1 CATHETER The present invention relates to a catheter for

pl acenent in a blood vessel to supply a nedicinal fluid or a
nutritional supplenent to a patient. it is well known to provide a
person (hereinafter referred to as a]patient) wi th decreased oral

i ngestion function, for exanple due to old age or disease, with a
medi cinal fluid or a nutritional supplenent for a high- calorie

i nfusi on through a bl ood vessel by neans of a catheter. it is known
to confirmthe position of the catheter by incorporating a

radi opaque agent (see, for exanpl@TH¥PE®. 51 108 389), Such a
catheter is formed of a flexible plastic tube and has a section
whi ch extends in the axial direction of the plastic tube and which
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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-U-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 whére fhe catheter hés been placed in a blood
vessel of the patient, the position of the catheter can be
confirmed by irradiéting X-rays to form an image of the

radiopaque agent.

Included among these catheters are double lumen



cat heters which have two lunens, that is a main .Lunen and a

subl unen, to supply different nedicinal fluids through the
respective lunens, and al so catheters having nore than two |unens.
However, in such catheters, when the _thickness of the section

i ncorporating the radiopaque agent iS small, it is difficult to
confirmthe position of the catheter because the radiographic
contrast is reduced. Therefore, in order to inprove the radiographic
contrast for detecting the radi opaque agent, it is neqesifry to
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manuf acturé of the catheter, even.
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 1is

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 nmenbers, such as adapters, are connected to the
mai n | unen and the.. sublunmen, it is difficult to distinguish
between the main |unen and the sublunmen and the operation is

| aborious. It is an object of the present invention to provide a

cat heter which inproves the effectiveness of contrast radi ography
and which, at the sane tine, does not reduce the effectiveness at
the tinme when the catheter is manufactured, According to the present

invention there is_provided a catheter having at outer periphera
portion iﬁh?%%hfg?ﬁfé%ﬁn21T%mﬁﬁﬁﬁni%NF?n?%rﬁQPpV%TT'wf¥%iﬁ°?ﬁ%cTﬂ%e

formng a_ plurality of |unens, erei xi ally, extendi,ng |inear
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contrastra Lo ap iéPCEJQE%orqghng di fferent, Because the
contrastradio phy secti ons "are formed at the plurality of
intersection points, the contrastradi ographic property can be

i nproved due to the plurality of the contrast radi ography sections.

Further, 4 It is an object of the present invention to provide

a catheter which improves the effectiveness of
contrastradiography 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 an outer peripheral portion in the form
of a tube and an internal wall within the tube forming a
plurality of lumens, wherein axially extending 1linear
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 ;ections

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 contrastradiography sections. Further,



because the peripheral extent (width) of the respective contrast

radi ography sections is different, it is possible to distinguish the
respective lunens corresponding to the contrast radi ography
sections. The different peripheral. extent of the

cont rastradi ography sections can readily be effected during

manuf acture and the ease of use of the catheter can be inproved.
Furthernore, since the contrastradiography sections are formed at
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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 particular in the
case where more than two lumens are provided, the
contrastradiography sections need not be 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. 1In one embodiment of the invention the

ratio may be substantially 1:2.

In this way it is possible to correctly distinguish



bet ween the two contrastradi ography sections so as to easily
discrimnate the respective :Lunmens. Further, by setting the ratio
of the peripheral extent of the two |I|inear contrastradi ocraphy
sections to the above values, a catheter can be obtained, the

| ocati on of which can be determned wth precision and through which
the passage of nedicinal fluids can be confirnmed. in at |east one of
t he contrastradi ography sections the radi opaque material extends
into the ntrastradiograEhy section may be forned within
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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 contrastradiography section may be

formed solely within the outer peripheral section.

The radiopaque material may be wholly embedded

within the catheter.

Therefore, since the radiopaque material is not

exposed, deterioration or stripping can be avoided. For



result of contact with al cohol. For a better understanding of the
present invention and to show nore clearly howit nmay be carried
into effect reference will now be made, by way of exanple, to the
acconpanyi ng drawings in which: Fig. 1 is a plan view of a double
| umen catheter according to a first énbodi nent of the pr esent
invention; Fig. 2is a plan view of a catheter main body of the
doubl e lunmen catheter shown in Fig. 1; Fig. 3 is a cross-sectional
vi ew t aken aloqgvthe 8kine 3-3 of FLg. 2, and Fi%.,4 iS g ,
cross- sect ol Vi éW &% S¥ELRetBAE NBMH CHYRF G 252 486BP8H FEREHCD
cat heter accordin o0 at second . enbodinent invention.. A first
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connecting tube nenbers a and i'ch are formed of flexible
tubes, and a pair of lure adapters 14a and 14b, The catheter nain
body 11 is forned of a soft polyurethane resin and, as shown in

Fi=gs. 2 and 3, ge$ i 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 i1s 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 a catheter main
body of a double lumen catheter according to a second

embodiment of the present invention.

A first embodiment of the catheter according to the

invention will now be explained with reference to



the formof a tube having a cylindrical outer peripheral section '15
with a substantially dianetrically 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 sublunen lib, within the
outer peripheral section 15. Were the outer peripheral section 15
and the wall 16 intersect, |inear contrast radi ography sections 17a
and 17b, of contrastradi ographic material, are provided in the

cat het er bod%/? So as to extend in the | on di nal di recliol on of the
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t he outer perip era se eratio a of the
i near contrast radiography section 17a to the width h of the linear
contrast radiography section 17b is set to be approximtely 1:2,

Further, inner Q§Q;r@5theter main body 11 1s formed of a soft
polyurethane resin and, as shown in Figs. 2 and 3, 1s 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 lla and a sublumen 1lb, within. the outer
peripheral section 15. Where the outer peripheral section
15 and the wall 16 intersect, linear contrastradiography
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 eulfate and a poiyurethane
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



portions of both linear coatrastradi ography 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 1lc having a tapered outer
peri pheral. surface, and a rear end of the catheter body A is
divided into a main outer peripheral section 15a and a sub outer
peri pheral section 15b which are separated from each other in order

to separ aldbrthe sTabR: bYTBBn b Laoanr L ey, syplymand ib, Theretore, o
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11. In order to distinguish the connecting tube nmenbers As and 1

the connectiing taibef wrEbefndadadbstbhyeraandytdiensonnecting f4be,
menber 13b is colorless. Further, the connec?lng menber 12 is forned
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secured around the connection portion of the main -
is set to be approximately 1:2. Further, inner central
portions of both linear contrastradiography 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 11 1is
provided with an opening 1lc having a tapered outer
peripheral surface, and a rear end of the catheter body 11
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 1la and the
sublumen 11b. Therefore, a rear end of the main
peripheral section 15a and a rear end of the sub
peripherél seétion 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 13b are in the

form of tubes which are made of a soft polyurethane resin



peri pheral section 15a and the sub peripheral section 15b and al so
around the connecting tube nenbers 13a and 13b. The connecti ng nenber
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 portich connected with the

connecting tube nenbers Edna and 13b being relatively w de. Pathways
are fornmed in the connecting nenber 12 to connect the main

peri pheral section 15a with the connecting tube nenber 13a and to
connect thendubhpewiupher aliageteiron oIShhiwht hrehéd aggrmedhiang thate of
menber 13h. The lure adapters As and 14b are nmade of pol yurethane
resin and have cehieesame mstimuctashe. 1The [ur erdadapcerdigt ingeligdesthe
tube fixing section Ha, a grasping section 19a, and a nedici nal
fluid i nj ecbhngcseryi bnbgoaenbatisl @ 3ehenturlébaddptcerca™E §HeIuded
tube fixing section 10 18b, a grasping section 19b, and a nedi ci pal
fluid injeenbayg $estiienb20b, Fhe ngeCPPR?W@l%@c’W% MEP S . 130 f1%ed
to the rear end of the connecting tube nenber 13a. and the tub
fixing secticdArighsi s Fixerto e FoEacctend m@Wb?ﬁel%ohﬁeﬁ??Waft%%e
menber 13b. The grasping sections 19a and 19b are detachably

attached t@ t¥ET upelYiXe MipRecFroHy 1830aRdS18h By RESF oft “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 13a 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 13b.

The lure adapters 14a and 14b are made of
polyurethane resin and have the same structure. The lure
adapter 1l4a includes a tube fixing section 18a, a grasping
section 19a, and a medicinal fluid injecting section 20a,

while the lure adapter 14b includes a tube fixing section



screwt hreaded portions (not shown), respectively. Wien an operator
mani pul ates the double |unen catheter 10, he can grasp the grasping
sections 19a and 19b. Further, the nedicinal fluid infecting
sections 20a and 20b are fixed to thq graspi ng sections 19a and 19b,
respectively and have a soft. el astorter attached thereto. \Wen
supplying the nedicinal fluid into the double |unmen catheter 10, an
injecting section of an infusion line (not shown) is inserted into
the el astoner of the nedicinal injecting sections 20a and 20b to
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passes through the double |lunen catheter 10, in order to see the
medi ci nal lrﬂg"tﬁtd“tghe?%?‘?ﬁorborzlopons BrheFuPRarf itHed T ARt &P P4a
and 14b arf.fqined of transparent materials. As nentioned above, when
suppl yi ng 1¥WE%i st dF ThRbi EPHalr It dSIMEG A HodyO6F TETRAS ent?
through a bl ood 11 vessel, (not shown; _using the double | unen
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Thereafter t.he openi | t ornmed at the |leading end of the double
| umen cat h&t 6714 P&c?gggrggéeiﬂ?%k?%éLéﬁnnula that is already

pl aced in the bl ood vessel so as to be placed into a target position
in the blood vessel. Thereafter, when the opening 1lc of the double

l'umen cat het er %%eregfggging sections 1%a and 19 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 injecting sections 20a and 20b are fixed
to the grasping sections 1%a and 19b, respectively and
have a soft elastomer attached thereto. When supplying
the medicinal fluid into the double lumen catheter 10, an
injecting section of an infusion line (not shown) 1is
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 1l4a

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



the target position, the cannula is renmoved fromthe blood vessel.
During that tinme, it. is required to be able to prevent deviation of
the double |unmen catheter 10 and to confirmthat the opening 1llc of
the double lunmen catheter 10 is at the target position. Since the

i near- cantrastradi ography sections 17a and 17b are forned of a
materi al which does not transmt X-rays, confirmation is perforned
by formng an image. After the double lunen catheter 10 is placed in

the bl [, th dicinal, flupd inj [ ti 20 d
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body. During manufacture of the double lunmen catheter 10,
the opening 1llc 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 llc of the double lumen catheter
10 is at the target position. Since the linear
contfastradiography 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 médicinal
fluids enter the body of the patient through the blood
vessel. In this case, since the linear
contrastradiography sections 17a and 17b occupy a small
portion of the outer peripheral section 15 of the catheter

main body 11, it is possible to confirm that the medicinal



the |linear contrastradi ography sections 17a and 17h are fornmed 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 nenber 13a and the connection of the sub
outer peripheral section 15b to the ébnnecting tube nmenber 13b are
satisfactorily perforned. Further, the connection of the connecting
tube nenbers 13a and 13b to the lure adapters 1.4.1 and 141b is al so
satisfactorily perforned. Therefore, it is possible to inprove the
ef fecti vengEssidaf atde peatsheterthrAsigrenthenechiabovenpesi ide iand hehe
double lumen catheter 10 the |inear contrastradi ography sections 17a
and 17b arsaflommeed dflbi.nt er 8ect tlohs potat s, of carhElmettaron pémiaghertale
section 15 and the wall 16 of the catheter main body 11, it is

possi bl e treediorifialm filvd qeosiani de Gfcaohe lidgbell &yl ormesyigat et ti®npy
radi ography. Further, in this 13 .case, since the widths of the

li near comf atker adicoyr aphypheseti sastiza dfd a¥bthre caithPEpEntaimom
each other, it is possible to distinguish the nain |lumen 1la and the
subl umen 129t Wéighsiis dPcatrd diftfearedde, oFurbRePABE ¥t bedAie t he
| i near contrast radiography sections lie and 17b are formed only at
the intersection

During manufacture of the double lumen catheter 10,
the linear contrastradiography sections 1l7a and 17b are
formed with different widths so as to function as
differentiating markers. In this way, the connection of
the main outer peripheral section 15a 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 1l4a and 14b is also satisfactorily performed.
Therefore, it is possible to improve the effectiveness of

the catheter.

As mentioned above, since in fhe 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



poi nts of the outer peripheral section 15 and the wall 16, it is
readily possible to confirmthat medicinal fluids are passing
through the main lunmen 1la and the sublunmen |ib, respectively.
Because the |inear 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 |unen
catheter 10 can be increased. Fig, 4 shows a section through a
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second enbodi nent of the invention. In this catheter main body 21,
a linear conttremty ddicograbhy/sedts oh HEerents fragdiadcdn&the I orifed Si n
a wall 26, The linear contrastradi ography section 27c is integrally
connect ed PoSSte | itreardicGAtEdsEPadF by r apRyR sebtidhs Dita AT 278
which are forned at the intersection points of an outer 14

peri pher al S¥REIGh 128 2RItRERPIRIT D5 LhPhEdf 68" Chue to the wall 26
two lunens,. in the formof a main lunmen 2la. and a subl unmen 21b,
are formed in the catheter main body 21. The remaining structure of

the doubl e lunen catheter is simlar to %he doubl e | unen cat heter 10
descri bed above FUYSTREMREPon HEG2EPGs FRE tpiRear contrastradiography

sections 17a 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 1la and the sublumen
11lb, respectively. Because the linear contrastradiography
sections 17a and 17b are arranged within the outer
peripheral section 15 not to be exposed at the surface
thereof, it is further possible to prevent deterioration
or stripping thereof. Therefore, the useful 1life 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 27c 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



According to the double |unen catheter of Fig. 4, it is possible
nore readily to confirmthe position of the catheter main body 21
and to distinguish between the main |unen 2l1a and the subl unmen 21h.
Further, it remains possible readily to confirmthat medicinal
fluids are passing through the nmain “Umen 21a and the subl umen 21b.
The ot her effects of the double lunmen catheter are simlar to the
doubl e lunmen catheter 1.0 described above in relation to Figs 1 to
3, Further, the catheter according to the present invention is not
limted topéheplabmie-descirarbext anbadiensntls, 28nd dppreporat e due to
nodi fi cati ons may be nmade. For exanple, in the above enbodi nents,
even t houghht¢ heallakio tef tlhenenisdt Hra e tfwen jgeap main lumen 2la
contrastradi ography section 17a to the width b of the linear

cont r ast r adhdgraphplseeni ibl7brandotrhedr ani ¢hef aetiéakiedt maiy giodhe
I i near contrastradi ography section 27a to the 15 width , of the

| i near oonfiLast Flaei ographynsest iwrt 22b o ehes etoulnl el Wppt o%d ety
1:2, the ratiois not. limted thereto, and may he changed. An this
case, the wsdshmitarieo ofhe howaspderevechrhebrt coht FASEF AR dFRPHY
sections can be set to any suitable predeterm ned value, preferably
in the range Febayilers tp FAgga 1 to 3

According to the double lumen catheter of Fig. 4, itl
is possible more readily to confirm the position of the:
catheter main body 21 and to distinguish between the main
lumen 2la and the sublumen 21b. Further, 1t remains
possible readily to confirm that medicinal fluids are
passing through the main lumen 2la and the sublumen 21b.
The other effects of the double lumen catheter are similar
to the double 1lumen catheter 10 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



Furthernore, the present inventionis not limted to use in double

| umen catheters, but can be used in other nulti-lunen catheters,
such as triple lunen catheters or catheters incorporating nore than
three lunens. in this case, the linear_contrastradi ography sections
do not need to be provided at all of the intersection poi nts of the
outer peripheral section and the wall, but can be provided at

sel ected intersection points. The |inear contrastradi ography sections
17a and 17b extend partly around outer peripheral section 15 and
partly wi thiidthhe weal [thk6 limeahe cbhe siserbnididgethy askthen 1imeare
contrastradi ography sections 27a, 270, and 27c extend partly around
the outer peti plrer ak segiionnbSecand 1:t2he emé i ratéxt eng ofott heimetdd 16
in the second enbodi nent. However, the |inear contrastradi ography
secti ons néédrenby el foapede nclidgyeout erIpertinplser abssectihen @dbdti n

this ,case, the. linear contrastradi ography section.27c is not 16
provi ded. Faitther ,ofit g berqurefcgriabl e Yihmtaronecohttrhetrhilhearaphy
contra stradi ography sections, for exanple the Iinear

cont r ast r adic6§-aphy csacticorsedt7a;o i snyf osmethbhie botdde t drenowedr value,
peri pheral section 15 and the wall 16, and the other |inear

cont r ast r adh*6§PaPRYY sEetlifon tEngei §rémrhed twrl:y.in the outer

peri pheral section 15. Furthernore, in

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 iﬁtersection 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, 27b, 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



a catheter having three or nore lunens, it may he preferable that
one linear contrast radiography sectionis forned in both the outer
peri pheral section and the wall, and the remaining |inear

cont rastradi ography sections are forggd only in the outer peripheral
section. In the above--described enbodinents, even though the main

[ unmen 1l1la and the sublunen 11b, and the main lumen 2la and the

subl unen 21b, have substantially sane size, the sizes of the |unens
and subl unmens nay be determ ned' appropriately. For exanple, the

mai n | unen, pey; dve arurfehat, vel yndarge prossrserd i onat aneapfanghet he
sublunmen may have a relatively small cross-sectional area. Further,

t he shape pinéhe sizetodstheiicspetti veddtneas, cdptr astzamadieography
sections, and the material, the shape, and the size of the nenbers

form ng t heinespecdhveasseedionsofy tshetdahhater ray foerappiophictel y
nodi fied.. 17 CLAI M5 A catheter; which conprises: a catheter main
body i ncl ughagoateroptetpperbhpheeatisect b oanandhanwehfedal angaltihe
and defining at least two |unens extending along a |ongitudinal axis
of the catheher Inmiexrbodyntandtfidisigramthysesendicontl/ast iadifyrgshy
sections disposed at |least within the outer peripheral section, the
first and setgndncoher astteadicegriaphyasesetohen defi nifigrthermore, 1in
a catheter having three or more lumens, it may be
preferable that one linear contrastradiography 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 l1lla 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 crpss—sectional area. Further,
the shape or the size of the | resbective linear
contrastradiography sections, and the material, the shape,
and the size of the members forming the respective

sections of the catheter may be appropriately modified.



respective first and second peripheral extents, the first and second
peri pheral extents being different to assist in distinguishing
between the at least two |lunmens during inmaging of the catheter main
body. 2. The catheter according to claiml|l wherein: the first and
second contrastiadi ography sections are each di nensioned to at | east
partially extend into the internal wahl. 3. The catheter according
to claiml wherein the first and second contrastradi oaraphy sections
are dispo Eggﬁgjacent areas of intersection between the outer
erlphera ion and the internal wall. 4, The catheter according
to claim3 wherein the first and second contrastradi ography sections
are di sposed in general dianetrically opposed relation. 5. The
catheter according lto cl/afaReASWBICBICAMPHESr ati o of the first

peri pheral _ext ent - ofc.l: hlafiPboRILARE LAGLBBE AR PEELLPIAA ihidfhal
second peripheral extent o secon contras |ograp y sections
ranges froml,abd d@ﬁrﬁngatﬂcasatymjlum@nsextaadlﬂgm'céomaa l«wgmdlm& onis i thg chiheter
claimb mher ratio of the first peripheral extent of the
first COHPW33Q§H|8 raphy section to the second peripheral extent of
the second cont r astfiradin@gepBhYohtSasab@bfraghyZsectléhs didpesdiat h@sttvithin the
according to claim1l wherein the internal wal] includes a

cont r ast r4UTTAGHANRY ssetay B [rg angReeord FHitAs AR BRIt Sﬁ@tl% definipg, 7

wherein t Jé%)egf?%t fasidadiRQr r{ﬁﬂ?ﬂeral%@(@én'tsoﬂle%rsttahg séddh€ b&%he\‘@- Iei(tehtg
di mensi oned to extend an e e extent of the internal wal The

cat het er tteptiffergt toasobtan distingwhdried betwien the pidleasa e Beson durmg lmagmg
aoa. h~ aSt&ﬂﬁégﬁﬁ?Qj %nbs ctlons are dinensioned to extend in a
subst anti al inear

2 The catheter according to claim 1 wherein the first and second
contrastradiography sections are each dimensioned to at least partially extend into the

internal wall.

3. The catheter according to claim 1 wherein the first and second
contrastradiography 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 contrastradiography section to the second peripheral extent

of the second contrastradiography is about 1:2.



along an axial portion of the catheter grain body. 10. A catheter,
whi ch conprises: a catheter main body including an outer peripheral
section and an internal wall extendin within the outer peripheral
section to define at |least two |lunmens along; a |ongitudinal axis of
the catheter main body; and first and second cosatrastradi ography
sections at least partially enbedded within the catheter main body
ad ac.ent areas of intersection of the enter peripheral section and

the internal wall, the fjirst and second contras radl ra ctions
e mo CHl T eront ' b o HaR aperTioau b S SR i,

bet ween tieluaés 4 @ashsttaWdghdpMRR&tiodUr i Ng 1 magi ng of the cat heter main
body. 11, The catheter according to claimld wherein the first and

second contrastradi ography sections are each di nensioned to at | east

partially extend into thg. J,ALe Q@cloﬁ"@é o 01%1317 -wrﬂgeﬁ%l@@&n@{ast?agﬁ:%%h g

to clalmIvanerelnthelnterna I'ncludes a contrastra

y sect i onscation efabt inpantlivedll iy dendysbdedltot dxéamdian enthi3.exEneofohe hetreal wall.
according to claim 12 wherein the c¢ | ntrastradi ography sec:aon of the
internal wall is dinmensioned to extend an entire extent of the

intcnial wall. 19 34. The Gakhet&@or@se® diifgdl $BerehahdTidOamhereid t he
first and second ccnlrastr dlograp by sections are dinensioned to

extend i nCRUSHEFSLRMANAISPSIoNE AEaFMARETES Lo altergnasubsiralallp Spear sinaer
the cathefigr, m,{;algﬁg bn, 0]f§11ec %t&%%ﬁg according to -claim 10

wherein the cat het mai n I nc ude ‘at |l east three | unens.

10. 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 at least two lumens along a
longitudinal axis of the catheter main body; and

first and second contrastradiography sections at least partially embedded
within the catheter main body adjacent areas of intersection of the outer peripheral
section and the internal wall, the first and second contrastradiography sections having
different peripheral extents to assist in distinguishing between the at least two lumens

during imaging of the catheter main body.

I, The catheter according to claim 10 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 10 wherein the internal wall

includes a contrastradiography section at least partially embedded therein.

18. The catheter according to claim 12 wherein the
contrastradiography section of the internal wall is dimensioned to extend an entire extent

of the internal wall.



16. The catheter according to claim15 including a third contrastra
ilograpltiy sections at |least partially enbedded within the catheter
mai n body. 17. A catheter, which conprises: a catheter main body
i ncluding an outer peripheral section and an internal wall extending
wi thin the outer peripheral section to define two |unmens along a
| ongi tudi nal axis of the catheter naingody; and a
contrastradi ography section at |east partially enbedded within the
internal wall of the catheter main body. ) )
14.  The catheter according to claim 10 wherein the first and second
contrastradiography 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

contrastradiography 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.



