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A catheter introduction syringe comprising a barrel
and piunger combination including & guide passage means
formed therethrough having a valve sssembly disposed
therain to pravent the flow of £luid therethrough and
permit the introduction of a catheter or catheter guide

wire.

Background Art
smmdnd onande § =

The 8rt OFf intIuduGiily) @ CAVIP e 1nte & peCaSti's

body is daifticult and often dangerous.

Commonly the central vanous cathater placement is

performed in tha follewing manner: '

(1) The patient is pleced in a Trandelenburg.
position to digtend the thoracic veins {f the
internal jugular or subclavian veins are to be
cannulated. The patient is placed in a £lat
supine position for cannulation of the femoral
veains. ;

(2) Using body landmazrks, indentified visually or
by palpation, the vein is indentified by
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aspiration of blocd. This is accomplished by
gently aspirating a syringe as the nasedle is
advancad, Once bleod appesrs in ¢he syringe
prasence 0f 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) tha
vain, or: the syringe ig remcved from.the
needle and a cathster is threaded through the

10 needle and into the vein, or; the syringe is
removed from the needle and & guidevwire is
threaded through thas nesdle and into tha vein
lumen. The neadle is then removed leaving the
catheter or guidewira in plsce. If the

13 guideawira is used a cathater is threaded over
the guidewire and down the luman of the vein
-and the guidewize is removed.

In deep vein camnulation, tha deéep veins of the
chest ara exposed to .the prassuresg created by
20respiration. During:tha ingpiratory phase of respiration
negative prassure is transmitted:to the veins. In
expiration positive pressure is transmitted to the veins.
Tharefore, if a subclavian or internal jugular vein is
exposed to stmospheric pressure blood will pass from the
s5vein durzing expiration while sir will be puiled into the
vein during ingpiration. It is this latter situstion
which creates 8 potentially dangercus condition. If
enough air enters the vein and goes to the heart it can
result in an sir embolus ¢o the brain with the
30developaent of 8 stroke,
Numerocus devices hava bean developed and used for
cathaeter introduction.
For example, U.S. 4,274,408 discloses a syringe-type
davice for inserting a catheter guide wirs into a blood

5vessal including a syringe in which the plunger has a

central passage axtending through it. A thin feeder tube
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insluding &8 centrél passage 18 slidably disposed in the
central passage of the plunger,  The plunger passage is
noreslly blocked by & sphare received in a seat provided
by a rubber tip on inner edge of the plunger body. The
needle is inserted into tha blcod vessel and the plunger
is then partislly withdrawn. to pezmit blood to be
obgserved in the dody of the syringe for verifiocation of

- proper neadle positioning. The thin feeder tubs is then

slid through the centrql passage past tha sphers to eject
the sphare ¢o open the plunger passage. Tha thin feeder
suts iT Sureher sAvanced ¢a Bring the innar end into
contact with the end wall o©f the syringe. In this .
possition, the central passage of the thin feedar tube is
aligned and in communication with the needle lumen. A
catheter guide wire may then be fed into the blood vessel
by 8liding it through the cantral paésage of the thin
feedar tude and the needle luman., The device is then
removed from the guide wire, and a bevelsd cathater is
ingerted over the guide wire in tha usual manner.

U.8. 1,317,314 shows a hypodermic syringe including
& barrel having an orifice formed therain and a nipple
externally threaded and adapted to receive a cap-type
needle.’ A hollow cap is-secured to the screw threads to
encloss the nipple. In addition, the cap has an end
perforation to pass a neelle and adapted to hold the
nounting 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
cathater or drain tube intoc a2 hollow passage such as a
vassel or duct in & human or animal body gimilar to a
hypodermic syringe including a piston configured to allow
passage of tha £lexible insert. A viscous medium s
contained in the gyringe body such that movement of the
piston causes explusion of the medium and the ingert
through a nozzle into the cavity systenm.
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i U8, 4,233,9823-U.8.- 4,245,635 and U.S.: 4,261,357
also.ghow cathater assenblies for intravenous use -
insluding a Ball or.spherical-element to seleotively
operate 28 & Valve sesling meaans; - o

- V.8 6,483,340 discloses a dilation cathater
includding s balloon:slement .configured to be retracted by
axisl twisting-following deflation.

UisS. 4,314,558 shows an intravascular cathater
comprising a flexible catheter tube having tha proximal
end affizad to the distal and of a tubular hudb of a
catheter.. A sesl cap is connected to the catheter hub
with a flexible tube disposed between the sesl cap and
catheter hub. The inner wall thereof closely abuts
against the cuter wall of -a camula which guides the
cathater through the blood vessel. A location bar is
£ixed to a hub of the cannula and protrudes toward the
distal end of ths cathetar. A stopper is mountsd on the
catheter hub to engaga the distal end of tha loecatien
bar.

U.S. 4,601,706 shows a central venous pressura
catheter having & long flexible tube containing at least
three channels or lumans. At the tip end of the cethater
a balloon surrounds the tuba and ig inflatable vie one of
the channels. A distel port and a prozimel port in the
wall of the tube are located oh either side of the
balloon, and are connected to the othar two channels
ragpectively. The tip end of tha cathater may be

inserted through a jugular vein into a patient's suparior

cava vein near tha heart. Tha balloon is inflated to
partially obstruct the flow of blood and to increass the
blood pressura at 8 amite of surgery at the head or neck
of a patiant in the upright pesition to avoid air
embolism as wall as to prevent bleeding:

U.8. 3,215,141 disclosas an apparatus for use in
intravenocus introduction of & fluid comprising an
elongate hollow needle of uniform inner and outer

is Sheet Has Been Replaced

T




| . THIS SHEET HAS &gy |
] “REPLACED |

wose/nms | PCT/US90/01346

-10

15

20

25

diameter. One end of the needle is formed to provide a
sharpaned edge for making a vein puncture. ' A tubular
neadla holder is ramovably mounted upon tha epposite end
of the nsedle. A slesve is fitted over the nesdle '
holder. ' A plisble sac is secured at ons end to ths outer
surfaca of ths sleeve and extends rearwardly therefrom.
The opposite end of the sac is sealed. A flexidle
catheter is positioned within the sac with cne end in the
needle and axtandable outwardly of thersoef by
manipulation’ through the sac. The uniform cuter diameter
of the needle permits positioning flatly against a
patient's body after withdrawal of the nsadla frem the
vein puncture and removal of the needle holder from the
neeadle,

' U.8. 4,517,979 shows a detachable ballcon catheter
comprising & sealing valve assembly having an elongated
passageway extending therethrough. An infletable balloon
having a mouth portion is bonded to the periphery of the
sealing valve assenbly. A small diameter cannula having
a d¢stal end which extends through the passageway in the
sealing valve assembly. The small diameter cannula
includes a connector terminal on the proximal end which
ie adapted to be couplied to a source of fluid pressure.
The sealing valve assenbly includes 8 valve mechanisza
vhich permits the passage of the cannula through the
passageway but pravants the fiow of £luid through the
passagaway when the cannulas ig removed.

Gerxman 3,041,229 teaches forming a cathater guide
elamgnt into two portions having two flow passages at
either end of 2 valve cavity including two valve saats
and two slotted valve elemants together with the use of
conical portions on the various ‘elements to assist in
guiding the cathatsar elemant.

U.S8. 4,180,383 ghows & unitazry vent-valve sssenbly,

35 useful in urological applications.

This Sheet Has Been Replaced

I




<D

——

THIS SHEET Has Been ]
REPLACED |

‘WO 90/11098 PCT/US90/01346

10

15

- 20

25

30

U.8. 2,936,756; u.8, 3,097,646; U.8. 3,308,820 U.8.
3,766,916; U.8. 3,853,127; U.8. 3,859,998; U.S.
4,029,1043 U.8, 4,177,814; U.S8. 4,200,096;: U.S8.
4,346,698; U.8. 4,424,833; 1.8, ¢,529,399; v.s.
4,606,347 U.8. 4,610,865 and rrance 2,004,771 show
variocus syringes or medical ingtruments employing
alastomeric plugs or meabranes &8 sealg or valves in
combination with syringes.

v.8. 3,739,778 and U.8., 3,851,647 disclose =aehetex
introduction systesns using removabla plugs to oelectively
seal fluid or catheter channels.

v.8. 105,776; U.8. 2,711,734 and V.8, 4,356,823
disclose suction control in veive elements movable to
selectively control the flow of fluid through a valve
body. : '

U.S. 4,243,034 and U.8. 4,464,177 show clamping
structures tc seal or contrdl the flow of fluid. .-

. additional exemples of the prior art.ere shown in
v.8., 2,626,604; U.S, 3,040,743 U.B. 3,335,723; Uu.S8.
3,535,068; -U.8. 3,920,013; v.8, 3,978,863; U.S. -
4,448,195; U.S. 4,479,497; German 2,415, 196: German
2,507,119 aad Italy 507,607. .

pisclosurs of the lnventien r

The present invention relates a catheter
introductien syringe and method for the introduction of a
catheter or catheter wire into 2 patient's body
comprising a hollow syringe barrel having a plunger
slidably disposed tharein,- The cathater introduction
syrings {8 capable of functioning as a standard air tight
syringe as wall as a device to introduce a catheter with
minisum resistance to the guide wirs or cathater
permitting tactile feel during introduction of the guide
wire or cathater into the patient's body.

The plunger comprises first and second plunger

35 elament and a valve recess cooperatively formed

therebetween to operatively house & valve sssambly.
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The first plunger slement includes a first centrally
digposed channel formed therethrough and a first valve
seat formed therethrough.  The second plunger elermant
includes a second centrally disposed channel formed
tharethrough &nd & =scond valve seat formed thereinm.

The first and second valve seats cooperatively form
the valve recess to receive the valve assamdly therein.
Tha valve agssenbly comprisas a first and second valve
elament cooperatively forming & valve chamber o
therebetween. A noml;l.y closed centrally disposed slit
or aperture is formed in the center of each valve
elexzant,

The hollow syringe barrel:supports a needle affixed
to the tip thereof. The neadlie includes an esterior
portion extending outwardly froa the tip of the hollow
syringe barrel and an interior portion having an aperture
fGimea thersthosugh afispent the tin.af tha hollow
syringe barrel and extending into the interior of the
hollow syringe barrel such that at least s portion of the
intaricr portion is at least partiaslly disposed within
tha first centrally dispossed-channel at all times during
use. . - .

I: 1se the csthater introduction syringe is
aspiratid by the retraction of the plunger permitting
fluid to pass into the interior of tha'syringa barrel
through the aperture formed on tha interior needle
portion. During this aspiration, air is preventsd from
entering the valve chambar by the second valve element.
Once aspirated, the cathatar introduction syringe may
then ba flushed. While flushing, the first valve element
preveants liquid from passing through the first centrally
disposed channel into the valve chamber. Thus the
catheter introduction syringe functions as an ordinary
syringe. -

Then a catheter or catheter guide wire may be passed
through tha catheter introduction syringe and into the
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blood vessel or body. - The cathater or catheter guide
wire passss throiugh the centrally disposed glits or

- apartures. formad within the valve elazents which form a

ssal therewith to prevant eithar liquid or air fronm
passing threugh the valve chamber during the introduction
of the catheter or catheter. guide wire.

Tha invention agcordingly comprises the features of

-construction, combination ¢f slements, and arrsngement of

parts which will be exemplified in the construction
hersinafter set forth, and the scope of the invention
will ba indicated in the claims,

Brief Descxiption 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. 1 is a cross-gection side view cf the catheter
introduction syringe with the plunger advanced.

FIG. 2 is a partial cross-sectional sida view of the
catheter introduction syringe with the plunger ratracted.

F1G. 3 is 2 cross-sectional side view of an
alternate esbodiment of the valve assembly.

F1G. 4 is a cross-sectional gide view of an
slternate exbodiment of the cathater introduction
syringe.

FIG. 5 is 8 partial cross-sectional gida view of an
alternate eaabodiment af the nsedle with the plunger
advanced. : ]

F10. .6 is a partial cross-secticnal side view of the
altarnate embodiment of the needla of FIG. § with the
plunger ratracted.

FIG. 7 is a partial cross-gsectional side view of
gncther alternats embadiment &f the neodle with the
plungor advanced.

e e

heet Has Been Replaced

TR



THIS SHEET HAS BEEN |
REPLACED

WO 90/11058 PCT/US98/01346

FIG. 8 1is a partial erogs-secticnal side view of the

. alternate ambodiment of the neadle of FIG. 7 with the
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plungar retracted.

F1G6. 9 is a cross-sectional gide view of still
ansther alternate embodiment cf the eathater introduction
syzinge.” v :

FI6. 18 4s 8 partial cross-sectional side view of
yet another alternate enbodiment of tha catheter
introduction syringe.

F1G. 11 1is & schematic view of 8 J-tipped cetheter
guida wire, wire 1ntroducer and catheter introduction
syringe.,

Similar reference characters refer to similar parts
throughout the several views of the drewings. '

Best Mode for Carrying Out thp-xnv.nttcn
As ghown in FIGS. 1 and 2, the present invention

relates a cathater introducticn 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 generaily
indicated as 12 having a substantially cylindrical
plunger generally indicated as 14 slidably disposed
therain. As described more fully hereinafter, the
cathater introduction syringe 10 is cepadble of
functioning a=z a stendard air tight syringe as well as &
device to introduce a cathater or catheter guide wire
with minimum resistancé to the cathater guide wire or
cathater permitting tactile feel during introduction of
the guide wire or cathater into the patient's body. In
particular; the cathater introduction syringe comprises a
hollow syringe barrel ineluding a fluid chamber and a
plunger movable between an sdvanced and rstracted
position glidably disposed within the £luid chamber. A
guide passage neans Ancluding an aperture disposed the

35 £luid chambér is £o:ned longitudinally through the hollow

— e
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syringe barrel and plungez. A valve assembly is disposed
in operative relationship relativae to the guide passege
meang to prevent passage of f£luid through the guide
passage means during €lushing or aspirating of the ©
cathetar introduction gyringe or during the intreduction L
or withdrawal of a cathetar or catheter guide wire '
through the guide passage means and t0 parmit £luid to
flow from the patient's body into the fluid chamber
through the sperture. The guide pesssge means is
configured to maintein the catheter or cathetar guide
wire in a substantially straight configuration while the
catheter or catheter zuide wire is disposed within the
guide passage means. . : :

Tha hollow substantially cylindrical syringe barrel _
12 comprises 8 hollow substantiaslly cylindrical body 16 s
having a hollow barral tip 18 to support a needle
geanerally indicated as 19 and a finger grasping element
20 formed on_cpposite ends thereof. Tha nesdle 19
comprisas & first or extericr portion 21 including &
piercing point 23 extending outwardly fzrom the hollow
barrel ¢ip 18 and and a second or interior portion 25
extending inwardly from the inner ond of -the first

. pertien 21 into the interior of the hollow substantially

cylindrical syringe barrel 12. - An aperture 27 ig formed
through the second portion 25 adjacent. the inner end 29

. of tha hellow barxrel tip 18; while, & conical alignment

.vacess 31 is formed on the innar end 33 of the sacond

interior portion 25, -

The substantially ¢ylindrical plunger 14 comprises
first and secend plunger elesents genarally indicated as
22 and 24 respectively and a valve recegs genarally
indicated as 26 cooperatively formed therebatween to
eperatively house a valve assembly ganarally indicated as
28 therein.

The first plunger element 22 comprises & £fivst
substantially cylindrical body 30 having a first
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centrally disposed channel 32 formed therathrough. One
end of the first substantially cylindrical body 30
includes a reducad portion 34 to receive a plungar sesl
36 having 8 centrally disposed seal aperture 28 formed
S ¢herain, while tha opposita end thereof includes @

countersunk receas 40 to receive a portion of ths second
plunger elemant 24. A first valve seat 42 having a
conical alignment resess 44 iz formed batween the
countersunk recess 40 and the f£irat centrally disposed

10 channel 32, .

The second plunger elenment 24 comprises a sectHnd
gubstantially cylindrical body 46 having a second
centrally disposed channel 48 formed therethrough. The
inner end of the setond substantially cylindrical body 46

15 4includes & reduced portion 50 to be received within the
countarsunk recess 40 of the first substantially
. Cylindrical body 30, while the opposite end includes a
thumb element or rest 52 having a conical alighmant guide
racess 56 formed tharein. A sacond valve seat 54 is
20 formed on the inner end of the raduced portion 50 of the
second substantially cylindzical dody 46,

The first and second valve sesats 42 and 54.
‘cooperatively form the valve recess 26 ¢o receive the
valve assemdly 28 therein. Thas valve sssembly 28

25 comprises £{rst and second ona-way valva alements
ganarally indiceted as 58 and 59 zespectively to
cooparativaly form a valve chamber 60 thersbetween.
Valve elements 58 and 58 comprise a filexible resilient
holiow sudbstantially hemispheric member 82 having an

-30 annular- flange 64 formaed about the pariphery thareof. A
normally closed centrally disposed gslit or aperture 66 is
formed in tha center of each flexible resilient hollow
substantislly hemispheric mamber 62. To liait movement
or deflection of the first and second valve slements 58

35 and 59 and maintain the sealing integrity therecf, a
rigid valve suppert element generally indicated as 68 is
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disposed within the valva chamber 60. The rigid valve
support alemant 68 comprigses a substantially cylindrical
body 70 having an annular flangs 72 formed about the
nid-portion thareof. The annular flange 72 is disposed
batween the annular flanges 64. A centrally disposed
channel 74 including a conical alignment recess 76 is
formed through tha substantially eylindrical bedy 70.
The conical alignmant guide recass 56, tapared alignment
guida 106, conical alignment recess 76, conical aligmment
recess 44 and conical a;ignment racess 31 cooperatively
form 3 cathater alignment means.

shown in FIG. 1 vhen tha subgtantially

- eylindrical plunger 14 is fully advanced within the

hollow substantially cylindzricel syringe berrsl 12, the
major portion of the second or interior portion 25 of the
needle 19 48 digposed within the first centrally disposed
channel 32 with the inner end 33 disposee adjacent the
valva assembly 28,

In use the catheter introduction syringe 10 is
aspirated by tha retraction of the subgtantislly
eylindrical plungar 14 as shown in FIG. 2 permitting
£luid to pasg into the interior of the substantially
cylindricai syringe barrel 12 through the aperture 27.
Duzing espiration air is prevented from entering the
valve chamber £0 by the second valve element 59. Once
aspirated, the catheter introduction syringe 10 may then
be flushed. While flushing, the f£irst valve element 58
prevents liquid from passing through the f£first centrally
disposed channel 32 into the valve chambar 60. Thus the
catheter introduction syringe 10 functions as an ordinary
syTinge. : ' :

As shewn in F1G. 2 whan the substantially
cylindrical plungar 14 is retracted, the inner end of the
neadle 19 remains disposed within the first centrally
disposed channal 32. A plunger stop 77 .is formed on the
interior of the substantislly cylindrical bdody 16 to
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engaga the plunger seal 36 40 1limit retraction of the
substantially cylindricsl- plunger 14 vwhen the

avhatranded nt %v -u! indrinal vﬂ unm'lﬂ 14 ie vorvantat ™

this configuration a cathater or cathater guide wive may
be passed through the catheter introduction syringe 10
and into the bleocd vessel or body savity using the
catheter _eligned means. Tha cathater or guids wire
passes through the centrally disposed slots or apertures
66 formed in the first and second valve elemants 58 and
59 which form a seal tharewith to pravent gither Jliquid
or air from passing through the valve chamber 60 during
the introduction of the catheter of guide wirs.

As schematically shown in FIG. 11, this atructure is
particularly suitable for use with a J-tipped catheter
guide wire A. Specifically a straightened J-tipped
cathater guide wire A may be inserted into the catheter
introduction syringe 10 through a wire introducer B and
held in the straightened pogition while passing
thersthrough. Without the guide passage means, the
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.

An alternate embodimant of the valve assembly 28°' is
shown in FIG. 3, The first plunger element 22' comprises
s first substantially cylindrical body 30' having a first
cantrally disposed channel 32°' formed therathrough. One
end thareof includes a countersunk recess 40' having a
conical ‘
alignment recess 44' forned betwaen the countersunk
recess 40' and the f£irst centrally disposed channel 32°.
Ths second plunger element 24' comprises a sacond
substantially cylindrical body 46' having a second
centrally disposed channel 48' formed thezethrough. The
inner end of the second substantially cylindrical body
46' includes a countersunk racass 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' respectivaly disposed within a first and sscond
valve seat generally indicated as 80' and 82'
respactively cooperating forming 8 valve chamber 60
therebstween. - ‘

Fi{rst and second valve elements 58' and §9' comprise
a flexible resilient hollow subgtantially hemispheric
menber 62°' having an annular £lange 64' formed about the
periphery thereof. A normally closed centrally disposed
slit or aperture 66' is formad in the ‘centar of each
£flexible resilient hollow substantially hemispheric
member 62'. 7o limit movement or deflection of the first
and seccnd valve elements: 58' and 59' and maintain the
gealing integrity thereof, the first and second vealve
ssats 80' and 82' are formed within a rigid valve support
alement generally indicated as 68' disposed within the
valve recess 26'. The rigid valve support element 68'
includes a centrally: disposed channel 74' extending
betwean 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
recass shown as 56 in FIG. 1, a conical alignment recess
76' and conical alignment recess 44' céoperatively form a
catheter alignmant means.

- Tha alternats embodiment of the valve assembly 28
shown in FIG., 3 functions similarly to that shown in
FIGS. 1 and 2 as described above.

FIO.'i shows another alternate embodiment of FIGS. 1
and 2 of the cathetar introduction syringe 10". The
holliow substantially cylindrical syringe barrel 12*
comprises a hollow substantially cylindrical body 16"
having a hollow barrel tip 18" to zrecaive tha 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 thersof. A
barrel vent 84° is formed through the sidewall of the
hollow substantially cylindrical body 16 preferabdly near
the finger grasping element 20". The finger grasping

5 elsment 20" further includes & syringe barrel sealing
msans comprising innar and ocuter sealing elenents
indicated as 85" and 87" respectively to0 form air tight
seals batween the substantislly ocylindrical plunger 14"
and £inger grasping element 20" and between the finger

10 grasping aslement 20" and the hollow substantially -
cylindricsl syringe barrel 12* respectively.’ :

The substantislly cylindrical plunger 14" comprises
£irat and sacond plunger elenents generslly indicated as
22" and 24" respectively and a valve recess means to

15 operativaly house a valve asgsendly means.

‘The first plunger element 22° comprises a first
“substantislly cylindrical body 30" having & first
cantrally éisposed channel 32" formed therethrough. One

: eond of the :first substantially oylindrical body 20"

20 includes a reduced portion 34" to receive a plunger seal
36" having a centrally disposed seal aperturae 38" formed
thazrein, wvhile the opposite end thereof includes & -
countersunk recess 40" to receive a portion of the second
plunger alament 24". A first valve seat 86 including a

25 conicel alipnment racess 44" is formed in the first
plunger alement 22*°,

T™he sesond plunger element 24" comprisss a second
substantially cylindrical body 46" having a second
centrally disposed channal 48" formed therathrough. The

- 30 dnner end .of the second gubstantially cylindrical dbody

~ 46" inoludes a reduced partion 50" to be received within
the countarsunk recess portion 40" cof the £irst
substantially cylindrical body 30", while the opposite
end includes a thumb element or rest 52" having a conical

35 alignment guide recess 56" formed therein. A seoond valve
seat BB is formed on the {nner and of the reduced
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portion $0° of the-second substantially cylindrical body
46", A plunger vent 50" i3 formed through: the gide wall
of the sacend plunger element 24", A plunger vent geal
?a" i3 S1ilabliy mounted on the ssonnd subatantially
cylindrical body 46" to selectively seal the plunger vant
50 as déscribed more fully.hereafter. :

The £irst and second valve saats 86" and 88"
cooperatively form the valve recess means to receive a
portion of the valve sssembly means therein. The valvs
assenbly means coampriges 8 first and second valve element
genexrslly indicated as 94" and 96" respectively ¢o
cooperatively form a valva chambar 60" therebetween. The
tirgt vaive element 94* comprises 8 flexible resilient
hollow substantially hesigpharic mamber 62" having en
annular flange 64" formed about the pezriphery theraonf, A
normally cloged caentrally disposed slit or aperturs 65“
ig formed in the center ¢f the flexible resilient hollow
gsubstantially hemispheric member 62". A substantislly
cylindrical skirt 98" is formed on the annular flange 64"
to limit movement or deflaction of the £irst valve
element 94* and maintain the sealing integrity thereof by
engaging the sidewall ‘100* of ths first valve seat 86".
The sacond valve element 96" comprises a2 flexible
resilient hollow tube
ganerelly indicated asg 102" axtending betwaen the second
valve sest 88" and & coupling element 104" extending from
the inner end of the thumb element or rest 52". The
cross-sectionsl diametar of ths mid-portion of the
flexible resilient hollow tube 102* is reduced to form
the normally closed centrally disposed alit or aperture
96". Ths conical alignment racess 56", tapered aligmment
guide 106" and conical elignment recess 44" cooperatively
form a cstheter alignnent means.

In use, the substantially cylindrical plunger 14" is
inserted into the substantially cylindrical syringe
barzel 12" with the plunger vent seal 92" praferably
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against the finger grasping elemant 20" with the plunger
vant 50" open. The substantislly oylindrical plunger 14"
is then fully retracted as barrel vant 84" is occluded,
Tha pogitive presszuza created inside the hollew

5 substantislly eylindrical syringe barrel 12° is -
transnitted inte ¢the interior of the second plunger
slemant 24" through the plunger vent $0*. The plunger
vent 50" is then sealed by the plunger veant seal 52" and
the positive pressure within the interior of the second

10 plungar element 24" maintained when the second plunger
aleament 24" is fully retracted. When the barrel vent 84"
i3 opened to stmospheric pressure, ths plunger vent sesl
92" remains over the plunger vent 90" as the catheter
introductien syringe 10" is aspirated or flushed. The

15 positive pressure within the second plunger element 24"
maintaing the sealing integrity of the seceond valve
elemant 96".

When the catheter introduction syrings 10" is

aspivated fluid passes into the hollow substantially

20 cylindrical barrel 12* through the hollow barrel tip 18*.
During this aspiration air is prevented from entering the
valve chamber 60" by the seccnd valve element 96°., Once
aspirated, the catheter introduction syringe 10" may then
be flushed. While flushing, the £irst valve element 54"

25 pravents ligquid from passing through the first centrally
disposad channal 32" ints ¢the valve chamber 60". Thus
¢he catheter intrcduction gsyringe 10" functions as an
ordinary syrings.

Then a catheter guide wire or cathater can be passed

30 through the catheter introduction syringe 10" and into a
blood vassel or body cavity &s pravicusly described.

The cathater alignment means may further include a
conicsl alignmant recess 106" formad in the second
contrally dispossd channel 48" and a conically sheaped

35 inner end 108" of the hollow substantially cylindrieal
syringe barrel: tip 18°.
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FIGS. § and 6 show an alternate embodiment of a two
piece needle ganerally indicated as 110 including a £irst
or:exterior and second or interior portion indicated as
112 and 114 respectively. The £irst portion 112
including a piarcing point 116 4 affixed ¢to the hollow
barzel. tip 18. The first portien 112 extends outwardly

. £zom the hollow barrel tip 18. The second portion 114 is
‘Affixed to the substantially cylindrical plunger 14 and

slidabdbly disposed within the £irst portion 112. An
aperture 118 is formed through the second portior 114
immediately adjacent the innar end of the plunger sesl
36 while, & conicel slignment recess 120 {s formed on
the innar end 121 of tha second portion 114.

As shown in FIG. § when the sudbstantially
cylindrical plunger 14 s fully sdvanced within the
hollew substantially cylindrical syringe barrel 12, the
major portion of the second or interior porticn 114 is
disposed within the first or exterior portion 112 with
the outer end 122 of the sacond or interfor portion 114
disposed within the first or exterior portien 112,

As shown in F1G. 6 vwhen the substantislly
cylirdrical plunger 14 is retracted, the outer end 122 of
the second or intarior portion 114 remaing disposed
within the first or exterior portion 112. A plungexr stop
77 is formed on the interior of the hellow substantizily
eylindrical body 16 to engage the plunger sesl 36 to
limit retraction of: the substantially cylindrical plunger
14 when the substantially cylindricsl plunger 14 is
ratracted.

Thus as shown in FiGS. 8 and 6, the cuter end 122 of
the second portion 114 is disposed within the first
portion 112 in eithar the advanced or retracted position
of the hollow subatantially cylindrical syringe barrel 12
ralative to the substantially cylindrical plunger 14.

Otherwise the opaeration of the ambodiment shown in
FIGS. 5 and 6 is similar to the ambodimant shown in FICS.
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1 and 2. These two embodiments sre particularly suited
for subclavien or internal jugular vein use.

FIGS, 7 and 8 show ancther slternate embodiment of a
two piece neesdle generally indicated as 124 including a
£irst or exterior and second or intasrior portion
indicated 23 126 mand 128 zespectively. The first portion
126 including a dblunt point 130 is affixed t0 the hollow
barrel tip 18. The blunt point 130 may include a
conically tapared end 131. The first portion 126 extends
outwardly from the hollow barrel tip 18. The second
portion 128 is affixed to the substantially oylindrical
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
fozmed on the inner end 135 of the second portion 128. A
piercing point 136 is formed on the outer end of the
second portien 128, -

As shown in FIG. 7 when the gubstantially
cylindrical plunger 14 is fully advanced within the
hollew 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 extandinq outwardly from the blunt
point 130. :

‘As shown in FIG. 8 when the substantially
cylindricsl plunger 14 is retracted, the piercing point
136 is aisposed within the first or exterior portion 126.
A plunger stop 77 is formed on the interior of the
gsubgstantislly cylindrical body 16 to angage the plunger
seal 36 .to limit retracticn of the substantially
cylindrical plunger 14.

Sincs the pleraing point 136 extends outwardly of
the blunt point 130 when in the advanced position, the
piercing point 13§ introduces the neadle 124 into the
patient's body.
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The pilexrcing point 136 ‘is then retractad into the
first portion 126 to parmit rotation of the cathetar
iatroductien syringe 10 to prevent laceration of the
patiant's Blood vessel as the two piece neadls 124 is
axially alignad with ths blood vassel to facilitate
intreduction of the catheter or. cathater gquide wire into
the blood vessel. The cathster or catheter guide wire
may then be introduced es previcusly described.

Thua this embodiment is particularly sulted for
femoral use. .

- F1G. 9 shows still another alternate embodiment of a
two piece needle generally indicated as 200 including a
£irgt or exterior and second or interior portion
indicated as 202 and 204 respectively. The first portion
or section 202 including a piarcing point 206 extends
cutwardly from the hollow barrel tip generally indicated
as 208. The second portien or section 204 extends
inwardly from hollow barrel tip 208 into the hollow
substantislly cylindrical syringe barral 12. An aperture
210 {3 formed through the sacond pozrtion 204 adjacent the
distal end of the hollow substantially cylindrical
syringe barrel 12. The hollow barrel tip 208 comprises a
first barre)l 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
respactively. An intermediate channel 218 including a
conical alignment recess 220 is cooparatively formed
between the first and seoond barrel tip sectiens 214 and
216 in coaxizl slignment with the £irst or exterior
portion 202 and second or interior portion 204.

As shown in FIG. 9, when the substantislly
cylindrical plunger 14 ia fully advanced within tha
hollew substantially cylindrical gyringe barrel 12, the
major portion of the second or intexior portion 204 is
disposed within the cantrally disposed channal 32 with
the inner end 222 therecf dispesed adjscent the valve
assembly 28, —
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. Otherwiss the operation of the embodiment shown in
Fi1G6. 9 is simnilar to the enbodiment shown in FIGS. 1 and
a. .
FIG., 10 shows yet anothar alternate embodiment of &
tvo plece needle generally indicated as 300 including a
first ar axterior and sscond or interior pertion
indicated ss 302 and 304 respectively. Although the
gtructure appears most similar to that' disclosed in FIG.
9, the structural and funotionsl variations of FIG. 10
are equally spplicable to 8ll the varicus embodiments.
The first pertion or section 302 including & pilercing
point 306 i{s affized to the hollow barrel tip gensrally
indicated as 308. The f£irst portion or sectien 302
extends outwardly from the hollow barral tip 308, while
second portion or section 304 extends inwardly £rom
hollow barrel tip 308 into the hollow substantially
cylindricel syringe barrel 12. An aperture 310 iz formed
through the second portion 304 sdjacent the distal end of
the hollow substantially cylindriceal syringe barrel 12.
The hollow barrel ¢tip 300 comprises a first barzel tip
section or needle 312 and a second darrel tip section 314
operatively receiving and supporting the first and second
portions or sections 302 and 304 respectively. An
intarmediate channel 316 including a conical alignment
racess 318 is cooperatively formed between first and

gecond barrel or sections 312 and 314 in coaxial

alignment with the £irst or exteriocr portion 302 and
second or interior portion 304.

As shown, s chamber 320 is ccopezativaely formed
batween the plunger seal 36 and the inner end 29 of the
hollow barrel tip 18 whan the subgtantially 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 tha blood
vessel. Whan entering an artery, the arterial blood
pressure csuses the substantially eylindrical plunger 14
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to yetract as ths blood enters the chembar 320 through
the sperture 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. wvacuum or negative pressure within the chamber 320
peraitting fluid ¢to pass into the interior of the
. substantially cylindrical syringe barrel 12 through the
sperture 310.
Othezwiss the oparation of the embodiment shown in
10 FIG. 10 is similar to the other ambodiments.
1t is algo to be understood that the following
claims are intended to cover all of the generic and
specific features of the invention herein dascribed, 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 dascribed,
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Clains

1. A catheter introduction syrings for the
introduction of a catheter or cathater guide wire into a
patient’s body, said cathetar introduction syringe

5 comprises a hollow syringe barrel insluding a fluid
chamber, a plunger movable betwean an advanced and
zetractad position slidably &disposed within gaid f£fiuid
chamber, a guide passaga means formed longitudinally
through said hollow syringe barrel and said plunger, said

10 guide passage means including an sperture disposed within
gaid fluid chamber and & valve assexbly disposed {n
cperative relationship relative ¢o0 gaid guide passage
means to prevent pessege of fluid through said gutde
passage means during flushing or espirating of said

15 cathatar intzoduction. syringe or during the introduction
or withdrawal 0f a catheter or catheter guide wire
through said guide pagsage maans and to pernit fluid ¢o
flow from the patient's dody into said fluid chamber
.through said aperture, said guide passage means being

20 configured to maintain the cathater or catheter guide
wire in.a substantially straight configuration while the
catheter or catheter guide wire is disposed within sasiad
guide passsge means.

2. The oathetar Lnt:oguction gyringe of Claim 1

25 wherein said apsrture is formed adjscent thas distal end
of said £fluid chamber. ‘

3. The catheter introduction syringe of Claim 1
wharain said guide passage means comprisags a firsgt
gection q:tenhing owtvardly from said hollow syzinge

a9 barrel and a second section extending inwardly into the
interior of said £luid chamber.

4. The catheter introduction syringe of Claim 3
wherein said second secticn extends inwardly from the
inner end of said f£irst section.

35 5.: The catheter introduction syringe of Claim 4
wherein said first section and said second section
comprise & single hollow mamber. L —
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6. The catheter introduction syringe ¢f Claim 3
wherein an intermadiate ‘channel ig formed between said
first section and gaid seécond section. '

7. The ecatheter introducticn syringe of Claim 6

5 further including a conical alignment recess formed on
the proxissl ‘end of said first section.

8. The catheter introduction syringe of Claim 3
whorain said further includes a conical alignment vecess
formed on the prozimal end of said macond saction.

10 9. The catheter introdugtion syringe of Claim 3
vharein the proximal end of said second section &8s
disposed within said plunger when gaid plunger is fully
retracted ralative t0 s3id hollow syringe barrel.

10. The catheter introduction syringe of Claim 5

15 further includes & plunger sesl mounted on said plunger
and a plunger stop is formed on the interior of said
hollow syringe barrel to engage said plungar seal to
limit retraction of seid 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 gaid valve assembly is
operatively disposed therein.

12. The catheter introduction syringe of Claim 1

25 wherein a chamber is cooperatively formed batween the
distal end of gaid plunger and the diastal end of sgaid
hollow syringa barcel vhen gaid plunger is fully
advanced, said aperture being disposed within said
chamber.

‘30 13." A catheter introduction syringe for the
introducticn of a cathater or cathater guide wire intc a
patient's body, said catheter introduction syringe
comprises a hollow syringe barrel including a fluid
chamber, a plunger movable between an advanced and

35 retracted positicn slidadbly disposed within said f£luid
chamber, a guide passage moens formed longitudinally
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thgough 8848 hollow syringe barrel and said plunger, said
guide passage reans including a. first and second section,
said first section including a plercing point extending
cutwardly from the digtal end of said hollow syringe
barrel and ‘said second section is affixed to said plunger
slidably disposed within gaid f£irgt section and a valve
assembly disposed in operative relationship relastive to
said guide passage means t0 prevent passage ¢of fluid
through said guide passage means during flushing or
aspirating of said cetheter introduction syringe or
during the introduction or withdrswel of a catheter or
cathataer guide wire through said guide pagsage mesns and
to permit €luid to flow from the patient's body into said
£luid chamber through said aperture, ssid guide passage
aeans being configured to maintain the catheter or
cathatar guide wire in a substantially straight
configuration while the catheter or catheter guide wire
is digsposad within said guide passage means.

14, The catheter introduction syringe of Claim 13
wharein said aparture ig formed through said second
section adjacent the distal end of zaid plunger.

15. The cathetar introduction syringe of Claim 14
wvherein said second section includes a conical alignment
recess formed on the proximal end theveof.

16. The catheter introduction syringe of Claim 13
wherein the major portion of said second section 4s
dtspoae& within gaid first section when said plunger is
fully advanced inwardly relative to said hollow syringe
barrel,

17. The catheter introduction syringe of Claim 16
further includes a plunger stop is formed on the interior
of said hollow syringe barrel to engage said plunger seal
o lim(t yretraction of saild plunger when said plunger s
£ully retracted relative to said hollow syringe barrel.

18. The catheter introduction syringe of Claim 13
wherein the distal end of said sacond portion is disposed
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within said first section whan said plunger ig in either
the fully advenced or fully retracted position relative
<o said hollow syringe barrel.

19, The catheter introduction syringe of Claim 13
vherein said plunger includes a centrally disposed
channel formed therethrough and said valve assembly is
operatively disposed therein.

20. The catheter introduction syringe of Claim 13
wherein a chamber 1is cooperatively formed detwsen the
digstal end of said plunger and the distsl end of said
hollow syringe barrel when said plunger is fully
advanced, said aperture being disposed within said
chiamber. i ;

21. A cathater introduction syringe for the
introduction of a catheter or catheter guide wire into a
patient's body, said catheter introduction syringe
compzrises a hollow syringe barrel including a £luid
chambar, a plunger movable batween an advanced end
retracted position slidably disposaed within said fluid
chamber, a guide passage means formed longitudinally
through said hollow syringe barrel and said plunger, said
guide passage means including 8 f£irst and second section,
gsaid first section including a blunt point extending
ocutwardly from the distal end of said hollow syringe
sarrel and said second section including a piercing point
affixed ¢to said plunger slidebly disposed within said
first section and a valve assembly disposed in operative
relationship relative to ssid guide pagsage means to
prevent passaga of £luid through sald guide pessage means
during flushing oz aspirating of said catheter
introduction syringe or during the introduction or
withdrawel of a catheter or cathater guide wire through
said guide pessage means and to permit fluid to flow from
the patient's body into said £luid chamber through said
aperture, said guide passage means baing configured ¢o
maintain the catheter or catheter guide wire in a
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substantially straight configuration while the catheter

or cathetar guide wire is disposed within gaid guide
passage means.

22.

The .cathéater introduction syringe of Clsim 21

wherain said aparture is formed through said second
gection adjacent the distal end of said plunger.

23.

The catheter introduction syringe of Claim 21

said sacond section includes 2 conical alignment recess
formed on the distal end thereof.

24.

The catheter introduction syringe of Claim 21

wherein the major portion of second section is disposed
within said first section and saild piercing point extends
outwardly from said blunt point when said plunger is

fully advanced relative to said hollow syringe barrel.

25.

The catheter introduction syringe plunger of

Claim 24 wherein said blunt point is disposed within the
£irat section when s3id plunger is fully retracted
relative to said hollow syringe barrel.

25.

The catheter introduction syringe of Claim 25

further includes s plunger seal mounted on said plunger
and a2 plunger stop is. formed eon the interior of said
hollow syringe barrel to engage said plunger seal to
limit retraction of said plunger when ssid plunger is
retracted relative to said hollow syringe barrel.

27.

The catheter introduction syringe of Claim 21

wherein said plunger includaes a centrally disposed
channel formed therethrough and said valve assembly is
operatively disposed thazrein.

28.

The catheter introduction syringe of Claim 21

wvherein a chamber is coocperatively formed between the
distal end of said plunger and the distal end of said
hollow syringe berrel when seid plunger is fully
sdvanced, said aperture being disposed within said

chamber.
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