CATHETER The present invention relates to a catheter
for placenent in a -blood vessel to supply a nedicina
woOlwethzmgosa nutriti onal supplenent to a pati enPCTIEP200S/010676
wel |l known to provide a person (hereinafter referred
to as a patient) with decreased oral ingestion
function, for exanple due to old age or disease, wth
a medicinal fluid or a nutritional supplenment for a
hi ghcal ori e infusion thiough@; bl ood vessel by means
of a catheter. It is known to confirmthe position of
the catheter by incorporating a radi opaque agent (see,
for exanple, JP-U-51 108 389) . Such a catheter is

forged of_a flexibl ic_tube and h |
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tube and which incorporates a radjopaque .agent €.

012 4RFBBadte OO OARS ol FUSRk edbepncgnal Hbid or
circunferential direction around the wall of the

a npLR&ELenpdbe WPPHERSNGr £0 PnPRtdP{at i on where the
cat heter has been placed in a bl ood vessel of the

patient, the position of the catheter can be confirned

by irradiating X-rays to forman i mage of the )
radibpaduevwggéntknown 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 wﬁére 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



I ncl uded anong these catheters are doubl e

| umencat heters which have two |unens, that is a nmain
wouowsane a subl unen, to supply different nmedpcirmeko05/010676

fluids through - the respective |lunmens, and al so

catheters having nore than two | unens. However, in

such catheters, when the thickness of the section

i ncorporating the radi opaque agent is small, it is
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ca C?%:f?écael]:sse thecchr ;%?%Srg‘bqﬁi c;eiugnbeﬁlsr’as?h?% ?Sdﬁcy . H elunen and
Tqﬁ efore, .in order ta.inprove the. radiographi.c
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necessary to jncrease the ¢ross-sectional area

£hq (HRTAGIISTE OFUTHRS S eBPFoA LPRe SRSy AL 19 more than
radi opaque agent. However, when the cross-sectiona

twoyr eBIBNS he selBPYVBNSEncorigbr st Ry t K8 th&didFaque dyent the
is increased, there are problens in that the strength

thigtknass cathettde | se@diried, 1reRFPPr251801 f FREI t TRELOPAqUE
confirmthat the nedicinal fluids are passing through

agartfe icatderley. Fourihedifificvds Beercprbposcdne opoddtbpe of
| umen catheters to incorporate a narrow section

the nooripgrent i bgcaade ophque sadentr aathtovcatif fesenis reduced.
regi ons corresponding to the main |unen and the

Thetdfamen. iHowavkry, ta tihipgsraowsethet deslididfamhdd tontrast
di sti ngui sh between the main | unen and

for detecting the radiopaque agent, it is necessary to

increase the «c¢ross-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 1s 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 1is assembled during manufacture.

Specifically, during manufacture of the catheter, even



t he sublunmen so that the effectiveness is reduced at

the tinme when the catheter is assenbled during
woaonsfiaedosir e. Speci fically, during manufact ur epoi/EPh®5/010676

cat heter, eventhough different nmenbers, such as

adapters, are connected to the main lunen and t h e .

sublunen, it is difficult to distinguish between the

mai n | unen and the sublunen and the operation is

| d the subl uren and tion is
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peri pheral portion n the formof a tube and an
the |operdatONhat? WPAFHORRe tube forming a plurality of
| umens, wherein axially extending |inear
contrastradi ography sections of radi opaque materi al
are formed at a plurality of intersection points _
betTeehst Ba eiGacherf phéﬁamr@@@nfomraw’@h@nm/*am proyd.de
peri pheral extent of the respective
a coathateradi vgiaphy semiorss bei hgedi f eéfentivBacagse of
the contrastradi ography sections are forned
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 Ilinear
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 rgspective 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 contrastradiography sections. Further,



at the plurality of intersection points, the
contrastradi ographic property can be inproved due to
woOheospizzgoal ity of the contrastradi ography sect POWAEP2005/010676
Furt her, because the peripheral extent (w dth) of the
respecti ve contrastradi ography sections is different,
it is possible to distinguish the respective |unens
corresponding to the contrastradiography sections. The
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sections c ect uring nmanufactu
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two | unmens are provided, the contrastradlograph
ext8REL Cn R cHORBE BE: A+ ABERRDY APE oA A ‘F%?eif?é@tlllé(n be
poi nts, but at only selected intersection points .
effgpﬁ@ﬁe e B a MaRAITR iy eh 2 B ovENdeded&casC o Ussy rr?tfwd'-he
lumens with first and second contrastradi ography
catBegeironscan hebeat ilgpsfovdse peri phetaler@arent ofLlBRe ofthe
the first and second sections to the peripheral extent
conptasheadiography 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
fiist 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 1:2.

In this way it is possible to correctly distinguish



other of the first and second sections being in the

range from1:3 to 2:3. In one enbodi nent of the
wonvensiemre the rati o may be substantially 1:2. pewEPR0S/010676

way it is possible to correctly distingui shbetween the

two contrastradi ography sections so as to easily

.discrimnate the respective |unens. Further, by

setting the ratio of the peripheral extent of the two
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val ues, a catheter can ocati on of
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passage of redi &rnal f|UI § can’ be
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A _contrast.radi ography sectio be forned
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ontrast of the catheter with respegt to X-rays is
Cat?*ﬁﬁ%ve%anmel bl BaSsadd of REGILCRal OF | i “can be

through the lunens can readily be confirmed. A further
det?Fﬁ‘éQ@%@’ﬁ{%Qﬁ%%ﬂgﬁarﬂf}d sekEPeEl iy icd fidyampssage of

solely. within the outer peripheral section. The
nedigdngpadaainet epinabemeprfé rmigsl-1 y enbedded within the
cat heter.

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



Therefore, since the radi opaque material is not
exposed, deterioration or stripping can be avoi ded.
woéao@mwangBe, in the event that the contrastradpPoymEepivg010676
section is formed of a m xteure -of bariumsulfate and
a pol yurethane resin, any exposed nmateri al
deteriorates as a result of contact with al cohol. For
a better understanding of the present invention and to
exafipaW, Mre {HealJynhow, bt PRY ESnﬁééétEQd!LB&QagB&e%te tion
reference wll now b e made, by way of exanple, "to f%e
is SCEOMRANYIBE AW Ros L BuNIGh: Flfiud | S Alan VARW &
of a doubl e | unmen catheter according to a first
[ t of .the present invention:;_Fi I |_an
po HIRAHIRY el e Fbaty orrPeab B s L ReR 8 hs o
cat heter shown in Fig.. 1.; Fig. 3 is a cross-sectiona
resyﬁéquaﬁgﬁt§F5n&lﬁﬁé%%%? <3 of Fig. 2 ; and Fig. 4
is a cross-sectional view of a catheter nmain body of a
doubl e unmen catheter according to a second enbodi nent
of the present invention. A first enbodi nent of the ,
cat K@ferr RTOFHF nYrEsrERe PPN OToF R | Pragarbe invention
expl ai ned with reference toacconpanyi ng draw ngs. Hé}
and) tehSRevYa RiFifh| €L ¢afn Raw het erag0PhFehRriRel dade gffect

catheter main body 11 fornmed
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 1s 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



of a long flexible tube, a connecting nenber 12, a

pair of. connecting tube nenbers 13a and 13b which are
wbaoosmd7m8 fl exi bl e tubes, and a pair of |ure adaEPers/010676

1l4a and 14b. The catheter main body 11 is fornmed of a

soft pol yurethane resin and, as shown in Figs. 2 and 3

, Isinthe formof a tube having a cylindrical outer

peri pheral section 15 with a substantially

scliBIRLLsal L eatend no Ll 15 audly det e per e
catliogld SHEAVELITROS. (2 AL e 10000 9, rormes
ot Fl B L Lo P S 0 ol o
combel S SR SoLrad 00T apni € mater ol are provided i o

direction of the catheter main body 11. A _m xture of
flegiicle Barkasm sack & ®2addd of aéll%raé%émsf gdian gnd 14b.

enpl oyed in that part of the polyurethane resin in the
| i near contrastradi ography sections 17a and 17b in
such a manner that the bariumsulfate is not exposed
at tThe sgefthetsrof mehe obbdy péii pheraforeedi opf15aorsoft
of the wall 16. The width a of a portion of the
po llyiuresrtcond r ass tadaad; aplsy seotn ohnlFagal.ofy #¢hé Sut ers in

peri pheral
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 11b, withinl 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 whité barium sulfate and a poiyurefhane
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



section 15; is set to be larger than the wwdth b of a

portion of the |inear contrastradi ography section
wo2bosal3oang t he outer peripheral section 15. TheCTrar2@s/010676

of the wwdth a of the linea contrastradi ography

section 17a to the wdth b of the |inear

contrastradi ography section 17b is set to be

approximately 1:2. Further, inner central portions of
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protrude a short distance Interna wa
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surface, a rear end e Cat y

L viided. | a i.n.outer peripher section 15a an
alogéﬂblt%%t eéﬁ%‘g‘fi B%%%EF‘%@?N%%C%%%%(:h & & Qat%g the
. . fromeach other, in order to separate the main | unen
Wldi&aaaﬁﬁgtﬁges Qﬁﬁﬁ\F?%?r?ﬁgFggéPSFaﬁhﬁeéﬁQ§ﬁPQﬁ1?ﬁet°
maui, eri pheral secgtion 15a and a rear end of the sub
thep@?gﬁﬁeﬁhﬁxgegpﬁoﬁlfgﬁrc&@Qi¥§§ﬁﬁﬁﬁﬁ%ﬁFQEhboﬁﬁ@E%Pﬂg17b

. tube nenbers 13a and 13b by neans of a connecting
15 F&fberC 12 r aBBEERIVREGLYTHE Zonn&erithe v ubenmenbeestral

13a and 13b are in the
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 is
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 lla 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 éonnected 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



formof tubes which are made of a soft pol yurethane

resinand the outer dianeters of which are |arger than
woheads/3feo8 he cat heter main body 11. In order t®CI/EP2005/010676

di stingui sh -the connecting® tube nenbers 13a and 13b,

the connecting tube nenber 13a is blue, and the

connecting tube nenber 13b is colorless. Further, the

connecting nmenber 12 is forned of a soft pol yurethane

esin, and has, a connection, portion ich is,secured
and, DR OPREZc GRS T OrE pBF ¢ PBACHT THe HRFPCherafieralst ©F
section 15a and the sub peripheral,6 section,15h and ‘
they s8TEPEERd B! cBRA¥Cti g t the %%r%olglésgﬁ@gi%ﬁh ithe

The connecting nenber 12 is substantially triangul ar
connie Ghlpe, tHPFomS e tonhéet é8%i 1P 1 héhﬁai%%’&qg“ﬁﬁ& afupe
- section 15a and the sub peripheral section 15b bein -
menkemt 1 val ySndlivew, ard BRPoFPRBACESAHeEIOE WA ]thel 3P 1S
connecting tube. menbers 13a and 13b being relatively
colpkesPat hwyshare themednhacthadcdemistt nig newbBerned of
to connect the main peripheral section 15a with the .

a ecolftecpohgutebeanenbersiia and thescoaneonnasd isyp portion
peri pheral section 15b with the connecting tube nenber
whidb. i Fheeturedadapterds théa cmhebtii caar goamideonfof the main

pol yur et hane resin and have the sane structure. The
petripBeagdaptectlid4a i18d uges ahtubebf ipdriplsactl osedBaonalsb
graspi ng
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 13b

with the connecting tube member 13b.

The lure adapters l4a and 14b are made of
polyurethane resin and have the same structure. The lure
adapter 14a 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



section 19a, and a nedicinal fluid injecting section

20a, while the lure adapter 14b includes a tube fixing
weeaoslsidmb8b, a graspi ng section 19b, and a nedpcim®R005/010676

fluid injecting section 20 The tube fixing section

18a is., fixed to the rear end of the connecting tube

menber 13a, and the tube fixing section 18b is fixed

to the rear end of the connecting tube nenber 13b. The

graspi ng_sections 19a and b are detachabhl.y attach .
18b¢, ?heggﬁﬁglFﬁXiﬁf%; 1% on gc%i'Ba 3"d 18b 8§d§€ﬂnﬁﬂ' Fluta
._.Screwthreaded paqrtions _(not shown), respectively. .
lnj?ﬁéﬁngn %ﬁé&%ﬁ?ﬂ i pulRestthe d%kﬁﬂqgl ﬁﬁgﬁlfﬁgh%?%r 18-

, ég, he can grasp t he grasging sections 19a and 19b.
Fixeqr fRerh nESABAISAh T f FiPd SORPESting sedrt ofis™es 132,
and 20b are fixed to the grasping sections 19a and
andjgpe fafreciiveny se¢Hare Wholf &izedonk? hheadiwed end
thereto. Wen supplying the nedicinal fluid into the
of Hbabfenneabhngatkheremer®eran 3bnj ecting section of an
infusion line (not shown) is inserted into the

el astomer of the nedicinal injecting sections 20a and

20b to inject the nedicinal fluid. Furthernore, since

t heThedigrtasgbifid m gk paseses tiraoughdt heddoulte |detmrhably

catheter 10, in order to see the nedicinal fluid
atthbRedi Bp pokt s of eindg hesdcthenkul eaadapt e ¥ia 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 gfasping sections 1%9a 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'lo, 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



and 14b are fornmed of transparent materials . A's
nment i oned above, when supplying two kinds of nedicina
woOlweds7dort 0 a body of a patient through a bl oedvEPs®E/010676
(not shown) using the doublie |umen catheter 10,
firstly a cannula punctures the bl ood vessel.
Thereafter, the opening lie fornmed at the | eading end
of the double [unen catheter 10 is inserted into the

vesgg nué ‘éha%.w%.alrgﬁg gﬁggs%_6§> helgm é% &: 10

Faced i n |on | he

. S Ther after, when the o dou
flrﬁfﬁén “cahicter 101Ut PR BEP5aT vesgetion %Fﬁea%er'
cannul.a i s ved om t he bl.ood vessel t hat
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of the doubl e Iunen catheter 10'and to confirmthat
1um?%eQﬂ§9ﬁWﬁFI| oSt RESRIHA%E LoREn &t hepepvig j&hat is

the target position. Since the |inear
alrepdyr RSEFaMi gr 4Pty Bered oresagh andai7boabe Pépred énto
a material which does not transmt X-rays,
a tesgkitr reesbhlies per foreredlbydf orafiswyl -an Thegeafherer when
the double lunmen catheter 10 is placed in the bl ood
thevegseling helaediti nhe fdaibdd nlenéenngasdetticonsl 20a camthes
20b are connected to a predetermned infusion line to
thebegrpeicnpectitigr hechredtahmal a f L 8l demdhed fhem the blood
medi ci nal
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 1llc 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 nédicinal
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



fluids enter the body of the patient through the bl ood

vessel. In this case, since the |inear
woanicasdog adi ogr aphy sections 17a and 17b occupyTaP2005/010676

smal|l portion of the outeriperipheral section 15 of

the catheter main body 11, it is possible to confirm

that the nedicinalfluids are passing through the main

| umen 1la and the sublumen lib. In thi s case,

caonfirmation that icipal fluids can b
ELu SR T s AP B BAPRGCR pbRel A TE CHE Dt e and the
eri pheral section 15 of the cat het er mai n body
SUb§Hm€H i & Ycocat edlexttérimal 15298/ t nEOPALTEALL oL b&&ft the
Dunlna manuf acture of the double |umen catheter 10,
medi FanRilndara it ¢ t PadPEGEARHY. Sad i risvizyiagd A prtion
‘ are formed with different wdths so as to function as
of dilid epuheiratianjohatesy ssechivhi slhwapf thee conibétiegn main
of the main outer peripheral section 15a to the
bodgoddewhilely tisbéorereer ek3& rard Iyhe e qtd ke’ ¢ heody -
sub outer peripheral section 15b to the connecting
tube menber 13b are satisfactorily perforned. Further
the connection of the connecting tube nenbers 13a and

13bphie ihikde MdHer adapter 8f 14acadbuldibe | $umkso catheter 10,
satisfactorily perfornmed. Therefore, it is possible to
thel I R¥Ert ke pffactdagnapsa @iyt Re Gatdigi en7a 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 i3b
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 1is possible to confirm the position of the

double lumen catheter 10 by radiography. Further, in this



As nmentioned above, since in the double |unen catheter
10 the linear contrastradi ography sections 17a and 17b
waneosfoaramed at i ntersection points of the outePCI/EP2005/010676
peri pheral section 15 and the wall 16 of the catheter
main body 11, it is possible to confirmthe position
of the double |lunen catheter 10 by radi ography.
Further, in thiscase, since the widths of the Iinear
contrastradi ography sections 1 7 a .,and 17b -are
cas@i,f feyeeR tRemvEainot aér tha isnpegsigntiastradiography
di stinguish the main lunen |la and the sublumen lib on
seatiensasi & oind he7di erer eddd e mant hErodr e2Che CANSE 1t hE 1S
I i near contrastradi ography sections 17a and 17b are
posfsdinied drl y ditstheguigler seleei omapoi ntlsumsin t Helautapd the
peripheral section 15 and the wall 16, it is readily
suHlassinblld 4t @rcatfd fadilkato irediecidiaf fétends. are passi ng
through the main lunmen Ila and the sublunmen |ib,
respectively. Because the |inear contrastradi ography
sections 17a and 17b are arranged within the outer

per irphehalrieadd | OPedfubet tie blenesposeshetasbeadiography
surface thereof, it is further possible to prevent

sedet8id Of L i QRJOrL &S ri PRI BG rier %ﬁl%TB@r efiy eint8esection
yseful [ife pf the double [unmen catheter 10 can b e
poiditd e(ﬂﬁeghe Figre# 5HPYShEr88CHR {IdH Ougha Ry cahbelgll 16,
mai n body
it is readily possible to confirm that medicinal £luids
are passing through the main lumen 1la and the sublumen
1lb, 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 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 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



21 of a double lunmen catheter according to a second

enbodi nent of the invention. In this catheter nmain
woadys/034ig08a | i near contrastradi ography secti onP2TEPR®5/010676

additionally fornmed in a wadl 26. The |inear

contrastradi ography section 27c is integrally

connected to the linear contrastradi ography sections

27a and 27b which are forned at the intersection

poi nts of an outergerlpheral section 25 and the wa

perjphensedr efeffel ofuést anPhé&hfala e $ho | TREERS OFF 1t Hfgle to
formof a main |unen 21a and a sublunen 21b, are

thef grakell 2R tiwe chemeRer Amai FSodio, ofhe rBadPnilagren 21a
structure of the double lunmen catheter is simlar to

and e dobbhsehurfdib, cathet Bormeddéscrtiedcabbes sisn main body
rellation to Figs. 1 to 3 . According to the double -

21ItﬂﬁhecaémainingfsEm@ct&rs|df|$h@ogsubﬂe|ﬁnmﬁne9@th?ter
to confirmthe position of the catheter main body 21

is afidniladiiss i vigei dbubgewekenehheahien elrutgh Edscailded habove
subl unen 21b. Further, it remains possible readily to

in Gfddimd had megh cinado f3.ui ds are passing through the
mai n | unmen 2la and the sublunmen 21b. The ot her effects
of the double |unen catheter are simlar to the double
| umen catheter 10 descri bed above in relation to Figs

1t(%é%ording 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 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 lumen 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 apbropfiate modifications may Ee 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



Further, the catheter according to the present
invention is not limted to the above-descri bed
wenbaxtizm®@et S, and appropriate nodifications mapCbaP2005/010676
made. For exanple, in the alove enbodi nents, even
though the ratio of the width a of the |inear
contrastradi ography section 17a to the width b of the
I i near contrastradi ography section 17b and the ratio
.of the width a of the linear contrastradi ography
vidigetPoRf2thq ol ineaw deonbrastra@iognenhy section 27b are
contrastradi ography section 27b are set to be
sefppcoxPeatapyraxmatdkby r dt:i2o i shaotraihot eids t mertet bimited
and may be changed. .In this case, the width ratio of
thetrteespest i meyl i deacheontdast r.adi ographyseet i arree cafidth
be set to any suitable predeterm ned val ue, preferably
rafiot heofr anghe romedpdctove: 3. 1fmgd her nyes rdBerplesgRbphy
invention is not limted to use in double |unen

secaides ercan 38 ean he ushd sNi©dbes PHddedd®ihed value,
catheters, such as triple lunen catheters or catheters

pré MERIPDY aih NGh&DE Enddap-diiress ldgrenss, I n this case,
the |inear contrastradi ography sections do not need to

be provided at all of the intersection points of the
outer peripheral section and the wall, but can be

provindecth &inSeLeCctd LPLELFEChOBARYLR S's 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 1linear contrastradiography section 27c is not



The |inear contrastradi ography sections 17a and 17b
extend partly around outer peripheral section 15 and
wopaodslog7asst hin the wall 16 in the first enbodi remEP2@8M10676
the |inear contrastradi ography sections 27a, 27b, and
27c extend partly around the outer peripheral section
15 and the entire extent of the wall 16 in the second
enbodi ment. However, the |inear contrastradi ography
sections need only be fornmed in the outer periphera
prosédedon Buriethi stcasy, hdepreheaable that one of the
contrastradi ography section 27c is notprovided.
1inButt hetont ta sayadiegpaeher abeettibats , onefwf t Azampilg e the
ar - contra stradiography sections, for exanple the
1inkbReorcry ¢ @54 d Bdl pgplaphyesedbhon 7k7a,1d sEbomadd inn both
both the outer peripheral section 15 and the wall 16,

theandtdie @éhﬁphb&a@arse@&mdrﬁsm aghagraphyssEctien kAkl the
is formed only in the outer peripheral section 15.

othF%rtmgth&e’cbﬂt@a%%&ﬁ@ﬁ%@rﬁ%ﬁ&nQSEBEQ@anlﬂbfeis formed
unens, it may b e preferable that one |inear

onl! rﬁﬂa@ﬁéagh%%&a$@&fﬁﬂgﬂé¥‘§§0{95H3?5in kot Heitore, in

uter peripheral "section and the wall, and the

a 'ég@ﬁeiéEJ|ﬁ§@f§%0095¥3§tr89!Oﬁgéghyl%ﬁghgqnsjﬁfe]nay be
er

fornmea only in e ou peri pheral section. In the
ove-descri bed_enmbodi ment ' : :
or A TRt ARG CRE SUBIUherc T b S Bh e SR EaPAY] e tom 1o
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 1lla and the sublumen 1lb, and the main lumen
21la 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 resﬁective 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.



2l1a and the sublunmen 21b, have substantially sane
size, the sizes of the |unens and subl unens may be
wdeab@vosvaoed appropriately. For exanple, the nmaPOT/IERR®B/010676

may have a relatively |arge7cross-sectional area, and

t he subl umen may have a relatively small

cross-sectional area. Further, the shape or the size

of the respective |inear contrastradi ography sections,

and the material, the shape, and the size of the
CLEhers formi ng the respective sections of the

catheter may be appropriately nodified. CLAIMS 1 . A

.catheter having an outer peripheral portion (15) in

the formof a tube and an internal wall (16, 26)
1. wi t B ncehbetabe Heorimangan e |m§/rwh$uaﬁan§0(rftlaon (13)

lib, 21a, 21b) , characterized in that axially :
in edtentbng bifneatubentnastmadindgrapiy wadt | Orfs, (2_L67)a within

17b, 27a, 27b) of radiopaque material are forned at a
thepl tnbki tFoohinhgt er settirabipgi s bemesen (hikaouflidb, Z2la,

peri pheral section and the wall, the peripheral extent
21H)a, bchaphctbeirespeschl veneant rastiadi ogsappyd segt | bhsear

being different. 2 . A catheter as clainmed in claim1l
cont £ AstiebhZegnin thatians nghgd ntarmgl veld, (187b) of

26) is provided so as to formtwo | unens (Ha, Hb 21a,

radiidBa2dhih Gidstrand sgeend formed at a plurality of
intersection points between the outer peripheral section
and the wall, the peripheral extent (a, b) of the

respective contrastradiography sections being different.

2. .A catheter as claimed in cléim 1, characterized in
that a single internal wall (16, 26) is provided so.as to
form two lumens (lla, 1l1b, 21la, 21b) with first and second
contrastradiography sections (17a, 17b, 27a, 27b), 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.

3. A catheter as claimed in claim 2, characterized in

that the ratio is substantially 1:2.

4. A catheter as claimed in any one of claims 1 to 3,



contrastradi ography sections (17a, 17b, 27a, 27b) ,
the ratio of the peripheral extent of one of the first
weandeswmrd sections- to the peripheral extent poi/EPb®5/010676
other of the first and secexid sections being in the
range from1l :3 to 2:3. 3 . Acatheter as clained in
claim2 , characterized in that the ratio is
substantially 1:2. 4 . A catheter as clained in any
one of clajnms 1 to %@tharacterlzed in that in at
ChaF@§§Fraﬁ€“%f e c& astﬂ&dlo@Faph}eééEtloﬂge(l7%f the
17b, 27a, 27b, 27c) the radi opaque material extend
conthes RS TARS, S2ByLon5 (L AncatAlrer Tds AMmel G the
claim4 , characterised in that a contrastradlography
radd eppidsse @@Fﬂrﬁ%%fQﬁﬁﬁﬁﬁﬂm%ﬂﬁQ1Hhﬁe%@ﬂl (%@» 6 . A
catheter as clained in any preceding claim o
characterized in that a further |inear
cont rast radi ography section is forned solely within
5. theRoutathgeerpher atlsiontd onn %laik cét heherraagerised in
clainmed in any preceding claim characterized in that
thatthea radhbpagqueaddaberbgphyi Sadtaldy epberded Vviddmead tinethin
cat heter.
the wall (26).

6. A catheter as <claimed in any preceding claim,
characterized in that a further linear contrastradiography
section 1is formed solely within the outer peripheral

section.

7. A catheter as claimed in any preceding claim,
characterized in that the radiopaque material is wholly

embedded within the catheter.



