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DUcrisrtlon 
& C&tbeter Ja.1:ro4ucUon Syringe 

Technlal PLald 
A catheter intractuction eyringa comprising a barrel 

s an4 plunger combination inclu4ing a guide paasage maans 
formed therethrough having a valve assembly di~oeed 
therein to prevent the flow of fluid therathrough and 
permtt the 1ntrc4uc:tion of a catheter or catheter guide 
wire. 

- . - . . . . . ,. .. - .......... _ .... __ ~-~~ ....... ,..~ ----·. -
Tile 8%'1; 0£ ~nu"UUia..a.uy a uo .. , .... .., •u"'v • . ...- .... _... • 

body 1• 41fficult and often dangerous. 
; CO.Cnly ~e central vanou• catheter placement :la 

perfoned in the fellowing manner: 
15 (1) '1'ha patient 1• placed in a 'l'rande1enburg. 

:i;oait:l.on to distend. the thoracic veins if the 
. internal jugular. or subclevian Veins are to be 

cannulated. The patient La placed in a flat 
supine posit.ton for cannula'tion of the femoral 

20 ~na. 

(2) Uain; body landmarks, ind,n't1fl•4 visually or 
by palpation. 'the vein 1• inclentif ied by 
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aspiration of blooct. fhia ts acccmpl:tahed i,y 

gently aspirating a ayrin;e aa the aaedle i• 

advanced. Once blood appears in the ayringe 
presence of the needle within the lumen of the 
vein i• confizme4 •. 

(3) In cannulat1on, catheter-over-needle catheter 
is ac!van~ off the neec!le and down Co: up) the 
vein, orr the syriftga is ramcved from.the 
needle and a catheter is threaded through the 
needle and into the vein, or~ the syringe is 
removed from the needle enc! a gui4ew1re is 
threaded through the needle and into the vein 
lumen. 'Iha needle is then ramoved leaving the 

catheter: or gu.tdewU'a in place. If the 
guJ.dawira 1• used a catheter is threaded over 
the ;uidew1re .nd down the lumen.cf.the vein 

·end the gu14ewin ts nmoved. 
in 4eep·veJ.n oannulation, tha·deep veins of the 

chest are upoled ta .. the praaSUl'es created by 

20 resptrat:lon. During ··the £nspiratory phase of respiration 
negative pnasure is tn.namitte41to the veins. In 
aap.S.ration pos:!:tive pressure ls transmitted to the veins. 

Therefore, if a 8\Sbolavian or internal jugula:- vain 11 

expoae4 to atmospheric pressure blood will pass from the 
. . 

25vain 4urlng expiration while air will be pulled into the 
vein during inspiration. Jt is this latter situation 
wtlich c:reataa. a Potentially dangerous condition. %f 
enough air enters tbe vein and goes to th• Kea.rt it can 
re•ult ift an air mmolus ~o the brain with the 

30developaen't of a •troJce. 
NumerOus devices have bean developed and used f cr 

catheter in'trodtaction. 
For eaa111Pl•, u.s. 4,214,408 discloses a syringe-type 

devit;=e for inserting a catheter ~de wire 1nto·a blood 
3Svuaal lncluding a syringe in whieh the plunger has a 

centra1 paa1age a~cH.ng threugh it. A thin feeder tube 
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including a central passage ts slidahly disposed in the 

central paaaage of the plunger. · 'rha plunger paasa;e i• 
normally blocked by a sphere received in a aeat:·provided 
by ~ ntbbe17 tip on inner edge ct the plunger body. 'l'he 

5 needle la 1nserte4 into tha ~1co4 vessel IU\4 the plunger 
1s then partially withdrawn.to·permit blood-to be 

ob•ervad in the ~. of tiie syringe f cr verif ica'tion of 
· propeS" needle posi ticming. ·'l'he thin fatK!er tube :la then 
slid through the can~1 paasage put the aphera ~ eject 

10 1:be sphere to ·open the· plunger passage. The thin !ee4er 

contact wu:h 'the ·end wall of the syr:Lnge. In this . 
posS.tion, the cen1:ral·pauage of the thin feeder tube is 
aligned an4 1n. commwU.eation with the needle lumen. A 

15 catheter guide wire· may than be fed into the. ltlood vessel 
by ali4:tft§ 11: 1:b.rcugh ~e central passage of th• thin 
feeder ~ and the needle lumen. lfbe device is ~ 
rellO\Ped from· ·the guic!e wire, and a beveled· catheter s.s 
inserted aver the guide wire 1n the uwal manner. 

20 u.s. 1,311,314 ataows· a hypodermic·SY%'1noe including 
a barrel having an orif-S.ce formed therein end a nipple 
estemallf 'threaded and adapted to receive a cap-type 
needle.· A hollow cap 1s .. secured to the screw threads to 
encloea the nipple. In addition, the cap bu 1$1\ end 

25 perfor•ttotl to peas a nee41e and adaptctd to hold the 

mounting eoller of the nee41e aga1Ns1: the end of the 
nipple. 

. GUman 24 15 19& · cUsaloaes a davsce to use the 
intarmisaion· of a flexible insert such .. a senaor, a 

30 catheter or drain t:ube int:o • hollow passage auch •• a 
vuwal or duct in a human or animal body •imilar to a 
hypcderaic ayr:tnge including a pi~ton ccnfigured ta allow 
paasage of the flexible insert. A ri.scoue macliuin is 
eontained :1n the syringe bOc!y suah that lQOVellent of the 

35 p1st:on causes axplusion of the med1um and the insert 
thrcugh a nozzle into the cavi'ty system. 
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d .. v-.s. ,,233~ta2,-:iu.s ... fi,-2.&B;&ss·e.nd u.s~i ,,2&1,a!S7 
a1so .. show eatheter asaemJ)ltes f= intravenou• uH · 

inalwliftf a ~11· or.apherical~alement·1:0 selectively 
cpera-te ••. a ftlve · saalinQ meansi . ,_ · .-· . 

·. s ''! • u.s·;·: ,,,83,3•o:· cliacloa••· a .tila'tion catheter 
inelu~·a Mllocn:alement.ecnfigured to be ratracte4 by 

aslal 't¥1!11:in;·foll~ d•flaticn. 
UiS. ,,314,555 shows an intravaacular·ca'theter 

comprising a f lesible cadietar tube having 1:hca proximal 
10 and·affi•ad to the d.istal end of a tubuJ.ar hult of a 

catheter •. A seal cap is co~oted to the catheter hub 
wS.'th a fluible tube 41apoaed 1.ietween the saa1 cap and 
catheter hub. The 1nner· va11 thereof cloae17 abuts 
agatnat the outer wall of ·a cannula which guides the 

15 cathete:o through the blood veaaal. A loca1:icm ba: is 
f ized to a hub of the oannula and orotrudea tcward the 

41stal en4 of t:he eathetar. A stepper i• mounted on the 
catheter bub tc engage the 4.tstal end o! the location 
bar. 

20 U.S.· 4,601,706 ahowa a central venous preasn.tre 
catheter having a lcn; flexible tube containing at least 
three channels or lumans. At the 'tip end of tbe catheter 
a balloon surround• the tube and is inflatable vLa one cf 
the CheJmela. A·distel port an4 a pronmal port in the 

25 wall of the t\Jhe are located on either side of the 
balloon, anc! are connected to the other two channels 
rupect.1.vely. The tip end of the catheter may be 

inaened. thrcugh a :Jugular vein Lnto e pat.tan~·· superior 
cava vain ;near 'the heart. 'l'ha balloon ia £nflated·1:c 

30 partial.l:r obatruct 1:he flow of hlooc! and to increa•• the 
blood pressure at a •lte af surgery· a~ the head or neck 
of a pa~iant tn 'the upri;ht poaition to avoid air 
emboli• a• wall. aa to praveni: blae4ing~ 

u.s. 3,215,14l·di•cloaaa an apparatus for use in 
35 intravenous introduction of a f lu1d COlllPX'~•ing sn 

alongate hollow needle of uniform 1nnar and outer 

;. . . 
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di-~er. Ona end at the needle is formed to provide a 
sharpened . eage for aakin; a vein puncture.· · A tubular 

naadla holder 1.• ramcvabl7 aaunted upon tha cpposs.te end 
of the nee&lla. A alaave·:la fitted over the needle 

• 
5 holder. · A p11e1e aac. ia aac:ure4 at one end 1:0 ·the ·outer 

aurtaaa of ~ 91.eeva and •tend• rauwarc!l7 1:henfrom. 
The opposite end cf~ •ac·:t.s sealed. A flexible 
catheter 1• poeitioned within the •ao with one and in the 

needl• and artancSabla outwardlJ' of thereof by 

·10 iaan.ipulation · t:hrough the sac·. !'ha uniform outer· 4iameter 

of t:he needle permits positioning flatly asra£.nat a 

patient's bOdy after withdrawal of the naadla !rem the 
vein puncture anc! removal of 'the needle hole.tar f~ .. the 

needle. 
15 u.s. 4,517,979 shows a detachable balloon cathe~er 

ccepriaing a sealing valve aaeembly havtng en alon;ated 
passageway uten4ing theretJu:ough. An inflata!:>le balloon 

having a mouth portion ia bonded to 'the periphery cf the 

sealing valve assem])ly. A small diameter cannula having 

20 a distal end wMch utend• through the passageway in the 

sealiftO valve assembly. The small diameter cannula 
includes a connector terminal on the proximal end which 

is adaptecl to be coupled to a source of fluid pressure. 
ttbe aaaling valve assembly includes a valve mechanism 

25 whieh parmi'tS the pa•aage of the cannula through the 
paaaagevay but prevents -the flow of f lu1d 1:t\Z'Ough the 

paaaagaway when 1:he cmmu1a 11 remove.I!. 
Ge:meft 3,041,229 teachea foming a catheter guide 

element into two portions having two flow paaaagea at 

30 either an°d of a valft cavity including two valve aeats 
and two •lotted valve e1emanta tc;ethar with the uae of 
conical portions on the variou• 'ele.Mnt1 to assist 1n 

guiding 'th9 catheter element. 
u.s. •,160,393 shows a unit~ vent-valve assembly, 

35 u"ful in urologieal applica1:ions. 
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u.s. 2,936,756, u.s. 3,097.&4&; u.s. 3,308,820J u.s. 
3,766,916;.v.s. a,as3,1271 u.s. 3,859,9911 u.s. 
4,029,10,J v.s. &,177,814J u.s. ,,200,096: u.s. 
4,346,698; u.s. 4,424,833; u.s. 4,529,3991 u.s. 

5 ,,606,3471 u.s. 4,610,665 an4 !'ranee 2,004,?71 show 

various syringe• or me4ica1· ins1:rumenta employing 
alastomertc plugs =. tnembranea aa seals or ...ives in 
combination vi'th syringes. 

u.s. 3,739,778 an4 u.s. 3,851,&47 cU.aolo .. catheter . . 
10 introduction systems using ra=iovab1a p1uga· to •electively 

seal f1ui4 or catheter channels. 
u.s. 105,776; u.s. 2,711,734 end v.s. ,,356,823 

disclose suction ccn~l in valve elaenta movable 'to 

aelect1vely control the flow of fluic! through a Yalve 
15 body. : . 

u.s. ,,243,03• and u.s. 4,464,177 show clamping 
atructuru . ~ seal or . con'tZ'Ol · the· flow of fluid •. -

· Addi'tional uampl•• of the prior art .are shown J.n 

U.S. 2,626,60': U.S. 3,040,7•31 V.B. S,335,?23: u.s. 
· 20 3,535,068: ·.U.S .. 3,920;·013t U .. S. 3,978,8631 U.S. :. 

4,448,195; u.s. 4,479,497: German 2,415,196t Ger1Dan 
2,507,119 and Italy 507,607 ... 

~ . . 

1'ltieloman •f tile ll:mm'tion ., t• 

The pnaent invention relates a catheter 
25 .inU'otlu~ion-syringe and mathocl for the :tn'l:mduc:tion of a 

catheter or catheter wire into a patient's body 

compri•inl a hollou ayrin;e·barrel having a plunger 
alidabl7· disposed therein.~- The catheter 1nt!'Cduct1on 
syr1n;e·i8 capable of functioning as a standard air tight 

30 syringe •• well as a dav!ca to introduce a catheter with 
mimaum raaistance to the guide wire or ca'theter 
permittiftg tactile feel during introduction of the guide 
wire or catheter into the patlent•s body. 

4l'he plunger compriaes first end second plunger 
35 e1aaen't: and a valve recess aocperativaly formed. 

therebe1:weeft to operatively house a valve assembly. 
··-·--------
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The £ir•t plunoer element.iftCludes a first centrally 
d1~•ed channel formed therethrough end a first valve 
aeat foned therethroUfh. · ·The aecond plunger element 
incluas a •econd cenuall7 disposed channel formed . 

5 therethrough and a second valve seat formed therein. 
The first and Second valve aeats COOl)er&tiwly foni 

the valve reaaas to ~iva the valve assembl.y therein. 
The valve assembly camp~i••• a ~irat and aeconc1 valve 
element cooperatively forming a valve chamber 

10 therebetween. A normally close4 centrally cH.spaaed slit 

o~ opertura :ts formed in the center of each valve 
element~ 

The hollow syringe harrel:su~rta a needle atfiKed . 
to the tip thereof. ~he needle includes an exterior 

15 portion ex t9ftding outwardly froa the tip of the hollow 
syringe be.rre1 an4 an in~es-ior portion baving an aperture 
•- --- .a _ .. --.. ~-... t. eA .. •-"'~ •ha +•ft ftf t:'hA holl­&U•PRlnA WIW .. W ... _..,. .. _.. -.i-• - - --.. · · - : ...., • 

.,.ringe barrel and ecten4ing into ·the :Lntericr·. of the 
hollow syringe ~el-nch tha1: at least a portion of the 

20 interior portion is at least partially disposed within 
tho fil"flt centrally dispos~·.channel. at all times. during 
uae. ' . 

1: :1•• the cethatar introduction syringe ta 
aapiratf .. d by the retraction of the plunger permitting 

25 fluid ta . .pe•• into the interior of the •syringe barrel 
thrOugh the aperture formed on 1:ha bterior needle 
port.ton. Dur.t.ng this aap:Lration, air i• prevented from 
entering the valve cbamber by the aecond valve element. 
once aspirated, the cathetu 'n<trocS\aoi:ton ayl'inge may 

· 30 then be flu•hed. ~le fl~ng, 'Che first ve1ve element 
prevents liquid from passing througb the f J.nt centrally 
disposed channel into the valve chamber. !'hue the 
catheter in.t%'Cducticm syringe funC"tions aa an ordinary 
ayri.~e. 

35 ~hen a catheta~ er cathe~er guide wire may be passed 
through the catheter introduction srz-inge and into the 

~- ... 

. ... 

.,. 
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blood ..... 1 or bC47·. . "'9 oa'thater or catheter guide 
wire paa ... ~ufh·the centra11~ 41apoaed alit•·or 

· apertures:· ~•i'mell within the· ftlve elements ··which fom a 
... 1·'thereft'th to:l'nftnt: eil.ther liquid cr'a.ir from 

5 P•••int·~uoh tha·valve·cbember durinCJ the'introc!uction . . 
cf the catheter or catheter . guide vii'e;. 

t'ha invention aoc:or4£ngly·compriees tha features af 

·conatructS.cm1 comh1na1::ton of elements, and arrangement of 
parts which will be uemplif 1e4 in the construction 

10 hereinafter set forth., and the scope of the invention 
will be indicated in ~ claims. 

Brief Dea=tip1:iOD of Di:awinq . 
For a f\11.lu understanding of the nature and object 

of 'the invention, reference 8hould be had to the 
15 following detailed description taken in connection wtth 

the acccmpanying drawing• in which: 
FIG. 1 ia a croas•aection side view of the catheter 

1ntrcduction Sf":lnge With the plunger advanced, 
·FIG. 2 is a partial crcaa•sectional aide view of the 

20 catheter introduction syringe with the plunger retracted. 
FIG. 3 is a crcsa-sect1onal aide view of an 

altemate embodiment of the valve assembly. 
FIG. ' 1• a croaa-1ectiona1 •ida view of an 

alternate embodiment of the csthater introduction 
25 syr.f.nge. 

FlG. 5 ia a partial crosa-aectional sida view of an 
alternate eabodillent cf 'the needle with 1:ha plunger 
advanced. 

P%G •. 6 ia a·partial crosa-aecticnal.aida view of the 
' 

30 alternate embodiment of the needle of FXO. 5 with the 
p~unger retracted. 

Flo. 7 i• a partial croa1-aectional aide view of 
another alternate ambocUment of the needle with the 

plunger advanced. 
... . ·I· 
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FJGi I ~a·a pal:'tial croe8-aectional aide view of the 

al'temate Mbodiaent of the neaclla of P%G. 7 with the 
plunger retracted. · 

F!G. 9 1• a eross-sectional a14e view o! et1ll 
S .another a1 temate embocU.ment a£ the catheter introduction 

S!l'int•. .. ' .. 
PIO. 10 is a pa;-tia1 c::oss•sect~onal side view of 

yet anetber al tamate embocH.~ent of the catheter 
introduction ayringa. 

10 FtG. 11 is a schematic view of a J•tipped catheter 
guide wire, wire introducer and catheter introduction 
syringe. 

Similar reference characters ref er to a:Lmilar perts 
'thrcughOut 1:he several ·-viewa of the drawings. 

15 g.t Mode for C&nyins out ~· 1nvenuan 

As shown in FIGS. l and 2, the present invention 
relates a catheter intro4ucticn syringe generally 
:tn4£cated as 10 for the introduction of a catheter or 
catheter wire into a patient•• body compriaing a hollow 

20 wbatant:la11y c:yl.t.ndrical syringe barrel generally 
indicated as 12 having a substantially cylindrical 
plunger gen~ally indicated es 14 al14ably disposed 
therein. Aa described more fully here.:tn.af-ter. the 
ca'thater 1nti'Oduct1on syringe 10 ts capable cf 

25 fUnctioning as a standard air tight syringe as well as a 
deviee to introduce a catheter or catheter guJ.de wire 
with minimum resistance 1:0 the catheter guide wire = 
cathet~ permitting tactile feel durtn; intrcdQction of 
the guid• ~ire or catheter into the patient'• body, ln 

30 particular·, the cathe'ter introduction syringe comprises a 
hollow syringe barrel 1nclwU.ng a fluid chuber and a 
plunger mo•ahle between an advanced and retracted 
position sl14ably 41epoaed ld.thin the fluid chaal)er. A 

(,guide pa•••P aeans £nclud1n; an aperture dist>O•ed the 
35 fluid -chamber ,-.--i~~d longitudinally through the hollow 

. -: 
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10 

syringe barrel end plunae~. A valve assembly ia disposed 
in operative relationship relative to 'the guide paaaaga 
means to prevent paaaa;e of f lu14 'through the guide 
passage means c5uing fiushing or aspirating cf the 
ca'tbe'tar introduction.syring• or during the introduction 
or w11:hdrawe.l of a catheter or catheur guide wire 
through tha guide.paasage mean.a and to permit flu14 to 
flow fl"Cll!l the patient's bcd.y into the fluid chmlbe~ 
tm:cugh the aperture. '1'be guide pealilage means ~· 
conf igurect to maintain the catheter or catheter guide 
wire in a aubstantially straight oonf iguration while the 

catheter or catheter gui4e wire is disposed within 'the 
guide passage means. 

The bellow •ub•tantiall7 cylinc!rical ayz"inge barrel 
12 comprise& a hollow •ubstantially cylinctrical body 16 
bavin; a hollow barrel tip li;·to support a needle 
generally inticated aa 19 aftd·a finger graaping element 
20 fomed on .. oppoaite ends thereof. '1'ha needle 19 
coaprieaa a first or ex-terior portion 21 including a 
piaz:ctng point 23 extaNUng outwardly from the hol.low 
barrel 1:.f.p 18 and and a second.or interior portion 25 
uterulift§ inwardly from the iMfir end cf ·the first 
portion 21 into the intarior of 'the hollotr subatant.ially 
cylindrical syringe barrel 12. · An aperture 27 .ta famed 

25 through 1:1\e second portion 25 ac!jaeent. the inner end 29 
of the hollow barral·tip 181 while, a con.teal. alignment 
:nee•• 31 1• formed on the inner and 33 of the second 
interior porticm 25. · 

The aubatantially cylindrical plunger 14 comprises 
. 30 first: a~d second plunger elements generally indicated as 

22 and 24 re•pectively and a valve recess generally 
indicated as 26 cooperatively formed tberebeween to 
opera~iv.1y houae a valve aasembly generally ~teated aa 
28 therein. 

35 ~he f iret plunger element 22 comprieea a first 
•'Ub•te.n~ially cyl~rical boc!y 30 having a f ir•t 

. , . ,. 
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cenotrally cUsposed channel 32 formed theratbrough. Ona 

end of the first substantially cyl1ndl"£ca1 body 30 
inc:lu4es a reduced portion 34 to raaeiva a plunger aeal 
36 having a centrally di•Jil0••4 seal aperture 38 formed 

5 therein, while the cppoa:l ta end thereof include• a 
counter•unk recess 40 to receive a portion of tha second 
plunger element 24. A f:lrat valve •eat 42 havin; a 
ccmical alignmen~ raaesa .&4 ia f azmed between 1:ha 
countersunk recess '0 and 1:he !irat centrally disposed 

10 channel 32. 

The aecond plunger element 24 comprises a second 
substantially cylindrical body 46 having a a.cond 
centrally disposed channel 48 fo:mad there:througb. The 
inner end of 'the seoonc1 substantially eylindriaa1 body 46 

15 includes a reduced port10I\ SO to be reoe1ve4 within the 
ccuntaraunk· recess 40 of the f irat aubatan~ia1ly 

. cylil'ldrica1 body 30, ·while the OPJilOSi te end trl~ludes a 
thumb element or rest 52 having a conical alignment guide 
racaas 56 formed therein. A aacond valve seat 54 is 

20 f ormad. on the inner end of the reduced portion 50 0£ the 

second subatant1al1y cylindr1ca1 body 46. 
The fint ·and second ·-valve .seats 42 and. 54 .. 

·cooperatively f~ tbe valve·receas 26 to receive.the 
Yalve a•Hably 28 ··therein. 'l'ha valve assembly 28 

25 comprises first anc1 second one-way valve elements 
generally indicated as 58 and 59 respe~ively to .. ' 

coopera1:ivt1ly fem a valva:chamber 60 therabatwaen. 
Valve el ... nts 58 end 59 oompri•e a fles1ble reailient 
hollow •ult•tant1a11y hemiaphertc member 62 having an 

·30 annular·tian;e 64 fomad about tha pariphuy tharaof. A 

normally closed centrally disposed a11t or •"9~• 66 is 
f mined in ti1a center of each flexible resilient hollow 
substantially hemispheric member 62. To liS\S.t mo.ement 
or deflection of the f i.Z'st an4 aeccnd valve elements 58 

35 and 59 and maintain the 11ea1ing in:tagrity therac~, a 
r1;14 valve support element generally indicated as es ia 

;.•. 

•• •# 

.. 

.. •· 

·+'•· 
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diepos:ed w~:thtn the va1va ahaSlbar 60. lfhe rigid valve 

npport al.ant· 68 comprises a· .aul)atant!ally cylindrical 

body·7C having an·.uumlar flange.72 formecl about the 

mid·parttcm·thereof. 'l'ha· .annular flange 72 is.disposed 

s between ~ a:mular flanges &4. A cental.17 disposed 

channel ' ' including· a ooN.cal a1£.grunent ncess 76 is 
formed 'through the liµJ'>etantia11y cylindrical bcd7 70. 
'1'be conical alignment guide rect1•• SG, tapared alignment 
~da 106, conical alignment: raee•• 76, conica1 alignment 

10 ncesa '' and conical alignment raoasa 31 cooperatively 
f cm a ca'thater ali;nment means. 

A• shown in FIG. 1 when tha aubstanttally 
cylindrical plunge: 14 is fg11J' advanced wi'thin the 
hollow aubatantia11y aylinc!rical ayringa barrel 12, the 

15 major. portion of the second or interior portion 25 o! the 

needle 19 1• disposed within the first centrally disposed 
channel 32. with the inner end 33 dispose4 adjacent the 
va1ve assembly 28. 

in uu tha catheter introduction syringe 10 1• 
20 aspirated by 1:ha re'traci::f.on of 1:he •ubs'tantially 

cyl1ndric:a1 plunger l' as shown in FIG. 2 permitting 
fluid to pass into ~he ~ntarior of ~he eubs1:afttially 
cylindrical syringe barrel 12 'through 'the aperture 27. 
~11\g lispirat:l.on air ia p:evented from entering the 

2S valve Chamber 60 1'1' the second Ya1"8 element St. Once 

aaptrated, the catheter introduction eyr1nga 10 may than 
be flushed. While flua!'iing, 'the fin't valve element SB 
prevents 11qu14 froa passing ~gh 'the first centrally 
diaposed ohaM•l 32 into the valve chamber 60. 'l'hus the 

30 catheter in'troduct1on syringe 10 functions 1111 an ~rdinary 
syringa. 

As •hewn in FlG. 2 when th• aubatantially 
c,.U.n4r1cal plun;ar 1' 1• retracted, the inner end of the 
need~• 19 rt111ains diapoaed within the firat centrally 

35 diapoMd channel 32. A plunger atop 77 .ta formed on the 
interior af·the'auhatantially c::ylin4rical body 16 to 
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WlSJ.P the plunger ..al 8'·-to 1ill11: ntraction of the 

INbtrtant:Lallr crl.indrica1~ p1~ J.4 whm\ 'the 

-•••-•fa1t.v _,fftrl..-f,..•1 ft1ttftl!fi!ll'f" ,.4 4e -•.,•..+AA T" ---·-------· -·-------- .. ------ -- -- -----·--· 
thi• eonf iprat1cn a cai:hater or catheter guide win may 

s be paaaect ~ugh the catheter :tntroductiOft eyringe 10 

and. into ~-.bleed vaaael or bodl' cavity using the 

catbater_a~igned me~. '!'he catheter er guide wJ.re 

pa•••• throu;h the centrally di•Po•ed slots o~ apertures 
65 fomed j,ft 'the first and •acond valve elements 58 and 

10 59 which form a seal therewith to prevent either liquid. 

or air from paasJ.ng 'through the valve chamber 50 dvring 

'the introduction of the catheter of·;uif!e w:Ln. 
As schematically shown in FlG. 11, this a~ructure is 

particularly suitable fer use with a J•t115P84 catheter 

15 guide wire A. Specifically a atrai;htened 3-tippad 
cathetu guide wire A may be inserted :l.nto the ca1:heter 

introduction syringe 10 through a wire introclucer 8 and 
he14 in the a'traightened position while passing 
tberethrcugh. Without the gu14a paa•a;e .. ans, the 

20 .1-1:1.pped catbe~er gmde wire A would return to the 

original ~-shape within the catheter introduction syringe 

10. This would prevent the J·~pped cathe'ter guide wire 

A from exiting the catheter introduction syringe 10 
precluding insertion into the patient. 

25 An alternate embodiment of 'the valve u•esably 28' is 

·~ £n F%G. 3. flle first plunger eleaent 22' CC111pr:1ses 

a first aubatantially cy11n4r1cal body 30' having a ~irst 

cantnll7 diapoa94 channel 32' fonied 1:herathrough. one 

and thereof includes a countersunk recess 40' having a 

30 acnical 

alignment receaa ''' formed between tha countersunk 
race•• •o•. and the first centrally di~ed channel 32•. 
'1'ba aeconc! plunger element 24' C011lP2:'1 .. • a aeconc! 
wbstan1:Lally cylindrical body 46' having • eeoond. 

35 centrally diaposed channel 48' formed tharethrough. The 

inner end of the second aubatantia1ly aylinc!rioal body 

46' includes a countersunk recess 78'. --- ------- -------

. ,. 

. ,. 

..... 
~ .-
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'!'he ccn.mtersun>c recesses 40' and 78 1 cooperatively 
f'orm the valve recess 26t to raoaive the valve assembly 
28' therein. 'l'he valve aaaaml>ly 28' comprises fint and 

aaccnd one-way valva elements generally inc!:teatad •• 58' 
en4 59' rmspect1val:r 4i8t)Cse4 within a first anc1 •cones 

s valve aeat generally iftdicated aa 80 1 and 82' 

respecUvely ~ting forming a valve Ch8.m1'er 60' 
therebetween. 

First and aecond valve elements 58' and 59' oomprise 
a tlex~1e reailien't hol.law •~•~antially hemiepheric 

10 wber 62' having an annular flange 64' formed alxJu't the 
periphery thereof. A normally cloaed centrally 41spose4 

•lit or aperture &6' is foftled in tl\e'centar ef eaah 
flez:l.ble·resilient hollow substantially hemispheric 
aember 62'. To limit movement or deflection of tha first 

15 and aeccnd valve elmnent• · 58' l!lft4 59 • an4 maintain the 
sealing integrity thereof, the first and second valve 
•eats 80' and 82' are f~ witl\ift a rigid valve support 
element generally indicated as 68 • cU.sposed w! thin the 

valve race.• 2G'. 'rbe rigid valve support elem.en~ 68' 

20 includes a centrally; clisposed. channel 74' extend.in; 
ba'twaan 'the first and second valve seat SO' and. 82' • A 

eon.ieal. al:l.~1: racaaa 76' ts Eo1"ll04 within ·the rioid 

valve support element 68' ·• A conical alignment guide 

rece•• ahown a• 56 £n PIO. 1, ·a conical alignment recess 
25 76' and ·CfOnical alignment recess 44' cooperatively farm a 

eathater alignment means. 

30 

·!'he altemate umod.1ment of the valve assembly 2B' 
ahown in FtG. 3 funct1cna similarly to that shown in 
FIGS. 1 ~ 2 as described above. 

FtG. 4 •how• another alternate embodiment of FIGS. 1 
and 2 of the catheter :lnucduction ayringe 10" • The 
hollow substantially cyl!nclrical syringe barrel i2• 
compri•ea a hollow substantially cylindrical body 16" 
having a hcllcw barrel tip 18" to receive the needle 19 

35 a• described with reference to PIGS. 1 anti 2 and a finger 

·' 

... 
.. , 

•· .. 

· ..... 

· .... 
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grasping element 20• formed on opposite ands thereof. A 

barrel vent 849 1s formed through the aidewell of the 
hollow subat:antially t:rlinch:1ca1 bcay 16 preferably near 
the flnger grasping element 20•. The finger grasping 

s el.aaent 20• further tnclu4ea a ayr1n;e bu.rel a~aling 
means oompr:laS.ng inner and outer sealing eleaents 
1ndicate4 as as• and. s1• respectively to form air tight 
seal• atween 'the substantially aylin4rical plunger 14" 
and finger grasping element 20" and between the finger 

10 grasping element 20" and the h011ow eubatantia11y · 
cylindrical syrin.oe barrel 12• respectively.' 

The substantially cyliN!rical plunoer 14" comprises 
first and aeaoncJ plunger elements generally indicated as 
22• and 24• respectively and a valve recasa means to 

15 opera'tivaly house a valve assembly means • 
. · ·tfbe fir.at plun;er element 22• comprises a first 

··nbatantie11y cylindrical body 30" hav~ng a first 

Centrally 41aposed channel 32" foft\84 therethrougb. One 
end of the :first substantially oyU.ndr:lcal body 30" 

20 includes a nd~ced l)Ortion 34" to receive a r>lunger seal 
36 • having .. a ·centrally 4£aposed ... 1 aperture 38" formed 
therein, while the appoe1 te end thereof inaludu a · 
countarll\tftk recess 40" to receiw a portion o~ the second 
plunger element 24". A first valve seat 86 including a 

25 ·conical alignment recess 44 • !s formed 1rl the tJ.rat 

plunger alaent 22•, 
The seeoncS plunger element 24" com~r:taes a eecond 

aubstant1a11y cyl1ndri.oa1 1'ody 46" having a •eccnd 

centrally disposed channel 48" formed therathrough. The 
. 30 inner end ;Of the aacon4 aubstantia11y cylindrical body 

... ,, .. includes a reduced: portion so• to be received within 

'the·ooun'ter•unk recess portion 40" of the first 
ll\lba"Untially cy1indrtca1 body so•, while the oPPO•ite 
end :Lnclu4e• a thumb eleiaent or rest s2• having a conical 

35 al.ignment guide recess 56" fcrmed therein. A second val \re 

aea't as• i• formed on tho inner and of 'the reduc:ad 

..... 

·. 
: .. ·. 

. 
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. 
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ponicn 50• Cf the•second aubatantially ayl:LMrtcal body 
'6". A plunger vent to• is formec! 'tb:cugh·the aide wall 
of 'the -.eona plunger elament·24•. A plunger vent aeal 
:•• ~ - _ ..... _ .... _·-•••••AA ""' +t.a •~"" au'ha<tant:~ai•- · 
r6 ... •••,....,•z ...,_., .... .,_.. ...... -·- ---· . ~ 4~ 

5 cylin4rie.1 bc47 45• to ••lect:Lve1y·eeal the plunger vent 
90 • a• deScribed m:te full7. hereafter. ~ 

lfhe first and S~ Yalva seats 86• an4 18• 
cooperatively form the vaive·raoess means to 1"8Ceiva a 
portion· of 1:he valve assembly means therein. The valve 

10 as.-bly aeana ~rina a first and second valve element 
9anera11y indicated •• 94" and 96• respectively to 
coapua.tivaly form • valva chamber eo· the:'ebetween. 'l'he 
i1rst valve element 94• ccmpri.ses a flaxil)le :reail1ent 

hollow aubtl~tially hemisphar~c mambe~ 62• having an 
15 annular flange 64 • foma4 about the periphery thereof. A 

normally closed cenually 4iapose4 slit or aperture 66" 
is fomed in 'the center cf the fluil:>le resilient hollow 
sui:,,stantially hemispheric 1lietDher 62•. A •~bstant1elly 
cyU.nc!rical skiz-1: 98" is formed on the annular flange 64 • 

20 to limit movement or deflection of the first valve 
element 94 • and maintain the sealing integr:l. ty thereof by 

engaging the aidewal1·10Q• Cf the firs~ valve seat 86•. 
The aacond valve element 95• comprieea a ~leaible 

rea11ient bellow tuba 
25 generally il\4.tcatec! as 102• axtend!ng between the secon~ 

valve seat 88" end 11 coupling element 104" extending from 
the inner end of the thumb eluent or rest s2•. 'l'ha 
crosa-aect1ona1 diameter of the llid•pcrticn ot ~e 
flexible n•tlient hollow tu1'e 102• i• reduced to form 

· 30 the norma11Y clo•ed centrally dispoaed slit or aparture 
96". Tlw conical alignment races• 56", t:apered. alignment 
guide ioe• and conical alignment nceas 44• cooperatively 
form a-catheter alignment uana. 

in use, the substantially. cylindrical plunger 14" 1• 
35 inaartecs 1n~·'tbe substantially cy~Lndriaal syr£nge 

battel 12• With the plunger vent ••al g2• imafen.bly 

... ,. 

: . ..... 

/ 

~-~ ... 
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again•t the. ~l.nger graaping •1-n't 20•-v:1.th the plunger 
vent to• open. 'l'he:nbatantS.ally c,rlindr:tcal plunger 14" 

i• than fully retracted as uttel vent '' •. is occluded. 
The positive pressure cnated.1nsi4e the bellow 

s s\lbnantiall7 cyU.ndrical syringe barrel 12• ta · · 
transni't't-4 inte the lntuior of the second plunger 
element 2'• through~· plunger vent 90~. '1'ha plunger 
vent 10" ls 1:heft •eala4 by 'the plunger vent seal 92" and 

the poaitive preaSUJ:e within the interior of the aacond 
10 plunger el-'lt 2'" maintained when the eeconc! plunger 

elaaant 24• is fully retracted. When the barrel vent 84" 
i• apened to atmospheric pressure, th.a plunger vent seal 
92• remains over the plun;er vent 90" as the catheter 
1ntr~uction syringe 10" .ts aspirated or flushed. The 

15 pc•tt:.tve pressure within the second plunger element 24 11 

maintains the sealing integrity of the second va19e 

element 96". 
When the catheter introc!ucticn syringe 10" is 

aspirated flu~d passes into the holl!l" SU))stantially 
20 cylindrical barrel l2" throu;h the hollcw barrel tip lB". 

During th.ta aspiration air is prevented from entering the 

valve chamber 60• by the second valve element 96•. once 
aep1rat:ed. -tbe catheter 1nt:-C4uction ~inge 10•. may then 
be flushed. While flushing, 'tbe fir81: valve element 94• 

25 prevents liquid from passing through the first centrally 
disposed channel 32" into the valve chamber Go•. Thus 

1:he catheter introduction syringe 10• !unctions a• en 
ordinary SJringe. 

Then a catheter guide wire or cathatezo can be passed 
30 through th9 catheter intro4ucticn syringe 10• an4 int:o a 

blood vessel or bocty cavity as previously d••~ibed. 
!'he catheter alignment means may further include a 

conical a1i§rment recess 101• formacS 1n the •eand 
oentra1ly dJ.9POM4 channel 48" anlS a conically shaped 

35 :l.nner end loa• of the hollow substant.tally cylindrical 
syringe ba.:"1:91:tip 18". ------·----

. ..... 
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FIGS. 5 and 6 ahov an alternate embodiment cf a 'twa 
piace needle generally 1ncU.catad as 110 including a first 

er..~ exterior and second or 1nteriar portion indicatec! as 
112 and 114 raapectively. The fi.rst portion 112 

s inc1u41ng a pi.arcing po:tnt 116 :ta affixed to the hollow 
an.l.t:lp 18. '.l'he first ~rt!on·112 extenda ·outwardly 

-. ~J:Om the hc11aw bm::re1 tit' 18. The second parts.on 114 is 
·•ffiza4 ta the substantially cylindrical plunger 14 and. 
alidably 4:lapcsec! within the first porticn 112. An 

10 aperture 118 is forl1Et4 through the Mccnd pcrtiori 114 
immediately adjacent the inner end of the plunger aeal 
361 wh.il.e, a conic.al alignment recess 120 is formed on 
the inner ena 121 cf ·'the second portion 114. 

As shown in FIG. S when the awstantiall.Y 
15 cylindrical plungar 1.& 1s fu11:r advanced with~n the 

hollow substatttially cylindrica1 syringe ~arrel 12, the 
major portion of 1:he •econ4 or interior portion 11' :ts 
di•poH4 within the first or ••terior portion 112 with 
tl'l• outer end 122 of the second or interJ.or portion 114 

20 disposed within the f.lrat or exter~or pcrticn 112. 
As ehown in Fl:G• & when the·aubstantially 

cyllndr:lcal plunger 14 is retracted, the outer and 122 of 

··--··---

·. 
..... 

' . 

/ ~ : .... 

. 

... 

the eec::and or interior portion 114 rea&iNI cliapoaea ·., · · 
within the f1nt or exterior l'Crtion 112. A plunger stop 

25 77 is formed cm 'the interior ·cf the ~llow aubstantially 

cylindrical body 16 to engage the plunger seal 36 to 
lind~ retraction of;·the substantially cylindrical plunger 

1' when 1:ha suhatantielly cylindrical plun;~ 14 la 
reuaetact. 

30 Thus as •bown 1n FIGS. 5 and 6, the outer en4 122 of 
the ncond portl.on 114 :I.a disposed within tba first 
portion 112 in eithar the a4vanca4 or ratract:ec! position 
of the hollow substantially cylindrical syringe barrel 12 
relai:iva to the aubstantially cylindrical. plunger 14. 

35 OtherWiae the ope.ration of the eml:)oc!iment 8hOWn in 
FIGS. s and 6 ta aimiiar to 'the ambo4imant shown in FIGS. 

----------··----·--
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1 and 2. Theaa two ambod~ments are particularly suited 

for subclanan oz: internal jugular vain use. 
FIGS. 7 and B •how another alternate embodiment of a 

two piece neecsle ;enera11y indicated a• 124 :Lnclu4~n; a 

S f J.rst or ex'terior an4 •econ4 or :l.ntariar porti~ 

indicated. as 126 and 128 respeot.t.•ely. The first portion 

126 Lnclu4ing a blun~ point 130 ~· aff ised to the hollow 

banal tip 18. 'l'he blunt point 130 HY include a 

conically tapered end 131. The first portion 126 eatends 

10 outwardly from the hollow berreil tip 1B. 'l'he •econ<! 

portion 128 is affixed tc the aul:>atantially cylindrical 

plunger 14 an4 slidably disposed within the firs~ portion 

126. An aperture 132 is formecS 'through the second 

portion 128 J.m.ec!iately adjacent the inner end of the 

15 plUft9er seal 367 while~· a conical alignment recess 134 is 

fomed on the iMer end 135 of the second portion 12B. A 

piercing pe1nt 136 is fonted on 'the outer and· of the 

•econc! portion .. 128, . 

As shown in FIG. 1 when tha·aub•tantially 

20 oy11ndrical plun;er:14 i• fully· advanced within the 

hollow 'fl\lbstantially cyl:Lnclrical syringe barrel 12, the 

major portion of the second or interior portion 128 is 

disposed within the first or exterior portion 126 with 

the piercing paint 136 extending outwardly from the blunt 

25 point 130. 
,. ,,.. •hovn in FIO. 8 when the SUbatantially· 

cylindrical plunger 1' :ls retracted, 1:1\• pierc:f.ng·point 

136 ia di.,osed within the first or exterior portion 126. 

A plungu·•top 77 1• forme4 on the interior of the 

. 30 8\lbstantia~1y cylindrical body 16 to angage 1:he plunger 

... 1 36.to limit retraction of 'the substantially 

cylindrioal plunger 14. 
Since the piercing point. 136 extends outwar41y of 

the blunt point 130 when in the advanced position, the 

35 piercing paint 136 introduces the naa41e 124 into the 

pa1:ient's body. 

... · 

. · ..... 

.:- . 

. •! 
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The piercing poll\1: 136 ·ta than ft1:ractad f.ft'l:O the 

finrt poftion·126 to pend~·rotation of'the cathe1:U 
taUO«w:tion 117rtncr• 10 to pravan1: lacention of tha 
patient'• -.iooc! ,,.aeal as the two piaaa needle 124 is 

S astell7 alisrnlMl with the blood.vessel to facilitate 
intnauctien cf the-catheter or.catheter quida w1re :tntc 
'the b1~ .usel. .The catheter. or catheter guide wire 
may then be :l.ntrodvged·u PftWLou•ly doscr!l.bed. 

Tbu• this embo4imant is particularly llW.te4 for 
10 femoral use. 

·· FIG. 9 shows still another alternate embo4iment cf a 
two piece needle generally indicated. as 200 including a 
first or: utericr isnd second or interior portion 
indicated u 202 and 204 respeat1Yely. Tha ~1rst portion 

15 er •action 202 including a piercing point 206 extends 
outwardly from the hallow banal tip generally indicated 
as 208. The eecond Portion or aec:tion 204 esteft4s 

inwardly from hollow barrel tip 208 into tha boll.ow 
suba1:ant:La11y cylind.rice.1 syringe barrel 12. An aperture 

20 210 :Le formed through the second portian 204 a4jacent the 
dista~ end of the hollow substantially oy11n4rical 
syringe barrel 12. The hollow barrel t1.P· 208 comprises a 
f irat barrel tip section· or needle hu~ 214 and a seccnd 
barrel. tip aect:Lon 216 operatively reeeiving and 

25 supporting the first and second port.ten 202 and 204 
reapectivaly. 1'n 1nterm.ediate channel 218 including a 
conical alignment recess 220 ta cooperatively formed 
ba'tWen 'the f :Lrst and second ~arn1 tip eections 214 and 
216 in coaxsal alignment with the fLrat or ezterior 

· 30 portion 202 and second or interior portion 20'. 

As abown in FIG. 9, when the substantially 
cy~indr:l.cal plunger 14 is fully advanced within the 
hollow subs'tanti-ally cylindrical ~in;• barrel 12, 1:he 
major portion of the·secon4 or S.ntar:tor portion 20' is 

35 dLapo••d within the centrally disposed channal S2 vi~h 
1:ha innu enc! 222 thereof cUapoaa4 adjacent the val va 
a1•embly 28. --------· 

- . .­,. 
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Otherw:I. .. the operation of 1:ha embo<U.11ent shewn in 

J':tG. 9 is •imllu to the embodim.ent ahOwn in F:tGS. 1 and 

2. 
FJ:G, 10 UOVtl yet anothar altemate embod.iaent of a 

S two pJ.- needle generally indicete4 as 300 inclu4!ng a 

f int or eaterior and aecon4 or in'terior portion 
indicatec! •• 302 and.. 304 respectively. Although the 

structure appears most aimilm: to that'd.isclosed in FIG. 

9, the structural an4 functional vuiations of· FIG. 10 

10 are equally appllcable to all 'the varioua embodiments. 

The first portion or section 302 incluc!ing a piercing 

point 306 ta affiae4 to -the hollow barrel tip generally 

incU.cated as 308. The fS.rst portion oi: section 302 

utenda outwardly £ram the hollow barrel tip 308,. while 

15 •econd portion or section 304 utends inwardly from 

hOllow ~el tip 308 into the hallow substantially 

cylindrical syringe barrel 12. An aperture 310 J.a formed 

through the aecond portion 304 adjacent the clis-ta1 enc! of 

'tbs hollow substantially cy11n4rical syringe bar:el 12. 

20 The hollow barrel tip 300 comprises a f irat barrel tip 

section or needle 312 and a second barrel tip section 314 

operatively receiving and aupports.ng 1:he :f irat and second 

portions er sections 302 and 304 respectively. An 

intermediate channel 316 including a conical elionment 

25 recess 318 J.s cooperatively formed between fuast and. 

second barrel or sections 312 an4 ~1' in coaxial 

alignment with the first or eztaricr portion 302 and 

second or interior portion 304. 
All shown, a chamber 320 is oooperati.valr forme4 

-30 batveen the plunger seal 3& and 'the Lnner end 29 of the 
1 

hollow barrel tip 18 when the aubatantially cylindrical 

plunger 14 i• fully u:tended. In thia ccnfJ.;uration, 'the 

aperture 310 1• disposed within ~e chamber 320. 
ln uae, the piercing point ao6 en'ters tha blood 

35 vessel. Whan entering an artery, the arte:i.al blood 

pressure causes.the substantially cylindrical plunoer 14 

--------
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to retract as t:ha blood enters the chamber 320 through 

the aperture 310. When cannulating a vein, the catheter 

introduction srringe 10 :ls aspirated. by the retraction of 

the •Ul>stantiaily cylLnc!rical plunger 14 to create a 

s.:· vacuum or negative pressure within the chamber 320 

permitting fluid to paas into 1:ha interior cf the 

.. substantially cylindrical ayringe barrel 12 through th• 

aperture 310. 
Othenisa the operation of the embodiment shown in 

10 F%G. 10 i• similar to the other am'bod.tments. 

%t is also to be unc!erstood. that the fellowing 

claims are intended to ccrver all cf the generic and 

apeaifia feature• of 'the :Lnven't!on herein dascribecl~ and 

a11·statement• of the •cope of the invention which, as a 

15 matter of language, might be sa!.4 to fall thuehetween. 

Mew that the invention has been dascribe4, 
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1. A catheter introduction 8frin;e for the 

introduction of a catheter or catheter guide win into a 
patJ.ent' a body, aaJ.cl catheter introcSuct1on syringe 

s ccmpriaas a hollow syringe barrel inalu<Un§ a Quid 
chamber, a plunger movable Mtween an ac!vancacl an4 
retracted.poaition.slidably disposed within said £luid 
chamber, a guide passage means f02:'llle4 longitudinally 
through said hollow syringe barrel and said plunger, said 

10 guide passage means including an aperture disposed within 
said fluid chamber and a valve assembly disposed in 
operative relationship relative to said guide passage 
means to prevent pasaage of fluid through aucl guide 
passage means 4\n'1ng f lushin; or esp~ra1:1ng of said 

15 catheter introduction.syringe er during the tntro<!uction 
or withdrawal of a catheter er catheter guide wire 
through said gui4e passage maana and to permit fluid to 
£1ow from the patient'• body into said flu1d chamber 

.. through eaic! aperture, aaid guide passage means being 

20 conf 1gure4 to maintain the catheter en: catheter guide 
wire in-a substantially straight configuration while the 
catheter or catheter guide wire i• disposed within said 
guide passage means. 

2. 'fbe catheter :l.n~uction syringe of Claim l 
25 vhara1n ••id aperture is formed ·.adjacent 1:he distal end 

of ••14 flu.14 chamber. 
3. !he. catheter t.n'trcduction ayringe of Claim l 

wharatn aaid ;uide paaaaoa means ccmpria.. a first 
section ~tending owtwardly from aaid hollow syringe 

30 barrel and e aacond secticn exten4ing inwardly 1nto the 
interior cf aaid fluid chamber. 

4. 'l'he catheter introduction syri.n;e of Cl.aim 3 
wherein said aecond section extends 1nwardly from the 
inner end of said ~trs~ 118Ction. 

35 s . .- !'he catheter introduction ayringe of Claim 4 
wherein •a14 first eection and said aecon4 •action 
comprise a single hollow mamber. 

11i11UJ 1111~ DI]\ Ill~ \I \,II . 

-. . . . 
,-
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6. '1'ha catheter introduction ayringa of cieu 3 

wherein an in1:ermediate:Chanftel 1• formed between said 
tuat aection and said. •econ4.aect101\. · 

?. The catheter intJ:cduction syringe cf Claim 6 
s further 1nclu41ng a conical &Ugnniant receaa formed on 

the prosiaa1·an4 of •ai4 first'aection. 
a. The catheter 1ntro4uction 97%'inoe of Claim 3 

wh8reift said ~urther includes a com.c*1 alignment reoess 
formed on the praximal and of aatd •acon4 section. 

10 9. The catheter 1ntro4uotion syringe o'f Claim 3 
wherein the prcaimal encl of aai4 eaccm4 section 1a 
disposed vi'thlrl said pl.ungar When sa14 olu.ncer :ts fully 

retracted relativa to said hollow .,rinQe barrel. 
10. The cathetar introduction minae of Claim 9 

15 further include• a plunger seal mounted on said plunger 
and a plunger stop ts formed on ~ interior of said 
hollow 9Yringe barre1 to engage ••1d plunger ••al to 
limit retraction of said plunger when said plun~er is 
fully retracted relative to aaid bellow syringe barrel. 

20 11. The catheter introduction &yril"lge of ClaU. l 
Wherein said plunger includes a centrally disposed 
channel formed therethrough and said valve assembly is 
operatively disposed therein. 

12. ~he catheter ini:roduct~on syringe o~ Claim 1 
25 wheftatn a Chamher is cooperatively formed between the 

distal end of aai4 plunger and the diatal encl of said 
hallow syringe barrel when sa:ld plunger ia fully 
advanced, said aperture being disposed within said 
chamber. 

30 13.' A cai:heter in=ccluction ~inge for the 

introc!uction of a catheter or catheter guide wire into a 
pa'tien.t•a body, aa.td catheter introcluation SJ'%'inge 
compri••• a hollow syringe·bar:'el including a fluid 
chaml:)er:, a plunger movabl•·betveen an advanced anc1 

35 retracted position slidably disposed within aaid fluid 
chamber, a guide passage means formed longitudinally 
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10 

15· 

20 

25 

~ugh aetd hollow syringe barrel and •aid plunger, •aid 
guide Pft'•a;e ... ns 1nclu4tn;-a.!irst and second section, 
aaiO f ~nt •eotion including a tieraJ.ng point ut~ing 
outwardly frca the distal and cf aaid hollow syringe 
battel an4'ai4 second aec1:1on ia affised to lia:Ld plunger 
slidably disposed within aaid !irat •action and a valve 
a•sambly diai>0aed in operative relaticmehip re1at:lva to 
aaid·guJ.~e passage •eana to prevent p~asa;e of flu14 
through sai4 gutdepassa;e means during fluahfftg or 
aspirating of aaic! cet~ter introduction 87rin;e or 
during the intrcduction or with4rawal of a catheter or 
catheter gui<l• wire through saicS guide passage means and 
to permit fluid to flow from the patient'• body into aaic.11 
fluid chamber through said a~rture, said guide passage 
means being configured to maintain the catheter·cr 
cat:hetar §'U.49 wire in a eubato~~tal.ly •traight 
co~iguration while the catheter er catheter guide wire 
ia difJl)Oaed within said guide paa•a;e means. 

1,. The catheter in~uction syringe ·of Claim 13 
wherein aa1d aperture 1a fo~ through eaJ.d second 
section a4jacent th~ Oiatal end of aai4 plunger. 

15. The catheter introduction syringe cf C1aill\ 14 
wherein said second aeation includes a conical alignment 
receas formed on the proximal end thereof. 

25 16. The catheter introduction syringe of Claim 13 
wherein the major portion of sai" second section ia 
diapoae4 within said first aaction when said plunger ta 
fully advanced inwardly relative to 1aid hollow syringe 
~arrel. 

-30 17. 'l'he catheter introduction syringe of Claim 16 
further includes a plunger stop !a formed on 1:he interior 
of aaid hollow syringe barrel to engage aai4 plunger seal 
~o limit retraction of said plunger when aaid plunger 1s 
fuliy retracted relative to aaid hollow eyrtnge barrel. 

35 18. The catheter introd~icn syringe of Claim 13 
wherein the distal end of said second port~on is d~sposed 
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within said first •ection wh&n said plunger .ts in either 

the fully advanced or f\.\11t retracted pasi~ion relative 

to said hollow syringe barrel. 

19. ~ catheter introduction syringe of Claim 13 

S wherein said plun;er .tnc1u4es a cantra11y disposed 

channel foraed theretm'Ou;h an4 said nlva •••tPnbly :ta 

e>peratively diepos~ therein. 
20. 'l'ha ca1:hetu introduction syringe of Claim 13 

wh~r.ein a cbamber is cooperatively formed between the 

10 distal 8Sld of aai4 plunger and the distal end of •aid 

hollow ayrin;e barrel when said ~lunger ia fully 

advanced, sale! aperture being disposec! within aai4 

chamber. 
21. A catheter introduction syringe for the 

15 introduction of a catheter or catheter guide wire into a 

patient•• bo4y, said catheter intrcduction syringe 

QCDprises a boll.cw syrJ.nga barrel including a fluid 

chem.bar, a plunger JDC>Val)le between an advanced and 

retracted position alida))ly disposed w1'thin said fluid 

20 chamber, a gu14• passage mean• forme4 longitudinally 

through •aid hollow syringe barrel an« said plunger, said 

guide passage aeana inc:tludin; a ti.rat and second section, 

aai4 first section inal.uding a blunt point extending 

ou~rdly from tha c1ista1 end of said hollow 8JT.f.nge 

25 ba~el and said aacond section ~ncluding a piercing point 

affixed to aaid plunger alidel:lily disposed.with.in said 

first aaction and a va1ve asaembly disposed in Ol'erative 

relationship relative to aaid guide ~ae;e means to 

prevent passage of fluid throu;h aaia guide pasaa;e means 

30 during fl~shing or aspirating of said catheter 

introduction ayringa ar during the introduction or 

withdrawal cf a catheter ar catheter guide wire tlu:o\19h 

aaid guide passage means and to permit fluid to flow from 

the patient'• body intc said fluid chamber through aaid 

35 aperture, •aid guide passage 11eans being con~igured to 

maintain the catheter or catheter guide wire in a 
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substantially straight configuration while the aathater 

er catheter guide wire ia disposed within said guide 

passage meane. 
22. The.catheter introduction syringe of Claim 21 

5 wherein aaie aperture 11 termed through aaid second 

section odjaceni the distal en~ of said plunger. 

23. The cathe~ar introduction syringe of Cl.aim 21 

said second sec:tion inclu4es a conical alignment receas 

formed on the distal end 1:hereof. 
10 2,. 'rhe catheter intro4uctJ.cm syringe of Claim 21 

wherein the major portion of second section ia disposed 

within said first section ana sa:l4 piercing point ex~ends 

outwar4l7 frOll said blunt point when sai4 plunger is 

fully advanc-4 relative to said hollow syrlnge barrel. 

15 25. '1'ha catheter introduction syringe plunger of 

Claim 2' vherain sa:l.4 blunt point is disposed within the 

f £rat section when aaid plunger :l• fully retracte4 

relative to said hollow·.syringe barrel • . 
26. The catheter introduction syringe of Claim 25 

20 further includes a plunger seal :maunte4 on said plunger 

and a plunger stop is·.formad en the interior of said 

hollow syringe barrel to engage said plunger seal to 

limit retraction cf said plunger when aaid plunger is 

ratracte4 relative to said hollow syringe barrel. 
25 27. lfhe catheter introducticm syringe of Claim 21 

wherein said plunger include• a cenotrall7 dispcsed 

channel farmed tharethrOUgh and aaid valve assembly is 

operatively c!isposed therein. 
28. The catheter introduction syringe 0£ Claim 21 

30 wherein a chambar is cooperatively formed between the 

d!s~al ertd of said plunger and the distal en4 of said 

hollow BJ'Z'in;e barrel when aaid plunger is ~ully 
advanced, said aperture being disposed within said 

chamber. 
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Claims 
1. A catheter introduction syringe for the introduction 

of a catheter or catheter quide wire into a patient's body, 
said catheter introduction syringe characterized by a hollow 
syringe barrel including a fluid chamber, a plunger movable 

5 between an advanced and retracted position slidably dispo~ed 
within said fluid chamber, a quide passage means formed 
longitudinally through said hollow syringe barrel and said 
plunger, said guide passage means including an aperture 
disposed within said fluid chamber and a valve assembly 

10 disposed in operative relationship relative to said guide 
passage means to prevent passage of fluid through said quide 
passage means during flushing or aspirating of said catheter 
introduction syringe or during the introduction or withdrawal 
of a catheter or catheter guide wire through said guide 

15 passage means and to permit fluid to flow from the patient's 
body into said fluid chamber through said aperture, said guide 
passage means being configured to maintain the catheter or 
catheter guide wire in a substantially straight configuration 
while the catheter or catheter guide wire is disposed within 

20 said guide passage means. 
2. The catheter introduction syringe of Claim 1 wherein 

said aperture is formed adjacent the distal end of said fluid 
chamber. 

3. The catheter introduction syringe of Claim l wherein 
said guide passage means is characterized by a first section 
extending outwardly from said hollow syringe barrel and a 
second section extending inwardly into the interior of said 

5 fluid chamber. 
4. The catheter introduction syringe of Claim 3 wherein 

said second section extends inwardly from the inner end of 
said first section. 

5. The catheter introduction syringe of Claim 4 wherein 
said first section and said second section are characterized 
by a single hollow member. 
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6. The catheter introduction syringe of Claim 3 wherein 
an intermediate channel is formed between said first section 
and said second section. 

7. The catheter introduction syringe of Claim 3 further 
characterized by a conical alignment recess formed on the 
proximal end of said second section. 

s. The catheter introduction syringe of Claim 3 wherein 
the proximal end of said second section is disposed within 
said plunger when said plunger is fully retracted relative to 
said hollow syringe barrel. 

9. The catheter introduction syringe of Claim 1 wherein 
said plunger is characterized by a centrally disposed channel 
formed therethrouqh and said valve assembly is operatively 
disposed therein. 

10. The catheter introduction syringe of Claim 1 further 
characterized by a chamber cooperatively formed between the 
distal end of said plunger and the distal end of said hollow 
syringe barrel when said plunger is fully advanced, said 

5 aperture being disposed within said chamber. 

. ···. .~ c ·~ ; ..... 
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A Catheter Introduction Syringe 

Technial Field 

A catheter introduction syringe comprising a barrel 

sand plunger·combination including a guide passage means 

formed therethrough having a valve assembly disposed 

therein to prevent the flow of fluid therethrough and 

permit the introduction of a catheter or catheter guide 

wire. 

10 Background Art 
. . . 

The art of introducing a catheter into a patient's 

body is difficult and often dangerous. 

Commonly the central venous catheter placemen~ is 

performed in the following manner: 

15 (1) The patient is placed in a Trendelenburg 

position to distend the thoracic veins if the 

internal jugular or subclavian veins are to be 

cannulated. The patient is placed in a flat 

supine position for cannulation of the femoral 

20 veins. 

(2) Using body landmarks, indentified visually or 

by palpation, the vein is indentified by 

---·-----
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aspiration of blood. This is accomplished by 

gently aspirating a syringe as the needle is 

advanced. Once blood appears in the syringe 

presence of the needle within the lumen of the 

5 vein is confirmed. 

(3) In cannulation, catheter-over-needle catheter 

is advanced off the needle and down (or up) the 

vein, or; the syringe is removed from the 

needle and a catheter is threaded through the 

10 needle and into the vein, or; the syringe is 

15 

removed from. the needle and a guidewire is 

threaded through the needle and into the vein 

lumen. The needle is then removed leaving the 

catheter or guidewire in place. If the 

guidewire is used a catheter is threaded over 

the guidewire and down the lumen of the vein 

and the guidewire is removed. 

In deep vein cannulation, the deep veins of the 

chest are exposed to the pressures created by 

20respiration. During the inspiratory phase of respiration 

negative pressure is transmitted to the veins. In 

expiration positive pressure is transmitted to the veins. 

Therefore, if~ subclavian or _interna~ jugul~r vein_ is 
exposed to atmospheric press':1re blood wi~.l pass· from the 

2svein during expiration while air will be pulled into the 

vein during inspiration. It is this latter situation 

which creates a potentially dangerous condition. If 

enough air enters the vein and goes to the heart it can 

result in an air embolus to the brain with the 

30development of a stroke. 
Numerous devices have been developed and used for 

catheter introduction. 

For example, U.S. 4,274,408 discloses a syringe-type 

device for inserting a catheter guide wire_into a blood 

35vessel including a syringe in which the plunger has a -central passage extending through it. A thin feeder tube 
-----------



THIS SHEET HAS BEErJ 
REPLACED ----·-----' 

3 

REPLACEMENT SHEET 

[ 1.~ ~~~ '0Q7 J 

l ..._ ______ ....,.._, _ _........., ___ ... t 

including a central passage is slidably disposed in the 

central passage of the plunger. The plunger passage is 

normally blocked by a sphere received in a seat provided 

by a rubber tip on inner edge of the plunger body. The 

5 needle is inserted into the blood vessel and the plunger 

is then partially withdrawn.to permit blood to be 

observed in the body. of the syringe for verification of 

proper needle positioning. The thin feeder tube is then 

slid through the central passage past the sphere to eject 

10 the sphere to open the plunger passage. The thin feeder 

tube is further_ad"'.anced ·tp bring the inner ~nd into 

contact with the end wall of the syringe. In this 

position, the central passage of the thin feeder tube is 

aligned and in communication with the needle lumen. A 

15 catheter guide wire may then be fed into the blood vessel 

by sliding it through the central passage of the thin 

feeder tube and the needle lumen. The device is then 

removed from the guide wire,· and a beveled catheter is 

inserted over the guide wire in the usual manner. 

20 U.S. 1,317,314 shows a hypodermic syringe including 

a barrel having an orifice formed therein and a nipple 

externally threaded and adapted to receive a cap-type 

needle. A hollow cap is secured to the screw threads to 

enclose the nipple. ·In addition," the cap has an end· 
.· . . 

25 perforation to pass a needle and adapted to hold the 

mounting collar of the needle against the end of the 

nipple. 

German 24 15 196 discloses a device to ease the 

intermission of a flexible insert such as a sensor, a 

30 catheter or drain tube into a hollow passage such as a 

vessel or duct in a human or animal body similar to a 

hypodermic syringe includ:tng a piston configured to allow 

passage of the flexible insert. A viscous medium is 

contained in the syringe body such that movement of the 

35 piston causes explusion of the medium aQd the insert 
-.. 

through a nozzle into the cavity system. -----------·-
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U.S. 4,233,982; U.S. 4,245,635 and U.S. 4,261,357 

also show catheter assemblies for intravenous use 

including a ball or spherical element to selectively 

operate as a valve sealing means. 

5 U.S. 4,483,340 discloses a dilation catheter 

including a balloon element-configured to be retracted by 

axial twisting follo~ing deflation. 

U.S. 4,314,555 shows an intravascular catheter 

comprising a flexible catheter tube having the proximal 

10 end affixed to the distal end of a tubular hub of a 

catheter. A seal cap is connected to the catheter hub 

with a flexible tube disposed between the seal cap and 

catheter hub. The inner wall thereof closely abuts 

against the outer wall of a cannula which guides the 

15 catheter through the blood vessel. A location bar is 

fixed to a hub of the cannula and protrudes toward the 

distal end of the catheter. A stopper is mounted on the 

catheter hub to engage the distal end of the location 

bar. 

20 U.S. 4,601,706 shows a central venous pressure 

catheter having a long flexible tube containing at least 

three channels or lumens. At the tip end of the catheter 

a balloon surrounds the tube and is inflatable via one of 

the channels. A distal port and a·proximal por.t in the 

25 wall of the tube are located on either side of the 

balloon, and are connected to the other two channels 

respectively. The tip end of the catheter may be 

inserted through a jugular vein into a patient's superior 

cava vein near the heart. The balloon is inflated to 

30 partially obstruct the flow of blood and to increase the 

blood pressure at a site of surgery at the head or neck 

of a patient in the uprigh.t position to avoid air 

embolism as well as to prevent bleeding. 

U.S. 3,215,141 discloses an apparat~s for use in 

· 35 intravenous introduction of a fluid comprising an 
-. 

elongate hollow needle of uniform inner· .. and outer 
------------------- -



~----------...__ ______ ...,...,,,,,,.!!i!!!!!li!!!!!!!!!!!!!!!!!l!!J!!l!!l!ll!I!=·=·····=··-. .. ;;;;,.·~==-··==···-··-······-····~-· ·-· ·--···-·-···~·-~··----~--.-·-----

THIS sHm -:Y~sBErn 1 
HEPLACtD ,_ ________ _ 

5 

REPLACEMENT SHEET 
r-----~---

··--·--·--- ........ --· ... .. ... . .. . ······ ... 

diameter. One end of the needle is formed to provide a 

sharpened edge for making a vein puncture. -A tubular 

needle holder is removably mounted upon the opposite end 

of the needle. A sleeve is fitted over the needle 

5 holder. A pliable sac is secured at one end to the outer 

surface of the sleeve and extends rearwardly therefrom. 

The opposite end of the sac is sealed. A flexible 

catheter is positioned within the sac with one end in the 

needle and extendable outwardly of thereof by 

10 manipulation through the sac. The uniform outer diameter 

of the needle permits positioning .fla~ly agains.t a 
patient's body after withdrawal of the needle from the 

vein puncture and removal of the needle holder from the 

needle. 

15 U.S. 4,517,979 shows a detachable balloon catheter 

comprising a sealing valve assembly having an elongated 
passageway extending therethrough. An inflatable balloon 

having a mouth portion is bonded.to the periphery of the 

sealing valve assembly. A small diameter cannula having 

20 a distal end which extends through the passageway in the 

sealing valve assembly. ·The small diameter cannula 

includes a connector terminal on the proximal end which 

is adapted to be coupled to a source of fluid pressure. 
. . . 

The. sealing. valve assembly includes a valve mechanism 
25 which permits the passage of the cannula through the 

passageway but prevents the flow of fluid through the 

passageway when the cannula is removed. 
German 3,041,229 teaches forming a catheter guide 

element into two portions having two flow passages at 
30 either end of a valve cavity including two valve seats 

and two slotted valve elements together with the use of 

conical portions on the various elements to assist in 

guiding the catheter element. 
U.S. 4,160,383 shows a unitary vent-valve assembly, 

35 useful in urological applications. 

liiiiii1irr 
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U.S. 2,936,756; U.S. 3,097,646; U.S. 3,308,820; U.S. 

3,766,916; U.S. 3,853,127; U.S. 3,859,998; U.S. 

4,029,104; U.S. 4,177,814; U.S. 4,200,096; U.S. 

4,346,69~; U.S. 4,424,833; U.S. 4,529,399; U.S. 

5 4,606,347; U.S. 4,610,665 and France 2,004,771 show 

various syringes or medical· instruments employing 

elastomeric plugs o~ membranes as seals or valves in 

combination with syringes. 

U.S. 3,739,778 and U.S. 3,851,647 disclose catheter 

10 introduction systems using removable plugs to selectively 

seal fluid or catheter channels~ 

U.S. 105,776; ·U.S. 2,711,734 and U.S. 4,356,823 

disclose suction control in valve elements movable to 

selectively control the flow of fluid through a valve 

15 body. 
·U.S. 4,243,034 and U.S. 4,464,177 show clamping 

structures to seal or. control the· flow of £luid. 

Additional examples of the prior art are shown in 

U.S. 2,626,604; U.S. 3,040,743; U.S. 3,335,723; U.S. 

20 3,535,068; U.S. 3,920,013; U.S. 3,978,863; U.S. 

4,448,195; U.S. 4,479,497; German 2,415,196; German 

2,507,119 and Italy 507,607. 

Disclosure of the.Invention 
The present invention relates a catheter 

25 introduction syringe and method for the introduction of a 

catheter or catheter wire into a patient's body 

comprising a hollow syringe barrel having a plunger 

slidably disposed therein. The catheter introduction 
syringe is capable of functioning as a standard air tight 

30 syringe as weil as a device to introduce a catheter with 

· minimum resistance to th~ guide wire or catheter 

permitting tactile feel during introduction of the guide 
wire.or catheter into the patient's body. 

The plunger comprises first and sec~nd plunger 

35 element and a valve recess cooperativeiy formed 
therebetween to operativ9ly house a valve assembly. 
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The first plunger element includes a first centrally 

disposed channel formed therethrough and a first valve 

seat formed therethrough. The second plunger element 

includes a second centrally disposed channel formed 

5 therethrough and a second valve seat formed therein. 

The first and second valve seats cooperatively form 

the valve recess to receive the valve assembly therein. 

The valve assembly comprises a first and second valve 

element cooperatively forming a valve chamber 

10 therebetween. A normally closed centrally disposed slit 

or ape~ture is formed in the center of. each valve 

element. 

The hollow syringe barrel supports a needle affixed 

to the tip thereof. The needle includes an exterior 

15 portion extending outwardly from the tip of the hollow 

syringe barrel and an interior portion having an aperture 

formed therethrough adjacent the tip of the hollow 

syringe barrel and extending into the interior· of the 

hollow syringe barrel such that at least a portion of the 

20 interior portion is at least partially disposed within 

the first centrally disposed channel at all times during 

use. 

In use the catheter introduction syringe is 
. . 

aspirated by the retraction of the plunger·permitting· 

25 fluid to pass into the interior of the syringe barrel 

through the aperture formed on the interior needle 

portion •. During this aspiration, air is prevented from 

entering the valve chamber by the second valve element. 

Once aspirated, the catheter introduction syringe may 

30 then be flushed. While flushing, the first valve element 

prevents liquid from passing through the first centrally 

disposed channel into the-valve chamber. Thus the 

catheter introduction syringe functions as an ordinary 
syringe. 

35 Then a catheter or catheter guide..l"ire may be passed 
through the catheter introduction syringe and into the 
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blood vessel or body. The catheter or catheter guide 

wire passes through the centrally disposed slits or 

apertures formed within the valve elements which form a 

seal therewith to prevent either liquid or air from 

5 passing through the valve chamber during the introduction 

of the catheter or catheter.guide wire. 

The invention accordingly comprises the features of 

construction, combination of elements, and arrangement of 

parts which will be exemplified in the construction 

10 hereinafter set forth, and the scope of the invention 

wi·ll be indicated in the claims. 

Brief Description of Drawings 

For a fuller understanding of the nature and object 

of the invention, reference should be had to the 

15 following detailed description taken.in connection with 

the accompanying drawings in which: 

FIG. 1 is a cross-section side view of.the catheter 

introduction syringe with the plunger advanced. 

FIG. 2 is a partial cross-sectional side view of the 

2o·catheter introduction syringe with the plunger-retracted. 

25 

30 

FIG. 3 is a cross-sectional side view of an 

alternate 

FIG. 
alternate 

syringe. 

FIG. 

alternate 

advanced. 

embodiment of the valve assembly. 
. . . 

4 is· a cross-sectional side view of an 
embodiment of the catheter introduction 

5 is a partial cross-sectional side view of an 

embodiment of the needle with the plunger 

FIG. 

alternate 

6 is a partial cross-sectional side view of the 

embodiment of the needle of FIG. 5 with t~e 

p~unger retracted. 
FIG. 7 is a partial cross-sectional side view of 

another alternate embodiment of the needle with the 

plunger advanced. 
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FIG. 8 is a partial cross-sectional side view of the 

alternate embodiment of the needle of FIG. 7 with the 

plunger retracted. 

FIG.·9 is a cross-sectional side view of still 

5 another alternate embodiment of the catheter introduction 

syringe. 

FIG. 10 is a partial cross-sectional side view of 

yet another alternate embodiment of the catheter 

introduction syringe. 

10 FIG. 11 is a schematic view of a J-tipped catheter 

guide wi:t::e, wire introducer and catheter introduction 

syringe. 

Similar reference characters refer to similar parts 

throughout the several views of the drawings. 

15 Best Mode for Carrying Out the Invention 

As shown in FIGS. 1 and 2, the present invention 

relates a catheter introduction syringe generally 

indicated as 10 for the introduction of a catheter or 

catheter wire into a patient's body comprising a hollow 

20 substantially cylindrical syringe barrel generally 

indicated as 12 having a substantially cylindrical 

plunger generally indicated as 14 slidably disposed 
. . . . . 

therein. As described more fully ~erein~fter, the 

catheter introduction syringe 10 is capable of 

25 functioning as a standard air tight syringe as well as a 

device to introduce a catheter or catheter guide wire 

with minimum resistance to the catheter guide wire or 

catheter permitting tactile feel during introduction of 

the guide wire or:catheter into the patient's body. In 

30 particular, the catheter introduction syringe comprises a 

hollow syringe barrel including a fluid chamber and a 

plunger movable between an advanced and retracted 

position slidably disposed within the fl~id chamber. A 

guide passage means including an apertur~· disposed the 

35 fluid chamber is formed longitudinally tbrough the hollow 
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syringe barrel and plunger. A valve assembly is disposed 
in operative relationship relative to the guide passage 
means to prevent passage of fluid through the guide 
passage· means during flushing or aspirating of the 

5 catheter introduction syringe or during the introduction 
or withdrawal of a catheter or catheter guide wire 
through the guide _passage means and to permit fluid to 
flow from the patient's body into the fluid chamber 
through the aperture. The guide passage means is 

10 configured to maintain the catheter or catheter guide 
wi~e in a supstantially straight configuration while. the 
catheter or catheter guide wire is disposed within the 
guide passage means. 

The hollow substantially cylindrical syringe barrel 
15 12 comprises a hollow substantially cylindrical body 16 

having a hollow barrel tip 18 to support a needle 
generally indicated as 19 and a finger grasping element 
20 formed on opposite ends thereof. ·The needle 19 
comprises a first or exterior portion 21 including a 

20 piercing point 23 extending outwardly from the hollow 
barrel tip 18 and and a second. or interior portion 25 
extending inwardly from the inner end of the first 
portion 2l_into the _interior of the hollow s~bsta~tially 
cylindrical syringe barrel 12. An aperture 27 is formed 

' . 

25· through the second portion 25 adjacent the inner end 29 
. of the hollow barrel tip 18: while, a· conical alignment 
recess 31 is formed on the inner end 33 of the second 
interior portion 25. 

The substantially cylindrical plunger 14 comprises 
30 first and second plunger elements generally indicated as 

22 and 24 respectively and a valve recess generally 
indicated as 26 cooperatively formed therebetween to 
operatively house a valve assembly generally indicated as 
28 therein. 

35 The first plunger element 22 comp1.;fses a first ... 
substantially cylindrical body 30 having a first 
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centrally disposed channel 32 formed therethrough. One 

end of the first substantially cylindrical body 30 

includes a reduced portion 34 to receive a plunger seal 

36 having· a centrally disposed seal aperture 38 formed 

5 therein, while the opposite end thereof includes a 

countersunk recess 40 to receive a portion of the second 

plunger element 24. A first valve seat 42 having a 

conical alignment recess 44 is formed between the 

countersunk recess 40 and the first central"ly disposed 

10 channel 32. 

The second plunger element 24.comprises a second 

substantially cylindrical body 46 having a second 

centrally disposed channel 48 formed therethrough. The 

inner end of the second substantially c;:ylindrical body 46 

15 includes a reduced portion 50 to be received within the 

countersunk recess 40 of the first substantially 

cylindrical body 30, while the opposite end includes a 

thumb element or rest 52 having a conical alignment guide 

recess 56 formed therein. A second valve seat 54 is 

20 formed on the inner end of the reduced portion 50 of the 

second substantially cylindrical body 46. 

The first and second valve seats 42 and 54 

cooperatively form the valve recess 26 to receive the 

valve assembly 28 -therein. The valve assembly 28 

25 comprises first and second one-way valve elements 

generally indicated as 58 and 59 respectively to 

cooperatively form a valve chamber 60 therebetween. 

Valve elements 58 and 59 comprise a flexible resilient 

hollow substantially hemispheric member 62 having an 

30 annular flange 64 formed about the periphery thereof. A 

normally closed centrally disposed slit or aperture 66 is 

formed in the center of each flexible resilient hollow 

substantially hemispheric member 62. To limit movement 

or de£iection 0£ the £irst and second vaive elements 58 

35 and 59 and maintain the sealing i~tegrity· thereof, a 

rigid valve support element generally indicated a~ 68 is 
---··-- ·-- ------·-· ..... 
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disposed within the valve chamber 60. The rigid valve 

support element 68 comprises a substantially cylindrical 

body 70 having an annular flange 72 formed about the 

mid-portion thereof. The annular flange 72 is disposed 

5 between the annular flanges 64. A centrally disposed 

channel 74 including a conical alignment recess 76 is 

formed through the substantially cylindrical body 70. 

The conical alignment guide recess 56, tapered alignment 

guide 106, conical alignment recess 76, conical alignment 

10 recess 44 and conical alignment recess 31 cooperatively 

form a catheter alignment ~eans. 

As shown in FIG. 1 when the substantially 

cylindrical plunger 14 is fully advanced within the 

hollow substantially cylindrical syringe barrel 12, the 

15 major portion of the second or interior portion 25 of the 

needle·19 is disposed within the first centrally disposed 

channel 32 with the inner end 33 disposed adjacent the 

valve assembly 28. 

In use the catheter introduction syringe 10 is 

20 aspirated by the retraction of the substantially 

cylindrical plunger 14 as shown in FIG. 2 permitting. 

fluid to pass into the interior of the substantially 

cylindrical syringe barrel 12 through the aperture 27. . . 
. During aspiration.air is pre~ented from entering.the 

25 valve chamber 60 ·b.y the second. valve element 59. Once 

aspirated, the catheter introduction syringe 10 may then 

be flushed. While flushing, the first valve element 58 

prevents liquid from passing through the first centrally 

disposed channel 32 into the valve chamber 60. Thus the 

30 catheter introduction syringe 10 functions as an ordinary 

syringe. 

As shown in FIG. 2 wh~n the suhstantially 

cylindrical plunger 14 is retracted, the inner end of the 

needle 19 remains disposed within the fir~t centrally 

35 disposed channel 32. A plunger stop 77 is formed on the -interior of the substantially cylindrical body 16 to 
-···--··---
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engage the plunger seal 36 to limit retraction of the 

substantially cylindrical plunger 14 when the 

substantially cylindrical plunger 14 is retracted. In 

this configuration a catheter or catheter guide wire may 

5 be passed through the catheter introduction syringe 10 

and into the blood vessel or body cavity using the 

catheter aligned means. The cathete= or guide wire 

passes through the centrally disposed slots or apertures 

66 formed in the first and second valve elements 58 and 

10 59 which form a seal therewith to prevent either liquid 

or air from passing ·through th~ valve chamber 60 during 

the introduction of the catheter of guide wire. 

As schematically shown in FIG. 11, this structure is 

particularly suitable for use with a J-tipped catheter 

15 guide wire A. Specifically a straightened J-tipped 

catheter guide wire A may be inserted into the catheter 

introduction syringe 10 through a wire introducer B and 

held in the straightened position while passing 

therethrough. Without the guide passage means, the 

20 J-tipped catheter guide wire A would return to the 

original J-shape within the catheter introduction syringe 

10. This would prevent the J-tipped catheter guide wire 

A from exiting the catheter introduction syringe 10 

'precluding insertion into the patient. 
25 An.alternate embodiment of the valve assembly 28' is 

shown in FIG. 3. The first plunger element 22' comprises 

a first substantially cylindrical body·30' having a first 

centrally disposed channel 32' formed therethrough. One 

end thereof includes a countersunk recess 40' having a 

30 conical 

alignment recess 44' formed between the countersunk 

recess 40' and the first c~trally disposed channel 32'. 

The second plunger element 24' comprises a second 

substantially cylindrical body 46' having a second 
35 centrally disposed channel 48' formed therethrough. The -inner end of the second substantially cy-lindrical body 

46' includes a countersunk recess 78'. 
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The countersunk recesses 40' and 78' cooperatively 

form the valve recess 26' to receive the valve assembly 

28' therein. The valve assembly 28' comprises first and 

second one-way valve elements generally indicated as 58' 

and 59' respectively disposed within a first and second 

5 valve seat generally indicated as 80' and 82' 

respectively cooperating forming a valve chamber 60' 

therebetween. . 
First and second valve elements 58' and 59' comprise 

a flexible resilient hollow substantially hemispheric 

10 member 62' having_ an annular.· flange. 64' formed about the 

periphery thereof. A normally closed centrally disposed 

slit or aperture 66' is formed in the center of each 

flexible resilient hollow substantially hemispheric 

member 62'. -To limit movement or deflection of the first 

15 and second valve elements 58' and 59' .and maintain the 

sealing integrity thereof, the first and.second valve 

seats 80' and 82' are formed-within a rigid valve support 

element generally indicated as 68' disposed within the 

valve recess 26'. The rigid valve support element 68' 

20 includes a centrally.disposed channel 74' extending 

between the first and second valve seat 80' and 82'. A 

conical alignment recess 76' is formed within the _rigid 

valye support.element 68'. ·A conical alignment guide 
recess shown as 56 in FIG. 1, a conical alignment recess 

25 .76' and conical alignment recess 44' cooperatively form a 

catheter alignment means. 

The alternate embodiment of the valve assembly 28' 

shown in FIG. 3 functions similarly to that shown in 

FIGS. 1 and 2 as described above. 

30 FIG. 4 shows another alternate embodiment of FIGS. 1 

and 2 of the catheter intrpduction syringe 10". The 

hollow substantially cylindrical syringe barrel 12" 

comprises a hollow substantially cylindrical body 16" 

having a hollow barrel tip 18 '' to receive. the needle 19 -35 as described with reference to FIGS. 1 and 2 and a finger 
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grasping element 20" formed on opposite ends thereof. A 

barrel vent 84" is formed through the sidewall of the 

hollow substantially cylindrical body 16 preferably near 

the finger grasping element 20". The finger grasping 

5 element 20" further includes a syringe barrel sealing 

means comprising inner and outer sealing elements 

indicated as 85 11 and_ 87" respectively to form air tight 

seals between the substantially cylindrical plunger 14" 

and finger grasping element 20" and between "the finger 

10 grasping element 20" and the hollow substantially 

cylindrical syringe barrel· 12" respectively. 

The substantially cylindrical plunger 14" comprises 

first and second plunger elements generally indicated as 

22" and 24" respectively and a valve recess means to 

15 operatively house a valve assembly means. 

The first plunger element 22" comprises a first 

substantially cylindrical body 30" having a first 

centrally disposed channel 32" formed therethrough. One 

end of the first substantially cylindrical body 30" 

20 includes a reduced portion 34" to receive a plunger seal 

36" having a centrally disposed seal aperture 38" formed 

therein, while the opposite end thereof includes a 

countersunk recess 40" to receive a· portion of the second 

plunger element 24". A first valve seat 86 includi~g a 
25 conical alignment recess 44" is formed in the first 

plunger element 22". 

The second plunger element 24" comprises a second 

substantially cylindrical body 46" having a second 

centrally disposed channel 48" formed therethrough. The 

30 inner end of the second substantially cylindrical body 

46" includes a reduced portion 50" to be received within 

the countersunk recess portion 40" of the first 

substantially cylindrical body 30", while the opposite 
end includes a thumb element or rest 52" _having a conical 

35 alignment guide recess 56" formed there:i.{\-. A second valve 

seat 88" is formed on the inner end of the reduced 
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portion 50" of the second substantially cylindrical body 

46". A plunger vent 90" is formed through the side wall 

of the second plunger element 24". A plunger vent seal 

92" is slidably mounted on the second substantially 

5 cylindrical body 46" to selectively seal. the plunger vent 

90" as described more fully.hereafter. 

The first and second valve seats 86" and 88" 

cooperatively form the valve recess means to receive a 

portion of the valve assembly means therein: The valve 

10 assembly means comprises a first and second valve element 

generally indicated as Q4" and· 96" .·respec-t;:ively to 

cooperatively form a valve chamber 60" therebetween. The 

first valve element 94" comprises a flex:i.ble resilient 

hollow substantially hemispheric member 62" having an 

15 annular flange 64" formed about the periphery thereof. A 

normally closed centrally disposed slit or aperture 66" 

is formed in the center of the flex~ble resilient hollow 

substantially hemispheric member 62". A substantially 

cyl.indrical skirt 98" is formed on the annular flange 64" 

20 to limit movement or deflection of the first valve 

element 94" and maintain the sealing integrity thereof by 

engaging the sidewall 100" of the first valve seat 86". 

The second valve element 96" comprises a flexible 

resilient hollow tube 

25 gsnerally indicated as 102" extending between.the second 

valve seat 88" and a coupling element 104" extending from 

the inner end of the thumb element or rest 52". The 

cross-sect:i.onal diameter of the mid-portion of the 

flexible resilient hollow tube 102" is reduced to form 

30 the normally closed centrally disposed slit or aperture 

96". The conical alignment recess 56", tapered alignment 

guide 106" and conical aligJ'Ullent recess 44" cooperatively 

form a catheter alignment means. 

In use, the sub.stantially cylindrica~ pl.unger 14" is 

35 inserted into the substantially cy~indrical syringe 
...... 

barrel 12" with the plunger vent seal 92 ... preferably 
-----.. ·-------
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against the finger grasping element 20" with the plunger 

vent 90" open. The substantially cylindrical plunger 14" 

is then fully retracted as barrel vent 84 11 is occluded. 

The positive pressure created inside the hollow 

5 substantially cylindrical syringe barrel 12" is 

transmitted into the interior of the second plunger 

element 24" through ~he plunger vent 90". The plunger 

vent 90" is then sealed by the plunger vent seal 92" and 

the positive pressure within the interior of the second 

10 plunger element 24" maintained when the second plunger 

element .24" is fully retracted. When the barrel vent 84" 

is opened to atmospheric pressure, the plunger vent seal 

92" remains over the plunger vent 90" as the catheter 

introduction syringe 10" is aspirated or flushed. The 

15 positive pressure within the second plunger element 24" 

maintains the sealing integrity of the second valve 

element 96". 

When the catheter introduction syringe 10" is 

aspirated fluid passes into the hollow substantially 

20 cylindrical barrel 12 11 through the hollow barrel tip 18". 

During this aspiration air is prevented from entering the 

valve chamber 60" by the second valve element 96". Once 

aspir~ted, the catheter introduction syringe 10" may then 
. . . 

be flushed. While flushing, the first valve element 94." 

25 prevents liquid from passing through the first centrally 

disposed channel 32" into the valve chamber 60". Thus 

the catheter introduction syringe 10" functions as an 

ordinary syringe. 

Then a catheter guide wire or catheter can be passed 

30 through the catheter introduction syringe 10" and into a 

blood vessel or body cavity as previously described. 

The catheter alignment:" means may further include a 

conical alignment recess 106" formed in the second 
centrally disposed channel. 48" and a conieal.l.y shaped 

35 inner end 108" of the hollow substantial!.y cyl.indrical ... 
syringe barrel tip 18". 
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FIGS. 5 and 6 show an alternate embodiment of a two 

piece needle generally indicated as 110 including a first 

or exterior and second or interior portion indicated as 

112 and.114 respectively. The first portion 112 

5 including a piercing point 116 is affixed to the hollow 

barrel tip 18. The first portion 112 extends outwardly 

from the hollow barrel tip 18. The second portion 114 is 

affixed to the substantially cylindrical plunger 14 and 

slidably disposed within the first portion 112. An 

10 aperture 118 is formed through the second portion 114 

immediately adjacent the inner end of the plunger seal 

36; while, a conical alignment·recess 120 is formed on 

the inner end 121 of the second portion 114. 

As shown in FIG. 5 when the substantially 

15 cylindrical plunger 14 is fully advanced within the 

hollow substantially cylindrical syringe barrel 12, the 

major portion of the second or interior portion 114 is 

disposed within the first or exterior portion 112 with 

the outer end 122 of the second or interior portion 114 

20 disposed within the first or exterior portion 112. 

As shown in FIG. 6 when the substantially 

cylindrical plunger 14 is retracted, the outer end 122 of 

the second or interior portion 114 remains dispo~~d 

within the firs·t. or exterior portion 112. ·A· plunger stop 

25 77 is farmed on the interior of the .. hollow .substantially 

cylindrical body 16 to engage the plunger seal 36 to 

limit retraction of the substantially cylindrical plunger 

14 when the substantially cylindrical plunger 14 is 

retracted. 

30 Thus as shown in FIGS. 5 and 6, the outer end 122 of 

the second portion 114 is disposed within the first 

portion 112 in either the ~dvanced or retr~cted position 

of the hollow substantially cylindrical syringe barrel 12 

relative to the substantially cylindrical plunger 14. 

35 Otherwise the operation of the emb~iment shown in 

FIGS. 5 and 6 is similar to the embodiment shown in FIG~ 
-------------------

iliiiii~iUr 
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1 and 2. These two embodiments are particularly suited 

for subclavian or internal jugular vein use. 

FIGS. 7 and 8 show another alternate embodiment of a 

two piece needle generally indicated as 124 including a 

5 first or exterior and second or interior portion 

indicated as 126 and 128 respectively. The first portion 

126 including a blunt point 130 is affixed to the hollow 

barrel tip 18. The blunt point 130 may include a 

conically tapered end 131. The first portion 126 extends 

10 outwardly from the hollow barrel tip 18. The second 

portion 128 is affixed to the substantially cylin~rical 

··plunger 14 and slidably disposed within the first portion 

126. An aperture 132 is formed through the second 

portion 128 immediately adjacent the inner end of the 

15 plunger seal 36; while, a conical alignment recess 134 is 

formed on the inner end 135 of the second portion 128. A 

piercing point 136 is formed on the outer end of the 

second portion 128. 

As shown in FIG. 7 when the substantially 

20 cylindrical plunger 14 is fully advanced within the 

hollow substantially cylindrical syringe barrel 12, the 

major portion of the second or interior portion 128 is 

dispose9 within the first or exterior portion 126 with 

the piercing point 136 extending outwardly from the blunt 

25 point 130. 

As shown in FIG. 8 when the substantially 

cylindrical plunger 14 is retracted, the piercing point 

136 is disposed within the first or exterior portion 126. 

A plunger stop 77 is f orrned on the interior of the 

30 substantially cylindrical body 16 to engage the plunger 

seal 36 to limit retraction of the substantially 

cylindrical plunger 14. 

Since the piercing point 136 extends outwardly of 

the blunt point 130 when in the advanced position, the 

35 piercing point 136 introduces the needle_l24 into the 

patient's body. 
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The piercing point 136 is then retracted into the 

first portion 126 to permit rotation of the catheter 

introduction syringe 10 to prevent laceration of the 

patient'°s blood vessel as the two piece needle 124 is 

5 axially aligned with the blood vessel to facilitate 

introduction of the catheter or catheter quide wire into 

the blood vessel. .The catheter or catheter guide wire 

may then be introduced as previously described. 

Thus this embodiment is particularly suited for 

10 femoral use. 

FIG. 9 shows still another alternate embodiment of a 

two piece needle generally indicated as 200··1ncluding a 

first or exterior and second or interior portion 

indicated as 202 and 204 respectively. The first portion 

_ 15 or section 202 including a pier.cing point 206 extends 

outwardly from the hollow barrel tip generally indicated 

as 208. The second portion or· section 204 extends 

inwardly from hollow barrel tip 208 into the hollow 

substantially cylindrical syringe barrel 12. An aperture 

20 210 is formed through· the second portion 204 adjacent the 

distal· end of the hollow· substantially cylindrical 

syringe barrel 12. The hollow barrel tip 208 comprises a 

first barrel tip section or needle hub 214 and a ~econd 

barrel tip_ section 216. operatively receiving and 
. .. .· ·. . . . . . . 

25 supporting the first and ~econd portion 202 and 204 

respectively. An intermediate channel ·218 including a 

· conical alignment recess 220 is cooperatively formed 

between the first and second barrel tip sections 214 and 

216 in coaxial alignment with the first or exterior 

30 portion 202 and second or interior portion 204. 

As shown in FIG. 9, when the· substantially 

cylindrical plunger 14 is !ully advanced within the 

hollow subs~antiall~ cylind~ical syringe barrel 12, the 

major portion of ·the second or interior portion 204 is 

35 disposed within the cen~rally disposed c~annel 32 with 

the inner end 222 thereof disposed adjacsent the valve 

assembly 28. 
This Sheet Has Been Replaced 
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Otherwise the operation of the embodiment shown in 

FIG. 9 is similar to the embodiment shown in FIGS. 1 and 

2. 

FIG. 10 shows yet another alternate embodiment of a 

5 two piece needle generally indicated as 300 including a 

first or exterior and second or interior portion 

indicated as 302 an~ 304 respectively. Although the 

structure appears most similar to that disclosed in FIG. 

9, the structural and functional variations· of FIG. 10 

10 are equally applicable to all the various embodiments. 

The first.-portiOz:l or section 302 including a piercing 

point-306 is affixed to the hollow barrel tip generally 

indicated as 308. The first portion or section 302 

extends outwardly from the hollow barrel tip 308, while 

15 second portion or section 304 extends inwardly from 

hollow barrel tip 308 into the hollow substantially 

cylindrical syringe barrel 12. An· aperture 310 is formed 

through the second portion 304 adjacent the distal end of 

the hollow substantially cylindrical syringe barrel 12. 

20 The hollow barrel tip 300 comprises a first barrel tip 

section or needle 312 and a second barrel tip section 314 

operatively receiving and supporting the first and second 

portions or sections 302 and 304 respectively. An 

intermediate chaDnel 316 including a conical alignment 
25 recess 3l8 is cooperatively formed between first and 

second barrel or sections 312 and 314 in coaxial 

alignment with the first or exterior portion 302 and 

second or interior portion 304. 

As shown, a chamber 320 is cooperatively formed 

30 between the plunger seal 36 and the inner end 29 of the 

hollow barrel tip 18 when the substantially cylindrical 

plunger 14 is fully extended. In this configuration, the 

aperture 310 is disposed within the chamber 320. 
In use, the piercing point 306 enters the blood 

35 vessel. When entering an artery, ~he,.et.rterial blood 

pressure causes the substantially cylindrical plunger 14 
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to retract as the blood enters the chamber 320 through 

the aperture 310. When cannulating a vein, the catheter 

introduction syringe 10 is aspirated by the retraction of 

the substantially cylindrical plunger 14 to create a 

5 vacuum or negative pressure within the chamber 320 

permitting fluid to pass into the interior of the 

substantially cylindrical syringe barrel 12 through the 

aperture 310. 

Otherwise the operation of the embodiment shown in 

10 FIG. 10 is similar to the other embodiments. 

It is also to be understood that the following 

claims are intended to cover all of the generic ·and 

specific features of the invention herein described, and 

all statements of the scope of the invention which, as a 

15 matter of language, might be said to fall therebetween. 

Now that the invention has been described, 
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1. A catheter introduction syringe for the 

introduction of a catheter or catheter guide wire into a 

patient's body, said catheter introduction syringe 

s comprises a hollow syringe barrel including a fluid 

chamber, a plunger movable between an advanced and 

retracted position.slidably disposed within said fluid 

chamber, a guide passage means formed longitudinally 

through said hollow syringe barrel and said plunger, said 

10 guide passage means including an aperture disposed within 

said fluid ch~er and a valve assembly disposed in 

operative relationship relative to said guide passage 

means to prevent passage of fluid through said guide 

passage means during flushing or aspirating of said 

15 catheter introduction syringe or during the introduction 

or withdrawal of a catheter or catheter guide wire 

through said guide passage means and to permit fluid to 

flow from the patient's body into said fluid chamber 

through said aperture, said guide passage means being 

20 configured to maintain the catheter or catheter guide 

wire in a substantially straight configuration while the 

catheter or catheter guide wire is disposed within said 

guide passage_ means. 

2.· The catheter introduction syringe of Claim 1 

25 wherein said aperture is formed adjacent the distal end 

of said fluid chamber. 

3. The catheter introduction syringe of Claim 1 

wherein said guide passage means comprises a first 

section extending owtwardly from said hollow syringe 

30 barrel and a second section extending inwardly into the 

interior of said fluid chamber . 

35 

. 4. The catheter introduction syringe of Claim 3 

wherein said second section extends inwardly from the 

inner end of said first section. 

5. The catheter introduction syr~nge of Claim 4 

wherein said first section and said secbnd section 

comprise a single hollow member. 

11111111111111 Hiil 11111111111 
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6. 

wherein an intermediate channel is formed between said 

first section and said second section. 

7. The catheter introduction syringe of Claim 6 

5 further including a conical alignment recess formed on 

the proximal end of said first section. 

8. The catheter introduction syringe of Claim 3 

wherein·said further includes a conical alignment recess 

formed on the proximal end of said second section. 

10 9. The catheter introduction syringe of Claim 3 

wherein _the proximal end of said second ~ection is 

disposed within said plunger when said plunger is fully 

retracted relative to said hollow syringe barrel. 

10. The catheter introduction syringe of Claim 9 

15 further includes a plunger seal mounted on said plunger 

and a plunger stop is formed on the interior of said 

hollow syringe barrel to engage said plunger seal to 

limit retraction of said plunger when said plunger is 

fully retracted relative to said hollow syringe barrel. 

20 11. The catheter introduction syringe of Claim 1 

wherein said plunger includes a centrally disposed· 

channel formed therethrough and said valve assembly is 

~peratively dis~osed th~rein~ 

12. The c~theter intr~duction_. s~inge of Claim 1 

25 wherein a chamber is cooperatively fanned between the 

distal end of said plunger and the distal end of said 

hollow syringe barrel when said plunger is fully 

advanced, said aperture being disposed within said 

chamber. 

30 13. A catheter i~troduction syringe for the 
. . . 

introduction of a cathete_r ~r catheter guide wire into a 
patient's body, said catheter introduction syringe 

comprises a hollow syrinqe barrel including a fluid 

chamber, a plunger mo~~le ~etween an a~vanced and 

35 retracte~.p~sition slidably disposed w~thin said fluid 
chamber, a guide passage means formed longitudinally 

I lllllll llllll lllll lllll II llll 
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through said hollow syringe barrel and said plunger, said 

guide passage means including a first and second section, 

said first section including a piercing point extending 

outwardly from the distal end of said hollow syringe 

5 barrel and said second section is affixed to said plunger 

·slidably disposed within said first section and a valve 

assembly disposed in operative relationship relative to 

said guide passage means to prevent passage of fluid 

through said guide passage means during flushing or 

10 aspirating of said catheter introduction syringe or 

~uring.the introduction or withdrawal of a· catheter or· 

catheter guide wire through said guide passage means and 

to permit fluid to flow from the patient's body into said 

fluid chamber through said aperture, said guide passage 

15 means being configured to maintain the catheter or 

catheter· guide wire in a substantially straight 

configuration while the catheter or catheter guide wire 

is disposed within said guide passage means. 

14. The catheter introduction syringe of Claim 13 

20 wherein said aperture is formed through said second 

section adjacent the distal end of said plunger. 

15. The catheter introduction syringe of Claim 14 

. wherein said second sec~ion includes a conical alignment 

recess formed on the proximal end thereof. 
25 16. The catheter introduction syringe of Claim 13 

wherein the major portion of said second section is 

disposed within said first section when said plunger is 
fully advanced inwardly relative to said hollow syringe 
barrel. 

30 17. The catheter introduction syringe of Claim 16 

further includes a plunger stop is fanned on the interior 

of said hollow syringe barrel to engage s·aid plunger seal 

to limit retraction of said plunger when said plunger is 

fully retracted relative to said hollow syringe barrel. 

35 18. The catheter introduction syringe of Claim 13 ... 
wherein the distal end of said second portion is disposed 

\ \11\lll \\\I\\ 1111\ \\1\1 \\ \11\ 
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within said first section when said plunger is in either 

the fully advanced or fully retracted position relative 

to said hollow syringe barrel. 

19. The catheter introduction syringe of Claim 13 

5 wherein said plunger includes a centrally disposed 

channel formed therethrough and said valve assembly is 

operatively dispose~ therein. 

20. The catheter introduction syringe of Claim 13 

wherein a chamber is cooperatively formed between the 

10 distal end of said plunger and the distal end of said 

hollow syringe barrel when said plunger is ·fully 

advanced, said aperture being disposed within said 

chamber. 

21. A catheter introduction syringe for the 

15 introduction of a catheter or catheter guide wire into a 

patient's-. body, said catheter introduction-syringe 

comprises a hollow syringe barrel ·including a fluid 

chamber, a plunger movable between an advanced and 

retracted position slidably disposed within said fluid 
. . 

20 chamber, ~ guide passage means formed longitudinally 

through said hollow syringe barrel and said plunger, said 

guide passage means 1ncluding a first and second section, 

said first section including a blunt point extending 

outwardly from-th~ di~~al ~nd_of said.hollow ~yrin~e 
25 barrel and said second section including a piercing point 

affixed to said plunger slidably disposed within said 

first section and a valve assembly disposed. in operative 

relationship relative to said guide passag~ means to 

prevent passage of fluid through said guide passage means 

30 during £lushing or aspirating of said catheter 

introduction syringe or during the introduction or 

withdrawal of a catheter or catheter guide wire through 
said guide passage means and to permit fluid to flow from 

the patient's body into said fluid chamb~r through said 
35 aperture, said guide passage mean~ being_·configured to 

maintain the catheter or catheter guide "''wire in a 

1111111\ '1111\ lllll \1111 ll Ill\ 
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substantially straight configuration while the catheter 
or catheter guide wire is disposed within said guide 
passage means. 

22. ·The catheter introduction syringe of Claim 21 

5 wherein said aperture is formed through said second 
section adjacent the distal end of said plunger. 

23. The cathet_er introduction syringe of Claim 21 
said second section includes a conical alignment recess 
formed on the distal end thereof. 

10 24. The catheter introduction syringe of Claim 21 
wherein the major _portion of second section is disposed . . . 
within said first section and said piercing point extends 
outwardly from said blunt point when said plunger is 
fully advanced relative to said hollow syringe barrel. 

15 25. The catheter introduction syringe plunger of 
Claim 24 wherein said blunt point is disposed within the 
first section when said plunger is fully retracted 
relative to said hollow syringe barrel. 

26. The catheter introduction syringe of Claim 25 
20 further includes a plunger seal mounted on said plunger 

and a plunger stop is formed on the interior of said 
hollow syringe barrel to engage said plunger seal to 
limit retraction of said plunger when said plunger is 
retracted relative to said hollow ·syringe barrel. 

25 27. The catheter introduction syringe of Claim 21 
wherein said plunger includes a centrally disposed 
channel formed therethrough and said valve assembly is 
operatively disposed therein. 

28. The catheter introduction syringe of Claim 21 
30 wherein a chamber is cooperatively formed between the 

distal end of said plunger and the distal end of said 
hollow syringe barrel when said plunger is fully 
advanced, said aperture being disposed within said 
cha~ber. 

1111111111111111111 11111111111 
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A CATHETER INTRODUCTION SYRINGE 

ABSTRACT 

A catheter introduction syringe (10) for the 

introduction of a catheter or catheter guide wire (A) 

into a patient's body, the catheter introduction 

syringe (10) comprises a hollow syringe barrel (12) 

including a fluid chamber, a plunger (14) movable 

between an advanced and retracted position slidably 

disposed within the fluid chamber, a guide passage 

formed longitudinally through the hollow syringe 

barrel (12) and the plunger ·(14), the guide passage 

including an aperture (27) 4isposed within the fluid 

chamber and a valve assembly disposed in operative 

relationship relative to the guide passage to prevent 

passage of fluid through the guide passage during 

flushing or aspirating of the catheter introduction 

syringe (10) or during the introduction or withdrawal 

of a catheter or catheter guide wire (A) through the 

guide passage and to permit fluid to flow from the 

patient's body into the fluid chamber through the 

aperture (27), the guide _passage being configured to 
. . 

maintain the catheter or catheter guide wire (A) in a 

substantially straight .configuration while the 

catheter or catheter guide-wire (A) is disposed within 

the guide passage. 

------------- .,, 
FrGURE l 
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1. A ca1heter intrOduction syringe {10) for1he intrcctuc­
tion d a cattietar or catheter guide wire Into -a 
patientts body, said catheter introduction syringo 
(10) having a hollow syringe barrel (12) induding a 
fluid d'tamber. a plunger (14) movable between an 
advanced arid retracted posmon slldably disposed 
within said fluid chamber, a '1Jide passage formed 
longitudinally through said hollowsyringebarref {12) 
and said plunger {14), said guide passage being 
configured to maintain the ca1heter or catheter guide 
wire in a substantiaJfy strajght configuration while the 
catheter or catheter guide wire is disposed within 
said guide passage. and a dosure mea~s disposed· 
in operative relationship relative to said guide ·pas· 
sage to prevent tho passage of fluid through the 
guide passage during flushing or aspirating of the 
catheter introduction syringe •. said guide passage 
comprising a centrally disposed c:hannel (32, 4'3) 
formed through the plunger (14), and a needle mem­
ber, 
eharacterized in that said needle member has a first 
and second needle portion (21, 25). said first needle 
portion (21) being affixed to the barrel and extending 
outwardly frorn the tip of the barrel and said second 
needfe portion (25) extending into the interior of the 
hollow syringe barrel (12) whereby at feast a portion 
of the second needle portion {25) is at least partially 
disposed witryih~tfie centraHy disposed channel (32, -
48) of the plunger (14) ai all ~imes during use. ar.d 
said second naedl e portion (25) ind ujing an aper· 

111111111111111111111111111111 
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tu re (27) formed 1herein to be in fluid ccmmunicatioa 

with said fruid chamber when said plunger is movea 
from said advanced to said retracted position and 

in that said closure means comprises a valve 
assembly (28) operatively disposed in said centratry 
disposed channel (32. 48) of the plunger (i 4) pre­
venting passage of a fluid through the guide pas· 
sage during the introduction or witl"drawal of the 
catheter or catheter guide wire. 

2. The catheter introduction syringe of claim i . wherein 

said aperture (27) is formed adjacent the distal end 
of said fluid charrt>er. 

3.. The catheter introduction syringe of cJaim 1, wherein 
said first and second needle portions (21, 25) are 
characterised by a single needle. 

4. The catheter introduction syringe of claim 1, wherein 

said second needle portion {25) is affixed to the 

plunger {14) and is slidably disposed within said trrst 
needle portion, said second needte portion {25) con­

taining said aperture (27). 

5. The catheter introduction syringe of claim 1, wherein 

said guide passage is characterized by a conical 

alignment recess fer aligning catheters or guide. 
wires. 

\ \11\11\ \\\I\\"'" \\1\1 \\\'I\ 
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6. . The catheter introduction syringe otctaim 5, wherein 
said conical alignmerit recess (56) is formed on the 
proximaJ end of said guide passage. 

7. The catheter introduction syringe of daim 1 further 
rJiaraaerized by a dtamber (320) cooperativefy 
formed between the distal end of said plunger and 
the di&taJ end of said hollow syringe barrel when said 
plunger is fuJly advanced, said aperture (310) 
formed on said second needre portion {304) being 
disposed Within said chan'tler (320). 

11111111 llllll llltl 111\1111111 
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A catheter introduction syringe comprising a barrel 

and plunger combination including a guide passage means 

formed therethrough having a valve assembly disposed 

therein to prevent the flow of fluid therethrough and 

permit the introduction of a catheter or catheter guide 

wire. 

Backg?:"ound Art 

The art of introducing_ a catheter into a patient's 

body ·is. difficult.and often dangerous. 

Commonly-·the central venous catheter placement is 

performed in the following manner: 

(l) The patient· is placed in a Trendelenburg 

position to distend the· thoracic veins if the 

internal jugular or subclavian veins are to be 

~annulated. The patient is placed in a flat 

supine position for cannulation of the femoral 

veins. 

(2) Using body landmarks, i~~entified visually or 

by palpation, the vein is i~entified. by 
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aspiration of blood. This is accomplished by 
gently aspirating a syringe as the needle is 
advanced. Once blood appears in the syringe 
presence of the needle within the lumen·of the 
vein is confirmed. 

( 3) In cannulation, ~cathete.r-over-needle cath~ter 
is advance~ off the needle and down (or up) the 
vein, or; the syringe is removed from the 
needle and a catheter is threaded through the 
needle and into the vein, or; .the syringe is 
removed from the needle and a guidewire is 
threaded through the needle and into the veifl...:..... 

The needle·i~ then removed leaving the 
catheter or guidewire in place. If the 
guidewire is used a catheter is threaded over 
the guidewire and down the lumen of the vein 
and the guidewire is removed. 

In deep vein cannulation, the deep veins of the 
chest are exposed to the·pressures created by 
respiration. During the inspiratory phase.of respiration 
negative pressure is transmitted to.the·veins. In 
expiration positive pressure is transmitted to the veins. 
Therefore, if a subclavian or internal jugular vein is 
exposed to atmospheric pressure blood will pass f~om the 
vein dpring expiration while air will be pulled into the 
vein during inspiration. It is this latter situation 

· which creates a potentially dangerous condition. If 
enough air enters tha vein and. goes to the heart it can 
result in an· air embolus·to the brain.with the 
development of a stroke.. . 

Numerous devices have been.developed and used for 
catheter introduction •. 

For example, U ~ S. 4, 27 4, 408·: discloses a syringe-type 
device for inserting a catheter guide wire into a blood 
vessel including a.syringe in which the plunger has a 
central passage extending: through 1.t. A thin feeder tube 
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including a central passage is slidably disposed in the 

central passage of the plunger. The plunger passage is 

normally blocked by a sphere received in a seat provided 

by a rubber tip ort the inner edge of the plunger body. The 

needle is inserted into the blood vessel and the plunger 

is then partially.withdrawn.to permit blood to be 

observed in the body. of the syringe for verification of 

proper needle positioning. The thin feeder tube is then 

slid through.the central passage past the sphere to eject 

the sphere to open the plunger passage. The thin feeder 

tube is further advanced to b~ing the inner end into 

contact with the end wall of the syringe. In this 

position, the central passage' of the thin feeder tube is 

aligned and in communication with the needle lumen. A 

catheter guide wire may then be fed into the blood vessel 

by sliding it· through the central passage of the·thin 

feeder tube and the needle lumen. The device is then 

removed from the guide wire, and a beveled catheter is 

inserted over the guide wire in the usual manner. 

U.S. 1,317,314 shows a hypodermic syringe including 

a barrel. having an orifice formed therein and a nipple 

externally threaded and adapted to receive a cap-type 

needle. A hollow cap is secured to the screw threads to 

enclose the nipple. In addition, the cap has an end 

perforation to pass a needle and. adapted to hold the 

mounting collar of the needle against the end of the 

nipple. · -

German 24 15 196 discloses a device to ease the 

intermission of a flexible insert such as a. sensor, a 

catheter or drain tube into a hollow.. passage such as a 

vessel or duct in a human or animai body similar:: to a 

hypodermic syringe including a piston: configured to allow 
.. 

passage cif the flexible insert. A viscous medium is 

contained in the syringe body such that movement of the 

piston.causes explusion of the: medium and the.insert 

'through: a nozzle into the cavity· system. 
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U.S. 4,233,982; U.S. 4,245,635 and U.S. 4,261,357 
also show catheter assemblies for intravenous use 
including a ball or spherical element to selectively 
operate as a valve sealing means-

u.s. 4,483,340 discloses a dilation catheter 
including a balloon ·~lement configured to be retracted by 
axial twisting following deflation. 

U.S. 4,314,555 shows an intravascular catheter 
comprising a. flexible catheter tube having the proximal 
end affixed to the distal end of a tubular hub of a 
catheter. A seal cap is con~ected to the catheter hub 
with a flexible tube disposed between the seal cap and 
catheter hub.· · The inner wall thereof closely abuts 
against the outer wall of a cannula which guides the 

., 

catheter through the blood vessel.. A location bar is 
fixed. to a hub of the cannula and protrudes toward the 
distal end of the catheter. A stopper is mounted on the 
catheter hub to engage the distal end of the location 
bar . 

. U.S. 4,601,706 shows a central venous pressure 
catheter having a long flexible tube containing at least 
three channels· or lumens. At the tip end of the catheter 
a balloon surrounds the tube and is inflatable via one of 
the channels. A distal port.an~ a proximal port in the 
wall.of the tube are located on either side. of the 
balloon~ and are connected to the other two channels 
respectively. The tip end of the catheter may be 
inserted through a jugular vein into a patient's superior 

vena cavai near. the heart. The balloon is inflated. to 
partially obstruct the flow of blood and to increase the 
blood"'"pressure at.. a site of surgery at the head or neck 
of. a patient in· the upright position to avoid air 
embolism· as well. as to· prevent bleeding. 

U.S. 3,2l5,141 discloses an apparatus for· use in 
intravenous introduction of a fluid comprising an 
elongate hollow needle 0£ uniform inner and outer 
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diameter. One end of the needle is formed to provide a 

sharpened edge for making a vein puncture. A tubular 

needle holder is removably mounted upon the opposite end 

of the needle. A sleeve is fitted over the needle 

holder. A pliable sac is secured at one end to the outer 

surface of the sleeve and extends rearwardly therefrom. 

The opposite end of .the sac is sealed. A flexible 

catheter is positioned within the sac with one end in the 

needle and extendable outwardly of thereof by 

manipulation through the sac. The uniform outer diameter 

of the needle permits position~ng flatly against a 

patient's body after withdrawal of t~e needle from the 

vein puncture and ·removal of the needle holder from the 

needle. 

U.S. 4,517,979 shows a detachable balloon catheter 

comprising a sealing valve assembly having an elongated 

passageway extending therethrough. An inflatable balloon 

having a mouth portion is bonded to the periphery of the 

sealing valve assembly. A small diameter cannula has 

a distal end which extends through the passageway in the 

sealing valve assembly. The small diameter cannula 

includes a connector terminal on the proximal end which 

is adapted to be coupled to a source of fluid pressure. 

The sealing valve assembly incl~des a valve mechanism 

which permits the passage of the cannula through the 

passageway but prevents the f~ow of fluid through the 

passageway when the cannula is removed. 

German 3,041,229 teaches forming a catheter. guide 

element into two portions having two.flow passages at 

either end of a valve cavity including.two valve seats 

and two slotted valve elements together with the us~ of 

conical. portions on the. various elements· to assist:in 

guiding the catheter element. 

U.S. 4,160,383 shows a.unitary vent-valve assembly, 

useful in urological applications. 

I 
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U.S. 2,936,756; U.S. 3,097,646; U.S. 3,308,820i U.S. 

3,766,916i U.S. 3,853,127; U.S. 3,859,998; U.S. 

4,029,104; U.S. 4,177 1 814; U.S. 4,200,096; U.S. 

4,346,698; U.S. 4,424,833; U.S. 4,529,399; U.S. 

4,606,347; U.S. 4,610,665 and France 2,004,771 show 

various syringes or medical .instruments employing 

elastomeric plugs or membranes as seals or valves in 

combination with syringes. 

U.S. 3,739,778 and U.S. 3,851,647 disclose catheter 

introduction systems using removable plugs to selectively 

seal fluid or catheter channels. 

U.S. 105,776; U.S. 2,711,734 and U.S. 4,356,823 

disclose suction control in valve elements movable to 

selectively control the flow of fluid through a valve 

body. 

U.S. 4,243,034 and U.S. 4,464,177 show clamping 

structures to seal or control the flow of fluid. 

Additional examples of the prior art are shown in 

-U.';'S. 2,626,~04; U.S. 3,040,743; U.S. 3,335,723; U.S. 

3,535,068; U.S. 3,920,013; U.S. 3,978,863; U.S. 

4,448,195; U.S. 4,479,497; German 2,415,196; German 

2,507,119 and Italy 507,607. 

Disclosure of the Invention 

According to the present invention there is provided 
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a catheter introduction syringe for the introduction of a 

catheter or catheter guide wire into a patient's body, 

said catheter introduction syringe having a hollow 

syringe barrel including a fluid chamber, a plunger 

movable between an advanced and retracted position 

slidably disposed within said.fluid chamber, a guide 

passage formed longitudinally through said hollow syringe 

barrel and said plunger, said guide passage being 

configured to maintain the catheter or catheter guide 

wire in a substantially straight configuration while the 

catheter or catheter guide wire is disposed within said 

guide passage, and a closure means disposed in operative 

relationship relative to said guide passage to prevent 

the passage of fluid through the guide passage during 

flushing or aspirating of the catheter introduction 

syringe, said guide passage comprising a centrally 

disposed channel formed through the plunger, and a needle 

member, characterized in that said needle member has a 

first and second needle portion, said first needle 

portion being affixed to the barrel and extending 

outwardly from the tip of the barrel and said second 

needle portion extending into the interior of the hollow 

syringe barrel whereby at least a portion of the second 

needle portion is at least partial!~. disposed within the 



...... ·-··· ·--· . ·-·· .... - ..... 

\ 

REPLACEMENT SHEET 

0 6 MAR 1999 

centrally disposed channel of the plunger at all times 

during use, and said second needle portion including an 

aperture formed therein to be in fluid communication with 

said fluid chamber when said plunger is moved from said 

advanced to said retracted pos~tion, and in that said 

closure means·comprises a valve assembly operatively 

disposed in said centrally disposed channel of the 

plunger preventing passage of a fluid through the guide 

passage during the introduction or withdrawal of the 

catheter or catheter guide wire. 

The plunger comprises first and second plunger 

elements 'and a valve recess cooperatively formed 

therebetween to operatively house a valve assembly. 
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The first plunger element includes a first centrally 

disposed channel formed therethrough and a first valve 

seat formed therethrough. The second plunger element 

includes a second centrally disposed channel formed 

therethrough and a second valve seat formed therein. 

The first and second valve seats cooperatively form 

the valve recess to receive the valve. assembly therein. 

The valve assembly comprises a first and second valve 

element cooperatively forming a valve chamber 

therebetween. A normally closed centrally disposed slit 

or· aperture is formed in the center of each valve 

element. 

The hollow syringe barrel supports a needle affixed 

to the tip thereof. The needle includes an exterior 

portion extending outwardly from the tip of the hollow 

syringe barrel and an interior portion having an aperture 

formed therethrough adjacent the tip of the hollow . 

syringe barrel and extending into the interior of the 

hollow syringe barrel such that at least a portion of the 

interior portion is at least partially disposed within 

the first centrally disposed channel at all times during 

use. 

In use the catheter introduction syringe is 

aspirated by the retraction of the plun~er permitting 

fluid to pass into the interior of the syringe barrel 

through the aperture formed on the interior needle 

portion. During this. aspiration, air is prevented from 

entering the valve chamber by the second valve element. 

Once aspirated, the catheter introduction syringe may 

then be flushed. While· flushing, the first valve element 

prevents liquid from passing through the first centrally 

disposed channel into the valve chamber .. ,Thus the 

q~theter introduction syringe functions as an ordinary 

syringe. 

Then a catheter or catheter guide wire may be passed 

through the catheter introduction syringe and into the 
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blood vessel or body. The catheter or catheter guide 

wire passes through the centrally disposed slits or 

apertures formed within the valve elements which form a 

seal therewith to prevent either liquid or air from 

passing through the valve chamber during the introduction 

of the catheter or catheter-guide wire. 

The invention accordingly comprises the features of 

construction, combination of elements, and arrangement of 

parts which will be exemplified in the construction 

hereinafter set .forth, and the scope of the invention 

will be indicated in the claims. 

Brief Description of Drawings 

For a fuller· understanding of the nature and object 

of the invention, reference should be had to the 

following detailed description taken in connection with 

the accompanying drawings in which: 

FIG. l is a cross- sectional'.side view of the catheter 

introduction syringe with the plunger advanced. 

FIG. 2 is a partial cross-sectional side view of the 

catheter introduction syringe with the plunger retracted. 

FIG. 3 is a cross-sectional side view of an 

alternate embodiment of the valve assembly. 

FIG. 4 is a cross-sectional side view of an . 
alternate embodiment of the catheter introduction 

syringe. 

~ FIG. 5 is a partial cross-sectional· side view of an 

alternate· embodiment of the needle with the plunger 

advanced. 

FIG. 6 is a partial cross-sectional side view of the 

alternate embodiment of the needle of FIG. 5.with the 

p~unger retracted~ . 

FIG. 7 is a partial cross-sectional side view of 

another alternate embodiment of the needle with the' 

plunger advanced. 
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FIG. 8 is a partial cross-sectional side view of ~he 

alternate embodiment of the needle of FIG. 7 with the 

plunger retracted. 

FIG. 9 is a cross-sectional side view of still 

another alternate embodiment of the catheter introduction 

syringe. 

FIG. 10 is a partial cross-sectional side view of 

yet another alternate embodiment of the catheter 

introduction syringe. 

FIG. 11 is a schematic view of .a J-tipped catheter 

guide wire, wire introducer and catheter introduction 

syringe. 

Similar reference characters refer to similar parts 

throughout the several views of the drawings. 

Best Mode for Carrying Out the Invention 

As shown in FIGS. l and 2, the present invention 

relates a catheter introduction syringe generally 

indicated as 10 for the introduction of a catheter or 

catheter wire into a patient's body comprising a hollow 

substantially cylindrical syringe barrel generally 

indicated as 12 having a substantially cylindrical 

plunger generally indicated as 14 slidably disposed 
therein.. As . described mox:e ful.ty hex:einafter, the 
catheter introduction syringe 10 is capable of 

functioning as a standard air tight syringe as well as a 

device to introduce a catheter or catheter guide wire 

with minimum resistance to the catheter guide· wire or 

catheter permitting tactile feel dur~ng introduction of 

the.guide wire .. or catheter into the patient's.body. In 
particular, the catheter introduction syringe comprises a 

hollow syringe barrel including a fluid chamber· and a 

plunge~ movable between an advanced and retracted 

position slidably disposed within the fluid cham~e~. A 
guide passage means including an aperture disposectWithin the 

fluid .chamber is formed long.itudinally through. the hollow 
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syringe barrel and plunger. A valve assembly is disposed 

in operative relationship relative to the guide passage 

means to prevent passage of fluid through the guide 

passage means during flushing or aspirating of the 

catheter introduction syringe or during the introduction 

or withdrawal of a catheter.or catheter guide wire 

through the guide passage means and to permit fluid to 

flow from the patient's body into the fluid chamber 

through the aperture. The guide passage. means is 

configured to maintain the catheter or catheter guide 

wire in a substantially stFaight configuration while the 

catheter or catheter guide wire is disposed within the 

guide passage means. 

The hollow substantially cylindrical syringe barrel 

12 comprises a hollow substantially cylindrical body 16 

having a hollow barrel tip 18 to support a needle 

generally indicated as 19 and a finger grasping element 

20 formed on opposite ends thereof. The needle 19 

comprises a first or exterior portion 21 including a 

.piercing point 23 extending outwardly from the hollow 

barrel tip 18 and and a second or interior portion 25 

extending inwardly from the inner end·of the first 

portion 21 into the interior of the hollow substantially 

cylindrical syringe barrel i2. An aper.tur~ 27 is formed 

through the second portion 25 adjacent the inner end 29 

of ~he hollow barrel tip 18; a conical alignment 

· recess 31 is formed on the inner end 33 of the second 

.interior portion 25. 

The substantialJ.y cylindr~cal plunger. 14 comprises 

first and second plunger elements generally indicated as 

22. and 24 respectively and a valve recess generally 

. indicated as 26 cooperatively formed _therebetween to 

operatively house a valve assembly generally· indicated as 

28 

The first plunger element 22 comprises a-first 

substantially cylindrical body· JO having a first 
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centrally disposed channel 32 formed therethrough. One 

end of the first substantially cylindrical body 30 

includes a reduced portion 34 to receive a plunger seal 

36 having a centrally disposed seal aperture 38 formed 

therein, while .. the opposite end includes a 

countersunk recess 40 to receive a portion of the second 

plunger element 24. A first valve seat 42 hav~ng a 

conical alignment recess 44 is formed between the 

countersunk recess 40 and the first centrally disposed 

channel 32. 

The second plunger elemetjt 24 comprises a second 

substantially cylindrical body 46 .having a second 

centrally disposed channel 48_ formed therethrough. The 

inner end of the second substantially cylindrical body 46 

includes a reduced portion 50 to be received within the 

countersunk recess 40 of the first substantially 

cylindrical body 30, while the opposite end includes a 

thumb element or rest 52 having a conical alignment guide 

recess 56 . A second valve seat 54 is 

formed on the inner end of the reduced portion 50 of the 

second substantially cylindrical body 46. 

The first and second. valve seats 42. and 54 

cooperatively form the valve recess 26 to receive the 

valve assembly 28 therein. The valve assembly 28 

comprises first and second one-way valve elements 

generally_ indicated as 58 and 59 respectively to 

cooperatively·form a valve.chamber.60 therebetween . 

. Valve elements 58 and 59 comprise. a flexible resilient 

hollow substantially hemispheric member 62 having an 

annular-flange. 64 formed about the periphery thereof. A 

normally closed centrally disposed slit or aperture 66 is 

formed-in-the center of each flexible resilient-hollow 

substantially-hemispheric member 62. To limit movement 

or. deflection of the· first and second valve .. elements 5£3 

and 59 and maintain the sealing integrity· thereof, a 

rigid valve support element generally indicated: as 68 is 
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disposed within the valve chamber 60. The rigid valve 

support element 68 comprises a substantially cylindrical 

body 70 having an annular flange 72 formed about the 

mid-portion thereof. The annular flange 72 is disposed 

between the annular flanges 64. A centrally disposed 

channel 74 including a conical alignment recess 76 is 
formed through the s~bstantially cylindrical body 70. 
The conical alignment guide recess 56, tapered alignment 
guide 106, conical alignment recess 76, conical alignment 
recess 44 and conical alignment recess 31 cooperatively 

form a catheter alignment means. 

As shown in FIG. 1 when the substantially 

cylindrical plunger 14 is fully advanced within the 
hollow substantially cylindrical syringe barrel 12, the 

major portion of the second or interior portion 25 of the 
needle 19 is disposed within the first centrally disposed 
channel 32 with the inner end 33 disposed adjacent the 
valve assembly 28. 

In use the catheter introduction syringe 10 is 
aspirated by the retraction of the substantially 

cylindrical plunger 14 as shown in FIG •. 2 permitting 

fluid to pass into the interior of the.substantially 
cylindrical syringe barrel 12 through the aperture 27. 
During aspiration air is prevented from entering the 
valve chamber so·by the second valve element 59. Once 
a.spirated, the catheter introduction. syringe 10 may then 
be £lushed. While· flushing, the first valve:.element 58 
prevents liquid from passing through the first centrally 

disposed channel 32·into the valve chamber 60. Thus the 
catheter introduction syringe 10 functions as an ordinary 
syringe. 

As shown in FIG. 2 when the substantially· 
cylindrical plunger· 14 is retracted, the inner end of the 
needle 19·· remains disposed- within. the first centrally 

disposed channeL 32. A plunger stop 77 is formed on the 
interior of· the substantially· cylindrical body 16 to 
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engage the plunger seal 36 to limit retraction of the 

substantially cylindrical plunger 14. 

In 

this configuration a catheter or catheter guide wire may 

be passed through the catheter introduction syringe 10 

and into the blood vessel or body cavity using the 

catheter aligned mea~s. The catheter or guide wire 

passes through the centrally disposed slots or apertures 

66 formed in the first and second valve elements 58 and 

59 which form a seal therewith to prevent either. liquid 

or air from passing through the valve chamber 60 during 

· the introduction of the catheter guide wire. 

As schematically shown in F!G. 11, this structure is 

particularly suitable for use with a J-tipped catheter 

guide wire A. Specifically a straightened J-tipped 

catheter guide wire A may be inserted into the catheter 

introduction syringe 10 through a wire introducer B and 

held in the straightened position while passing 

there through. Without the guide passage means·, the 

J-tipped cathete~ guide wire A would return.to the 

original J-shape within the catheter introduction syringe 

10. This would prevent the J-tipped catheter guide wire 

A from exiting the catheter introduction syringe 10 

precluding insertion into the patient. 

An alternate ~mbodiment of the valve assembly 28' is 

shown in FIG. 3. The first plunger element 22' comprises 

a first substantially cylindrical body 30' having a first 

centrally disposed channel 32' formed therethrough. One 

end thereof includes a countersunk recess 40' having a 

conical 

alignment recess 44' formed.between the countersunk 

recess 40' and the first centrally disposed.channel 32'. 

The second plunger element 24' comprises a second 

substantially· cylindrical body 46' having a second 

centrally disposed channel 48 ' formed therethrough.. The·; 

inner end of the second substantially cylindrical body 

46 1 includes a countersunk recess 78'. 
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The countersunk recesses 40' and 78' cooperatively 

form the valve recess 26' to receive the valve assembly 

28' tRerein. The valve assembly 28' comprises first and 

second one-way valve elements generally indicated.as 58' 

and 59' respectively disposed within a first and second 

valve seat generally indicated as 80' and 82' 

respectively cooperating to .form a val.ve. chamber 60' 

therebetween. 

First and second valve elements. 58' and 59' comprise 

a £lexible resilient hollow substantially hemispheric 

member 62' having an annular flange 64' formed about the 

periphery thereof. A normally closed centrally disposed 

slit or aperture 66' is. formed in the center of each 

flexible resilient hollow substantially hemispheric 

member 62'. To limit movement or deflection of the: first 

and second valve elements 58' and 59' and maintain the 

sealing integrity thereof, the first and second valve 

seats 80' and 82' are. formed within a rigid valve support 

element generally indicated as 68' disposed within the 

valve recess 26'. The rigid valve support element 68' 

includes a centrally disposed channel 74' extending 

between the first and second valve seat 80' and 82' . A 

conical alignment recess 76' is formed within the rigid 

valve support element 68'. A conical alignment guide 

recess shown as 56 in FIG •. l, a conical alignment recess 

76 1 ·and conical alignment recess 44' cooperatively form a 

catheter aiignment means. 

The alternate embodiment of the valve assembly 28' 

shown in FIG. 3 functions· similarly to that shown in 

FIGS. 1 and 2 as described above. 

FIG. 4 shows another alternate embodiment of FIGS. l 

and 2. of· the catheter· introduction syringe 10" •. The 

hollow substantially cylindrical syringe barrel 12 ... 

comprises a. hollow substantially cylindrical. body 16" 

having· a hollow barrel tip 18" to receive the needle 19 

·as described with reference to FIGS. 1 and 2. and a finger 
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grasping element 20" formed on opposite ends thereof. A 

barrel vent 84" is formed through the sidewall of the 

hollow substantially cylindrical body 16 preferably near 

the finger grasping element 20". The finger grasping 

element 20" .further includes a syringe barrel sealing 

means comprising inner and outer sealing elements 

indicated as 85" and 87'' respectively to form air tight 

seals between the substantially cylindrical plunger 14" 

and. finger grasping element 20" and between the finger 

grasping element 20" and the hollow substantially 

cylindrical syringe barrel 12 1
' respectively. 

The substantially cylindrical plunger 14" comprises 

first and second plunger elements generally indicated as 

22" and 24" respectively and a valve recess means to 

operatively house a valve assembly means. 

The first plunger element 22" comprises a first 

substantially cylindrical body 30'' having a first 

centrally disposed channel 32" formed therethrough. One 

end of the first substantially cylindrical body· 30" 

includes a· reduced portion 34" to receive a plunger seal 

36" having a centrally disposed. seal aperture 38" formed 

therein, while the opposite end thereof includes a 

countersunk recess 40" to receive a portion of· the second 

plunger element 24". A first valve seat 86 including a 

conical alignment recess 44" is formed in the first . . 
plunger .. element 22". 

The second. plunger element 24." co~_prises a second 

substantially cylindrical body 46" having a.second 

centrally· disposed channel 48" formed therethrough.. The 

inner end of the second substantially cylindrical body 

46" includes a reduced portion 50" to be received within 

the· countersunk recess portion 40." of the f·irst 

substantially cylindrical body 30", while the opposite 

end includes a -thumb element or rest 52" having a conical 

alignment guide recess 56" formed therein. A second valve 

seat 88" is formed on the inner end of the reduced 
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portion 50" of the second substantially cylindrical body 

46". A plunger vent 90" is formed through the side wall 

of the second plunger element 24". A plunger vent seal 

92" is slidably mounted on the second substantially 

cylindrical body 46" to selectively seal the plunger vent 

90" as described more fully.hereafter. 

The first and second. valve seats 86" and 88" 

-cooperatively form the valve recess means to receive a 

portion of the valve assembly means therein. The·valve 

assembly means comprises a first and second valve element 

generally indicated as 94" al)d 96" respectively to 

cooperatively form a valve chamber 60" therebetween. The 

first valve ··element 94" comprises a flexible. resilient 

hollow substantially hemispheric member 62" having an 

annular flange 64" formed about the periphery thereof. A 

normally closed centrally disposed· slit or aperture 66" 

is formed in the center of the flexible resilient hollow 

substantially hemispheric member 52". A.substantially 

cylindrical skirt 98" is formed on the annular flange 64" 

to limit movement or: deflection of· the first valve 

element 94" and maintain the sealing integrity thereof by 

engaging the sidewall 100" of the first valve seat 86". 

The second valve element 96". comprises a flexible 

resilient hollow tube 

g-:neral.ly·indicated as 102" extending between the second 

val.ve seat.88" and a coupling element 104" extending from 

the. inner end· of the thumb element or rest 52" .. The 

cross-sectionaL diameter of the mid-portion of the 

flexible resilient. hollow tube 102" is reduced.to form 

the. normally closed. central.l.y disposed slit or aperture 

96". The conical· al.·ignment recess 56", tapered alignment 

guide 1.06" and conical. cilignment recess 44" cooperatively 

fonn a catheter alignment means. · 

In use, the substantial.ly cyl.indrical plunger 14" is 

inserted into the substantially cyl.indrical syringe 

ba:r:rel 12" with the plunger vent seal. 92" preferably 

.· 
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against the finger grasping element 20" with the plunger 

vent 90" open. The substantially cylindrical plunger 14'' 

is then fully retracted as barrel vent 84 11 is occluded. 

The positive pressure created inside the hollow 

substantially: cylindrical syringe barrel 12" is 

transmitted. into the interior of the second plunger 

element 24" through !=he plunger .vent 90 11
• The;plunger 

vent 90" is then sealed by the plunger vent seal 92" and 

the positive pressure within the interior of the second 

plunger element 24" maintained when the second plunger 

element 24" is fully retracted. When the barrel vent 84" 

is opened to atmospheric pressure, the plunger vent seal 

92" remains over the plunger vent 90" as the catheter 

introduction syringe 10" is aspirated or flushed. The 

positive pressure within the second plunger element 24" 

maintains tha sealing integrity of the second valve 

element 96". 

When the ca.theter introduction syringe 10" is 

aspirated fluid passes into the hollow substantially 

cylindrical barrel 12" through the hollow barrel tip 18". 

During this aspiration air is prevented from entering the 

valve chamber 60" by the second valve element 96". Once 

aspirated, the catheter introduction syringe 10" may then 

be f l.ushed. Whil..~ flushing, the first ~al ve ~.lement 9 4" 

pre:-vents liquid from passing tfi~ough the first centrally 

disposed: channel 32" into the valve chamber 60". Thus 

the catheter· introduction syringe 10" functions'· as an 

ordinary syringe. 

Then a catheter guide wire or catheter-can be passed 

through the catheter introduction syringe 10" and into a 

blood vessel or body cavity as previously described. 

The· catheter alignment means may further include a 
conical. alignment·recess 106" formed in the second 

centrally disposed.channel 48" and-a conically shaped 

inner. end 108" of the hollow substantially cylindrical 

syringe barrel tip 18". 
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FIGS. 5 and 6 show an alternate embodiment of a two 

piece needle generally indicated as 110 including a first 

or exterior and second or interior portion indicated as 

112 and 114 respectively. The first portion 112 

including a piercing point 116 is affixed to the hollow 

barrel tip 18. The first portion 112 extends outwardly 

from the hollow barrel tip 18. The second portion 114 is 

affixed to the substantially cylindrical plunger 14 and 

slidably disposed within the- first portion 112. An 

aperture 118 is formed through the second portion 114 

immediately adjacent the inner end of the plunger seal 

36; while, a conical alignment recess 120 is formed on 

the inner end 121 of the second portion 114. 

As shown in FIG. 5 when the substantially 

cylindrical plunger 14 is fully advanced within the 

hollow substantially cylindrical syringe barrel 12, the 
major portion of the second ,__ ·portion 114 is 

disposed within the first portion 112 with 

the outer end 122 of the.second portion 114 

disposed within the first portion 112. 

As shown in FIG. 6 when the substantially 

cy.lindrical plunger l.4. is retracted·~ the outer end 122 of 

-t:he second portion:ll4 remains disposed 

iithin the.first. - -portion 112. A plunger stop 
77 is formed on -the interior 0£ the hollow substantially 

cylindrical body 16·to engage.the p.lunger.·seal 36 to 

.limit retraction of-the substantially cylindrical. plunger 

14 when the substantially cylindricai plunger· 14. is 

retracted. 

Thus as shown in FIGS. 5 and 6, .- the outer end. 122 of 

the second portion 114 is disposed within the first 

portion-,112 in either the adva~ced or retracted position 

of the hollow· substantially· cylindrical. syringe. barrel 12 

relative to the substantially cylindrical plunger 14. 

_Otherwise the· operation of the- embodiment' shown in 

FIGS. 5 and 6 is similar to the embodiment· shown in FIGS. 
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l and 2. These two embodiments are particularly suited 

for subclavian or internal jugular vein use. 

FIGS. 7 and 8 show another ·· -embodiment of a 

two piece needle generally indicated as 124 including a 

first or exterior and second or interior portion 

indicated as 126 and 128 respectively. The first portion 

126 including a blunt point 130 is affixed to the hollow 

barrel tip 18. The blunt point 130 may include a.· 

conically tapered end 131. The first portion 126 extends 

outwardly from the hollow barrel tip 18. The second 

portion 128 is affixed to the substantially cylindrical 

plunger 14 and slidably disposed within the first portion 

126. An aperture .132 is formed through the second 

portion 128 immediately adjacent the inner end of the 

plunger seal .36; while, a conical alignment recess· 134 is 

formed on the inner end 135 of the second portion· 128 •. A 

piercing point 136 is formed on the·outer end of the 

second portion 128. 

As shown in FIG. 7 when the substantially 

, cylindrical plunger 14 is fully advanced within the 

hollow substantially cylindrical syringe barrel 12, the 

major portion of the second or interior portion 128 is 

disposed within the first or exterior portion 126 with 

the piercing point 136 extending outwardly from the blunt 
point 130. 

As shown in FIG. 8 when the substantially 

cylindrical plunger 14 is retracted, the piercing point 

136 is disposed within the first or exterior· portion 126. 

A p~unger stop 77 is formed on the interior of the 

substantially cylindrical body 16 to engage the plunger 

seal 36 to limit'. retraction of the substantially 

cylindricai plunger 14 • 

. Since the piercing point 136 extends outwardly of 
the blunt point 130 when in the advanced position·, th.A 

piercing point 136 introduces the needle 124 into the· 

patient's body·. 
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The piercing. point 136 is then retracted into the 

first portion 126 to permit rotation of the catheter 

introduction syringe 10 to prevent laceration of the 

patient's blood vessel as the two piece needle 124 is 

axially aligned with the blood vessel to facilitate 

int+oduction of the catheter or catheter quide wire into 

the !blood vessel. _The catheter or catheter guide wire 

may then be introduced as previously described .. 

Thus this embodiment is particularly suited for 

femoral use. 

FIG. 9 shows still anot~er ·embodiment. of a 

two piece needle generally indicated as 200 including a 

first or exterior and second or interior po·rtion 

indicated as 202 and 204 re~pectively. The first portion 

or section 202 including·-a piercing point 206 extends. 

outwardly from the hollow barrel tip generally indicated 

as 208. The second portion or section 204 extends· 

inwardly from hollow barrel tip 208 into the hollow 

substantially cylindrical syringe barrel 12. An aperture 

210 is formed through the second portion 204 adjacent. the 

distal end of the hollow substantially cylindrical 

syringe barrel 12. The hollow barrel tip 208 comprises a 

first barrel. tip section or needle hub 214 and a second 

barrel tip section 216 operatively receiving and 
supporting the first and second portion 202 and 204 

respectively.. An intermediate channel 218 including a 

conical alignment recess 220 is cooperatively formed 

between the first and second barrel tip sections 214 and 

216 in coaxial alignment· with the first: or exterior 

portion 202 and·second or interior portion 204. 

As shown in FIG. 9, when the substantially 

cylindrical plunger 14 is fully advanced. within.the 

hollow· substantially cylindrical syringe barrel 12, the 

major portion of the second or interior· portion 204 is 

disposed within the centrally disposed channel 32.with 

the inner end 222 thereof disposed adjacent the.valve 
assembly 28. 
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Otherwise the operation of the embodiment shown in 

FIG. 9 is similar to the embodiment shown in FIGS. 1 and 

2. 

_ FIG. 10 shows yet anothez.: alternate embodiment of a. 

two piece needle generally indicated as 300 including a 

first or exterior and se~ond or interior portion 

indicated as 302 and_ 304i.respectively. Although the 

structure appears most similar to that disclosed in FIG. 

9, the structural and functional variations of FIG. 10 

are equally applicable to all the· various embodiments. 

The first.portion or. section 302 including a piercing 

point 306 is .affixed to the hollow barrel tip generally 

indicated as 308. The first portion . 302 

extends outwardly from the hollow barrel tip 308, while 

seco~d portion · 304 extends inwardly from 

hollow barrel tip 308 into.the. hollow substantially 

cylindrical syringe barrel 12. An aperture 310 is formed 

through the second portion 304 adjacent the distal end of 

the hollow substantially cylindrical syringe barrel 12. 

The hollow barrel tip 300 comprises a first barrel tip 

section or needle 312 and a second barrel tip section 314 

operatively receiving. and supporting the first and second 

portions 302 and 304 r~spectively. An 

intermediate channel 316 including a conical alignment 

recess 318 is cooperatively formed between first and 

second barrel or sections 312 and 314 in coaxial 

alignment with the first or exterior por::tion 302 and 

second or interior portion 304. 

As shown, a chamber 320 is cooperatively formed 

between the plunger seal 36 and the inner end 29 of the 

hollow barrel tip 18 when the substantially cylindrical 

plunger 14 is fully extended. In this conf~guration, the 

aperture 310 is disposed within. the chamber 320. 

In use, the piercing point 306 enters the blood 

vessel. When entering an artery, the arterial blood 

pressure causes the sub.stant~ally cylindrical plunger 14 
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to retract as the blood enters the chamber 320 through the 

aperture 310. When cannulating a vein, the catheter 

introduction syringe 10 is aspirated by the retraction of 

the substantially cylindrical plunger 14 to create a 

vacuum or negative pressure within the chamber 320 

permitting fluid to pass into the interior of the 

substantially cylindrical syringe barrel 12 through the 

apertu;-e 310. 

Otherwise the operation of the embodiment shown in 

FIG. 10 is similar to the other embodiments. 

.· 
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Clalms 

1. A catheter in1roductian syringe (tO) for the intrcduc­
ticn of a catheter or catheter guide wire into a 
patient's body, said catheter introduction syringe 
{10) having a hollow syringe ba"'' (12) induding a 
fluid diamber, a plunger (14) movable between an 
advancai and retracted pasition Slldably disposed 
within said fluid d'lamber. a guide passage formed 
longitudinally through said holl0\\'$yringebarret (12) 
and said plunger {14), said guide pasaage being 
configured to maintain the ca1heter or catheter guide 
wire in a substantially straight configuration while ihe 
<:atheter or catheter guide wire is disposed within 
said guide passage, and a dosure mea~s disposed 
in operative relationship relative to said guide ·pas· 
sage to prevent the passage of fluid through the 
guide passag~ during flushing or aspirating of the 
catheter intrcductiai syringe, .said guide passage 
comprising a centrally disposed channel (32. 48) · 
formed through the plunger (14), and a needle mem­
ber, 
characterized in that said needle mermer has a first 
and second needle portion (21, 25), said first needle 
portion (21) being afflXed to the barrel and extending 
outwarcly from the tip of the barrel and said sec;cnd 
needle portion (25) extending into the interior of the 
hollow syringe barrel (12) whereby at least a portion 
of the seoond needle portion (25) is at least partially 
disposed wift:lin the centrally disposed channel (32, 
48) of the plunger (14) at all ~imes during use. and 
said second needle portion (25) indl.ding an aper· 

11111111 11111111111 11111111111 
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tu re (27) formed 1herein to be in fluid ccmmunicatiol!I 
with said fluid chamber when said plunger is moved 
from said advanced to said retracted position. and 
in that said Closure means comprises a valve 
assem~y (28) operatively disposed in said centrally 
disposed channel (32. 48) of the plunger (14) pre­
venting passage of a fluid through the guide pas­
sage during the introduction or witi"xlrawaf of the 
catheter or catheter guide wire. 

2. The catheterintroduciion syringe of claim 1. wherein 
said apertiJre (27) is formed adjacent the distal end 
of said fluid chalTtJer. 

3. The catheter introduction syringe of claim 1, whetein 
said first and second needle portions (21. 25) ate 
characterised by a single needle. 

4. The ca1heter introduction syringe of claim 1. wherein 
said second needle portion (25) is affixed to the 
plunger {14) and isslidably di~sed within said trrst 
needle portion. said second need! e portion (25) con­
taining said apertlJre (27). 

S. The catheter introduction syringe of claim 1, wherein 
said guide passage is characterized by a conical 

alignment recess for aligning catheters or guide. 
wires. 

11111111111111111111[111 f 11111 
* C L M S * 
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6. . The c:&theter introduction syringe ot daim 5, "!herein 
said conical alignment recess (56) is ferm&d on the 
proximal end of said guide passage. 

7. The catheter introduction syringe cf daim 1 further 
~araderized by a chamber {320) cooperatively 
formed between the distal end of said plunger and 
the distal end of caid hollcw syringe barrel when said 
plunger is fully advanced. said aperture {31 O} 
formed en said second needr e portion (304) being 
disposed Within said chamber (320}. 

11111111111111 11111 If 111111111 
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A catheter introduction syringe (10) for the 

introduction of a catheter or catheter guide wire (A) 

into a patient's body, the catheter introduction 

syringe (10) comprises a hollow syringe barrel (12) 

including a fluid chamber, a plunger (14) movable 

between an advanced and retracted position slidably 

disposed within the fluid chamber, a guide passage 

formed longitudinally through the hollow syringe 

barrel (12) and the plunger ·c14), the guide passage 

including an aperture (27) 4isposed within the fluid 

chamber and a valve assembly disposed in operative 

relationship relative to the guide passage to prevent 

passage of fluid through the guide passage during 

flushing or aspirating of the catheter introduction 

syringe (10) or during the introduction or withdra~al 

of a catheter or catheter guide wire (A) through the 

guide passage and to perm~t fluid to flow from the 

patient's body into the fluid chamber through the 

aperture (27), the guide passage being configured to 
. . . 

maintain the catheter or catheter guide wire {A} in a 

substantially straight .. ~onfiguration while the 

catheter or catheter guide wire (A) is disposed within 

the guide passage. 

FIGURE 1 


