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A valved catheter is provided which includes a slit that opens 
readily in both directions either when a fluid is caused to flow 
from the interior to the exterior thereof or when a fluid is 
caused to flow from the exterior to the interior thereof, and 
that prevents inadvertent closure thereof from the opened 
state. The valve includes an openable slit that penetrates from 
the inner surface to the outer surface of a distal end section of 
a valved catheter with a closed distal end, and edge portions 
on the two sides of the slit are formed along the direction in 
which the valved catheter extends. The slit includes a linear 
shape in the cross-section of the distal end section of the 
valved catheter that extends in a position away from a center 
line “c” that passes through the center of the valved catheter 
in parallel with this center line “c” whereupon, either one of 
the edge portions deforms more readily than either one of the 
other edge portions. 
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VALVED CATHETER 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. This application claims priority under 35 U.S.C. 
S119 to Japanese Patent Application Serial No. 2009-199639, 
filed Aug. 31, 2009, the entire contents of which are incorpo 
rated by reference in their entirety. 

TECHNICAL FIELD 

0002 The present disclosure relates to a valved catheter 
through which a fluid is able to pass from the interior to the 
exterior thereof, and from the exterior to the interior thereof, 
by way of a valve including a slit. 

DESCRIPTION OF RELATED ART 

0003. The temporary and long-term delivery of medical 
fluids, including anti-cancer agents and nutrients, into the 
vein of a patient conventionally involves, for example, the 
placement of a catheter in the body of the patient. Stable 
injection of medical fluids employing such catheters neces 
sitates the avoidance of catheter blockage while the medical 
fluid is being injected. However, when catheters with an open 
distal end are employed, blood is able to infiltrate into the 
catheter where it coagulates and causes the blockage thereof. 
While catheter blockage by blood is commonly prevented by 
filling the lumen of the catheter with a heparin-added physi 
ological saline solution or the like, this renders the operation 
pertaining to the placement of the catheter in the body of the 
patient more troublesome and, moreover, increases the bur 
den on the medical practitioner and the patient. 
0004 To that end, a valved catheter that prevents catheter 
blockage caused by coagulated blood using a design based on 
the elimination of the opened distal end and the provision of 
a valve that is normally closed and opens only when a medical 
fluid or blood is being extracted between the interior and the 
exterior of the catheter has been developed (see, for example, 
U.S. Pat. No. 7,413.564). In this slit valve catheter (valved 
catheter), an elongate recessed portion is formed along the 
longitudinal direction thereof, and a slit is formed in the 
center of this recessed portion along the longitudinal direc 
tion of the recessed portion. 
0005. The slit of this slit valve catheter is designed to open 
both inward and outward by a comparatively small pressure 
and, when a predetermined pressure differential is generated 
between the interior and exterior of the slit valve catheter, the 
slit valve opens to facilitate either the injection of a medical 
fluid into a vein or the extraction of blood from a vein through 
the catheter. In addition, this slit is closed in the absence of the 
generation of this predetermined pressure differential 
between the interior and exterior of the slit valve catheterand, 
accordingly, blood coagulation within the slit is prevented. 
0006. However, in the conventional valved catheter 
described above, the opposing Surfaces of the edge portions 
of the two sides of the slit of the valve catheter are in intimate 
contact, and simultaneously deform while retaining their 
symmetrical shape when the slit opens and closes. For this 
reason, the slit is less readily able to be opened from the 
closed state at low fluid pressure due to the pressure contact 
between these opposing Surfaces, and is less readily able to be 
closed from the opened State. 
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SUMMARY 

0007. With the foregoing conditions in mind, it is an object 
of the present disclosure to provide a valved catheter that 
includes a slit that opens readily in both directions when 
either a fluid is caused to flow from the interior to the exterior 
thereof or when a fluid is caused to flow from the exterior to 
the interior thereof; and that prevents inadvertent closure 
thereof from the opened state. 
0008. A characterizing feature of the constitution of the 
valved catheter pertaining to the present disclosure for 
achieving this object resides in a resilient and flexible valved 
catheter which is made from a resin and which is formed in a 
tube shape with a closed distal end and in which a valve 
including an openable slit that penetrates from the inner Sur 
face to the outer Surface is formed along the longitudinal 
direction in this distal end section, a first edge portion of the 
edge portions of the two sides of the slit of the valve being 
deformed more readily than the other edge portion when 
either a fluid is caused to flow from the interior to the exterior 
by way of the valve, or when a fluid is caused to flow from the 
exterior to the interior by way of the valve. 
0009. In the valved catheter of the present disclosure of the 
constitution described above, a first edge portion of the edge 
portions of the two sides of the slit of the valve including a slit 
is deformed more readily by the pressure of a fluid than the 
other edge portion. Accordingly, the two edge portions of the 
slit do not deform simultaneously and, instead, the slit is 
opened slightly due to the initial deformation of the first edge 
portion, and is subsequently opened sufficiently to allow fluid 
to pass therethrough due to the force that is generated by the 
flow of fluid. In addition, even if the other edge portion is 
deformed in a direction for closing the slit from the opened 
slit state, because the first edge portion does not deform 
simultaneously with the other edge portion and a state that 
allows the flow of fluid to occur is able to he maintained, the 
slit closes gradually as the fluid pressure drops and as the first 
edge portion approaches the other edge portion. 
0010. In this case, the first edge portion that deforms more 
readily and the other edge portion that deforms less readily 
than the first edge portion are interchangeable in accordance 
with whether the fluid is passing from the interior to the 
exterior of the circular tube-shaped body or if the fluid is 
passing from the exterior to the interior of the circular tube 
shaped body. Accordingly, the slit opens readily not only 
when fluid flows from the interior to the exterior of the valved 
catheter but also when fluid flows from the exterior to the 
interior of the valved catheter and, as a result, the bidirec 
tional inward and outward flow of fluid therethrough is able to 
be effected smoothly. In addition, when little or no pressure 
differential exists between the interior and the exterior of the 
valved catheter, the closed state of the slit is maintained. 
(0011. Notably, the term fluid referred to in the present 
disclosure describes fluids that are injected into the vein of a 
patient Such as medical fluids, including anti-cancer agents 
and nutrients, and fluids that are extracted from the vein, 
including blood. The fluid that flows from the interior to the 
exterior of the valved catheter shall be hereinafter referred to 
as a medical fluid, while the fluid that flows from the exterior 
to the interior of the valved catheter shall be hereinafter 
referred to as blood. In addition, the cross-sectional shape of 
the tube-shaped valved catheter may be circular or elliptical, 
or a range of shapes similar thereto. 
0012 Another characterizing feature of the valved cath 
eter pertaining to the present disclosure resides in the shape of 
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the adjoining sections of the slit in the cross-section orthogo 
nal to the longitudinal direction of the distal end section of the 
valved catheter being described by the asymmetry of the edge 
portions of the two sides about the slit. 
0013 The asymmetry of the edgeportions of the two sides 
about the slit described herein refers to a relationship 
whereby, bending the cross-sectional shape of the valved 
catheter about the slit, the adjoining sections to the two edge 
portions of the slit do not overlap perfectly. For example, for 
a valved catheter of a circular cross-sectional shape, the slit 
describes a linear shape in the cross-section of the valved 
catheter, and is located in a position away from an imaginary 
straight line (where it does not overlap this imaginary straight 
line) passing through the center of the valved catheter. In 
addition, for a valved catheter of an elliptical cross-sectional 
shape, the slit describes a linear shape in the cross-section of 
the valved catheter, and is located in a position away from the 
directions in which the long axis and short axis thereof pass 
ing through the center of the valved catheter extend. 
0014. Accordingly, because the shape of the adjoining 
sections to the edge portions of the two sides of the slit is 
always asymmetrical about the slit, either one of the edge 
portions is able to be more readily deformed than the other 
edge portion by the pressure exerted thereon by the medical 
fluid. In addition, once the slit is open, the slit does not close 
until the fluid pressure drops and the more readily deformable 
edge portion approaches the other edge portion and, accord 
ingly, the slit closes gradually and the inadvertent closure 
thereof is prevented. 
0015. A further characterizing feature of the valved cath 
eter pertaining to the present disclosure resides in the valved 
catheter being formed in a tube shape with a circular cross 
section, the slit describing a linear shape in the cross-section 
in a position away from an imaginary straight line passing 
through the center of the valved catheter and extending in 
parallel with the imaginary straight line and, taking a mini 
mum distance from the imaginary straight line to the slit as 
“a” and a distance equivalent to “a subtracted from "/2 of the 
inner diameter of the circular tube-shaped shaped body as 
“b,” “a” being greater than “b.” 
0016. Accordingly, when a medical fluid is caused to flow 
from the interior to the exterior of the valved catheter, the slit 
opens readily as a result of the pressure exerted thereon by the 
medical fluid in Such a way that the edge portion of the edge 
portions of the two sides of the slit of the side away from the 
imaginary straight line separates outward with respect to the 
edge portion on the imaginary straight line side. In addition, 
when blood flows from the exterior to the interior of the 
valved catheter, the slit opens readily as a result of the pres 
sure that is exerted thereof by the blood in such a way that the 
edge portion of the edgeportions of the two sides of the slit of 
the imaginary Straight line side separates inwardly with 
respect to the edge portion of the side away from the imagi 
nary straight line. In addition, once the slit is open, because 
the slit does not close until the fluid pressure drops and the 
more readily deformable edge portion approaches the other 
edge portion, the slit closes gradually and the inadvertent 
closure thereof is able to be prevented. Furthermore, the 
valved catheter produced in accordance with the present dis 
closure is ideal in terms of the suitability of the ease of 
opening thereof, and in being able to close gradually in 
response to the drop in fluid pressure when closing from an 
opened State. 
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0017. Another characterizing feature of the constitution of 
the valved catheter of the present disclosure resides in the 
edge portions of the two sides of the slit of the valve being 
constituted by resins of different hardness. 
0018. Accordingly, because the hardness of the first edge 
portion of the edge portions of the two sides of the slit is less 
than the hardness of the other edge portion, the first edge 
portion of the slit is more readily deformable than the other 
edge portion. For this reason, when a medical fluid flows from 
the interior to the exterior of the valved catheter, the slit opens 
readily due to the pressure that is exerted thereon by the 
medical fluid in such a way that the first edge portion of the 
two edge portions of the slit separates outwardly with respect 
to the other edge portion, and when blood flows from the 
exterior to the interior of the valved catheter, the slit opens 
readily due to the pressure that is exerted thereon by the blood 
in Such a way that the first edge portion of the two edge 
portions of the slit separates inwardly with respect to the other 
edge portion. That is to say, the slit opens readily when either 
a medical fluid is caused to flow from the interior to the 
exterior of the valved catheter or when blood is caused to flow 
from the exterior to the interior thereof, and inadvertent clo 
sure from the opened state thereof is prevented. The resins 
employed in this case may be resins of different types, or they 
may be identical resins of different hardness. 
0019. An additional characterizing feature of the consti 
tution of the valved catheter pertaining to the present disclo 
Sure resides in a contrast-imparting material of greater hard 
ness than the resin being incorporated into the other edge 
portion of the slit of the valve. 
0020. Accordingly, when the valved catheter is positioned 
within the body, the slit is able to be readily opened using the 
contrast-imparting material thereofas a means for confirming 
the position of the valved catheter. That is to say, because the 
contrast-imparting material is normally constituted of barium 
ortungsten which is harder than the resin, the incorporation of 
this contrast-imparting material in the other edge portion of 
the slit ensures that the hardness of the other edge portion is 
greater than the hardness of the first edge portion of this slit. 
As a result, when either a medical fluid is caused to flow from 
the interior to the exterior of the valved catheter or when 
blood is caused to flow from the exterior to the interior, the slit 
is able to be more readily opened, and inadvertent closure 
from the opened state is able to be prevented. In this case, the 
contrast-imparting material may be incorporated in the other 
edge portion as a powder, or it may be incorporated in the 
other edge portion as fibers. 
0021. An additional characterizing feature of the consti 
tution of the valved catheter pertaining to the present disclo 
sure resides in the thickness of the first edge portion of the slit 
of the valve being thinner than the other edgeportion. Accord 
ingly, when either a medical fluid is caused to flow from the 
interior to the exterior of the valved catheter or when blood is 
caused to flow from the exterior to the interior of the valved 
catheter, the slit is able to be more readily opened, and inad 
vertent closure thereof from the opened state is able to be 
prevented. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0022 FIGS. 1A-1B show a valved catheter of a first 
embodiment of the present disclosure of which, FIG. 1A is a 
side view and FIG. 1B is a rear view thereof 
0023 FIG. 2 is a cross-sectional view taken along the line 
2-2 of FIG. 1A: 
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0024 FIG.3 is an explanatory diagram of the valved cath 
eter when placed in the body of a patient; 
0025 FIGS. 4A-4B show a distal end section of a valved 
catheter of a second embodiment of the present disclosure of 
which, FIG. 4A is a side view and FIG. 4B is a rear view 
thereof 
0026 FIG. 5 is a cross-sectional view taken along the line 
5-5 of FIG. 4A: 
0027 FIGS. 6A-6B show a distal end section of a valved 
catheter of a third embodiment of the present disclosure of 
which, FIG. 6A is a side view and FIG. 6B is a rear view 
thereof 
0028 FIG. 7 is a cross-sectional view taken along the line 
7-7 of FIG. 6A: 
0029 FIG. 8 is a cross-sectional view of a distal end sec 
tion of a valved catheter of a fourth embodiment of the present 
disclosure; 
0030 FIG. 9 is a cross-sectional view of a distal end sec 
tion of a valved catheter of a modified example of the fourth 
embodiment; 
0031 FIG. 10 is a cross-sectional view of a distal end 
section of a valved catheter of a fifth embodiment of the 
present disclosure; and 
0032 FIG. 11 is a cross-sectional view of a distal end 
section of a valved catheter of a modified example of the fifth 
embodiment. 

DESCRIPTION OF THE EMBODIMENTS 

0033. A first embodiment of the valved catheter pertaining 
to the present disclosure will be hereinafter described in detail 
with reference to the drawings. FIGS. 1A-1B and FIG. 2 show 
a valved catheter 10 of this embodiment. The valved catheter 
10, which is used for delivering a medical fluid such as an 
anticancer agent or nutrients into a vein (reference characters 
B1 to B3 and so on as shown in FIG.3) of a patient A, is placed 
in the patient A by the connection of a port 17 to a proximal 
end portion 11 thereof. The valved catheter 10, which is 
constituted by an elongate, circular tube-shaped body com 
posed of a soft polyurethane resin, is resilient and flexible. 
0034. In addition, a dome-shaped wall portion 12 is 
formed in the distal end of the valved catheter 10, and the 
distal end of the valved catheter 10 is closed by this wall 
portion 12. The wall portion 12, which is composed of silicon 
or polyurethane that is softer than the main body of the valved 
catheter 10, is fastened to the main body of the valved catheter 
10 by adhesion or fusion. An elongate valve 13 that extends 
along the axial direction (longitudinal direction) of the valved 
catheter 10 is formed in a section of the circumferential Sur 
face portion of the valved catheter 10 more towards the proxi 
mal end portion 11 side than the wall portion 12. 
0035. The valve 13 is constituted by a linear slit 14 that 
extends along the axial direction of the valved catheter 10, 
and by edge portions 15, 16 formed in the two sides of the slit 
14 (two sides around the circumference thereof). The slit 14 
penetrates from the inner circumferential surface to the outer 
circumferential surface of the valved catheter 10 and, as 
shown in FIG. 2, is formed in parallel with an imaginary 
straight line drawn as the center line “c” of the present dis 
closure. In addition, taking a tangent line that touches the 
inner circumferential surface of the valved catheter 10 and 
that runs parallel to the center line “c” as “d, a length “a” 
from the centerline 'c' to the slit 14 is set longer than a length 
“b' from the tangent line “d to the slit 14. In this case, the 
length of “a” is set so as to be approximately twice the length 
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of the length “b.” The edge portion 15 is constituted by the 
adjoining section of the edge portion on the center line “c” 
side of the slit 14, and the edgeportion 16 is constituted by the 
adjoining section of the edge portion on the tangent line “d 
side of the slit 14. 

0036. The slit 14 opens as a result of the deformation of the 
edge portions 15, 16 when the pressure exerted orthogonally 
on the inner surface and the outer surface of the valve 13 
reaches, for example, at least 50 to 60 cm H.0. In this case, 
when a positive pressure is exerted on the inner surface of the 
valved catheter 10 and a negative pressure is exerted on its 
outer Surface, the slit 14 opens initially as a result of the edge 
portion 16 being pressured outwardly away from the edge 
portion 15. In addition, when a positive pressure is exerted on 
the outer surface of the valved catheter 10 and a negative 
pressure is exerted on its inner Surface, the slit 14 opens as a 
result of the edge portion 15 being pressured inwardly away 
from the edgeportion 16. In the absence of any pressure being 
exerted on the valve 13, or when the pressure exerted thereon 
is less than a predetermined value, the resilience of the valve 
13 ensures intimate contact between the opposing Surfaces of 
the edge portions 15, 16 from which the slit 14 is formed and, 
accordingly, ensures closure of the slit 14. 
0037. When the valved catheter 10 of this constitution is 
employed to deliver a medical fluid into the vein of a patient 
A, the port 17 is initially connected to the proximal end 
portion 11 of the valved catheter 10. The port 17, which is 
constituted by fastening a septum 19 to the upper surface of a 
circular plate-shaped main body 18, includes a space portion 
(not shown in the drawing) formed in its interior. The septum 
19 is constituted of a material through which a needle is able 
to be inserted that possesses a property whereby, upon 
removal of the needle, the hole created by the insertion of the 
needle closes up. Accordingly, when the needle of a syringe 
filled with a medical fluid is inserted in the septum 19 of the 
port 17 and a medical fluid is injected through the syringe into 
the port 17, the medical fluid is able to pass from the space 
portion of the port 17 through the interior of the valved 
catheter 10 and flow outwardly therefrom through the slit 14. 
0038. As shown in FIG. 3, the valved catheter 10 to which 
the port 17 is connected is able to be inserted through a chest 
portion C of the patient A into a vein, or is able to be inserted 
through an arm portion D of the patient A into a vein. When 
the valved catheter 10 to which the port 17 is connected is to 
be inserted through the chest portion C into the vein, an 
incision is made in the adjoining section of a vein of the chest 
portion C such as, for example, the subclavian vein B1, 
whereupon the valved catheter 10 is inserted through the 
subclavian vein B1 located in proximity to this section, and 
the distal end section thereof is then passed through to a 
superior caval vein B2. The port 17 is then subcutaneously 
embedded in the chest portion. 
0039. In addition, when the valved catheter 10 to which the 
port 17 is connected is to be inserted through the arm portion 
D into the vein, an incision is made in the upper arm section 
of the arm portion D, whereupon the valved catheter 10 is 
inserted through a brachial vein B3 located in proximity 
thereto and its distal end section is then passed from the 
brachial vein B1 through to the superior caval vein B2. The 
port 17 is then subcutaneously embedded in the chest portion. 
In both cases, a state in which the interiorportion between the 
valved catheter 10 and the port 17 is filled with a physiologi 
cal saline Solution is established. Accordingly, the inward 
pressure of the valved catheter 10 is essentially the same as 
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the outward pressure thereof and, as a result, the closed State 
of the slit 14 is able to be maintained. 

0040. When a medical fluid is to be delivered to the vein of 
the patient A by way of the valved catheter 10 to which the 
port 17 is connected, the needle of the syringe filled with the 
medical fluid is first inserted through the surface of the skin 
and passed through the septum 19, and the tip of the needle is 
then positioned in the interior of the port 17. The medical fluid 
is injected from the syringe into the port 17. As a result, the 
medical fluid is caused to pass from the interior of the port 17 
through the interior of the valved catheter 10, and is subse 
quently introduced into the superior caval vein B2 through the 
slit 14. When the pressure exerted on the medical fluid from 
the syringe is greater than the pressure of the blood within the 
superior caval vein B2, the edge portions 15, 16 of the valve 
13 deform outwardly from the valved catheter 10 and the slit 
14 opens. In this case, the slit 14 is initially caused to open due 
to the deformation of the edge portion 16 outward, where 
upon the edge portion 15 is then deformed, and the slit 14 is 
caused to open further, due to the force that is Subsequently 
generated by the flow of the medical fluid. 
0041 Moreover, processes pertaining to blood extraction 
and confirmation of blood reflux include the needle of the 
Syringe in a vacuum state being inserted through the Surface 
of the skin and passed through the septum 19. When the tip of 
the syringe is positioned in the interior of the port 17, the 
plunger of the Syringe is pulled. As a result, the blood in the 
vein passes from the Superior caval vein B2 through the slit 14 
into the interior of the valved catheter 10. At this time, the slit 
14 is caused to open toward the interior of the valved catheter 
10 as a result of deformation of the edge portions 15, 16 of the 
valve 13 generated by the suction force of the syringe. In this 
case, the slit 14 is caused to open initially due to inward 
deformation of the edge portion 15, and the edge portion 16 
then deforms, and the slit 14 is caused to open further, due to 
the force subsequently generated by the flow of the medical 
fluid. At this time, the edge portion 16 deforms outward. 
0042. Accordingly, when a medical fluid is delivered 
through the valved catheter 10 into a vein or when blood from 
a vein is suctioned into the interior of the valved catheter 10, 
the slit 14 is able to open readily and the medical fluid or blood 
is able to flow smoothly therethrough. In addition, when the 
pressure of the medical fluid or blood drops, the slit 14 does 
not close immediately and instead closes gradually in accor 
dance with the drop in pressure. Furthermore, when no medi 
cal fluid is being injected and no blood is being Suctioned 
using the Syringe, the closed State of the slit 14 is maintained 
due to the restoring force of the valve 13 afforded by the 
resilience thereof. 

0043. In the valved catheter 10 pertaining to this embodi 
ment which includes the valve 13 constituted by the slit 14 
and the edge portions 15, 16 located at the two sides of the slit 
14 in this way, the slit 14 is formed in a linear shape in position 
away from the center line “c” of the valved catheter 10 in such 
a way as to extend in parallel with the centerline “c.” Accord 
ingly, when a medical fluid is delivered from the valved 
catheter 10 into the vein, the edge portion 16 deforms more 
readily than the edge portion 15 and, when the blood of a vein 
is suctioned into the interior of the valved catheter 10, the 
edge portion 15 deforms more readily than the edge portion 
16. As a result, the edge portions 15, 16 do not open simulta 
neously and, instead, the slit 14 opens slightly due to the 
initial deformation of either the edge portion 16 or the edge 
portion 15, and the slit 14 then opens sufficiently to allow the 
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medical fluid or blood to pass therethrough when the force 
generated by the flow of medical fluid or blood is subse 
quently exerted thereon. 
0044. In addition, once the slit 14 is open, because the slit 
14 does not close until the fluid pressure drops and either the 
more readily deforming edge portion 16 approaches the other 
edge portion 15 or the more readily deforming edge portion 
15 approaches the other edge portion 16, the slit 14 closes 
gradually and the rapid closure thereof is prevented. Accord 
ingly, the slit 14 opens readily not only when a medical fluid 
flows from the interior to the exterior of the valved catheter 10 
but also when blood flows from the exterior to the interior 
thereof, and a smooth interior/exterior bidirectional flow of 
medical fluid or blood is afforded thereby. In addition, 
because the distance 'a' from the centerline 'c' to the slit 14 
is longer than the distance “b' from the tangent line “d to the 
slit 14, the production of an ideal slit 14 in terms of both the 
suitability of the ease of opening thereof and being able to 
close gradually in response to the drop in fluid pressure when 
closing from an opened state is afforded thereby. 
004.5 FIG. 4 and FIG. 5 show a valved catheter 20 per 
taining to a second embodiment of the present disclosure. 
Similarly to the valved catheter 10 described above, the 
valved catheter 20 has an open proximal end portion 21 and a 
dome-shaped wall portion 22 formed in its distal end. A valve 
23 of this embodiment is constituted by a linear slit 24 pro 
vided to extend in the axial direction of the valved catheter 20, 
and by edge portions 25, 26 formed in the two sides of the slit 
24 in the circumferential direction. The slit 24 is formed in 
Such a way as to lie on an imaginary straight line (not shown 
in the drawing) passing through a center point in the cross 
section of the valved catheter 20 shown in FIG. 5. 
0046. In addition, while the resin material from which the 
edge portion 25 is constituted is a polyurethane of the same 
type as the other sections from which the valved catheter 20 is 
constituted, this polyurethane is softer than the polyurethane 
from which the othersections are constituted, and the sections 
composed of this soft resin material include the edge portion 
25 section adjacent to the slit 24 and sections that extend 
along the front side and rear side of the edge portion 25. That 
is to say, the edge portion 25 is constituted from a soft section 
in the section that extends from the proximal end to the distal 
end section of the valved catheter 10 excluding the wall 
portion 22, and the section thereof adjacent to the slit 24. The 
constitution of the other sections of the valved catheter 20 is 
identical to the constitution of the othersections of the valved 
catheter 10 of the first embodiment described above. 
0047. The operations performed employing the valved 
catheter 20 to deliver a medical fluid into the vein of a patient 
A or to suction blood from a vein are identical to the opera 
tions performed employing the valved catheter 10 as 
described above to deliver a medical fluid into the vein of a 
patient A or Suctioning blood from a vein. Accordingly, when 
either a medical fluid is caused to flow from the interior to the 
exterior of the valved catheter 20 or when blood is caused to 
flow from the exterior to the interior thereof, the edge portion 
25 responds more sensitively to changes in fluid pressure than 
the edge portion 26 and, in turn, deforms more readily than 
the latter. The remaining action and effects of the valved 
catheter 20 are identical to the action and effects afforded by 
the valved catheter 10. 

0048 FIG. 6 and FIG. 7 show a valved catheter 30 per 
taining to a third embodiment of the present disclosure. Simi 
larly to the valved catheter 10, the valved catheter 30 includes 
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an open proximal end portion 31 and has a dome-shaped wall 
portion 32 formed in its distal end. A valve 33 thereof is 
constituted by a linear slit 34 provided to extend in the axial 
direction of the valved catheter 30, edge portions 35, 36 
formed in the two sides of the slit 34 in the circumferential 
direction, and a contrast-imparted portion 37 formed in the 
interior of the edge portion 35. The slit 34 is formed in such a 
way as to lie on an imaginary straight line (not shown in the 
drawing) passing through a center point in the cross-section 
of the valved catheter 30 shown in FIG. 7. 
0049. In addition, the contrast-imparted portion 37, which 

is constituted by admixing a polyurethane resin with a con 
trast-imparting material composed of a barium or tungsten 
powder or the like of greater hardness than the polyurethane 
resin, is formed in parallel with the slit 34 in a section adjacent 
to the slit 34. The contrast-imparted portion 37 prevents the 
transmission of X-rays therethrough and, accordingly, when 
irradiated with X-rays, a shadow is formed and a contrast with 
the other sections is created thereby. This contrast affords 
confirmation of the position of the distal end section of the 
valved catheter 30 when it is placed in the body. The consti 
tution of the other sections of the valved catheter 30 is iden 
tical to the constitution of the valved catheter 10 of the first 
embodiment described above. 
0050. The operations performed employing the valved 
catheter 30 to deliver a medical fluid into the vein of a patient 
A or to suction blood from a vein are identical to the opera 
tions performed employing the valved catheter 10 as 
described above to deliver a medical fluid into the vein of a 
patient A or to Suction blood from a vein. Accordingly, 
because the edge portion 35 is made less readily deformable 
than the edge portion 36 by the provision of the contrast 
imparted portion 37, when either a medical fluid is caused to 
flow from the interior to the exterior of the valved catheter 30 
or when blood is caused to flow from the exterior to the 
interior thereof, the edge portion 36 responds more sensi 
tively to changes in fluid pressure than the edge portion 35 
and, in turn, deforms more readily than the latter. Further 
more, a contrast is produced between the contrast-imparted 
portion 37 and the other sections when they are irradiated 
with X-rays, and therefore it is possible to confirm the posi 
tion of the distal end section of the valved catheter 30 inside 
the body. The remaining action and effects of the valved 
catheter 30 are identical to the action and effects of the valved 
catheter 10. 

0051 FIG. 8 shows a cross-section of the distal end sec 
tion of the valved catheter 40 pertaining to a fourth embodi 
ment of the present disclosure. The valve 43 of this valved 
catheter 40 is constituted by a linear slit 44 provided to extend 
along the axial direction (the direction orthogonal to the plane 
of the paper of FIG. 8) of the valved catheter 40, and by edge 
portions 45, 46 formed in the two sides of the circumferential 
direction of the slit 44. The edge portion 46 is formed thinner 
than the edge portion 45 due to the formation of an inclined 
face in the outer circumferential side of a section adjacent to 
the slit 44 of the valved catheter 40 that thins gradually toward 
the slit 44 side. While there is no hard section and no contrast 
imparted portion provided in the valved catheter 40, the con 
stitution of the other sections of the valved catheter 40 is 
identical to the constitution of the valved catheters 20, 30 
described above. 
0052. The operations performed employing the valved 
catheter 40 to deliver a medical fluid into the vein of a patient 
A or to suction blood from a vein are identical to the opera 
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tions performed when employing the valved catheter 10 as 
described above to deliver a medical fluid into the vein of a 
patient A or to Suction blood from a vein. Accordingly, the 
edge portion 46 is formed thinner than the edge portion 45 
and, as a result, deforms more readily than the latter. As a 
result, when either a medical fluid flows from the interior to 
the exterior of the valved catheter 40 or when blood flows 
from the exterior to the interior thereof, the edge portion 46 
deforms prior to the edge portion 45 and the slit 44 opens 
readily. The other action and effects of the valved catheter 40 
are identical to the action and effects of the valved catheter 10 
described above. 

0053 FIG. 9 shows a cross-section of a distal end section 
of a valved catheter 4.0a pertaining to a modified example of 
the fourth embodiment of the present disclosure. A valve 43a 
of this valved catheter 4.0a is constituted by a linear slit 44a 
provided to extend along the axial direction of the valved 
catheter 40a, and by edgeportions 45a, 46a formed in the two 
sides of the circumferential direction of the slit 44a. The edge 
portion 46a is formed thinner than the edge portion 45a due to 
the formation of an inclined face in the outer circumferential 
side of a section adjacent to the slit 44a of the valved catheter 
40a that thins gradually to the slit 44a side. The constitution 
of the other sections of the valved catheter 4.0a is identical to 
the other sections of the valved catheters 40 described above. 
0054 The operations performed employing the catheter 
40a to deliver a medical fluid into the vein of a patient A or to 
suction blood from a vein are identical to the operations 
performed employing the valved catheter 10 as described 
above to deliver a medical fluid into the vein of a patient A or 
to suction blood from a vein. The other action and effects 
afforded by the valved catheter 4.0a are identical to the actions 
and effects of the valved catheter 40 described above. 

0055 FIG.10 shows a cross-section of a distal end section 
of the valved catheter 50 of a fifth embodiment of the present 
disclosure. The valve 53 of this valved catheter 50 is consti 
tuted by a linear slit 54 provided to extend along the axial 
direction of the valved catheter 50, and by edge portions 55. 
56 formed in the two sides of the circumferential direction of 
the slit 54. The edgeportion 55 is formed thicker than the edge 
portion 56 due to the formation of a projecting portion in the 
outer circumferential side of a section adjacent to the slit 54 of 
the valved catheter 50. The constitution of the other sections 
of the valved catheter 50 is identical to the other sections of 
the valved catheters 40 described above. 
0056. The operations performed employing the valved 
catheter 50 to deliver a medical fluid into the vein of a patient 
A or to suction blood from a vein are identical to the actions 
performed employing the valved catheter 10 as described 
above to deliver a medical fluid into the vein of a patient A or 
to suction blood from a vein. Accordingly, the edge portion 55 
is formed thicker than the edge portion 56 and, as a result, 
deforms less readily than the latter. As a result, when either a 
medical fluid flows from the interior to the exterior of the 
valved catheter 50 or when blood flows from the exterior to 
the interior thereof, the edge portion 56 deforms prior to the 
edge portion 55 and the slit 54 opens readily. The other action 
and effects of the valved catheter 50 are identical to the action 
and effects of the valved catheter 40 described above. 

0057 FIG.11 shows a cross-section of a distal end section 
of the valved catheter 50a pertaining to a modified example of 
the fifth embodiment of the present disclosure. The valve 53a 
of this valved catheter 50a is constituted by a linear slit 54a 
provided to extend along the axial direction of the valved 
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catheter 50a, and by edge portions 55a, 56a formed in the two 
sides of the circumferential direction of the slit 54a. The edge 
portion 55a is formed thicker than the edge portion 56a due to 
the formation of a projecting portion in the outer circumfer 
ential side of a section adjacent to the slit 54a of the valved 
catheter 50a. The constitution of the other sections of the 
valved catheter 50a is identical to the other sections of the 
valved catheter 50 described above. 
0058. The operations performed employing this valved 
catheter 50a to deliver a medical fluid into the vein of a patient 
A or to suction blood from a vein are identical to the opera 
tions performed when employing the valved catheter 10 as 
described above to deliver a medical fluid into the vein of a 
patient A or to suction blood from a vein. The other action and 
effects afforded by the valved catheter 50a are identical to the 
action and effects afforded by the valved catheter 50 
described above. 

0059. In addition, it should be understood that the valved 
catheter pertaining to the present disclosure is not limited to 
the embodiments described above, and that various alter 
ations may be made thereto. For example, while the embodi 
ments described above describe the employment of a poly 
urethane as the resin from which the valved catheter 10 and so 
on is constituted, in addition to polyurethane, silicon, nylon or 
polyvinylchloride or the like may also be employed. In addi 
tion, while the sections of the valved catheter 20 of the second 
embodiment described above which are composed of a hard 
resin material include the edge portion 25 and the section 
formed along the proximal and distal ends of the edge portion 
25, only the edge portion 25 need beformed as a hard section. 
In this case, the main body of the valved catheter 20 is con 
stituted from three sections, that is to say, a section in which 
the slit 24 and the edge portion 25 are formed, and sections to 
the proximal side and to the distal side thereof, and these 
sections are connected by adhesion or fusion. 
0060. In addition, while the third embodiment described 
above describes the provision of the valved catheter 30 
including the contrast-imparted portion37 in the section adja 
cent to the slit 34 only, the contrast-imparted portion 37 may 
beformed to extend from the proximal end to the distal end of 
the section of the valved catheter 30 excluding the wall por 
tion 32. That is to say, it may be linearly formed from the 
proximal end to the distal end of the main body of the valved 
catheter 30. This simplifies the manufacture of the valved 
catheter 30. Furthermore, while the embodiments described 
above describe the connection of the port 17 to the proximal 
end portion 11 of the valved catheter 10 and so on, the proxi 
mal end portion 11 of the valved catheter 10 and so on may be 
connected to a transfusion line. In addition, while the embodi 
ments described above describe the placement of the valved 
catheter 10 and so on in a vein, the valved catheter 10 and so 
on may be placed in an artery in accordance with a predeter 
mined method. 

0061 Furthermore, while the embodiments described 
above describe the valved catheter 10 and so on as having a 
circular cross-sectional shape, the cross-sectional shape of 
the valved catheter 20 and so on of the second to fifth embodi 
ments of the valved catheter 20 and so on is not limited to a 
circular shape, and they may be either elliptical in shape, or 
another shape such as a square shape with curved corners, or 
another polygonal shape. In addition, while ensuring the 
appropriate combination of constituent sections of the valved 
catheter 10 and so on including the shape of the slit 14 and so 
on, the shape of the edge portion 15 and so on and the con 
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trast-imparted portion 37, the provision of a plurality thereof 
with respect to a single valved catheter is also possible. It is 
sufficient, as a result, for a first edge portion to be able to be 
deformed more readily than another edge portion. 

1-6. (canceled) 
7. A catheter comprising: 
a tubular body having an open proximal end portion and a 

dome-shaped distal end, the tubular body defining a 
valve proximal to the distal end, the valve including a 
pair of edge portions defining a slit extending longitudi 
nally along the tubular body and extending between an 
inner surface of the tubular body and an outer surface of 
the tubular body; and 

a contrast-imparting material extending along an entire 
length of the tubular body, excluding the dome-shaped 
distal end of the tubular body, wherein a portion of the 
contrast imparting material is adjacent to the slit. 

8. The catheter of claim 7, wherein the contrast imparting 
material extends parallel to the slit. 

9. The catheter of claim 7, wherein the contrast imparting 
material extends along an interior of one edge portion of the 
pair of edge portions. 

10. The catheter of claim 7, wherein one edgeportion of the 
pair of edge portions is adjacent to the contrast imparting 
material, and the one edge portion adjacent to the contrast 
imparting material is less readily deformable than the other of 
the pair of edge portions. 

11. The catheter of claim 7, wherein the tubular body 
includes a polyurethane resin and the contrast imparting 
material has a hardness greater than the hardness of the poly 
urethane resin. 

12. The catheter of claim 11, wherein the contrast impart 
ing material prevents the transmission of X-rays there 
through. 

13. The catheter of claim 12, wherein the contrast impart 
ing material is barium or tungsten. 

14. The catheter of claim 7, wherein the dome-shaped 
distal end is softer than the open proximal end portion of the 
tubular body. 

15. The catheter of claim 7, wherein the dome-shaped 
distal end is silicon or polyurethane. 

16. A method of delivering medical fluid to a patient, the 
method comprising: 

inserting a catheter into the patient's body Such that a slit, 
defined by a pair of edgeportions of a tubular body of the 
catheter, is disposed in a vein; 

irradiating a contrast imparting material adjacent to one of 
the pair of edge portions defining the slit, and 

confirming the position of a distal end section of the cath 
eter in the vein based on irradiation of the contrast 
imparting material. 

17. The method of claim 16, further comprising delivering 
a medical fluid to the vein through the slit. 

18. The method of claim 16, further comprising extracting 
blood from the vein through the slit. 

19. The method of claim 16, wherein inserting the catheter 
into the patient’s body comprises making an incision in a 
Subclavian vein of the patient, inserting the catheter into the 
Subclavian vein, through the incision in the Subclavian vein, 
and passing the distal end section of the catheter into the 
patient's Superior caval vein. 

20. The method of claim 16, wherein the contrast imparting 
material extends along an entire length of the tubular body, 
excluding a dome-shaped distal end of the tubular body. 
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21. The method of claim 16, wherein the tubular body 
includes a polyurethane resin and the contrast imparting 
material has a hardness greater than a hardness of the poly 
urethane resin. 


