle tip
and second beam 100 prevent axia
protector 26. After stop flange 102 and first lip 98 move normal to and across the
center axis of needle 38, first beam 96 and second beam 100 prevent axial
movement of needle 38 preventing needle 38 from being twisted enabling bend 44 to

be manipulated through second flange hole 72;

Since bend 44 is angled away from second flange hole 72 and first beam 96
and second beam 100 prevent axial movement of needle 38 securing bend 44 from
being manipulated through second flange hole 72, continued proximal movement of
needle 38 carries needle tip protector 26 proximal as well, forcing first tab 86 and
second tab 88 on needle tip protector 26 against rib 34. First tab 86 and second tab

88 are forced to flex normal to and toward the center axis of needle tip protector 26,

30  permitting continued movement proximal, past rib 34;

" Needle assembly 24 is now removed entirely from catheter assembly 22, with

the needle tip covered by needle tip protector 26 of the present invention.



novenent of needl e 38 preventing needl e 38 from bei ng

twi sted enabling bend 44 to be manipul ated through
w@emangBdsl ange hole 72; Since bend 44 i s angl eRPCEHUS2004/006017

fromsecond flange hole 72 1&nd first beam 96 25 and

second beam 100 prevent axi al novenent of needl e 38

securing bend 44 from being mani pul ated through

second flange hole 72, continued proxi mal novenent of

\n\gle;jl ef %Lfr%;l Isgvtgeq%g% ﬁ%ﬁ)o %getg 8f§1(1jeo rox ﬁgvenﬁon In this

neegibedinhdht, PERHRCLIB sitbil A3 hBstc B8 ndddedilESle 198D H&ve 199 can
and second tab 88 are forced to flex normal to and

t O\herst:ldahie ot &nedly attethedom mredl 188t proxmaltie brwd 1£6such3bat sleeve

per. LN nti nued venen r oxi gl a | p. 34;

5 Reddh * e ciyiont Sreotf itee holfe 7L itop i ale, b i foimoved from
CahabRF af33BPhY. @?eevé/vnwhelh@ﬁre%ﬁq{eedkltﬁ) ﬁ%Ve%fo%qZQ)ﬁom being
needle tip protector 26 of resent invention.
2004mpBBIB LrePOVEUSROQANGHIEO 138 lm dasgune the bﬁml/\ﬁl4&n0an not be
aIter odi.nment th resent invention. In this

Iﬁ@%?ggﬁg@%}ﬁmi eﬁpﬁh o needl e 38, includes
sleeve 199. Sl eeve 199 can be slidably or fixedly

attached on needl e 138 proximl to bend 144 such that
10sl eeve SViid®piederbidasrbbdagents of tiseprosmit itva@nten havebdti Zzhown and

edle 138 i ved from eter assenbly 22.

BrBbeg e asvil bS SRy ouR e fled i the 2 R Byl Efhgdiments
bel I ee ri
L0850 Sl Kl S s, s

f | anlgitdtming vtif2novt @cWlri ﬂoethpseeﬂeﬂafdeth tmtmdmthntusdquﬂdgefrom the
resent i nvention_ have. bee e

d
heBieRtioR A\RF‘PTF]"E%Y bl iReR qdaﬂ?fﬁvgg anepript By lmatea galy-f the spirit
th
15 oo SO ne AL JA0R. B AMAHEE AU R R bt overy
WI lsirucmm’l desctibbed abdviedme asﬂnnbﬂl(m'janmsﬂcﬁt@tmcmrmaﬂlbelt“eferred to as a
departigg fromthe invention. Accordingly, it is
i nEsARR T PREPrpRg thit 8n be limted only by the
spirit 15 and scope of the appended clains. In
addition, it should be understood that every
structure descri bed above has a function and such
structure can be referred to as a neans for
20perforrn'ng that function. 20

25

30
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CLAIMED I'S: 1. A catheter introducer assenbly,
weowpod®sng: 5 a) a needl e assenbly conpri si ngPEI/NEMA4/&6017

having a dianeter, a proximdl end, attached to a

needl e hub, a distal end extending therefrom and a

| ongi tudi nal axis therebetween, said needle further
indﬂﬁﬂﬁﬁdﬁdlkéﬂﬂlglﬂﬁ.disposed bet ween said proxima
and distal ends; 10 b) a catheter assenbly conprising
a tubul ar catheter having proximal end attached to a

cathenedatietlr, inkoduddt 8sanbBNOompdsiflgi ntroducer needl e
being coaxially received within said catheter; c) a

need| e t|p protect or dlsposed within said catheter

hub negdl e t rotector

d| spoéﬂca B8R0 &a° Ibﬁye Sl%g’r eelg evﬁa’evﬁn% 38({3&61%%1:8rdlaepm§lmal end,
proxi nal dttécﬁ&f%Vaeﬁeeﬁfeq{ﬁbS aidgktaahh ekRhdmdl tHeRfrofne ahidh longitudinal
remai ns attached to said needle. 2. The cat heter

i nt r oducis terbatitepnofaidnesdn furthheineiudingd benb erea digpesed between
on said ﬁg‘)needl e |§. ?ill’i%| d 45 - 90 degrees away from
its ori gieHeprogfPdapd distal¥ndsen o "o at heter i nt roducer
assenbly of claim1l wherein said needle dianeter is
constant between its distal and proxi mal ends. 25 4.
10The ch) heetcethetent assetoklyr cmmm v tfbuddratathdtenvhevisgnproximal end

sai d nee rther ses o) eve, .5. The .
cat het or b o paEEEmby Tt Wil RaE WG RSy gocdle being
sl eeve 'e%aﬁfall?%lﬁeﬁ/ed%ﬂﬁh@ﬁhchﬁe@?«' d bent area to help
secure said needle in said protector when said 30

needle is renoved fromsaid catheter. 6. A catheter
IP?:EI'/“L)J u%glp %8% p}/qf%c%ornglsposeggwu g’aq 4/a(ghe er ﬁub said needle tip
15 protector is slidably disposed onto said needle, whereby when said needle is
proximally removed from said catheter said protector remains attached to

said needle.

2. The catheter infroducer assembly of claim 1 wherein said bent area on said

20 needle is angled 45 — 90 degrees away from its original direction.

3. The catheter introducer assembly of claim 1 wherein said needle diameter is

constant between its distal and proximal ends.

25 4. The catheter introducer assembly of claim 1 wherein said needle further

comprises of a sleeve.
5. The catheter introducer assembly of claim 5 wherein said sleeve is attached
proximal to said bent area to help secure said needle in said protector when said

30 needle is removed from said catheter.

6. A catheter introducer assembly, comprising:



a) a needle assenbly conprising a holl ow needl e havi ng

an outer dianeter, a proximal end, attached to a
woemdigsohub, a di stal end extending therefrom PEruS2084/006017

| ongi tudi nal axis therebetwen, said needle further

including a bent area disposed between said proxinal

and di stal ends such that a longitudinal axis 5 of

sai d j f :

ongi Fudt Ra e SmLRr LamASEL S BV nedfit LA outer diameter, 2

needl e. ,prbp)mml ecad haétaeheda&saamﬂmﬂle lnm;rprdmﬂr@d&xtamHMgaherefrom and

cat het er v1n OXI end attached to, a cathet

hub, and aX18§ ?rab?tr’YF%O%%Pe%%th%emﬁ@dmgoa bent area

coaxi al

tip protey 03?@8@%8%"5%1‘%&%%?% SRR R o Hhipudinat axis
5needl e tdfpaidditat ehdrofi ssidhéaddlsy offi sep fived adbogitudigil dixis of said

needl e such that when said needle is proximlly

r emoved BPEMA sndoterihaselesai d bent area prevents

said needle tip 15 protector fromsliding off said

needl e so that said needle tip protector remains

att ached tathser Cbsﬁkﬁﬁbibfecoﬂpns'mg o« atitheie cathaer GAUBQS proximal end

assenbly of claim®6 wherein said bent area on sa

id
needl e iafa Qﬁ@lgd349“hm90h@bgﬁé@§hﬁﬂbﬁn%rﬁﬁﬂﬂﬁgﬂdUCﬂfne&ﬂﬁ being
jp0rigi nalcog#lﬁﬁfgéc%p\fgd\%ﬁt}ﬁns H%a g{e eter introducer

assenbl i'n said needle further

conprises of a sleeve. 9. The catheter introducer

assemhly of claim8 wherein said sleeve is attache

25 proxianheede tpapiptesion diepesedt withel paiderathaters vl sald needle tip

P?g?nl ga: ?ot%gt'toﬂlyglﬁtagﬁroa%pg\@@c? F‘?{ﬁ% Iofha 888 4 ?ha'& GIRY S needle is

I'ntroducer

assenbl yroomfly irshogd ﬁ&n@hl(ﬁcmﬁ{ Ridb&ER ﬁtﬁa}prevents said needle tip
conprising a holl ow needl e having a proxi mal end,
15 at t achedrqtectar fewa| Yidig ofh sandsﬂmdl@rﬁ@ thet esﬁui ngedle tip protector

therefr? ?qu%ﬂwﬁqgsLH%F axi s therebetween and a
ou er

const an ween said distal end

proxi mal end, said needle further including a bent

area dlsposed bet ween said WO 2004/ 093961

PCT/ US»peathotssgatroducgr assembly of claim 6 wherein said bent area on said

needle is angled 45 — 90 degrees away from its original direction.
20
8. The catheter introducer assembly of claim 6 wherein said needle further

comprises of a sleeve.

9. The catheter introducer assembly of claim 8 wherein said sleeve is attached
25 proximal to said bent area to help secure said needle in said protector when said

needle is removed from said catheter.
10. A catheter introducer assembly, comprising:

30 a) a needle assembly comprising a hollow needle having a proximal end,
attached to a needle hub, a distal end extending therefrom, and a longitudinal
axis therebetween and a constant outer diameter between said distal end

proximal end, said needle further including a bent area disposed between said



proxi mal and distal ends such that a |ongitudinal axis
of said distal end of said needle is off set froma
wO o0vgio9aeei nal axi s of said proxi mal end of saiPRCT/US2004/006017
needle; 5 b) a catheter assiénbly conprising a tubular
cat heter having proximl end attached to a catheter
hub, and distal end, said introducer needle being

coaxi al | proxéudl andddigiat pids swhdhataa ﬂm@ﬁudineb axis i sdidedistal end of
t t hub id .
need et 158 Beedls SEPRCEL ot » dpFheliog anGy sttt Bisatipal end of said

sai d neeﬁléeeﬂesuch that when said needle is proximally

renoved from'said catheter said bent area prevents
sai d needl e t| p protector fromsliding off said

eedle.so t sai d edI e Li rot.ect or
5 ot t acﬁ’% 2t Gt c?rdas‘,? corﬁ}gnsfgg ﬁ%btﬁ%‘rt ﬁ%tp%tleﬁavmg proximal end
i ntroducgkacBsseptd %a&%te?'fﬁ'bmailx@ d’ifﬁk@f eha %ﬂqnesmceﬁr&@dle being
on said needle is angled 45 - degrees away from

its ori gccwachalljnram:mdamthlmzaldﬁaélebeai heter introducer

assenbly of claim 10 wherein said needle further

conprises of a sleeve. 20 13. The catheter introducer

asse rrgya qee@lleaﬂéﬁn egte(nge rd%pﬂse?la'w@thﬁl S8MCcdtet hag h%#% needle tip

pr oxi to sai nt area to help secure said née
10 n sai d provdotmtiosliddbéndisposdd abewdhrl needleeuol dht fwhemsaid needle is
sai d catheter
prox?mally removed from said catheter said bent area prevents said needle tip
protector from sliding off said needle so that said needle tip protector

remains attached to said needle.

15  11. The catheter introducer assembly of claim 10 wherein said bent area on said

needle is angled 45 — 90 degrees away from its original direction.

12. The catheter introducer assembly of claim 10 wherein said needle further
comprises of a sleeve.
20
13. The catheter introducer assembly of claim 12 wherein said sleeve is attached
proximal to said bent area to help secure said needle in said protector when said

needle is removed from said catheter.



