                                                                        \U       701403

please type your terminal identifier

-6301:01-000-                                                           \P

please log in: dialog2

DIALOG: call connected

DIALOG INFORMATION SERVICES

PLEASE LOGON:

 ********

ENTER PASSWORD:

 ********

Welcome to DIALOG

Dialog level 38.05.08D

Last logoff:  31may95 16:56:31

Logon file405 09jun95 03:53:54

ANNOUNCEMENT   ****    ANNOUNCEMENT   ****    ANNOUNCEMENT

***New: Drug Data Report (File 452)

        Derwent Drug Registry File (File 375)

***Reload: Foundation Grants Index (File 27)

***Removed: D&B Asia-Pacific Dun's Market Identifiers (File 522) --

              use D&B International Dun's Market Identifiers

              (File 518) for information previously found in 522.

            D&B Million Dollar Directory (File 517) -- use D&B Dun's

              Market Identifiers (File 516) for information

              previously found in 517.

Starting June 1, 1995, the Internet e-mail delivery fee will be

reduced to $.50 per request.  Also beginning on June 1, 1995, there

will be a new fee of $.01 per record for delivery of DIALOG Alert

results via postal mail.

Message from database supplier:

MEDLINE and CANCERLIT erroneously annotated certain articles

authored or co-authored by Dr. Bernard Fisher with the phrase

"scientific misconduct--data to be reanalyzed." All such

annotations have been removed or are being removed. We apologize

for any problems or concerns this may have caused. Users should

disregard those prior annotations.

     >>> Enter BEGIN HOMEBASE for Dialog Announcements <<<

     >>>    of new databases, price changes, etc.      <<<

     >>>    Announcements last updated for 7june95     <<<

* * * File 047/647 has been consolidated... use B047 * * *

* * * File 148/648 has been consolidated... use B148 * * *

SYSTEM:HOME

Menu System II: D2 version 1.7.3 term=ASCII

                     *** DIALOG HOMEBASE(SM) Main Menu ***

Information:

 1.  Announcements (new files, free connect time, price changes, etc.)

 2.  Database, Rates, & Command Descriptions

 3.  Help in Choosing Databases for Your Topic

 4.  Customer Services (telephone assistance, training, seminars, etc.)

 5.  Product Descriptions

Connections:

 6.  DIALOG Menus(SM)

 7.  DIALOG Business Connection(R), Headlines(SM), Medical Connection(SM)

 8.  DIALOG SourceOne(SM) Document Delivery

 9.  Data-Star

10.  Other Online Menu Services & Files (MoneyCenter(R), OAG, TNT, etc.)

     /H = Help            /L = Logoff          /NOMENU = Command Mode

Enter an option number to view information or to connect to an online

service.  Enter a BEGIN command plus a file number to search a database

(e.g., B1 for ERIC).

?2

                      *** DIALOG Database Information ***

      1.  DIALOG Database Information & Rates

      2.  Command Descriptions

        /H = Help         /M- = Previous menu         /MM = Main menu

Enter an option NUMBER to view information.

?2

                          *** Command Descriptions ***

   1.  ALERT                 15.  KEEP                  29.  SAVE

   2.  ALERT REVIEW          16.  LIMITALL              30.  SAVE ALERT

   3.  ARCHIVE               17.  LOGOFF                31.  SAVE PROFIL

   4.  BEGIN                 18.  MAP                   32.  SELECT

   5.  COPIES                19.  ORDER                 33.  SET

   6.  C0ST                  20.  PAGE                  34.  SET SUBJECT

   7.  DISPLAY               21.  PRINT                 35.  SELECT FILE

   8.  DISPLAY SETS          22.  RANK                  36.  SHOW

   9.  EDIT                  23.  RANK FILES            37.  SORT

  10.  EXECUTE STEPS         24.  RD (Remove Dups)      38.  TARGET

  11.  EXPAND                25.  RECALL                39.  TYPE

  12.  FILE                  26.  REDIST                40.  ZERO HITS

  13.  HELP                  27.  RELEASE

  14.  ID (Identify Dups)    28.  REPORT

      /H = Help          /M- = Previous menu          /MM = Main menu

Enter an option NUMBER to view a description of the corresponding command.

?

                          *** Command Descriptions ***

   1.  ALERT                 15.  KEEP                  29.  SAVE

   2.  ALERT REVIEW          16.  LIMITALL              30.  SAVE ALERT

   3.  ARCHIVE               17.  LOGOFF                31.  SAVE PROFIL

   4.  BEGIN                 18.  MAP                   32.  SELECT

   5.  COPIES                19.  ORDER                 33.  SET

   6.  C0ST                  20.  PAGE                  34.  SET SUBJECT

   7.  DISPLAY               21.  PRINT                 35.  SELECT FILE

   8.  DISPLAY SETS          22.  RANK                  36.  SHOW

   9.  EDIT                  23.  RANK FILES            37.  SORT

  10.  EXECUTE STEPS         24.  RD (Remove Dups)      38.  TARGET

  11.  EXPAND                25.  RECALL                39.  TYPE

  12.  FILE                  26.  REDIST                40.  ZERO HITS

  13.  HELP                  27.  RELEASE

  14.  ID (Identify Dups)    28.  REPORT

      /H = Help          /M- = Previous menu          /MM = Main menu

Enter an option NUMBER to view a description of the corresponding command.

?/m

                      *** DIALOG Database Information ***

      1.  DIALOG Database Information & Rates

      2.  Command Descriptions

        /H = Help         /M- = Previous menu         /MM = Main menu

Enter an option NUMBER to view information.

?1

                      *** DIALOG Database Information ***

 To obtain information about a database, enter one of the following:

     the DIALOG database number

     the first letter of a database name (a list of databases beginning

     with that letter will be displayed to help you identify the correct

     database number)

     /H = Help          /M- = Previous menu         /MM = Main menu

Enter a database number, or the first letter of a database name,

 and press <enter> to continue.

?125

                      *** DIALOG Database Information ***

                                *** FILE 125 ***

    The following information is available:

      1.  Description

      2.  Search Fields and Display Codes

      3.  Limits

      4.  Output Formats

      5.  SORT Fields

      6.  REPORT Fields (not available in some files)

      7.  MAP Fields (not available in some files)

      8.  Rates

        /H = Help          /M- = Previous menu         /MM = Main menu

Enter an option NUMBER and press <enter> to view information.

?2

FIELD125: CLAIMS/U.S. PATENTS

SEARCH OPTIONS

   BASIC INDEX

SEARCH DISPLAY  FIELD NAME/

SUFFIX CODE     INDEXING/EXAMPLES

/AB     AB      Abstract-2,3

                Segment & Word

                S CHLORO/AB

                S ACIDIC(W)CONDITION?/AB

/BC     BC      Broad Claim (Exemplary Claim)-2,3,4

                Segment & Word

                S THIO/BC

                S CROSS(W)LINK?/BC

/CM     CM      Text of Claims-2,3,4

                Segment & Word

/M- =Prev Menu    ENTER =Next Screen   - =Prev Screen     /MM =Main Menu

?

                S PEPTIDYL/CM

                S PEPTIDYLRESIN(W)FRAGMENT?

/OC     OC      Other Claims (non-Exemplary Claim)-2,3,4

                Word & Segment

                S OXY/OC

                ALKOXY(1W)Y/OC

/TI     TI      Title-3

                Segment & Word

                S HYDRO/TI

                S SOLID(W)PHASE/TI

/TX     TX      Text of Claim-2,3,4

                Segment & Word

                S VINYL/TX

                S DIVINYLBENZENE(1W)SUBSTITUT?/TX

ADDITIONAL INDEXES

SEARCH DISPLAY  FIELD NAME/

PREFIX CODE     INDEXING/EXAMPLES

/M- =Prev Menu    ENTER =Next Screen   - =Prev Screen     /MM =Main Menu

?b 125

>>>         125 is unauthorized

>>>1 of the specified files is not available

>>>No valid files specified

?b 125

>>>         125 is unauthorized

>>>1 of the specified files is not available

>>>No valid files specified

?logoff

       09jun95 03:57:46 User701403 Session D46.1

            $0.99    0.066 Hrs FileHomeBase

     $0.99  Estimated cost FileHomeBase

     $0.40  TYMNET

     $1.39  Estimated cost this search

     $1.39  Estimated total session cost   0.066 Hrs.

Logoff: level 38.05.08 D  03:57:47

TYMNET: call cleared by request

OK

at

OK

?lease type your terminal identifier

-6301:01-000-

please log in: dialog2

DIALOG: call connected

DIALOG INFORMATION SERVICES

PLEASE LOGON:

 ********

ENTER PASSWORD:

 ********

Welcome to DIALOG

Dialog level 38.05.08D

Last logoff:  09jun95 03:57:47

Logon file405 09jun95 04:09:28

* * * File 047/647 has been consolidated... use B047 * * *

* * * File 148/648 has been consolidated... use B148 * * *

SYSTEM:HOME

Menu System II: D2 version 1.7.3 term=ASCII

                     *** DIALOG HOMEBASE(SM) Main Menu ***

Information:

 1.  Announcements (new files, free connect time, price changes, etc.)

 2.  Database, Rates, & Command Descriptions

 3.  Help in Choosing Databases for Your Topic

 4.  Customer Services (telephone assistance, training, seminars, etc.)

 5.  Product Descriptions

Connections:

 6.  DIALOG Menus(SM)

 7.  DIALOG Business Connection(R), Headlines(SM), Medical Connection(SM)

 8.  DIALOG SourceOne(SM) Document Delivery

 9.  Data-Star

10.  Other Online Menu Services & Files (MoneyCenter(R), OAG, TNT, etc.)

     /H = Help            /L = Logoff          /NOMENU = Command Mode

Enter an option number to view information or to connect to an online

service.  Enter a BEGIN command plus a file number to search a database

(e.g., B1 for ERIC).

?b 279

       09jun95 04:09:53 User701403 Session D47.1

            $0.11    0.007 Hrs FileHomeBase

     $0.11  Estimated cost FileHomeBase

     $0.04  TYMNET

     $0.15  Estimated cost this search

     $0.15  Estimated total session cost   0.007 Hrs.

File 279:CLAIMS(Ontap)

       (c) 1995 IFI/Plenum Data Corp.

      Set  Items  Description

      ---  -----  -----------

?s catheter

      S1      26  CATHETER

?s hemodialysis()s1theter

               2  HEMODIALYSIS

              26  S1

      S2       0  HEMODIALYSIS()S1

?

?

?

?

?ss hemodialysis()catherter

      S3       2  HEMODIALYSIS

      S4       0  CATHERTER

      S5       0  HEMODIALYSIS()CATHERTER

?ss s3()s1

               2  S3

              26  S1

      S6       0  S3()S1

?b 351

>>>         351 is unauthorized

>>>1 of the specified files is not available

>>>No valid files specified

?b 654

       09jun95 04:12:42 User701403 Session D47.2

            $0.75    0.050 Hrs File279

     $0.75  Estimated cost File279

     $0.30  TYMNET

     $1.05  Estimated cost this search

     $1.20  Estimated total session cost   0.057 Hrs.

File 654:US PAT.FULL.  1990-1995/Jun 06

       (c) format only 1995 Knight-Ridder Info

*File 654: Updates to post-issuance legal status data have been suspended

temporarily.  For data after Nov. 8, 1994, please see File 123.

      Set  Items  Description

      ---  -----  -----------

?s hemodialysis()catheter

             484  HEMODIALYSIS

            6332  CATHETER

      S1      17  HEMODIALYSIS()CATHETER

?s teflon

      S2   14052  TEFLON

?s s1 and s2

              17  S1

           14052  S2

      S3       2  S1 AND S2

?t 3/3/1

 3/3/1

DIALOG(R)File 654:US PAT.FULL.

(c) format only 1995 Knight-Ridder Info. All rts. reserv.

             02376502

Utility

CATHETER STIFFENERS

PATENT NO.:  5,382,238

ISSUED:      January 17, 1995 (19950117)

INVENTOR(s): Abrahamson, Timothy A., Seattle, WA (Washington), US (United

             States of America)

             Sommercorn, Richard K., Renton, WA (Washington), US (United

             States of America)

ASSIGNEE(s): Quinton Instrument Company, (A  U.S. Company or Corporation ),

             Bothell, WA (Washington), US (United States of America)

             [Assignee Code(s):

APPL. NO.:   8-65,081

FILED:       May 20, 1993 (19930520)

FULL TEXT:        679 lines

?t 3/7/1

 3/7/1

DIALOG(R)File 654:US PAT.FULL.

(c) format only 1995 Knight-Ridder Info. All rts. reserv.

             02376502

Utility

CATHETER STIFFENERS

PATENT NO.:  5,382,238

ISSUED:      January 17, 1995 (19950117)

INVENTOR(s): Abrahamson, Timothy A., Seattle, WA (Washington), US (United

             States of America)

             Sommercorn, Richard K., Renton, WA (Washington), US (United

             States of America)

ASSIGNEE(s): Quinton Instrument Company, (A  U.S. Company or Corporation ),

             Bothell, WA (Washington), US (United States of America)

             [Assignee Code(s):

APPL. NO.:   8-65,081

FILED:       May 20, 1993 (19930520)

FULL TEXT:        679 lines

                                 ABSTRACT

A  catheter  assembly  including a wire stiffener or a dilator and modified

t wire  stiffener which are used in combination to assist in the insertion of

a  relatively  soft  catheter  into  the patient wherein the wire stiffener

temporarily   stiffens   the  catheter  and  the  modified  wire  stiffener

temporarily  stiffens  the  dilator  for  insertion  of  the  combined wire

stiffener  and  dilator into the catheter. The catheter preferably includes

one or more lumens therein and includes an end opening and one or more side

openings thereon.

What is claimed is:

  1.  A  wire  stiffener  for  use  with  a  catheter,  said wire stiffener

comprising:

 an  elongate  member having distal and proximal end portions thereon and a

body  portion  therebetween,  wherein  said  distal  end portion includes a

distal  tip thereon and said proximal end includes a cap member thereon for

operative connection with a catheter;

 said  distal  tip  being  a generally elongate member having a first outer

diameter and a passageway extending therethrough, said passageway including

distally  and proximally oriented openings wherein said proximally oriented

opening opens generally adjacent to said body portion; and

 said  body  portion is operatively interconnected with and extends between

said  cap  member  and  said  distal  tip and includes at least one area of

increased  flexibility  thereon  as  compared  to  the  flexibility  of the

remainder of said body portion.

  2.  The  wire  stiffener  of claim 1 wherein said body portion includes a

second  outer  diameter  which is smaller than said first outer diameter of

said distal tip.

  3. The wire stiffener of claim 2 wherein said cap member includes a third

outer  diameter  thereon and said third outer diameter is greater than said

second outer diameter of said wire stiffener.

  4.  The  wire stiffener of claim 1 wherein at least one area of increased

flexibility  is  located  further  from  said  distal end portion than said

proximal end portion along said body portion.

  5.  The  wire stiffener of claim 1 wherein said body portion is formed of

at least one elongate wire member.

  6.  The  wire stiffener of claim 1 wherein said distal tip is a generally

cylindrical member.

  7.  The wire stiffener of claim 1 wherein said cap member includes a luer

lock type of connector thereon.

  8.  The  wire  stiffener  of  claim  1 wherein said cap member includes a

passageway extending longitudinally therethrough.

  9.  The  wire  stiffener of claim 8 wherein said proximal portion of said

elongate  member includes an alignment surface thereon to capture and guide

a guidewire into said passageway of said cap member.

  10.  A  stiffener  member  for use with a catheter, said stiffener member

comprising:

 an  elongate  member  including a proximal end portion having a cap member

thereon and a distal end portion with a distal tip member thereon, and said

cap member and said tip member having first and second diameters thereon;

 a body portion extending between said cap member and said tip member, said

body  portion  having a third diameter and including an area of flexibility

thereon which is more flexible than the remainder of said body portion; and

 said  cap member and said tip member further including passageways therein

sized  to receive a guidewire inserted therethrough wherein said passageway

of  said  tip  member  includes  a  pair  of openings therein to enable the

passage  of the guidewire therethrough, and said first and second diameters

are greater than said third diameter.

  11. A catheter assembly comprising:

 an elongate wire stiffener having distal and proximal end portions thereon

and wherein said proximal end portion includes a hub member thereon;

 an  elongate  dilator  having distal and proximal end portions and a lumen

extending  therethrough  wherein  said  lumen is sized to receive said wire

stiffener  substantially therein, said proximal end portion including a hub

member thereon which is formed to releasably engage said hub member of said

stiffening wire; and

 an  elongate catheter having distal and proximal end portions and at least

one  lumen  extending  therethrough  wherein said lumen is sized to receive

said  dilator  substantially therein, said proximal end portion including a

hub  member thereon which is formed to releasably engage said hub member of

said dilator thereon.

  12.  The  catheter  assembly  of  claim  11  wherein  said catheter is an

elongate  catheter  having  distal  and  proximal end portions and at least

first and second lumens formed by a septum extending along a longitudinally

extending  axis  thereof  and wherein said first lumen extends between said

proximal end portion and an opening on said distal end portion and is sized

to receive said dilator substantially therein and said second lumen extends

between said proximal end portion of said catheter and a further opening in

said catheter.

  13. A catheter assembly comprising:

 an  elongate catheter member having distal and proximal end portions and a

lumen extending therebetween; and

 an elongate stiffening member having distal and proximal end portions with

one or more wire members having a first diameter extending therebetween and

an  area of increased flexibility thereon as compared to the flexibility of

the  remainder of said stiffening member, said distal end portion forming a

distal tip having a diameter which is larger than said diameter of said one

or more wire members and which is sized to be received through the lumen of

a catheter.

  14.  The catheter assembly of claim 13 wherein said distal tip includes a

lumen extending therethrough and said lumen is sized to receive a guidewire

therein.

  15.  The  catheter assembly of claim 13 wherein said proximal end portion

includes  a  hub  member  thereon,  and  said  hub  member includes a lumen

extending  therethrough,  and  said  hub member lumen is sized to receive a

guidewire therein.

  16.  The  catheter assembly of claim 13 wherein said proximal end portion

of  said catheter member includes a hub member thereon, and said hub member

of said catheter member is sized to receive said hub member located on said

proximal end portion of said stiffener member releasably connected thereon.

?t 3/7 2-3

>>>'-' not allowed as format type
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DIALOG(R)File 654:US PAT.FULL.

(c) format only 1995 Knight-Ridder Info. All rts. reserv.

             02354799

Utility

M-EDTA PHARMACEUTICAL PREPARATIONS AND USES THEREOF

PATENT NO.:  5,362,754

ISSUED:      November 08, 1994 (19941108)

INVENTOR(s): Raad, Issam, Houston, TX (Texas), US (United States of

             America)

             Sherertz, Robert J., Winston-Salem, NC (North Carolina), US

             (United States of America)

ASSIGNEE(s): Univ of TX MD Anderson Cancer Center, (A U.S. Company or

             Corporation), Houston, TX (Texas), US (United States of

             America)

             [Assignee Code(s):

APPL. NO.:   7-975,486

FILED:       November 12, 1992 (19921112)

FULL TEXT:        1152 lines

                                 ABSTRACT

Disclosed  are  pharmaceutical compositions of a mixture of minocycline and

EDTA  (M-EDTA)  and  methods  of  using the compositions in maintaining the

patency  of  a  catheter  port.  Methods  for  inhibiting  the formation of

polysaccharide-rich  glycocalyx  (such  as the glycocalyx of staphylococcal

organisms)  are also provided using an M-EDTA solution. The M-EDTA solution

may  also  be  used  to  pretreat  a medical device to prevent adherence of

infectious   organisms,   such   as  S.  epidermidis  and  S.  aureus.  The

compositions  destroy  and  prevent  the  formation  of polysaccharide-rich

glycocalyx. Methods for treating infections of S. epidermidis and S. aureus

where  glycocalyx  formation  are  provided  with  an  M-EDTA solution. The

minocycline   and   EDTA   solutions   are   included   together  within  a

pharmacologically acceptable carrier solution, such as saline.

What is claimed is:

  1.   A   catheter   flushing   pharmaceutical  preparation  comprising  a

pharmacologically  effective  amount  of minocycline and an antimicrobially

effective amount of EDTA in a carrier solution.

  2.  The  pharmaceutical preparation of claim 1 wherein the catheter is an

indwelling catheter.

  3.  The  pharmaceutical  preparation  of  claim  2 wherein the indwelling

catheter  is  a central venous catheter, a peripheral intravenous catheter,

an  arterial  catheter,  a  Swan-Ganz catheter, a hemodialysis catheter, an

umbilical  catheter, a percutaneous nontunneled silicone catheter, a cuffed

tunneled central venous catheter or a subcutaneous central venous port.

  4.  The  pharmaceutical  preparation  of  claim  1 wherein the indwelling

catheter is urinary catheter or a peritoneal catheter.

  5.    The   pharmaceutical   preparation   of   claim   1   wherein   the

pharmacologically  effective amount of minocycline is about 3 mg/ml and the

pharmacologically effective amount of EDTA is about 30 mg/ml in the carrier

solution.

  6. The pharmaceutical preparation of claim 1 wherein the carrier solution

is saline.

  7.  An  anti-microbial  flushing  pharmaceutical preparation comprising a

glycocalyx   inhibiting   concentration   of  EDTA  and  minocycline  in  a

pharmaceutically acceptable carrier solution.

  8.  The  catheter  flushing pharmaceutical preparation of claim 7 wherein

the  preparation  comprises  EDTA  and  minocycline  in  a pharmaceutically

acceptable carrier solution.

  9.  The  catheter  flushing pharmaceutical preparation of claim 8 wherein

the   concentration   of  EDTA  is  between  about  10-100  mg/ml  and  the

concentration of minocycline is between about 0.001-100 mg/ml.

  10.  The  catheter flushing pharmaceutical preparation of claim 8 wherein

the  concentration  of  EDTA  is  about  30  mg/ml and the concentration of

minocycline is about 3 mg/ml.

  11.  The  catheter  flushing  pharmaceutical  preparation of claim 7 or 8

wherein the carrier solution is saline.

  12.  The  catheter  flushing  pharmaceutical  preparation of claim 7 or 8

wherein  the  formulation  inhibits  the  formation  of polysaccharide-rich

glycocalyx.

  13.  The  catheter flushing pharmaceutical preparation of claim 1 wherein

the  amount  of  EDTA  is  between  about  10-100  mg/ml  and the amount of

minocycline is between about 0.001-100 mg/ml of the preparation.

  14.  The  anti-microbial  flushing  pharmaceutical of claim 7 wherein the

amount  of EDTA is between about 10-100 mg/ml and the amount of minocycline

is between about 0.001-100 mg/ml of the preparation.

?s plastic

      S4  119369  PLASTIC

?ds

Set     Items   Description

S1         17   HEMODIALYSIS()CATHETER

S2      14052   TEFLON

S3          2   S1 AND S2

S4     119369   PLASTIC

?ss s4 and s1

          119369  S4

              17  S1

      S5       9  S4 AND S1

?ss s5 not s3

               9  S5

               2  S3

      S6       8  S5 NOT S3
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DIALOG(R)File 654:US PAT.FULL.
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MULTIPLE LUMEN CATHETER FOR HEMODIALYSIS

PATENT NO.:  5,405,320

ISSUED:      April 11, 1995 (19950411)

INVENTOR(s): Twardowski, Zbylut J., Columbia, MO (Missouri), US (United

             States of America)

             Van Stone, John C., Columbia, MO (Missouri), US (United States

             of America)

             Nichols, W. Kirt, Dept. of Surgery University of Missouri

             Hospital 65212, MO (Missouri), US (United States of America)

ASSIGNEE(s): The Curators of the University of Missouri, (A  U.S. Company

             or Corporation ), Columbia, MO (Missouri), US (United States

             of America)

             [Assignee Code(s):

APPL. NO.:   8-45,016

FILED:       April 08, 1993 (19930408)

                 CROSS REFERENCE TO RELATED APPLICATIONS

  This  is  a continuation-in-part of application Ser. No. 07-72,613, filed

Oct.  8,  1991,  U.S.  Pat.  No.  5,200,723,  which  is  a  continuation of

application Ser. No. 07-461,684, filed Jan. 8, 1990, now abandoned.

FULL TEXT:        886 lines

                                 ABSTRACT

A  catheter  for hemodialysis comprises a flexible catheter tube defining a

plurality  of  separate  lumens.  The  catheter  defines  an  arc  angle of

generally  U-shape  in  its  natural,  unstressed  configuration. Thus, the

catheter may be implanted with a distal catheter portion residing in a vein

of  the  patient,  the  distal  catheter portion being of substantially the

shape  of  the  vein in its natural, unstressed condition. Also, a proximal

catheter  portion resides in a surgically created tunnel extending from the

vein and through the skin of the patient, this section of the catheter also

being  typically  in  its  natural, unstressed condition. Thus blood may be

removed  from  the vein through one lumen of the catheter, and blood may be

returned  to  the  vein  through  another  lumen of the catheter, while the

catheter  is  subject to long term indwelling in the body. Improved results

are  achieved  because of the lack of mechanical stress in the shape of the

catheter, which stress causes the catheter to press unduly against adjacent

tissues.

That which is claimed is:

  1. A catheter for access to the venous system of a patient, said catheter

comprising  a  flexible  catheter  tube  having at least a pair of separate

lumens  for  respectively  withdrawing  blood  from said vein and returning

blood  thereto,  said  catheter  defining relatively straight end portions,

plus   a   central  portion  which  defines,  in  its  natural,  unstressed

configuration,  a  U-shaped  section which is substantially coplanar with a

major  portion of the catheter, plus a second, curved arc section connected

to  said  U-shaped  section,  which  second  section  bends in an arc which

extends  in  the  dimension perpendicular to said U-shaped section, whereby

said  catheter may be implanted with a distal portion thereof occupying one

or  more of the jugular, subclavian, brachiocephalic, or vena cava veins of

a  patient,  said  distal  portion being of substantially the shape of said

vein or veins, and a proximal portion of said catheter is adapted to occupy

a  surgically-created  tunnel extending from said vein or veins through the

skin  of  the  patient,  while  said  catheter  occupies  substantially its

natural, unstressed shape.

  2.  The  catheter  of claim 1 in which said second arc section defines an

arc angle of essentially 50-90 degrees.

  3.  The  catheter  of  claim  1  which  carries  a  spaced pair of tissue

securance  cuffs  along  its  proximal  portion  for  implantation  in said

surgically-created tunnel.

  4.  The catheter of claim 1 in which the pair of separate catheter lumens

terminate  at  distal  ends  in, respectively, first and second ports, said

second  port  being  positioned  proximally  of  said  first port to permit

simultaneous  withdrawal  of blood from, and infusion of blood to said vein

while minimizing recirculation of blood through the catheter.

  5.  The  catheter  of  claim  1  in  which a third curved section of said

catheter  is  defined, in its natural, unstressed configuration, said third

curved  section being positioned between said second curved section and the

distal catheter end.

  6.  The catheter of claim 1 in which said catheter distal portion is of a

length  sufficient  to permit the positioning of the catheter distal end in

the  right  atrium  of  the  patient's  heart while the catheter enters the

patient's venous system through the left jugular vein.

  7.  The catheter of claim 1 in which said catheter distal portion is of a

length  sufficient  to permit the positioning of the catheter distal end in

the  right  atrium  of  the  patient's  heart while the catheter enters the

patient's venous system through a jugular vein.

  8.  The catheter of claim 1 in which said catheter distal portion is of a

length  sufficient  to permit the positioning of the catheter distal end in

the  right  atrium  of  the  patient's  heart while the catheter enters the

patient's venous system through a subclavian vein.

  9.  The catheter of claim 1 in which a distal portion of said arc section

defining  said U-shape of the catheter also defines said second arc section

projecting  in  the  dimension  perpendicular  to  the  arc section of said

U-shape.

  10.  The  catheter  of  claim  1  in  which  in  said natural, unstressed

configuration,  said U-shaped section defines a central arc angle between a

pair  of  relatively  straight  terminal  catheter  sections,  the terminal

catheter  section which comprises a distal portion of said catheter bending

in the dimension perpendicular to said U-shaped arc angle of the catheter.

  11.  The  catheter  of  claim 1, adapted to be implanted in a patient and

entering  the  left  jugular  vein,  in  which  said  distal portion in its

natural,  unstressed  condition  occupies and is substantially the shape of

the  left  brachiocephalic  vein  and  the vena cava, said U-shaped section

being  positioned both inside and outside of said venous system and adapted

to  extend through a wall of the left jugular vein, said second, curved arc

section being connected to said U-shaped section and bending medially in an

arc  of 30 degree(s) -90 degree(s) in the coronal plane and 5 degree(s) -30

degree(s)  anteriorly  in  the  sagittal plane with respect to the patient,

said   distal   portion   being   adapted   to   extend  through  the  left

brachiocephalic  vein  about  20-100 mm. from the second arc section to the

brachiocephalic apex.

  12.  The  catheter  of  claim  11  in  which said catheter distal portion

defines  a  third, curved section in its natural, unstressed configuration,

said  third curved section being adapted to be positioned adjacent the vein

brachiocephalic  apex  and  comprising an arc of 20 degree(s) -90 degree(s)

posteriorly  and  about  10 degree(s) -70 degree(s) downwardly to project a

catheter  section  10-50  mm. in length a distance sufficient to position a

portion  of said catheter into the superior vena cava of the patient and to

position  the  catheter  distal  end into the right atrium of the patient's

heart.

  13.  The  catheter  of  claim 11 in which a portion thereof is adapted to

occupy  a  surgical tunnel extending between the venous system and the skin

of  the  patient,  said  portion carrying a pair of spaced, tissue invasive

securance cuffs.

  14.  The catheter of claim 1, adapted to be implanted in a patient and to

enter the venous system of the patient at the right jugular vein, with said

U-shaped  section  being  positioned both inside and outside of said venous

system  and  extending through the wall of the right jugular vein, in which

said  distal portion of the catheter, in its natural, unstressed condition,

occupies  and is substantially the shape of said right brachiocephalic vein

and  the  vena  cava,  said  second  curved  arc  section  is adapted to be

positioned in the right brachiocephalic vein.

  15.  The catheter of claim 14 which comprises a second bent section which

extends  laterally  and  anteriorly about 5-30 mm., and is adapted to cross

anteriorly of the right clavicle, said catheter defining a proximal portion

from  said  second  bent portion extending about 20-80 mm. anteriorly at an

angle  of  5  degree(s)  -50 degree(s) in the sagittal plane and carrying a

pair  of  spaced, tissue invasive securance cuffs, said catheter defining a

distal  tip which is adapted to reside in the right atrium of the patient's

heart.

  16.  The  catheter  of  claim 1, adapted to be implanted in a patient and

entering the patient's venous system at the left subclavian vein, with said

U-shaped  section being positioned inside and outside of said venous system

and  extending  through the wall of the left subclavian vein, in which said

distal  catheter  portion in its natural, unstressed condition occupies and

is  substantially  the shape of said left brachiocephalic vein and the vena

cava  when  so implanted, said second curved arc section defining an arc of

about  10  degree(s) -50 degree(s) in the coronal plane and 5 degree(s) -30

degree(s)  anteriorly  in  the  sagittal  plane relative to the patient, to

direct   said   catheter,   when   implanted,  distally  through  the  left

brachiocephalic  vein, said catheter extending from said second arc section

a  distance  of 20-100 mm. to a third curved section which comprises an arc

extending  about  20  degree(s)  -90  degree(s) posteriorly in the sagittal

plane  and  10  degree(s) -70 degree(s) downwardly, and adapted to direct a

portion  of  the  catheter  into  the  superior  vena  cava,  said catheter

extending  about  20-120  mm.  distally from said third curved section to a

distal tip.

  17.  The  catheter  of  claim 16 in which a portion thereof is adapted to

occupy  a  surgical tunnel extending between the venous system and the skin

of  the  patient,  said  portion carrying a pair of spaced, tissue invasive

securance cuffs.

  18. The catheter of claim 1, adapted to be implanted in a patient whereby

the  catheter  enters  the  patient's venous system at the right subclavian

vein,  said  U-shaped  section  being  adapted  to be positioned inside and

outside  of  said venous system and extending through the wall of the right

subclavian  vein,  in  which  the  distal catheter portion, in its natural,

unstressed  condition,  occupies  and is of substantially the shape of said

right brachiocephalic vein and the vena cava.

  19.  The  catheter  of  claim  18  which  comprises an intramural segment

extending  from  the  entry  point  to  the right subclavian vein through a

surgical  tunnel  and  through  the skin, said intramural segment extending

downwardly  and  anteriorly  at an angle of about 5 degree(s) -30 degree(s)

relative  to  a  substantially  straight  distal  portion  of said catheter

occupying  the vena cava of the patient, said intramural portion carrying a

pair of spaced, tissue invasive securance cuffs.

  20.  The  catheter  of  claim  1,  said  catheter defining a tube portion

positioned  proximally  of said U-shaped section for residing in a surgical

tunnel  under  the  skin,  said proximal portion carrying a pair of spaced,

tissue invasive securance cuffs.
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                                 ABSTRACT

A  method  of  making  a  multiple-lumen  catheter using a co-extrusion die

comprises  the  step  of  forming  an  elongated  cylindrical  tube made of

silicone  and  having an internal septum extending along the length thereof

to  form  at  least  a  pair  of  longitudinal  lumens. While the elongated

cylindrical  tube  is  being  formed, a nylon reinforcing strip is arranged

inside  the  tube such that the strip extends along the length of the tube.

The  tube  is  solidified and cut into individual multiple-lumen catheters.

The  nylon  strip  includes  a  pair of orthogonal side plates which aid in

anchoring the nylon strip within the solidified tube.

An   apparatus   for   making   the  multiple-lumen  catheter  comprises  a

co-extrusion  die,  a silicon extruder for injecting silicone into the die,

and  a  pair  of  rollers  for  feeding  a  nylon  strip  into the die. The

co-extrusion  die  has  a  circular  opening  containing a pair of mandrels

extending  within  the  die  for a predetermined length, the mandrels being

arranged  substantially parallel to each other with a gap therebetween. The

rollers  feed  the  nylon strip into the gap between the mandrels while the

extruder is injecting the silicone into the die.

What is claimed is:

  1. A method of making a multiple-lumen catheter using a co-extrusion die,

comprising the steps of:

 forming  an  elongated  cylindrical  tube made of a soft, elastic material

which  is  compatible  with  the  human  body, said tube having an internal

septum  extending  along  the  length  thereof  to  form at least a pair of

longitudinal lumens;

 while  the  elongated  cylindrical  tube  is  being  formed,  arranging  a

diametral  reinforcing  member  extending  along the length of the tube and

completely  embedded  within said soft compatible material of said tube and

septum  so  that  said reinforcing material is not exposed to blood passing

through  said lumens, the reinforcing member being made of a material which

is substantially stiffer than the material of the tube; and

 solidifying the tube.

  2. The method of claim 1, further comprising the step of curing the tube.

  3. The method of claim 1, further comprising the step of cutting the tube

into individual multiple-lumen catheters.

  4.  The  method  of claim 3, further comprising the step of molding a tip

directly onto an end of each of the individual multiple-lumen catheters.

  5.  The  method  of  claim 3, further comprising the step of preforming a

conical  tip  and  bonding  the  tip  to  the end of each of the individual

multiple-lumen catheters.

  6.  The  method  of claim 3, further comprising the step of slicing off a

distal   portion   of   one  of  the  lumens  of  each  of  the  individual

multiple-lumen catheters with a beveled cut so as to form a sliced tip.

  7. The method of claim 3, further comprising the step of blocking off one

of  the  lumens  short  of  the  distal  end  of  each  of  the  individual

multiple-lumen catheters.

  8. The method of claim 3, further comprising the step of connecting a hub

with  a  plurality  of  extension  tubes to the proximal end of each of the

individual  multiple-lumen  catheters,  a  separate extension tube being in

fluid communication with each of the lumens.

  9.  The  method of claim 3, further comprising the step of curing each of

the  individual multiple-lumen catheters and imparting a generally U-shaped

bend to each of the individual multiple-lumen catheters during the curing.

  10.  The  method  of  claim 1, further comprising the step of applying an

adhesive  to  the  material used for making the reinforcing member prior to

forming the tube.

  11.  The method of claim 1, wherein the step of arranging the reinforcing

member  inside the tube and extending along the length of the tube includes

interlocking the reinforcing member and the tube.

  12.  The  method of claim 3, further comprising the step of terminating a

first  lumen of each of the individual multiple-lumen catheters at a distal

aperture  at  the  distal  end  of  each  of  the individual multiple-lumen

catheters,  and terminating a second lumen at a distal aperture in the side

wall of the tube which is longitudinally spaced from the distal end of each

of the individual multiple-lumen catheters.

  13.  The method of claim 12, further comprising the step of providing the

first lumen with an auxiliary aperture in the side wall of the tube of each

of  the  individual  multiple-lumen catheters, the auxiliary aperture being

longitudinally spaced from the distal aperture in the first lumen.

  14.  The method of claim 12, further comprising the step of providing the

second  lumen  with  an  auxiliary aperture in the side wall of the tube of

each  of  the  individual  multiple-lumen catheters, the auxiliary aperture

being  spaced  longitudinally and radially away from the distal aperture in

the second lumen.

  15.  The  method of claim 1, further comprising the step of providing the

reinforcing  member  with a plurality of spaced apertures located along the

length of the reinforcing member.

  16.  The  method  of  claim 1, wherein the reinforcing member is arranged

within the internal septum.

  17.  The  method  of claim 1, further including the step of providing the

reinforcing  member  in  the  form  of  a  flat  strip prior to the step of

arranging the reinforcing member along the length of the tube.

  18. The method of claim 17, wherein the step of providing the reinforcing

member  in  the  form  of  a  flat strip includes providing the reinforcing

member in the form of a flat strip with orthogonal side plates.

  19.  A  method  of  making a multiple-lumen catheter using a co-extrusion

die, comprising the steps of:

 forming  an  elongated  cylindrical  tube made of a soft, elastic material

which  is  compatible  with  the  human  body, said tube having an internal

septum  extending  along  the  length  thereof  to  form at least a pair of

longitudinal lumens;

 while  the  elongated  cylindrical  tube  is  being  formed,  arranging  a

diametral reinforcing member such that the reinforcing member is completely

embedded  within  said  soft compatible material of said tube and septum so

that said reinforcing material is not exposed to blood passing through said

lumens,  the  reinforcing  member  being  a  flat strip and being made of a

material which is substantially stiffer than the material of the tube; and

 solidifying the tube.
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                                 ABSTRACT

A  hemodialysis  catheter  having a concentric outer lumen for inflow and a

concentric  inner lumen for outflow is disclosed. The hemodialysis catheter

is  used  in  conjunction  with an adapter and with flexible extenders as a

catheter  assembly.  The  adapter  has  channels  into which the concentric

lumens  extend  and  sealingly  divides  the  lumens  into a non-concentric

branched  arrangement. The flexible extenders couple to the branched lumens

or  to  the  adapter and may be doubled over and fastened in grooves in the

adapter  to  stop  fluid  flow through the catheter. The flexible extenders

preferably  terminate  in  coupling  mechanisms  such as luer slips or luer

locks. The catheter is provided with a soft atraumatic tip which has radial

holes  and  a  distal  hole coupled to the inner lumen of the catheter. The

outer  lumen  which terminates proximally of the tip also has radial holes.

The  catheter  is  preferably  provided  with  a  porous  biocompatible and

biostable  polyurethane  mesh along a portion of its outer surface which is

intended  to  be  in  contact with the skin of the patient. The mesh may be

sputter coated or impregnated with a bactericide.

I claim:

  1. A hemodialysis catheter, comprising:

 a)  a first hollow lumen means of a first diameter and having proximal and

distal  ends, said first hollow lumen means defining a first flow path from

said  proximal  end  to  said distal end, said first hollow lumen means for

holding  fluid  flowing in a first direction and having at least one distal

opening and a proximal opening;

 b)  a  second  hollow  lumen  means of a second diameter smaller than said

first  diameter  and  extending  within said first hollow lumen and through

said  distal  end  of said first hollow lumen means, and said second hollow

lumen  means extending outside said first flow path distal of said proximal

end,  said  second hollow lumen means defining a second flow path with said

first  flow path and said second flow paths being separate from each other,

said  second  hollow  means for holding fluid flowing in a second direction

opposite  said first direction and having at least one distal opening and a

proximal opening; and

 c)  a porous polyurethane mesh located along a portion of an outer surface

of  said  first  hollow lumen means which is intended to be in contact with

the skin of a patient.

  2. A hemodialysis catheter according to claim 1, wherein:

 said  first  hollow  lumen  means  is  for holding fluid flowing from said

distal end to said proximal end of said first hollow lumen means.

  3. A hemodialysis catheter according to claim 2, wherein:

 said  at  least  one  distal  opening  in  said  first  hollow lumen means

comprises a plurality of circumferential distal openings.

  4. A hemodialysis catheter according to claim 2, wherein:

 said  at  least  one distal opening in said said second hollow lumen means

comprises  a  plurality  of  circumferential  distal  openings and an axial

distal opening.

  5. A hemodialysis catheter according to claim 2, further comprising: c) a

substantially  solid  atraumatic  tapered  tip  portion,  said  tip portion

adjacent  and  distal said distal end of said first hollow lumen means, and

surrounding said distal end of said second hollow lumen means.

  6. A hemodialysis catheter according to claim 5, wherein:

 said  at  least  one  distal  opening  in  said  first  hollow lumen means

comprises a plurality of circumferential distal openings.

  7. A hemodialysis catheter according to claim 5, wherein:

 said  at  least  one distal opening in said said second hollow lumen means

comprises  a  plurality  of  circumferential  distal  openings and an axial

distal   opening,   said   tip   portion  having  circumferential  openings

corresponding  to  and  in  fluid  communication  with said circumferential

distal openings of said second hollow lumen means.

  8. A hemodialysis catheter according to claim 7, wherein:

 said  tip  portion  tapers as it extends distally from an outside diameter

substantially  the  same as the outside diameter of said first hollow lumen

means to the diameter of the outside of said second hollow lumen means.

  9. A hemodialysis catheter according to claim 1, wherein:

 said mesh is sputter coated or impregnating with a bactericide.

  10. A hemodialysis catheter according to claim 1, wherein:

 said  first  diameter  is  greater  than  square  root 2 times said second

diameter.

  11. A hemodialysis catheter according to claim 10, wherein:

 a  first fluid flow cross section through said first hollow lumen means is

between  thirty  and  fifty  percent  larger than a second fluid flow cross

section through said second hollow lumen means.

  12. A hemodialysis catheter according to claim 1, wherein:

 said  first  hollow  lumen  means has a cylindrical outer wall with a hole

adjacent  to  its  proximal end, and said second hollow lumen means extends

through said hole.

  13. A hemodialysis catheter according to claim 1, wherein:

 said  distal  end of said outer lumen constitutes a reservoir containing a

slow release anticoagulant.

  14. A hemodialysis catheter assembly comprising:

 a) a catheter having

  i) a first hollow lumen means of a first diameter and having proximal and

distal  ends, said first hollow lumen means defining a first flow path from

said  proximal  end  to  said distal end, said first hollow lumen means for

holding  fluid  flowing in a first direction and having at least one distal

opening and a proximal opening and

  ii)  a  second  hollow lumen means of a second diameter smaller than said

first  diameter  and  extending  within said first hollow lumen and through

said  distal end of said first hollow lumen means, said second hollow lumen

means defining a second flow path with said first flow path and said second

flow  paths  being  separate  from each other, said second hollow means for

holding  fluid  flowing in a second direction opposite said first direction

and having at least one distal opening and a proximal opening; and

 b) adapter means comprising a substantially flat disk having a channel for

receiving said first hollow lumen means with said second hollow lumen means

therein, and for sealingly dividing said second hollow lumen means out from

said  first hollow lumen means such that said first and second hollow lumen

means assume a branched relationship.

  15. A hemodialysis catheter assembly according to claim 14, wherein:

 said  channel  has  a first portion which receives said first hollow lumen

means  with  said second hollow lumen means therein, a second portion which

receives  only  said  first hollow lumen means, and a third portion through

which only said second hollow lumen means extends completely therethrough.

  16.  A  hemodialysis  catheter  assembly  according  to claim 15, further

comprising:

 c)  first  and second resilient flexible extenders, each extender having a

proximal  end  coupled  to  proximal  ends  of respective of said first and

second  hollow  lumen  means,  and each extender having a distal end having

fluid  coupling  means  for  coupling to a hemodialysis means, wherein said

extenders  are sufficiently flexible such that in a first position they are

doubled  over and prevent fluid flow therethrough, and in a second position

they permit fluid flow therethrough.

  17. A hemodialysis catheter assembly according to claim 16, wherein:

 said  adapter  means  has  first and second grooves which receive and hold

said first and second resilient flexible extenders in said first position.

  18. A hemodialysis catheter assembly according to claim 16, wherein:

 said second hollow lumen means is substantially concentric with said first

hollow lumen means along a portion thereof.

  19. A hemodialysis catheter according to claim 14, wherein:

 said  first direction is from said distal end to said proximal end of said

first hollow lumen means.

  20. A hemodialysis catheter according to claim 14, wherein:

 said  at  least  one  distal  opening  in  said  first  hollow lumen means

comprises a plurality of circumferential distal openings.

  21. A hemodialysis catheter according to claim 14, wherein:

 said  at  least  one distal opening in said said second hollow lumen means

comprises  a  plurality  of  circumferential  distal  openings and an axial

distal opening.

  22. A hemodialysis catheter according to claim 14, further comprising:

 a  porous polyurethane mesh located along a portion of an outer surface of

said  first  hollow lumen means which is intended to be in contact with the

skin of a patient.

  23. A hemodialysis catheter according to claim 14, wherein:

 a  first fluid flow cross section through said first hollow lumen means is

between  thirty  and  fifty  percent  larger than a second fluid flow cross

section through said second hollow lumen means.

  24. A hemodialysis catheter according to claim 14, wherein:

 said  first  hollow  lumen  means has a cylindrical outer wall with a hole

adjacent  to  its  proximal end, and said second hollow lumen means extends

through said hole.

  25. A hemodialysis catheter according to claim 14, wherein:

 said  distal  end of said outer lumen constitutes a reservoir containing a

slow release anticoagulant.

  26. A hemodialysis catheter assembly comprising:

 a) a catheter having

  i) a first hollow lumen means of a first diameter and having proximal and

distal  ends, said first hollow lumen means defining a first flow path from

said  proximal  end  to  said distal end, said first hollow lumen means for

holding  fluid  flowing in a first direction and having at least one distal

opening and a proximal opening and

  ii)  a  second  hollow lumen means of a second diameter smaller than said

first  diameter  and  extending  within said first hollow lumen and through

said  distal end of said first hollow lumen means, said second hollow lumen

means defining a second flow path with said first flow path and said second

flow  paths  being  separate  from each other, said second hollow means for

holding  fluid  flowing in a second direction opposite said first direction

and having at least one distal opening and a proximal opening;

 b)  adapter  means  having a channel for receiving said first hollow lumen

means  with  said  second  hollow  lumen  means  therein, and for sealingly

dividing  said  second  hollow lumen means out from said first hollow lumen

means  such that said first and second hollow lumen means assume a branched

relationship; and

 c)  a substantially solid atraumatic tapered tip portion, said tip portion

adjacent  and  distal said distal end of said first hollow lumen means, and

surrounding said distal end of said second hollow lumen means, wherein

  said  at  least  one  distal  opening  in  said  first hollow lumen means

comprises a plurality of circumferential distal openings,

  said  at  least one distal opening in said said second hollow lumen means

comprises  a  plurality  of  circumferential  distal  openings and an axial

distal   opening,   said   tip   portion  having  circumferential  openings

corresponding  to  and  in  fluid  communication  with said circumferential

distal openings of said second hollow lumen means, and

  said  tip  portion tapers as it extends distally from an outside diameter

substantially  the  same as the outside diameter of said first hollow lumen

means to the diameter of the outside of said second hollow lumen means.

  27. A hemodialysis catheter assembly comprising:

 a) a catheter having

  i) a first hollow lumen means of a first diameter and having proximal and

distal  ends, said first hollow lumen means defining a first flow path from

said  proximal  end  to  said distal end, said first hollow lumen means for

holding  fluid  flowing in a first direction and having at least one distal

opening and a proximal opening and

  ii)  a  second  hollow lumen means of a second diameter smaller than said

first  diameter  and  extending  within said first hollow lumen and through

said  distal end of said first hollow lumen means, said second hollow lumen

means defining a second flow path with said first flow path and said second

flow  paths  being  separate  from each other, said second hollow means for

holding  fluid  flowing in a second direction opposite said first direction

and having at least one distal opening and a proximal opening;

 b)  adapter  means  having a channel for receiving said first hollow lumen

means  with  said  second  hollow  lumen  means  therein, and for sealingly

dividing  said  second  hollow lumen means out from said first hollow lumen

means  such that said first and second hollow lumen means assume a branched

relationship; and

 c)  first  and second resilient flexible extenders, each extender having a

proximal  end  coupled  to  proximal  ends  of respective of said first and

second  hollow  lumen  means,  and each extender having a distal end having

fluid  coupling  means  for  coupling to a hemodialysis means, wherein said

extenders  are sufficiently flexible such that in a first position they are

doubled  over and prevent fluid flow therethrough, and in a second position

they permit fluid flow therethrough,

 wherein, said adapter means has first and second grooves which receive and

hold  said  first  and  second  resilient  flexible extenders in said first

position.

  28. A hemodialysis catheter assembly according to claim 27, where in:

 said  channel  has  a first portion which receives said first hollow lumen

means  with  said second hollow lumen means therein, a second portion which

receives  only  said  first hollow lumen means, and a third portion through

which only said second hollow lumen means extends completely therethrough.

  29. A hemodialysis catheter assembly according to claim 27, wherein:

 said adapter means comprises a substantially flat plastic disk.

  30. A hemodialysis catheter according to claim 27, further comprising:

 d)  a substantially solid atraumatic tapered tip portion, said tip portion

adjacent  and  distal said distal end of said first hollow lumen means, and

surrounding said distal end of said second hollow lumen means.

  31. A hemodialysis catheter according to claim 30, wherein:

 said  at  least  one  distal  opening  in  said  first  hollow lumen means

comprises a plurality of circumferential distal openings, and

 said  at  least  one distal opening in said said second hollow lumen means

comprises  a  plurality  of  circumferential  distal  openings and an axial

distal   opening,   said   tip   portion  having  circumferential  openings

corresponding  to  and  in  fluid  communication  with said circumferential

distal openings of said second hollow lumen means.

  32. A hemodialysis catheter according to claim 30, further comprising:

 e)  a porous polyurethane mesh located along a portion of an outer surface

of  said  first  hollow lumen means which is intended to be in contact with

the skin of a patient.

  33. A hemodialysis catheter according to claim 27, wherein:

 a  first fluid flow cross section through said first hollow lumen means is

between  thirty  and  fifty  percent  larger than a second fluid flow cross

section through said second hollow lumen means.

  34. A hemodialysis catheter, comprising:

 a)  a first hollow lumen means having proximal and distal ends, said first

hollow  lumen  means  defining  a first flow path from said proximal end to

said distal end, said first hollow lumen means for holding fluid flowing in

a  first  direction  and  having at least one distal opening and a proximal

opening;

 b)  a  second  hollow  lumen  means  having proximal and distal ends, said

second  hollow lumen means defining a second flow path with said first flow

path and said second flow paths being separate from each other, said second

hollow  means for holding fluid flowing in a second direction opposite said

first  direction  and  having  at  least  one distal opening and a proximal

opening; and

 c)  a porous polyurethane mesh located along a portion of an outer surface

of  said  first  hollow lumen means which is intended to be in contact with

the skin of a patient.

  35. A hemodialysis catheter assembly comprising:

 a) a catheter having

  i) a first hollow lumen means having proximal and distal ends, said first

hollow  lumen  means  defining  a first flow path from said proximal end to

said distal end, said first hollow lumen means for holding fluid flowing in

a  first  direction  and  having at least one distal opening and a proximal

opening and

  ii)  a  second  hollow  lumen means having proximal and distal ends, said

second  hollow lumen means defining a second flow path with said first flow

path and said second flow paths being separate from each other, said second

hollow  means for holding fluid flowing in a second direction opposite said

first  direction  and  having  at  least  one distal opening and a proximal

opening; and

 b)  adapter  means  for receiving said first and second hollow lumen means

therein,  and  for  sealingly  dividing  said first and second hollow lumen

means  such that said first and second hollow lumen means assume a branched

relationship,  said  adapter  means comprising a substantially flat plastic

disk.

  36. A hemodialysis catheter assembly comprising:

 a) a catheter having

  i) a first hollow lumen means having proximal and distal ends, said first

hollow  lumen  means  defining  a first flow path from said proximal end to

said distal end, said first hollow lumen means for holding fluid flowing in

a  first  direction  and  having at least one distal opening and a proximal

opening and

 ii)  a  second  hollow  lumen  means having proximal and distal ends, said

second  hollow lumen means defining a second flow path with said first flow

path and said second flow paths being separate from each other, said second

hollow  means for holding fluid flowing in a second direction opposite said

first  direction  and  having  at  least  one distal opening and a proximal

opening; and

 b)  adapter  means  for receiving said first and second hollow lumen means

therein,  and  for  sealingly  dividing  said first and second hollow lumen

means  such that said first and second hollow lumen means assume a branched

relationship; and

 c)  first  and second resilient flexible extenders, each extender having a

proximal  end  coupled  to  proximal  ends  of respective of said first and

second  hollow  lumen  means,  and each extender having a distal end having

fluid  coupling  means  for  coupling to a hemodialysis means, wherein said

extenders  are sufficiently flexible such that in a first position they are

doubled  over and prevent fluid flow therethrough, and in a second position

they permit fluid flow therethrough, wherein

  said  adapter  means  has first and second grooves which receive and hold

said first and second resilient flexible extenders in said first position.

  37. A hemodialysis catheter assembly comprising:

 a) a catheter having

  i) a first hollow lumen means having proximal and distal ends, said first

hollow  lumen  means  defining  a first flow path from said proximal end to

said distal end, said first hollow lumen means for holding fluid flowing in

a  first  direction  and  having at least one distal opening and a proximal

opening and

  ii)  a  second  hollow  lumen means having proximal and distal ends, said

second  hollow lumen means defining a second flow path with said first flow

path and said second flow paths being separate from each other, said second

hollow  means for holding fluid flowing in a second direction opposite said

first  direction  and  having  at  least  one distal opening and a proximal

opening; and

 b)  adapter  means  for receiving said first and second hollow lumen means

therein,  and  for  sealingly  dividing  said first and second hollow lumen

means  such that said first and second hollow lumen means assume a branched

relationship; and

 c)  a substantially solid atraumatic tapered tip portion, said tip portion

adjacent  and  distal said distal end of said first hollow lumen means, and

surrounding said distal end of said second hollow lumen means, wherein

  said  at  least  one  distal  opening  in  said  first hollow lumen means

comprises a plurality of circumferential distal openings,

  said  at  least one distal opening in said said second hollow lumen means

comprises  a  plurality  of  circumferential  distal  openings and an axial

distal   opening,   said   tip   portion  having  circumferential  openings

corresponding  to  and  in  fluid  communication  with said circumferential

distal openings of said second hollow lumen means, and

  said  tip  portion tapers as it extends distally from an outside diameter

substantially  the  same as the outside diameter of said first hollow lumen

means to the diameter of the outside of said second hollow lumen means.
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                                 ABSTRACT

An  elongated  catheter  formed of coextruded materials such that the inner

surface  of  the  extension  members or body portion of the catheter have a

higher  durometer  than  the outer surface of the extension members or body

portion  of the catheter to reduce septum deflection during normal use, and

the likelihood of tearing or sticking of the extension members is reduced.

What is claimed is:

  1. A multiple lumen catheter comprising:

 an  elongated  cylindrical  body  portion  having  distal and proximal end

portions  with  one or more internal septums therein to form a plurality of

lumens  therebetween,  and said body portion being formed of a plurality of

materials  having  different  durometers to form at least first, second and

third  layers  thereon  wherein said first layer has a lower durometer than

said third layer.

  2.  The catheter of claim 1 wherein said first layer is an outer layer of

said body portion.

  3. The catheter of claim 1 wherein said septum is an integral inner layer

of said body portion and forms at least part of said third layer.

  4.  The  catheter  of  claim  1 wherein said second layer has a durometer

between the durometers of said first and third layers.

  5.  The  catheter  of  claim  1  wherein said second layer is formed by a

combination of the materials of said first and third layers.

  6.  The catheter of claim 1 wherein said first layer is an integral outer

layer  of material on said body portion and said third layer is an integral

inner layer of material on said body portion.

  7.  The  catheter  of claim 6 wherein said second layer forms an integral

intermediate layer between said first and third layers.

  8.  The  catheter  of claim 1 wherein said septum includes at least first

and  second  ends  integrally connected to an interior surface of said tube

member, and said third layer forms said septum and said interior surface of

said body portion.

  9.  The  catheter  of  claim  1 wherein said lumens are encircled by said

third layer, and said first layer is an outer layer of said body portion.

  10.  The  catheter of claim 1 wherein said septum includes at least first

and  second  ends  integrally connected to an interior surface of said body

portion,  and said septum forms said third layer, and said first and second

ends are integral with said second layer.

  11.  The  catheter of claim 1 wherein said second layer is formed of said

materials of said first and third layers.

  12.  The  catheter  of  claim  1 further including at least one extension

member  connected  in  fluid communication with at least one of said lumens

along said proximal end portion of said body portion.

  13. The catheter of claim 12 wherein said extension member is formed of a

plurality  of materials having different durometers to form inner and outer

layers thereon, and said inner and outer layers have different durometers.

  14.  The  catheter  of  claim  13  wherein  said extension member further

includes  an  intermediate  layer  integrally formed between said inner and

outer layers.

  15.  The  catheter  of  claim  14  wherein  said intermediate layer has a

durometer between said durometers of said inner and outer layers.

  16.  A  multiple  lumen catheter comprising an elongated cylindrical body

portion  having  distal  and  proximal end portions with an internal septum

therein to form a plurality of lumens therebetween;

 at  least  one  elongated  extension  member operatively connected to said

proximal  end  portion  of  said body portion in flow communication with at

least one of said lumens; and

 at least one of said body portion or said extension member being formed of

a  plurality  of  materials having different durometers such that inner and

outer  layers  are  formed  thereon  having  different  durometers,  and an

intermediate layer is integrally formed therebetween.

  17.  The  catheter  of  claim  16  wherein  said  outer layer has a lower

durometer than the durometer of said inner layer.

  18.  The catheter of claim 16 wherein said outer layer has a durometer in

the range of approximately 50A to about 93A.

  19.  The catheter of claim 16 wherein said outer layer has a durometer in

the range of approximately 80A to 55D.

  20.  The catheter of claim 16 wherein said inner layer has a durometer in

the range of approximately 90A to 75D.

  21.  The catheter of claim 16 wherein said extension member includes said

inner and outer layers thereon.

  22.  The  catheter of claim 21 wherein said body portion further includes

inner and outer layers thereon having different durometers.

  23. The catheter of claim 16 wherein said body portion includes inner and

outer  layers  thereon having different durometers and said septum forms at

least a portion of said inner layer.

  24. The catheter of claim 23 wherein said body portion includes sidewalls

having  inner  and  outer  surfaces thereon, and said inner surface thereof

forms at least a portion of said inner layer.

  25. A catheter comprising:

 an  elongated  and  generally  cylindrical  body  portion  with distal and

proximal end portions and at least one lumen extending therebetween;

 an  inner  layer  on  said body portion having a durometer in the range of

approximately 72A to 85A; and

 an  outer  layer  on  said body portion having a durometer in the range of

approximately 90A to 75D.

  26.  The  catheter  of  claim  25 further including an intermediate layer

integrally formed between said inner and outer layers.

  27.  The  catheter  of  claim 25 further including at least one extension

member  operatively  connected  to  said  proximal end portion of said body

portion;

 said  extension member having an inner layer with a durometer in the range

of  approximately  90A  to  75D  and an outer layer with a durometer in the

range of approximately 50A to 55D.

  28. A catheter comprising:

 an  elongated  cylindrical  body  portion  having  distal and proximal end

portions with one or more lumens therebetween;

 at  least  one  elongated  extension  member operatively connected to said

proximal  end  portion  of  said body portion in flow communication with at

least one of said lumens; and

 at least one of said body portion or said extension member being formed of

a  plurality  of  materials having different durometers such that inner and

outer  layers  are  formed  thereon  having  different  durometers,  and an

intermediate layer is integrally formed therebetween.

  29.  The  catheter  of  claim  28  wherein  said  outer layer has a lower

durometer than the durometer of said inner layer.

  30.  The catheter of claim 28 wherein said outer layer has a durometer in

the range of approximately 72A to 85A.

  31.  The catheter of claim 28 wherein said outer layer has a durometer in

the range of approximately 50A to 55D.

  32.  The catheter of claim 28 wherein said inner layer has a durometer in

the range of approximately 90A to 75D.

  33.  The catheter of claim 28 wherein said body portion includes a septum

extending  therethrough  and  said  septum is formed of a material having a

durometer higher than said durometer of said outer layer.

  34. An elongated catheter comprising:

 an  elongated  cylindrical  body  portion  having  distal and proximal end

portions;

 an  elongate extension member in flow communication with said proximal end

portion  of  said  body  portion,  said  extension member being formed of a

plurality  of  materials having different durometers to form at least first

and  second layers wherein said first layer has a lower durometer than said

second layer; and

 a  connection  member  operatively  connecting  said  body portion to said

extension member.

  35.  The  catheter  of  claim 34 wherein said extension member is further

formed  of  a  third  layer  wherein said third layer is integral with said

first  and  second  layers and is formed by a combination of said first and

second layers.

  36.  The  catheter  of  claim 34 wherein said body portion is formed of a

plurality  of  materials having different durometers to form at least first

and second layers.

  37.  The  catheter  of  claim  36  wherein  said  first layer has a lower

durometer than said second layer.

  38.  A  method of forming a catheter having an elongated cylindrical body

portion  having  distal and proximal end portions with one or more internal

septums  therein  to  form  a  plurality of lumens therebetween, the method

comprising:

 coextruding  a  plurality of materials having different durometers to form

the  septum  and  body portion of the catheter simultaneously such that the

body  portion  of  the catheter is formed to include at least first, second

and  third  layers  wherein  the first layer has a lower durometer than the

third layer.

  39.  The  method as set forth in claim 38 wherein the second layer of the

catheter is formed as a combination of the materials of the first and third

layer  such  that the durometer of the second layer is intermediate to that

of the first and third layers.

  40.  A  method  of  forming  extension members for use on a catheter, the

method comprising:

 coextruding  a  plurality  of  materials  having  different  durometers to

simultaneously  form  at  least  inner  and  outer  layers on the extension

members wherein the inner layer is harder than the outer layer.
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                                 ABSTRACT

A multiple-lumen catheter comprises an elongated cylindrical tube which has

an  internal  diametral  septum  extending  along  the length thereof. This

septum  and  the walls of the tube form at least three longitudinal lumens.

The  first  and  second  lumens have substantially semi-circular transverse

cross-sections   which   occupy   the   major  portion  of  the  transverse

cross-section  of  the  interior  of  the  tube.  A third lumen has a small

transverse  cross-section  and  is  located  at  the  intersection  of  one

diametral  end of the septum with the tube. This third lumen lies between a

pair of adjacent corners of the first and second lumens.

I claim:

  1. A multiple-lumen catheter comprising

 an   elongated  cylindrical  tube  having  an  internal  diametral  septum

extending  along the length thereof, said septum and the walls of said tube

forming at least three longitudinal lumens, first and second of said lumens

having  substantially semi-circular transverse cross-sections occupying the

major portion of the transverse cross section of the interior of said tube,

and  a  third  lumen having a small transverse cross-section and located at

the  intersection  of  one  diametral  end  of  said septum with said tube,

between a pair of adjacent corners of said first and second lumens.

  2.  The multiple-lumen catheter of claim 1 wherein a major portion of the

transverse  width  of  said  septum  is  flat so that said first and second

lumens have generally D-shaped cross sections.

  3. The multiple-lumen catheter of claim 1 which includes a hollow conical

tip on the distal end of said tube, the outside surface of said conical tip

merging  smoothly  with  the  outside  surface of said tube, and the inside

surface of said conical tip merging smoothly with the inside surface of one

of  said first and second lumens, the distal ends of the other lumens being

longitudinally spaced from the distal end of said tip and from each other.

  4.  The multiple-lumen catheter of claim 3 wherein said conical tip forms

a  solid connection from the distal ends of said other lumens to the distal

end of said tip.

  5.  The multiple-lumen catheter of claim 1 wherein said third lumen has a

circular transverse cross-section.

  6.  The  multiple-lumen  catheter  of  claim  1  wherein said first lumen

extends  all the way through the distal end of said tube, said second lumen

terminates at an aperture spaced longitudinally from the distal end of said

tube, and said third lumen terminates at an aperture located longitudinally

between  the  distal  end  of  said tube and the termination of said second

lumen.

  7.  The  multiple-lumen  catheter  of  claim  1  wherein  said  elongated

cylindrical  tube is made of a soft, elastic material, and which includes a

reinforcing  member  embedded  within  said  elastic material and extending

along  the  length  of  said  tube, said reinforcing member being made of a

material  which  is substantially stiffer than the material of said tube so

that  the  catheter can be advanced against a resistance by the application

of  force  proximally  of  the resistance and so that said first and second

lumens  will  not  collapse when pressure differential of a dialysis system

exists across said septum.

  8.  The  dual-lumen  catheter  of claim 7 wherein said septum comprises a

pair of transversely spaced diametral webs formed as integral parts of said

tube,  and said reinforcing member comprises a flat strip of stiff material

inserted longitudinally between said webs and bonded thereto.

  9.  The dual-lumen catheter of claim 7 wherein said reinforcing member is

made of nylon.

  10. A multiple-lumen catheter comprising

 an elongated generally cylindrical body, and

 a  septum  extending  diametrically  across  the interior of said body and

along  the  length  thereof  to  divide  said  interior into at least three

longitudinal lumens,

 a  major  portion  of the diametral width of said septum comprising a flat

strip  which  forms two substantially semi-cylindrical, longitudinal lumens

on opposite sides thereof,

 one  transverse  end  of said septum being bifurcated and cooperating with

the  contiguous  portion  of  the  side  wall  of said body to form a small

longitudinal  lumen  between  adjacent  corners  of  said  semi-cylindrical

lumens.

  11.  The multiple-lumen catheter of claim 10 wherein the portions of said

small  lumen  on  opposite  sides  of  the central plane of said septum are

symmetrical with respect to that plane.

  12. A multiple-lumen catheter comprising

 a   unitary   elongated   flexible   tube  having  a  circular  transverse

cross-section  and an internal diametral divider extending along the length

thereof to divide the interior of said tube into identical first and second

lumens  having  generally  semi-circular  transverse  cross sections, and a

third  lumen  formed  by a bifurcation at one diametral end of said divider

and  the adjoining portion of the tube side wall, said third lumen having a

generally circular transverse cross-section, the distal ends of said first,

second and third lumens being longitudinally spaced from each other,

 diversion  means attached to the proximal end of said catheter and forming

three  separate  fluid  passageways each of which is in fluid communication

with one of said lumens, and

 three  extension  tubes  attached  to  the  proximal end of said diversion

means,  each  of  said  tubes being in fluid communication with one of said

passageways.

  13. The multiple-lumen catheter of claim 12 wherein the distal opening of

said first lumen is at the distal end of said tube, and the distal openings

of said second and third lumens are in the side walls of said tube.

  14.  The  multiple-lumen  catheter  of claim 12 wherein the distal end of

said  tube forms a frusto-conical tapered tip that smoothly merges with the

circumference of said tube.

  15. The multiple-lumen catheter of claim 14 wherein one of said generally

semi-circular lumens extends through said tip and forms a distal opening at

the apex of said tip.

  16.  The  multiple-lumen  catheter  of  claim  12  wherein  each  of said

generally semi-circular lumens has an auxiliary opening in the side wall of

said tube and spaced from the distal opening of that.

  17.  The  multiple-lumen  catheter  of  claim  12  wherein  each  of said

extension tubes is bent back toward the distal end of the catheter.

  18.  The multiple-lumen catheter of claim 17 wherein the bent portions of

said  extension  tubes  have  a  memory so that they assume a predetermined

shape when not under the influence of an external force.

  19.  The multiple-lumen catheter of claim 12 which includes a reinforcing

member  enclosed  within  said  divider and having a stiffness greater than

that of said tube.

  20.  The  multiple-lumen  catheter  of  claim 19 wherein said reinforcing

member surrounds the side walls of said circular lumen.

  21. The multiple-lumen catheter of claim 12 wherein the distal portion of

said  tube,  beyond  the  distal end of the shorter semi-circular lumen, is

cylindrical.

  22. A multiple-lumen catheter comprising

 a first elongated tube having proximal and distal ends and a substantially

circular transverse cross-section,

 a  second  elongated  tube  having  a  substantially  circular  transverse

cross-section and a smaller diameter than the radius of said first tube and

extending along an inside wall of said first tube and joined thereto,

 an  internal  divider extending from said second tube across the remainder

of the interior of said first tube, said divider extending along a diameter

of said first tube and a projected diameter of said second tube,

 the  combination of said first and second tubes and said divider forming a

pair   of   longitudinal   lumens  of  generally  semi-circular  transverse

cross-section  on  opposite  sides  of  said  divider,  and a smaller third

longitudinal  lumen  of  circular  transverse cross-section defined by said

second  tube,  the  distal  ends  of  the three lumens being longitudinally

spaced  from  each  other,  and the proximal ends of all three lumens being

located at the proximal end of said tube.

  23. The multiple-lumen catheter of claim 22 wherein the distal opening of

said first lumen is at the distal end of said tube, and the distal openings

of said second and third lumens are in the side walls of said tube.

  24.  The  multiple-lumen  catheter  of claim 22 wherein the distal end of

said  tube forms a frusto-conical tapered tip that smoothly merges with the

circumference of said tube.

  25.  The multiple-lumen catheter catheter of claim 24 wherein one of said

generally  semi-circular lumens extends through said tip and forms a distal

opening at the apex of said tip.

  26.  The  multiple-lumen  catheter  of  claim  22  wherein  each  of said

generally semi-circular lumens has an auxiliary opening in the side wall of

said tube and spaced from the distal opening of that.

  27.  The  multiple-lumen  catheter  of  claim  22  wherein  each  of said

extension tubes is bent back toward the distal end of the catheter.

  28.  The multiple-lumen catheter of claim 27 wherein the bent portions of

said  extension  tubes  have  a  memory so that they assume a predetermined

shape when not under the influence of an external force.

  29.  The multiple-lumen catheter of claim 22 which includes a reinforcing

member  enclosed  within  said  divider and having a stiffness greater than

that of said tube.

  30.  The  multiple-lumen  catheter  of  claim 29 wherein said reinforcing

member surrounds the side walls of said circular lumen.

  31. The multiple-lumen catheter of claim 22 wherein the distal portion of

said  tube,  beyond  the  distal end of the shorter semi-circular lumen, is

cylindrical.

  32. A multiple-lumen catheter comprising

 an   elongated  cylindrical  tube  having  an  internal  diametral  septum

extending along the length thereof,

 the side wall of said tube extending inwardly to form a small longitudinal

lumen along one side of the interior of the tube, said small lumen having a

circular  transverse  cross  section and extending from the proximal end of

said  tube  to a distal opening which is spaced from the distal end of said

tube,  the remainder of the interior of said tube forming two lumens having

distal  openings  which  are longitudinally spaced from each other and from

the distal opening of said small lumen.

  33. A triple-lumen hemodialysis catheter consisting of

 a  first elongated, unitary, flexible, cylindrical tube having a side wall

which  forms  an  integral,  co-tangential  second tube forming a generally

circular  lumen  that  has  a diameter smaller than the radius of the first

tube, and

 an axial, integral, internal, flat divider separating the interior of said

first  tube  into  second  and  third  elongated lumens each of which has a

transverse cross section that is generally D-shaped with a dented corner,

 all  three  of  said  lumens  having  separate  openings at the distal end

thereof  so  that  the  three lumens are in independent fluid communication

with the interior of a vein,

 said  second  lumen  extending beyond the distal opening of the said first

lumen  to  the  end of the said first tube while said third lumen ends on a

circumferential  opening  that is axially spaced from the end of said first

tube,

 the proximal end of the said first tube having means to diverge said three

lumens  from  each  other  and communicating them with respective extension

tubes having female luer ends.

  34.  The catheter of claim 33 which has a frusto-conical tapered tip that

smoothly merges with the circumference of the said first tube.

  35.  The  catheter  of claim 34 wherein said second lumen extends through

and exits at the apex of the said frusto-conical tapered tip.

  36.  The catheter of claim 33 wherein each of said first and third lumens

has at least one additional aperture proximal to its distal opening.

  37. The catheter of claim 33 which includes extension tubes each of which

assumes  a  curved 180 degree(s) bent shape when not under the influence of

an external force.

  38.  The  catheter  of  claim  33  which  includes  an elongated strip of

reinforcing material enclosed within said internal divider.

  39.  The  catheter of claim 33 wherein the portion of the catheter beyond

the distal opening of said third lumen is cylindrical.

  40.  The  catheter  of  claim 33 wherein the distal portion of said third

lumen is removed.

  41.  A unitary elongated flexible tube having a circular transverse cross

section  and  containing  an  eccentric,  codiametral,  tangential lumen of

generally circular cross-section with a diameter smaller than the radius of

said  tube,  and a diametral divider that divides the remainder of the tube

into two identical, substantially semicircular lumens, the proximal ends of

all  the  said  lumens  communicating  via  diversion means with respective

extension  tubes,  the  distal  ends  of  all the said lumens being open to

communicate  with  the  interior  of a vein, one of the semicircular lumens

extending  to  the end of the tube and the other semicircular lumen opening

on  its  own  circumference  proximal  to  the end of the tube, the smaller

circular  lumen  opening  by  a  circumferential  aperture intermediate the

distal  openings of the two semicircular lumens, the distal end of the said

catheter being adapted for insertion into a vein.

  42.  The catheter of claim 41 which has a frusto-conical tapered tip that

smoothly merges with the circumference of the said first tube.

  43.  The  catheter  of  claim  42 wherein one of said semicircular lumens

extends  through  and  exits at the apex of the said frusto-conical tapered

tip.

  44.  The  catheter  of  claim 41 wherein the other semicircular lumen and

said  circular  lumen each has at least one additional aperture proximal to

its distal opening.

  45. The catheter of claim 41 which includes extension tubes each of which

assumes  a  curved 180 degree(s) bent shape when not under the influence of

an external force.

  46.  The  catheter  of  claim  41  which  includes  an elongated strip of

reinforcing material enclosed within said diametral divider.

  47.  The  catheter of claim 41 wherein the portion of the catheter beyond

the distal opening of said other semicircular lumen is cylindrical.

  48.  The  catheter  of claim 41, wherein the distal portion of said other

semicircular lumen is removed.

  49.  A  multilumen  catheter comprising a flexible elongated tube, having

proximal  and  distal  ends,  the tube enclosing in its interior, a smaller

circular  tube  in  circumferential contact with the main tube and having a

common  diametral  plane with said main tube and an axial septum contacting

the  exterior  of  the  smaller circular tube and interior of the catheter,

said  septum  extending  in  the  said  common  diametral plane to form two

independent longitudinal substantially semicircular lumens which are larger

than the lumen formed by said smaller circular tube, the first larger lumen

extending  to  and  opening  at  the distal end of the tube, and the second

larger  lumen  opening  proximally  of  the  distal  end of the tube on the

surface  of the catheter, the smaller circular lumen communicating with the

exterior of the catheter intermediate the distal openings of said first and

said  second lumens, the proximal ends of each lumen being connected to and

communicating with respective extension tubes via flow diversion means,

 the distal end of the catheter being adapted for insertion into a vein.

  50.  The catheter of claim 49 which has a frusto-conical tapered tip that

smoothly merges with the circumference of the tube.

  51.  The  catheter  of  claim  50 wherein one of said semicircular lumens

extends through and exits at the apex of said frusto-conical tapered tip.

  52.  The  catheter  of  claim 51 wherein the other semicircular lumen and

said  circular  lumen each has at least one additional aperture proximal to

its distal opening.

  53. The catheter of claim 49 which includes extension tubes each of which

curves toward the tip of the catheter.

  54. The catheter of claim 53 wherein said extension tubes assume a curved

180 degree(s) bent shape when not under the influence of an external force.

  55.  The  catheter  of  claim  49  which  includes  an elongated strip of

reinforcing material enclosed within said diametral septum.

  56.  The  catheter of claim 52 wherein the portion of the catheter beyond

the distal opening of said other semicircular lumen is cylindrical.

  57.  The  catheter  of  claim 52 wherein the distal portion of said other

semicircular lumen is removed.

  58.  The  catheter  of  claim 52 wherein the distal portion of said other

semicircular lumen is blocked off beyond its distal opening.
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                                 ABSTRACT

A  dual-lumen  catheter  comprises  an  elongated  cylindrical tube made of

silicone  and  having an internal septum extending along the length thereof

to  form  a  pair of longitudinal lumens. A hollow conical tip is formed on

the  distal  end  of  the  tube with the outside surface of the conical tip

merging  smoothly  with  the  outside  surface  of the tube, and the inside

surface  of the conical tip merging smoothly with the inside surface of one

of the lumens.

The  distal end of the other lumen is longitudinally spaced from the distal

end of the tip. A reinforcing member is located inside the tube and extends

along  the length of the tube. The reinforcing member is made of a material

which  is  substantially  stiffer than the material of the tube so that the

catheter  can be advanced against a resistance by the applications of force

to the proximal end of the catheter.

We claim:

  1. A dual-lumen hemodialysis catheter comprising:

 an  elongated  cylindrical tube made of a uniformly soft, elastic material

which  is  compatible  with  the  human  body, said tube having an internal

planar  septum  extending  along  the  length  thereof  to  form  a pair of

longitudinal lumens having distal openings which are offset from each other

in the axial direction, and

 a  diametral reinforcing member extending along the length of said septum,

and  made of a material which is substantially stiffer than the material of

said  tube  so  that  the catheter can be advanced longitudinally against a

resistance  by the application of force proximally of the resistance and so

that  said  lumens  will not collapse by deflection of said septum when the

pressure  differential of a dialysis system exists across said septum, said

reinforcing  member  being  completely embedded within said soft compatible

material of said tube and septum so that said stiff reinforcing material is

not exposed to blood passing through said lumens.

  2. The dual-lumen catheter of claim 1 wherein said septum is flat so that

said lumens have D-shaped cross sections.

  3. The dual-lumen catheter of claim 1 which includes a hollow conical tip

on  the  distal  end  of said tube, the outside surface of said conical tip

merging  smoothly  with  the  outside  surface  of the tube, and the inside

surface of said conical tip merging smoothly with the inside surface of one

of  said  lumens,  the  distal  end  of  the  other  of  said  lumens being

longitudinally spaced from the distal end of said tip.

  4.  The  dual-lumen  catheter of claim 3 wherein said conical tip forms a

solid  connection from the distal end of said septum and other lumen to the

distal  end  of  said  tip,  and  the distal end of said reinforcing member

engages  said  solid  connection  providing  axial  column strength so that

longitudinal  forces  applied  to said tube are transmitted to said tip via

said  reinforcing  member  so  as  to  apply  to the tip of said catheter a

longitudinal force which urges said catheter in the distal direction.

  5.  The dual-lumen catheter of claim 3 wherein said conical tip is molded

directly onto the end of said tube.

  6.  The  dual-lumen  catheter of claim 3 wherein the distal end of one of

said  lumens  and  said  septum  are connected to said conical tip by solid

material.

  7.  The  dual-lumen  catheter  of  claim  3  wherein  said conical tip is

preformed  and  bonded to the end of said tube, a portion of said preformed

tip extending into said tube to form the terminus of one of said lumens.

  8.  The dual-lumen catheter of claim i wherein said reinforcing member is

made of nylon.

  9. The dual-lumen catheter of claim 1 wherein said reinforcing member and

a portion of said tube at the distal end thereof are interlocked.

  10.  The  dual-lumen  catheter of claim 1 which includes a kink-resisting

spiral  of  reinforcing  material wound around a substantial length of said

tube.

  11.  The  dual-lumen catheter of claim 10 wherein said spiral is embedded

in the cylindrical wall of said tube.

  12.  The  dual-lumen  catheter of claim 1 wherein said reinforcing member

includes a planar stiff material enclosed within said septum.

  13.  The  dual-lumen catheter of claim 1 which includes a circumferential

reinforcing  member  extending around the circumference of said cylindrical

tube.

  14. A dual-lumen catheter comprising:

 an  elongated  flexible cylindrical tube made of a uniformly soft material

which  is  compatible  with  the  human  body, said tube having an internal

planar  septum  extending  along  the  length  thereof  to  form  a pair of

longitudinal lumens having distal openings which are offset from each other

in  the  axial  direction,  said  septum  comprising a pair of transversely

spaced  longitudinal  webs  formed  as  integral  parts of said tube, and a

reinforcing  member  comprising  a  flat  strip  of  stiff material located

longitudinally   between   said  webs  and  bonded  thereto  so  that  said

reinforcing  member  is completely enclosed by said webs of soft compatible

material and is isolated from body fluids passing through said lumens, said

reinforcing  member  extending along the length of said tube and being made

of a material which is substantially stiffer than the material of said tube

so that the catheter can be advanced longitudinally against a resistance by

the  application  of  force  proximally  of the resistance and so that said

lumens  will  not  collapse  by  deflection  of said septum when a pressure

differential exists across said septum.

  15.  The dual-lumen catheter of claim 14 wherein the transverse dimension

of  said  reinforcing  strip,  in  the  direction parallel to said webs, is

greater  than  the  inside diameter of said tube so that said strip extends

partially into the walls of the tube.

  16.  A method of introducing a dual-lumen catheter into a femoral vein of

a patient for long-term use, said method comprising the steps of

 making  a  subcutaneous  tunnel  on  the abdomen of the patient, beginning

above  the  inguinal  ligament  and  extending downwardly to a point on the

thigh that is proximate the femoral vein,

 passing  a  dual-lumen  catheter  downwardly through said tunnel, and then

bending  the  catheter and inserting it upwardly into said femoral vein, in

the direction of blood flow within said vein,

 said catheter being bent in a generally U-shaped configuration between the

lower  end of the tunnel and the point of access to said femoral vein, said

U-bend being reinforced by a spiral winding of reinforcing material.

  17. A multiple-lumen catheter comprising:

 an  elongated  cylindrical  silicone tube having an internal planar septum

extending  along  the  length thereof to form a pair of longitudinal lumens

having  distal  openings  which  are  offset  from  each other in the axial

direction.

 one  of  said distal openings being formed by at least one aperture in the

side wall of said tube opening into one of said lumens, and

 a  reinforcing  solid-walled  tube extending along the full length of, and

embedded  in  the walls of, only one of said lumens for transmitting forces

applied  to  the  proximal  end  of  said tube to said conical tip, and for

preventing   one   of   said  lumens  from  collapsing  when  the  pressure

differential of a dialysis system exists across said septum.

  18.  The  dual-lumen catheter of claim 17 wherein both said one lumen and

said reinforcing member have D-shaped transverse cross sections.

  19.  The dual-lumen catheter of claim 17 wherein the inside walls of said

reinforcing  member  are coated with the same material that forms said tube

so  that  said tubular reinforcing member is isolated from body tissues and

fluids.

  20. A dual-lumen catheter comprising:

 an  elongated  cylindrical tube made of a uniformly soft, elastic material

and  having an internal planar septum extending along the length thereof to

form  a  pair  of  longitudinal  lumens  having D-shaped cross sections and

distal  openings  which  are offset from each other in the axial direction,

said   septum   comprising   a  flat  strip  of  stiff  material  extending

longitudinal  through  said  septum,  the  distal  end  of said strip being

connected  to  the  distal  end  of said tube and having apertures therein,

portions  of  said  tube  extending  transversely through said apertures to

interlock said strip and said tube, said reinforcing member extending along

the length of said tube and being made of a material which is substantially

stiffer than the material of said tube so that the catheter can be advanced

longitudinally  against a resistance by the application of force proximally

of  the  resistance and so that said lumens will not collapse by deflection

of  said  septum when the pressure differential of a dialysis system exists

across said septum.

  21. A blood purification system comprising:

 a dialysis system for purifying a patient's blood; and

 a dual-lumen catheter coupled to said dialysis system comprising:

 an  elongated  cylindrical  tube made of a soft, elastic material which is

compatible  with  the  human  body,  said  tube  having  an internal septum

extending  along  the  length thereof to form first and second longitudinal

lumens having distal openings which are offset from each other in the axial

direction,  wherein said dialysis system withdraws blood through said first

lumen under a negative pressure and returns blood through said second lumen

under  a  positive  pressure, so that a pressure differential exists across

said septum, and

 a diametral reinforcing member extending along the length of said tube and

made of a material which is substantially stiffer than the material of said

tube  so  that  the  catheter  can  be  advanced  longitudinally  against a

resistance  by the application of force proximally of the resistance and so

that  said  first lumen will not collapse by deflection of said septum from

the  pressure differential produced across said septum by a dialysis system

said   reinforcing  member  being  completely  embedded  within  said  soft

compatible  material of said tube and septum so that said stiff reinforcing

material is not exposed to blood passing through said lumens.

  22. A dual-lumen catheter comprising:

 an  elongated  cylindrical tube made of a uniformly soft, elastic material

which  is  compatible  with  the  human  body, said tube having an internal

planar  septum  extending  along  the  length  thereof  to  form  a pair of

longitudinal lumens having distal openings which are offset from each other

int he axial direction, and

 a  diametral  reinforcing strip extending along the length of said septum,

said reinforcing strip being sufficiently stiffer than the material of said

tube   to  prevent  collapse  of  either  of  said  lumens  by  a  pressure

differential  across  the  reinforced septum, said reinforcing member being

completely  embedded  within said soft compatible material of said tube and

septum so that said stiff material of said reinforcing strip is not exposed

to body fluids passing through said lumens.

  23. A dual-lumen catheter comprising:

 an  elongated  flexible cylindrical tube made of a soft polymer and having

an  internal planar septum extending axially therein to divide the interior

of  said  tube  into  a  pair  of longitudinal lumens which are D-shaped in

traverse section,

 one of said lumens extending through the distal end of the catheter,

 at least one aperture in the side wall of said tube opening into the other

of said lumens,

 said septum comprising a pair of parallel webs joined to the side walls of

said tube, and a diametral reinforcing strip enclosed between said webs, so

that  said  strip  is  completely  embedded within said septum so that said

reinforcing  material  is  not  exposed to body fluids passing through said

lumens,  said  strip  having a greater stiffness than said tube and webs in

the axial direction, and

 means  for  connecting  the  proximal ends of said lumens to two different

fluid flow paths.

  24.  The  dual-lumen  catheter  of  claim  23  which includes a conically

tapered  tip  whose circumference smoothly merges with the circumference of

the catheter.

  25.  The dual-lumen catheter of claim 24 wherein the first lumen opens at

the apex of the conically tapered tip.

  26.  The  dual-lumen catheter of claim 24 wherein the tip of the catheter

is attached to the distal end of said reinforcing member.

  27.  The  dual-lumen catheter of claim 23 wherein said reinforcing member

is enveloped in the catheter material on all the sides and ends.

  28.  The dual-lumen catheter of claim 23 wherein the proximal end of said

reinforcing  member  is  anchored  at  the  lumen  diversion portion of the

catheter.

  29.  The dual-lumen catheter of claim 23 which includes additional spiral

reinforcement along its circumference.

  30.  The  dual-lumen catheter of claim 23 wherein said reinforcing member

extends laterally beyond the internal diameter of the tube to anchor in the

walls of the tube.

  31. A dual-lumen hemodialysis catheter comprising:

 an  elongated  cylindrical tube made of a uniformly soft, elastic material

which is compatible with the human body, said tue having an internal planar

septum  extending  along  the length thereof to form a pair of longitudinal

lumens having distal openings which are offset from each other in the axial

direction, and

 a  diametral  reinforcing member extending along the length of said septum

and  made of a material which is substantially stiffer than the material of

said  tube,  said  reinforcing member being completely embedded within said

soft  compatible  material  of  said  tube  and  septum  so that said stiff

reinforcing material is not exposed to blood passing through said lumens.

  32. A dual-lumen catheter comprising:

 an  elongated  flexible cylindrical tube made of a uniformly soft material

which  is  compatible  with  the  human  body, said tube having an internal

planar  septum  extending  along  the  length  thereof  to  form  a pair of

longitudinal lumens having distal openings which are offset from each other

int  he  axial  direction,  said  septum  comprising a pair of transversely

spaced  longitudinal  webs  formed  as  integral  parts of said tube, and a

reinforcing  member  comprising  a  flat  strip  of  stiff material located

longitudinally   between   said  webs  and  bonded  thereto  so  that  said

reinforcing  member  is completely enclosed by said webs of soft compatible

material and is isolated from body fluids passing through said lumens, said

reinforcing  member  extending along the length of said tube and being made

of  a  material  which  is  substantially stiffer than the material of said

tube.

  33. A blood purification system comprising:

 a dialysis system for purifying a patient's blood; and

 a dual-lumen catheter coupled to said dialysis system comprising:

 an  elongated  cylindrical  tube made of a soft, elastic material which is

compatible  with  the  human  body,  said  tube  having  an internal septum

extending  along  the  length thereof to form first and second longitudinal

lumens having distal openings which are offset from each other in the axial

direction,  wherein said dialysis system withdraws blood through said first

lumen under a negative pressure and returns blood through said second lumen

under  a  positive  pressure, so that a pressure differential exists across

said septum, and

 a  diametral reinforcing member extending along the length of said tue and

made of a material which is substantially stiffer than the material of said

tube,  said  reinforcing  member being completely embedded within said soft

compatible  material of said tube and septum so that said stiff reinforcing

material is not exposed to blood passing through said lumens.

  34. A dual-lumen catheter comprising:

 an  elongated  cylindrical tube made of a uniformly soft, elastic material

which  is  compatible  with  the  human  body, said tube having an internal

planar  septum  extending  along  the  length  thereof  to  form  a pair of

longitudinal lumens having distal openings which are offset from each other

in the axial direction, and

 a  diametral  reinforcing strip extending along the length of said septum,

and  made of a material which is substantially stiffer than the material of

said  tube,  said  reinforcing member being completely embedded within said

soft  compatible  material  of  said  tube  and  septum  so that said stiff

material  of  said  reinforcing strip is not exposed to body fluids passing

through said lumens.
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                                 ABSTRACT

A multiple lumen, intravenous catheter for hemodialysis or the like defines

a  distal  end portion in which at least a pair of the catheter lumens each

communicates  with  the  exterior through aperture means. By this invention

the aperture means of one of the lumens defines a first port at essentially

the  distal catheter end, and the aperture means of the other of the lumens

defines  a second port spaced proximally along the catheter from the distal

end and first port. The second port is positioned to face radially inwardly

to  at  least  a slight degree to avoid engagement of the wall of the blood

vessel  that  the  catheter occupies. Additionally, the tip of the catheter

distal  of  the second port is preferably of substantially helically shape,

being sized to assist in keeping the second port away from the blood vessel

wall.   As   another   feature,   the   catheter   may  be  angled  in  its

as-manufactured,  unstressed  condition to avoid pressing by elastic memory

against  internal  blood  vessel  walls.  Also,  the catheter may define an

inflatable balloon positioned between the first and second ports as a means

for spacing particularly the second port away from blood vessel walls.

That which is claimed is:

  1.  In  a  multiple  lumen  catheter  for  hemodialysis or the like, said

catheter  having  a  distal  end  portion  in  which at least a pair of the

catheter  lumens  each  communicate  with  the  exterior  through  separate

aperture means, the improvement comprising, in combination:

 the  aperture  means  of  one  of  said  lumens  defining  a first port at

essentially the distal catheter end, and the aperture means of the other of

said  lumens  defining  a  second port spaced proximally along the catheter

from  said  distal  end and first port, said second port being defined by a

substantially annular wall having an outer portion relative to the catheter

axis  that  is  positioned slightly closer to said distal end than an inner

portion of said substantially annular wall, whereby the axis of said second

port is angled inwardly at an acute angle to catheter axis.

  2.  The  catheter  of claim 1 in which said one lumen comprises a portion

that extends distally beyond said second port, said one lumen portion being

defined by a distal catheter portion of substantially helical shape.

  3.  The  catheter  of claim 1 in which a section thereof, in its natural,

unstressed  configuration, defines an angle of at least about 90 degree(s),

said section being spaced from and proximal to said second port.

  4.  The catheter of claim 3 in which a length of said catheter positioned

between said angled section and said second port in its natural, unstressed

configuration,  defines  an arc in the dimension perpendicular to the plane

defined  by  the angle in said section, to provide improved compliance with

the shape of the blood vessel in which said length of the catheter resides.

  5. The catheter of claim 1 which defines an inflatable balloon positioned

between  said  first  and  second ports, said balloon being inflatable to a

size large enough to limit engagement of the second port with a wall of the

blood  vessel  in  which  the  catheter  resides, but small enough to avoid

complete  occlusion  thereof,  and  an  inflation  lumen  in  said catheter

communicating with said balloon.

  6.  The  catheter  of claim 1 which comprises a pair of tubular connector

extensions positioned at the proximal end thereof, and double-ended tubular

prong means connecting each extension with one of said catheter lumens.

  7.  The  catheter  of  claim 1 which carries a radiopaque stripe at least

adjacent its distal end.

  8.  In  a  multiple  lumen  catheter  for  hemodialysis or the like, said

catheter  having  a  distal  end  portion  in  which at least a pair of the

catheter  lumens  each  communicate  with  the  exterior  through  separate

aperture means, the improvement comprising, in combination:

 the  aperture  means  of  one  of  said  lumens  defining  a first port at

essentially the distal catheter end, and the aperture means of the other of

said  lumens  defining  a  second port spaced proximally along the catheter

from  said  distal  end and first port, said second port being defined by a

substantially  annular  wall  having  an  outward  portion  relative to the

catheter axis that is positioned slightly closer to said distal end than an

inner  portion of said substantially annular wall, whereby the axis of said

second port is angled inwardly at an acute angle to the catheter axis; said

one  lumen  comprising  a  portion that extends distally beyond said second

port,  said one lumen portion being defined in a distal catheter portion of

substantially  helical  shape, said catheter having a section thereof which

defines  an angle of at least about 90 degree(s), said section being spaced

from and proximal of said second port.

  9.  The catheter of claim 8 in which a length of said catheter positioned

between  said  angled  section  and  said  second  port,  in  its  natural,

unstressed  configuration, defines an arc in the dimension perpendicular to

the  plane  defined  by  the  angle  in  said  section, to provide improved

compliance  with  the  shape  of a blood vessel in which said length of the

catheter resides.

  10.  The  catheter  of claim 9 which comprises a pair of tubular catheter

extensions  positioned  at  the  proximal  end  thereof,  and double-ended,

tubular  prong  means  connecting  each extension with one of said catheter

lumens.

  11.  The  catheter  of claim 10 which carries a radiopaque stripe at lest

adjacent its distal end.

  12.  In  a  multiple  lumen  catheter  for hemodialysis or the like, said

catheter  having  a  distal  end  portion  in  which at least a pair of the

catheter lumens each communicates with the exterior through aperture means,

the improvement comprising, in combination;

 the  aperture  means  of  one  of  said  lumens  defining  a first port at

essentially the distal catheter end, and the aperture means of the other of

said  lumens  defining  a  second port spaced proximally along the catheter

from  said  distal  end and first port, said other lumen terminating at the

second  port,  said  one  lumen  comprising a portion that extends distally

beyond  said second port to be longitudinally spaced from the other of said

lumens,  said  one lumen portion being defined in a distal catheter portion

of substantially helical shape.

  13.  The catheter of claim 12 in which a section thereof, in its natural,

unstressed  configuration, defines an angle of at least about 90 degree(s),

said section being spaced from and proximal of said second port.

  14.  The  catheter  of  claim  13  in  which  a  length  of said catheter

positioned  between  said  angled  section  and  said  second  port, in its

natural,   unstressed   condition,   defines   an   arc  in  the  dimension

perpendicular to the plane defined by the angle in said section, to provide

improved  compliance  with the shape of a blood vessel in which said length

of the catheter resides.

  15.  The catheter of claim 14 which comprises a pair of tubular connector

extensions  positioned  at  the  proximal  end  thereof,  and double-ended,

tubular  prong  means  connecting  each extension with one of said catheter

lumens.

  16.  The  catheter of claim 15 which carries a radiopaque stripe at least

adjacent its distal end.

  17.  The multiple lumen catheter of claim 12 in which said second port is

positioned  adjacent  the  proximal  end  of  said  helical distal catheter

portion in a position to occupy a concave portion of said helical shape.
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                                 ABSTRACT

Disclosed is a flexible, reinforced, multiple lumen catheter. This catheter

includes  an elongated, flexible, tubular element extending about a central

axis,  and  including embedded therein at least one filament extending in a

helical  path  about  the  central  axis.  The inner surface of the tubular

element defines an interior region. The catheter also includes an elongated

divider  element  having  elongated lateral edges. These edges are integral

with,  and  extending  from,  portions  of the inner surface of the tubular

element.  At  least  two  lumens  are defined in the interior region of the

tubular element on opposing sides of the divider element. Also disclosed is

a method for assembling the flexible, reinforced, multiple lumen catheter.

We claim:

  1. A multiple lumen catheter comprising:

 (a) an elongated, flexible, tubular element extending about a central axis

and including embedded therein at least one filament extending in a helical

path  about  said  central  axis, wherein the inner surface of said tubular

element defines an interior region; and

 (b)  an  elongated  divider  element  having elongated lateral edges, said

lateral  edges  being  integral  with,  and extending from portions of said

inner  surface  of  said  tubular  element, whereby at least two lumens are

defined in said interior region on opposing sides of said divider element;

wherein said tubular element comprises:

 (a) an elongated, flexible, tubular sheath having a substantially circular

cross-section and an inner diameter substantially equal to D;

 (b)  an  elongated,  flexible,  tubular  interior  element having an outer

surface,  an  interior surface, and a substantially circular cross-section,

said  outer surface having a diameter equal to D1 and said interior surface

having  a  diameter  equal to d, where D1 is less than D and d is less than

D1,  and  wherein  the interior surface of said interior element forms said

inner surface of said tubular element;

 (c)  said  filament, said filament being wound about said outer surface of

said tubular interior element; and

 (d)  a  flexible bonding material dispose dint he region between the outer

surface of said interior element and the inner surface of said sheath.

  2.  The catheter of claim 1 wherein said divider element is substantially

rectangular, whereby two lumens are defined in said interior regions.

  3.   The  catheter  of  claim  1  wherein  said  divider  element  has  a

substantially  Y-shaped  cross-section, whereby three lumens are defined in

said interior region.

  4.  The  catheter  of claim 1 or 2 or 3 wherein said filament comprises a

material selected form the group consisting of metal and plastic.

  5.  The  catheter  of  claim  4  wherein said metallic filament comprises

surgical grade stainless steel.

  6.  The  catheter  of  claim  4  wherein said metallic filament comprises

titanium.

  7.  The  catheter  of  claim  4  wherein  said plastic filament comprises

polyester.

  8.  The  catheter  of  claim  4  wherein  said plastic filament comprises

polyamide.

  9.  The  catheter  of  claims  1  or  2 or 3 wherein said tubular element

comprises  a material selected from the group consisting of natural rubber,

synthetic rubber, and thermoplastics.

  10.  The  catheter  of  claim  9  wherein  said tubular element comprises

silicone.

  11.  The  catheter  of  claim  9 wherein said tubular element comprises a

thermoplastic  selected  from  the  group  consisting  of  polyurethane and

polyvinylchloride.

  12.  The  catheter  of claim 9 wherein said tubular element comprises the

synthetic rubber, butyl styrene.
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