
1  CATHETER The present invention relates to a catheter for
placement in a blood vessel to supply a medicinal fluid or  a
nutritional supplement to a patient. it is well known to provide a
person (hereinafter  referred to as a patient) with decreased oral
ingestion  function, for example due to old age or disease, with a
medicinal fluid or a nutritional supplement for a high- calorie
infusion through a blood vessel by means of a  catheter. it is known
to confirm the position of the  catheter by incorporating a
radiopaque agent (see, for  example, JP-O-51 108 389), Such a
catheter is formed of a  flexible plastic tube and has a section
which extends in  the axial direction of the plastic tube and which
incorporates a radiopaque agent. The radiopaque agent  conventionally
extends in a circumferential direction  around the wall of the
plastic tube. Therefore, in a  situation where the catheter has been
placed in a blood  vessel of the patient, the position of the
catheter can be  confirmed by irradiating X-rays to form an image of
the  radiopaque agent, included among these catheters are double
lumen 2  



catheters which have two lumens, that is a main .Lumen and  a
sublumen, to supply different medicinal fluids through  the
respective lumens, and also catheters having more than  two lumens.
However, in such catheters, when the  thickness of the section
incorporating the radiopaque  agent is small, it is difficult to
confirm the position of  the catheter because the radiographic
contrast is reduced.  Therefore, in order to improve the radiographic
contrast  for detecting the radiopaque agent, it is necessary to
increase the cross-sectional area (thickness) of the  section
incorporating the radiopaque agent. However, when  the
cross-sectional area of the section incorporating the  radiopaque
agent is increased, there are problems in that  the strength of the
catheter is reduced, and it is  difficult to confirm that the
medicinal fluids are passing  through the catheter. Further, it has
been proposed for double lumen  catheters to incorporate a narrow
section incorporating  radiopaque agent at two different regions
corresponding to  the main lumen and the sublumen. However, in this
case,  it is difficult to distinguish between the main lumen and  the
sublumen so that the effectiveness is reduced at the  time when the
catheter is assembled during manufacture.  Specifically, during
manufacture of the catheter, even. 



3  though different members, such as adapters, are connected  to the
main lumen and the.. sublumen, it is difficult to  distinguish
between the main lumen and the sublumen and  the operation is
laborious. It is an object of the present invention to provide  a
catheter which improves the effectiveness of  contrast radiography
and which, at the same time, does not  reduce the effectiveness at
the time when the catheter is  manufactured, According to the present
invention there is provided  a catheter having at outer peripheral
portion in the form  of a tube and an internal wall within the tube
forming a  plurality of lumens, wherein axially extending linear
contrastradiography sections of radiopaque material are  formed at a
plurality of intersection points between the  outer peripheral
section and the wall, the peripheral  extent of the respective
contrastradiography sections  being different, Because the
contrastradiography sections are formed  at the plurality of
intersection points, the  contrastradiographic property can be
improved due to the  plurality of the contrast radiography sections.
Further, 4  



because the peripheral extent (width) of the respective  contrast
radiography sections is different, it is possible  to distinguish the
respective lumens corresponding to the  contrast radiography
sections. The different peripheral.  extent of the
contrastradiography sections can readily be  effected during
manufacture and the ease of use of the  catheter can be improved.
Furthermore, since the  contrastradiography sections are formed at
the  intersection points of the outer peripheral sections and  the
wall, the passage of medicinal fluids through the  catheter can
readily be confirmed. In part :scalar in the  case where more than
two lumens are provided, the  contrast radiography sections need not
he formed at all of  the intersection points, but at only selected
intersection  points. A single internal wall may be provided so as to
form  two lumens with first and second contrastradiography  sections,
the ratio of the peripheral extent of one of the  first and second
sections to the peripheral extent of the  other of the first and
second sections being in the range  from 1:3 to 2:3, in one
embodiment of the invention the  ratio may be substantially _:2e In
this way it is possible to correctly distinguish 5 



between the two contrastradiography sections so as to  easily
discriminate the respective :Lumens. Further, by  setting the ratio
of the peripheral extent of the two  linear contrastradiocraphy
sections to the above values, a  catheter can be obtained, the
location of which can be  determined with precision and through which
the passage of  medicinal fluids can be confirmed. in at least one of
the contrastradiography sections  the radiopaque material extends
into the wall. A  contrastradiography section may be formed within
the wall. In this case, the radiographic contrast of the  catheter
with respect to X-rays is improved, while the  passage of medicinal
fluids through the lumens can readily  be confirmed. A further linear
contra at radiography section may be  formed solely within the outer
peripheral section. The radiopague material may be wholly embedded
within the catheter. Therefore, since the radiopaque material is not
exposed, deterioration or stripping can be avoided, For 6 example, in
the event that the contrastradiography section  is formed of a
mixture of barium sulfate and a  polyurethane resin, any exposed
material deteriorates as a  



result of contact with alcohol. For a better understanding of the
present invention  and to show more clearly how it may be carried
into effect  reference will now be made, by way of example, to the
accompanying drawings in which: Fig. 1 is a plan view of a double
lumen catheter  according to a first embodiment of the present
invention;  Fig. 2 is a plan view of a catheter main body of the
double lumen catheter shown in Fig. 1; Fig. 3 is a cross-sectional
view taken along the  line 3-3 of Fig. 2, and Fig. 4 is a
cross-sectional view of e catheter main  body of a doublem lumen
catheter according to at second  embodiment invention. A first
embodiment of the catheter according to the  invention will now be
explained with reference to 7  accompanying drawings. Fig. 1 shows a
double lumen  catheter 10 which includes a catheter main body 1.1
formed  of a long flexible tube, a connecting member 12, a pair of
connecting tube members 13a and 13b which are formed of  flexible
tubes, and a pair of lure adapters 14a and 14b, The catheter main
body 11 is formed of a soft  polyurethane resin and, as shown in
Fi=gs. 2 and 3, is in  



the form of a tube having a cylindrical outer peripheral  section '15
with a substantially diametrically extending  wall 16 to divide the
outer peripheral section 15  internally into two parts. The wall 16
forms two lumens,  a main lumen 7.1a and a sublumen lib, within the
outer  peripheral section 15. Where the outer peripheral section  15
and the wall 16 intersect, linear contrast radiography  sections 17a
and 17b, of contrastradiographic material,  are provided in the
catheter body so as to extend in the  longitudinal direction of the
catheter main body 11. A mixture of white barium sulfate and a
polyurethane  resin is employed in that part of the polyurethane
resin  in the linear contrastradiography sections 17a and 17b in
such a manner that the barium sulfate is not exposed at  the surfaces
of the outer peripheral section 15 or of the  wall 16, The width a of
a portion of the linear 8 contrastradiography section 17a along the
outer peripheral.  section 15: is set to be larger than the width b
of a  portion of the linear contrastradiography section . 11b  along
the outer peripheral section 15. The ratio of the  width a of the
linear contrast radiography section 17a to  the width h of the linear
contrast radiography section 17b  is set to be approximately 1:2,
Further, inner central  



portions of both linear coatrastradiography sections 17a  and 17b
protrude a short distance internally of the wall  16 {the center of
the outer peripheral section 15). A leading end of the catheter main
body 1.1. is  provided with an opening 11c having a tapered outer
peripheral. surface, and a rear end of the catheter body A.  is
divided into a main outer peripheral section 15a and a  sub outer
peripheral section 15b which are separated from  each other in order
to separate the main lumen 11a and the  sublumen lib. Therefore, a
rear end of the main  peripheral section 15a and a rear end of the
sub  peripheral section 15b can be connected to connecting tube
members 13a and 13b by means of a connecting member 12,
respectively. The connecting tube members 13a and IN are in the  form
of tubes which are made of a soft polyurethane resin 9 and the outer
diameters of which are larger than that of  the catheter main body
11. In order to distinguish the  connecting tube members As and 13b,
the connecting tube  member 1.3a is blue, and the connecting tube
member 13b is  colorless. Further, the connecting member 12 is formed
of  a soft polyurethane resin, and has a connection portion  which is
secured around the connection portion of the main  



peripheral section 15a and the sub peripheral section 15b  and also
around the connecting tube members 13a and 13b. The connecting member
12 is substantially triangular  in shape, a portion connected with
the main peripheral  section 15a and the sub peripheral section 15b
being  relatively narrow, and a portion connected with the
connecting tube members Edna and 13b being relatively wide.  Pathways
are formed in the connecting member 12 to connect  the main
peripheral section 15a with the connecting tube  member 13a and to
connect the sub peripheral section 15b  with the connecting tube
member 13h. The lure adapters As and 14b are made of  polyurethane
resin and have the same structure. The lure  adapter Ha includes a
tube fixing section Ha, a grasping  section 19a, and a medicinal
fluid injecting section 20a,  while the lure adapter 1"b includes a
tube fixing section 10  18b, a grasping section 19b, and a medicinal
fluid  injecting section 20b. The tube fixing section 18a is..  fixed
to the rear end of the connecting tube member 13a.  and the tube
fixing section 18b is fixed to the rear. end  of the connecting tube
member 13b. The grasping sections 19a and 19b are detachably
attached to the tube fixing sections 18a and 18b by way of  



screw-threaded portions (not shown), respectively. When  an operator
manipulates the double lumen catheter 10, he  can grasp the grasping
sections 19a and 19b. Further, the  medicinal fluid infecting
sections 20a and 20b are fixed  to the grasping sections 19a and 19b,
respectively and  have a soft. elastorter attached thereto. When
supplying  the medicinal fluid into the double lumen catheter 10, an
injecting section of an infusion line (not shown) is  inserted into
the elastomer of the medicinal injecting  sections 20a and 20b to
inject the medicinal fluid.  Furthermore, since the medicinal fluid
passes through the  double lumen catheter 10, in order to see the
medicinal  fluid therein, portions other than the lure adapters 14a
and 14b are formed of transparent materials. As mentioned above, when
supplying two kinds of  medicinal fluids into a body of a patient
through a blood 11  vessel (not shown; using the double lumen
catheter 10,  firstly a cannula punctures the blood vessel..
Thereafter,  the opening Ito formed at the leading end of the double
lumen catheter 1.0 is inserted into the cannula that is  already
placed in the blood vessel so as to be placed into  a target position
in the blood vessel. Thereafter, when  the opening 11c of the double
lumen catheter 10 reaches  



the target position, the cannula is removed from the blood  vessel.
During that time, it. is required to be able to  prevent deviation of
the double lumen catheter 10 and to  confirm that the opening 11c of
the double lumen catheter  10 is at the target position. Since the
linear- cantrastradiography sections 17a and 17b are formed of a
material which does not transmit X-rays, confirmation is  performed
by forming an image. After the double lumen catheter 10 is placed in
the  blood vessel, the medicinal fluid injecting sections 20a  and
20b are connected to a predetermined infusion line to  begin
injecting the medicinal fluid. Thus the medicinal.  fluids enter the
body of the patient through the blood  vessel. In this case, since
the linear  contrastradiography sections 17a and 11h occupy a small.
portion of the outer peripheral section 15 of the catheter  main body
11, it is possible to confirm that the medicinal 12  fluids are
passing through the main lumen 11a and the  sublumen lib, In this
case, confirmation that the  medicinal fluids can be accomplished by
viewing a portion  of the outer peripheral section 1.5 of the
catheter main  body 11 which is located externally of the patient's
body. During manufacture of the double lumen catheter 10,  



the linear contrastradiography sections 17a and 17h are  formed with
different, widths so as to function as  differentiating markers. In
this way, the connection of  the main outer peripheral section 1.5a
to the connecting  tube member 13a and the connection of the sub
outer  peripheral section 15b to the connecting tube member 13b  are
satisfactorily performed. Further, the connection of  the connecting
tube members 13a and 13b to the lure  adapters 1.4.1 and 141b is also
satisfactorily performed.  Therefore, it is possible to improve the
effectiveness of  the catheter. As mentioned above, since in the
double lumen  catheter 10 the linear contrastradiography sections 17a
and 17b are formed at intersection points of the outer  peripheral
section 15 and the wall 16 of the catheter main  body 11, it is
possible to confirm the position of the  double Lumen catheter 10 by
radiography. Further, in this 13  case, since the widths of the
linear contrast radiography  sections 17a and 17b are different from
each other, it is  possible to distinguish the main lumen 11a and the
sublumen 11b on the basis of the difference, Furthermore, because the
linear contrast radiography  sections lie and 17b are formed only at
the intersection  



points of the outer peripheral section 15 and the wall 16,  it is
readily possible to confirm that medicinal fluids  are passing
through the main lumen 11a and the sublumen  lib, respectively.
Because the linear contrastradiography  sections 17a and 17h are
arranged within the outer  peripheral section 15 not to he exposed at
the surface  thereof, it is further possible to prevent deterioration
or stripping thereof, Therefore, the useful life of the  double lumen
catheter 10 can be increased. Fig, 4 shows a section through a
catheter main body  21 of a double lumen catheter according to a
second  embodiment of the invention. In this catheter main body  21,
a linear contrastradiography section 2 7c is  additionally formed in
a wall 26, The linear  contrastradiography section 27c is integrally
connected to  the linear contrastradiography sections 27a and 27b
which  are formed at the intersection points of an outer 14
peripheral section 25 and the wall 25. Therefore, due to  the wall 26
two lumens,. in the form of a main lumen 21a.  and a sublumen 21b,
are formed in the catheter main body  21. The remaining structure of
the double lumen catheter  is similar to the double lumen catheter 10
described above  in relation to Figs. 1 to 3, 



According to the double lumen catheter of Fig. 4, it  is possible
more readily to confirm the position of the  catheter main body 21
and to distinguish between the main  lumen 21a and the sublumen 21h.
Further, it remains  possible readily to confirm that medicinal
fluids are  passing through the main lumen 21a and the sublumen 21b.
The other effects of the double lumen catheter are similar  to the
double lumen catheter 1.0 described above in  relation to Figs 1 to
3, Further, the catheter according to the present  invention is not
limited to the above-described  embodiments, and appropriate
modifications may be made.  For example, in the above embodiments,
even though the  ratio of the width a of the linear
contrastradiography  section 17a to the width b of the linear
contrastradiography section 17b and the ratio of the width  a of the
linear contrastradiography section 27a to the 15  width , of the
linear oontrastradiography section 27b are  set to be approximately
1:2, the ratio is not. limited  thereto, and may he changed. An this
case, the width  ratio of the respective linear contrastradiography
sections can be set to any suitable predetermined value,  preferably
in the range from 1;3 to 2:3a 



Furthermore, the present invention is not limited to  use in double
lumen catheters, but can be used in other  multi-lumen catheters,
such as triple lumen catheters or  catheters incorporating more than
three lumens. in this  case, the linear contrastradiography sections
do not need  to be provided at all of the intersection points of the
outer peripheral section and the wall, but can be provided  at
selected intersection points. The linear contrastradiography sections
17a and 17b  extend partly around outer peripheral section 15 and
partly within the wall 16 in the first embodiment, and the  linear
contrastradiography sections 27a, 270, and 27c  extend partly around
the outer peripheral section 15 and  the entire extent of the wall 16
in the second embodiment.  However, the linear contrastradiography
sections need only  be formed in the outer peripheral section 15. In
this  ,case, the. linear contrastradiography section 27c is not 16
provided. Further, it may be preferable that one of the  linear:,
contra stradiography sections, for example the  linear
contrastradiography section 17a, is formed in both  the outer
peripheral section 15 and the wall 16, and the  other linear
contrastradiography section 17h is formed  only in the outer
peripheral section 15. Furthermore, in  



a catheter having three or more lumens, it may he  preferable that
one linear contrast radiography section is  formed in both the outer
peripheral section and the wall,  and the remaining linear
contrastradiography sections are  formed only in the outer peripheral
section. In the above--described embodiments, even though the  main
lumen 11a and the sublumen 11b, and the main lumen  21a and the
sublumen 21b, have substantially same size,  the sizes of the lumens
and sublumens may be determined'  appropriately. For example, the
main lumen may have a  relatively large cross-sectional area, and the
sublumen  may have a relatively small cross-sectional area. Further,
the shape or the size of the respective linear  contrast radiography
sections, and the material, the shape,  and the size of the members
forming the respective  sections of the catheter may be appropriately
modified. 17  CLAIMS A catheter; which comprises: a catheter main
body including at. outer peripheral section and an internal  wall,
and defining at least two lumens extending along a longitudinal axis
of the catheter  main body; and first and second contrastradiography
sections disposed at least within the  outer peripheral section, the
first and second contrastradiography sections defining  



respective first and second peripheral extents, the first and second
peripheral extents  being different to assist in distinguishing
between the at least two lumens during imaging  of the catheter main
body. 2. The catheter according to claim I wherein: the first and
second  contrastiadiography sections are each dimensioned to at least
partially extend into the  internal wall. 3. The catheter according
to claim I wherein the first and second  contrastradioaraphy sections
are disposed adjacent areas of intersection between the outer
peripheral section and the internal wall. 4, The catheter according
to claim 3 wherein the first and second  contrastradiography sections
are disposed in general diametrically opposed relation.  5. The
catheter according to claim 4 wherein the ratio of the first
peripheral extent of the first contrastradiography section to the
second peripheral extent  of the second contrastradiography sections
ranges from about 1:3 to about 2:3. 6. The catheter according to
claim 5 wherein the ratio of the first  peripheral extent of the
first contrasxadiography section to the second peripheral extent  of
the second contrastradiography is about 1:2. 18  The cache ter
according to claim 1 wherein the internal wall  includes a
contrastradiography section. 8. The catheter according to claim 7
wherein the contrastradiography  section o` the internal wall is
dimensioned to extend an entire extent of the internal wall.  9. The
catheter according to claim 1 wherein the first and second
aoa.h~astradiogaapiay~ sections are dimensioned to extend in a
substantially linear manner  



along an axial portion of the catheter grain body. 10. A catheter,
which comprises: a catheter main body including an outer peripheral
section and an internal  wall extendin within the outer peripheral
section to define at least two lumens along; a  longitudinal axis of
the catheter main body; and first and second cosatrastradiography
sections at least partially embedded  within the catheter main body
ad ac.ent areas of intersection of the enter peripheral  section and
the internal wall, the first and second contrastradiography sections
having  different pe;xpheral extents to assist in distinguishing
between the at least two lumens  during imaging of the catheter main
body. 11, The catheter according to claim ld wherein the first and
second  contrastradiography sections are each dimensioned to at least
partially extend into the  internal wall. 12. The catheter according
to claim IU wherein the internal wall  includes a contrastradiog-apl;
y section at least partially embedded therein. 13. The catheter
according to claim 12 wherein the c lntrastradiography sec:aon of the
internal wall is dimensioned to extend an entire extent  of the
intcnial wall. 19  14. The catheter according to claim 10 wherein the
first and second ccnlrastr dlograp by sections are dimensioned to
extend in a substantially linear manner  along an axial portion of
the catheter main body. 15. The catheter according to -claim 10
wherein the catheter main body  includes at least three lumens. 



16. The catheter according to claim 15 including a third contrastra
ilograpltiy sections at least partially embedded within the catheter
main body.  17. A catheter, which comprises: a catheter main body
including an outer peripheral section and an internal  wall extending
within the outer peripheral section to define two lumens along a
longitudinal axis of the catheter main body; and a
contrastradiography section at least partially embedded within the
internal wall of the catheter main body. 


