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Description
BACKGROUND OF THE INVENTION

[0001] The presentinvention relates to a catheter such
as an epidural catheter, and more particularly to such a
catheter characterised by a limited longitudinal extension
and increase pull strength.

[0002] Inits basic form, a catheter is essentially a flex-
ible tube formed of plastic defining a tube proximal end,
a tube distal end, and a tube body connecting the tube
proximal and distal ends such that liquid entering one
tube end passes through the tube body and exits through
the other tube end. Catheters which have been reinforced
to control flexibility while maintaining resiliency are
known form US 5,057,092. Moreover, a catheter which
is reinforced in order to improve strength while maintain-
ing flexibility is known from US 5,827,242. Improved cath-
eters frequently have a helical spring coil formed of metal
defining a coil proximal end, a coil distal end, and a coll
connecting the coil proximal and distal ends. The coil is
coaxially disposed within the tube for the purpose of lim-
iting, and hopefully precluding, kinking of the tube during
its insertion into and passage through a patient’s body.
The tube and coil are separately formed, but are typically
substantially coextensive longitudinally. During assem-
bly the tube is expanded radially in inner diameter (for
example, through the use of a solvent), the coil is then
inserted into the tube, and the tube is then allowed to
return to its original dimensions (for example, through
solvent evaporation) such that it snugly hugs the coil.
[0003] A particularly usefulembodimentof such a cath-
eter (especially for an epidural catheter) uses a coil which
is axially or longitudinally expanded at or adjacent the
coil distal end so that the tip or distal end of the catheter
is softer and more flexible than the proximal remainder
of the catheter. The soft, flexible tip of such a catheter
embodiment enables it to more closely and safely follow
an intended tortuous path through the body passage-
ways (e.g., veins).

[0004] Whenitcomes timeforthe removal of a catheter
from the patient, the pull force exerted on the catheter
by the medical personnel typically results in an elongation
or longitudinal extension of the catheter (both within and
without the patient’s body) as neither the plastic tube nor
the metal coil exhibits any high resistance to elongation
(that is, any high pull strength). For example, 1,1 mm (a
nineteen gauge) catheter with alength of 90, 17 cm (352
inches) may exhibit an elongation of about 38,1 cm (15
inches) in response to a pull force of 3,63 kg (8 pounds).
Such a high elongation and low pull strength is undesir-
able since it increases both the energy and time required
for medical personnel (e.g., a surgeon) to remove the
catheter from the patient.

[0005] Accordingly, itis an object of the present inven-
tion to provide a catheter which exhibits a limited longi-
tudinal extension and high pull strength.

[0006] Another object is to provide such a catheter
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which in one preferred embodiment can be more easily
and rapidly removed from a patient than a conventional
catheter.

[0007] A further object is to provide such a catheter
whichin one preferred embodimentis a 1,1 mm (nineteen
gauge) catheter which exhibits an elongation of less than
10,16 cm (4 inches) at a force of 4,99 kg (11 pounds).
[0008] It is also an object of the present invention to
provide such a catheter which is simple and economical
to manufacture, use, and maintain.

SUMMARY OF THE INVENTION

[0009] It has now been found that the above and re-
lated objects of the present invention are obtained in a
catheter comprising a tube, a helical spring coil, and a
ribbon. The tube is formed of plastic and defines a tube
proximal end, a tube distal end, and a tube body con-
necting the tube proximal and distal ends. The helical
spring coil is formed of metal and defines a coil proximal
end, a coil distal end, and a coil body connecting the coil
proximal and distal ends. The ribbon is longitudinally sub-
stantially non-extendable and defines a ribbon proximal
end, a ribbon distal end, and a ribbon body connecting
the ribbon proximal and distal ends.

[0010] In the first embodiment the coil is coaxially dis-
posed within the tube and is substantially coextensive
longitudinally with the tube. The ribbon is disposed within
the coil, the proximal ends of the ribbon and the coil being
secured together, and the ribbon distal end being se-
cured to the coil body at a predetermined point on the
coil body adjacent but substantially proximally spaced
from the coil distal end. Thus, the ribbon precludes sub-
stantial longitudinal extension of the coil body intermedi-
ate the coil proximal end and the predetermined point of
the coil body, thereby to limit longitudinal extension and
increase the pull strength of the catheter.

[0011] Preferably the coil body in turn defines a coil tip
connecting the predetermined point and the coil distal
end, and a coil corpus connecting the predetermined
point and the coil proximal end, the coil Lip extending
lessthan 7,62 cm (3 inches) and being substantially more
soft and more flexible than the coil corpus. The tube and
the coil are generally cylindrical and hollow, the proximal
ends and the distal ends of the tube and the coil being
open for liquid communication therebetween and there-
through. The ribbon is of generally rectangular cross sec-
tion and formed of metal. The proximal ends of the ribbon
and the coil are secured together by welding, and the
distal end of the ribbon and the predetermined point of
the coil body are secured by welding.

[0012] The catheter is preferably an epidural catheter.
The coil may include at least one extended coil portion
for use as a flashback window intermediate the coil prox-
imal end and the predetermined point.

[0013] In a variant of the first embodiment, the ribbon
body and the coil body are secured together at at least
one point intermediate the proximal ends of the ribbon
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and the coil and the predetermined point, thereby to en-
able trimming of the proximal longitudinal length of the
catheter. Preferably the ribbon body and the coil body
are secured together at a plurality of longitudinally
spaced points intermediate the coil proximal end and the
predetermined point, thereby to enable selective trim-
ming of the proximal longitudinal length of the catheter
adjacent any of such points.

[0014] In the second embodiment, the coil is coaxially
disposed within the tube and substantially coextensive
longitudinally with the tube. The ribbon is disposed within
the coil, the proximal ends of the ribbon and the coil being
secured together, and the distal ends of the ribbon and
the coil being secured together. Thus, the ribbon pre-
cludes substantial longitudinal extension of the cail,
thereby to limit longitudinal extension and increase the
pull strength of the catheter.

[0015] Inthe third embodiment, the coil is coaxially dis-
posed within the tube and extends distally to a predeter-
mined point of the tube body adjacent but substantially
proximally spaced from the tube distal end. The ribbon
is disposed within the coil and is substantially coexten-
sive longitudinally with the coil, the proximal ends of the
ribbon and the coil being secured together, and the distal
ends of the ribbon and the coil being secured together.
Thus, the ribbon precludes substantial longitudinal ex-
tension of the coil, thereby to limit longitudinal extension
and increase the pull strength of the catheter.

[0016] Inallembodimentstheribbonislessextendable
longitudinally than the coil.

BRIEF DESCRIPTION OF THE DRAWING

[0017] The above and related objects, features and
advantages of the present invention will be more fully
understood by reference to the following detailed descrip-
tion of the presently preferred, albeit illustrative, embod-
iments of the presentinvention when taken in conjunction
with the accompanying drawing wherein:

[0018] FIG. 1 is a side elevational view of a first em-
bodiment of a catheteraccording to the presentinvention;
with a portion of the tube removed to reveal details of
internal construction;

[0019] FIG. 2 is a sectional view thereof taken along
the line 2-2 of FIG. 1;

[0020] FIG. 3 is a sectional view thereof taken along
the line 3-3 of FIG. 1;

[0021] FIG. 4 is a sectional view of a longitudinal seg-
ment thereof, with portions successively cut away to re-
veal details of internal construction;

[0022] FIG. 5 is a view, similar to FIG. 1, of a variant
of the first embodiment enabling proximal trimming of the
catheter length;

[0023] FIG. 6 is a view, similar to FIG. 1, of a second
embodiment of the present invention; and

[0024] FIG. 7 is a view, similar to FIG. 1, of a third
embodiment of the present invention.

[0025] Structurally and/orfunctionally similar elements
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in the various embodiments are designated by the same
reference numeral.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0026] Referring now to the drawing, and in particular
to FIGS. 1-4 thereof, therein illustrated is a first embod-
iment of a catheter according to the present invention,
generally designated by the reference numeral 10.
[0027] Basically, the catheter 10 comprises atube gen-
erally designated 12, a coil generally designated 14, and
a ribbon generally designated 16. More particularly, the
tube 12 defines a tube proximal end 12a, a tube distal
end 12b, and a tube body 12c connecting the tube prox-
imal and distal ends 12a, 12b. The helical spring coil de-
fines a coil proximal end 14a, a coil distal end 14b, and
a coil body 14c connecting the coil proximal and distal
ends 14a, 14b. The ribbon 16 is longitudinally substan-
tially non-extendable and defines a ribbon proximal end
164, a ribbon distal end 16b, and a ribbon body 16¢ con-
necting the ribbon proximal and distal ends 16a, 16b.
[0028] The single lumen tube 12 is longitudinally ex-
tendable and preferably formed of a surgically acceptable
soft flexible plastic, such as polyurethane, or a like ma-
terial. It is preferably transparent (although it may be
opaque). Hy way of example, the catheter may be 1,1
mm (nineteen gauge). Preferably the outer surface of the
tube body 12c¢ contains longitudinally spaced, circumfer-
entially extending markings 18 formed of non-toxic ink
indicating particular longitudinal lengths of the tube body
12c¢ from the tube distal end 12b. The markings 18 may
be radio-opaque to facilitate viewing thereof when they
are disposed within the patient’s body.

[0029] The coaxial coil 14 is longitudinally extendable
and is preferably formed of a metal, such as a surgically
acceptable stainless steel, or like material. An especially
preferred metal is a kink-resistant alloy comprising 304V
stainless steel or XM-19 high alloy steel, both available
from Fort Wayne Metals, Inc. of Indiana. By way of ex-
ample, a spring coil 0,07239 cm (0.0285 inches) in outer
diameter may be used with a 1,1 mm (nineteen gauge)
tube 12. The coil turns are preferably of a uniform pitch
throughout the coil body 14c, except for a distal portion
14b disposed in the tip of the catheter and, possibly, as
required for flashback windows (used to detect the pres-
ence of blood in the catheter interior). The coil pitch in
coil distal portion 14b is substantially less than the re-
mainder of coil body 14c so that the coil distal portion
14b and the surrounding tube distal portion 12d together
define a soft, flexible distal tip (that is a relatively soft,
relatively flexible portion) of the catheter 10. Accordingly,
itis appropriate to consider the catheter 10 as being com-
posed of a relatively hard, relatively inflexible corpus 10a
and a relatively soft, relatively flexible tip 10b, typically
about 7,62 cm (3 inches) in length.

[0030] The length of the catheter 10 will vary with its
intended use, a length of 90,17 cm (351/2 inches) being
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exemplary. Preferably the tube 12 is slightly longer than
the coil 14 so that the tube distal end 12b slightly covers
the coil distal end 14b and the Lube proximal end 12b
slightly covers the coil proximal end 14a, thereby ensur-
ing that the coil 14 is not exposed at the ends of the
catheter 10.

[0031] Thetube 12 and coil 14 are generally cylindrical
and hollow, with the proximal and distal ends thereof pref-
erably being open so that there is liquid communication
between and through the tube ends 12a, 12b in other
words, catheter discharge is preferably through an end
hole rather than a side hole.

[0032] The ribbon 16 is disposed within the coil 14,
although typically not coaxially therewith. The ribbon
proximal end 16a and the coil proximal end 14a are se-
cured together at 19, for example, by spot or other re-
sistance welding. The ribbon distal end 16b is secured
to the coil body 14c at a predetermined point 20 of the
coil body 14c. This predetermined point 20 is adjacent,
but substantially proximally spaced from, the coil distal
end 14b. Preferably the predetermined point 20 is dis-
posed at the junction of the catheter corpus 10a and the
catheter tip 10b. The ribbon distal end 16b and coil body
14c may be joined together by the same or a different
technique than the proximal ends 14a, 16a of the coil and
ribbon-e.g., by spot or other resistance welding, or other
means for securing two metal pieces together.

[0033] The ribbon 16 is longitudinally substantially
non-extendable and preferably formed of a metal, such
as a surgically acceptable stainless steel, or like material.
For example, the ribbon 16 may be made of the same
material as coil 14, but it is less extendable longitudinally
than the coil 14 (or tube 12) due to its configuration and
dimensions. The ribbon 16 is typically of a rectangular
cross section to enable flexing of the ribbon along at least
one axis. Preferred dimensions for the cross section of
the ribbon 16 are 0,00762 x 0,0254 cm (0.003 x 0.010
inches).

[0034] Becausetheribbon 16islongitudinally substan-
tially non-extendable, it precludes any substantial longi-
tudinal extension of the coil body 14c intermediate the
coil proximal end 14a and the predetermined point 20 of
the coil body 14c. The ribbon 16 thereby limits longitudi-
nal extension of the catheter 10 to the catheter tip 10b,
thereby limiting longitudinal extension of the entire cath-
eterand increasing the pull strength of the entire catheter.
[0035] In a preferred embodiment, the tube body 12c
is transparent and the coil 14 includes one or more short
portions of lesser pitch intermediate the coil proximal end
14a and the predetermined point 20 for use as flashback
windows.

[0036] Referring now Lo FIG. 5, in order to allow the
catheter to be trimmed to an appropriate length without
loss or diminution of the soft, flexible catheter tip 10b, in
a variant 10’ of the first embodiment the ribbon body 16¢
and the coil body 14c are secured together at at least
one point 21 intermediate the coil proximal end 14a and
said predetermined point 20, thereby to enable trimming
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of the proximal longitudinal length of the catheter 10 (that
is, trimming from the proximal end). Preferably, they are
secured together at a longitudinally spaced plurality of
such points 21 (three beingillustrated) to enable selective
trimming proximally of any one of such points 21.
[0037] Referring now to FIG. 6, therein illustrated is a
second embodiment 100 of the present invention which
precludes substantial longitudinal extension of the coll
14, thereby to preclude longitudinal extension and in-
crease the pull strength of the catheter 100. In this em-
bodiment the ribbon 16 and coil 14 are substantially lon-
gitudinally coextensive and secured together both at the
proximal ends 16a, 14a thereof (at 19) and at the distal
ends 16b, 14b thereof (at 26). Thus the ribbon 16 pre-
cludes substantial longitudinal extension of any portion
of the coil 14, thereby to not only limit, but preclude, sub-
stantial longitudinal extension of the catheter 10 in its
entirety. On the other hand, in the second embodiment
100 the presence of the ribbon 16 within the catheter tip
10b somewhat reduces the softness and flexibility there-
of.

[0038] Referring now to FIG. 7, therein illustrated is a
third embodiment 200 of the present invention wherein
the catheter tip 10b is of maximum softness and flexibility.
In this embodiment the coil 14 is not substantially coex-
tensive longitudinally with the tube, but rather extends
distally only to a predetermined point 26 of the tube body
12c adjacent, but substantially proximally spaced from,
the tube distal end 12b. As in the second embodiment
100, the ribbon 16 and coil 14 are substantially longitu-
dinally coextensive. The ribbon proximal end 16a and
the coil proximal end 14a are secured together at 19, and
the ribbon distal end 16b and the coil distal end 14b are
secured together at 26. Thus, the ribbon 16 precludes
substantial longitudinal extension of the coil 14, thereby
limiting longitudinal extension of the catheter 200 to the
portion of the tube 12 distally beyond the predetermined
point 26-i.e., the tube portion forming the catheter tip 10b.
Accordingly, the ribbon 16 limits longitudinal extension
and increases the pull strength of the catheter 200.
[0039] Thus, inthe firstembodiment 10, the coil 14 and
tube 12 are substantially coextensive longitudinally, but
the ribbon distal end 16b is substantially proximally
spaced from the coil distal end 14b. In the second em-
bodiment 100, the coil 14, tube 12 and ribbon 16 are
substantially coextensive longitudinally. In the third em-
bodiment 200, the ribbon 16 and coil 14 are substantially
coextensive longitudinally, but the coil distal end 14b is
substantially proximally spaced from the tube distal end
12b.

[0040] To summarize further, the present invention
provides a catheter which exhibits a limited longitudinal
extension and high pull strength such that it can be more
easily and rapidly removed from the patient than a con-
ventional catheter. For example, a 1,1 mm (nineteen
gauge) catheter exhibits an elongation of less than 10,16
cm (4 inches) in response to a pull force of 4,99 kg (11
pounds). The catheter is simple and economical to man-
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ufacture, use and maintain.

Claims

1.

A catheter (10) comprising:

(A) a tube (12) formed of plastic defining a tube
proximal end (12a), a tube distal end (12b), and
atube body (12c) connecting said tube proximal
and distal ends;

(B) a helical spring coil (14) formed of metal de-
fining a coil proximal end (14a), a coil distal end
(14b), and a coil body (14c) connecting said coil
proximal and distal ends; and

(C) a ribbon (16) defining a ribbon proximal end
(16a), a ribbon distal end (16b), and a ribbon
body (16c) connecting said ribbon proximal and
distal ends;

characterized in that
said ribbon is longitudinally substantially non-ex-
tendable; and

(i) said coil being coaxially disposed within said
tube and substantially coextensive longitudinal-
ly with said tube;

said ribbon being disposed within said coil, said
proximal ends of said ribbon and said coil being
secured together, and said ribbon distal end be-
ing secured to said coil body at a predetermined
point on said coil body adjacent but proximally
spaced from said coil distal end;

wherehy said ribbon precludes substantial lon-
gitudinal extension of said coil body intermedi-
ate said coil proximal end and said predeter-
mined point on said coil body, thereby to limit
longitudinal extension and increase the pull
strength of said catheter; or

(ii) said coil being coaxially disposed within said
tube and substantially coextensive longitudinal-
ly with said tube;

said ribbon being disposed within said coil, said
proximal ends of said ribbon and said coil being
secured together, and said distal ends of said
ribbon and said coil being secured together;
whereby said ribbon precludes substantial lon-
gitudinal extension of said coil, thereby to limit
longitudinal extension and increase the pull
strength of said catheter; or

(iii) said coil being coaxially disposed within said
tube and extending distally to a predetermined
point of said tube body adjacent but proximally
spaced from said tube distal end;

said ribbon being disposed within said coil and
being substantially coextensive longitudinally
with said coil, said proximal ends of said ribbon
and said coil being secured together, and said
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10.

11.

12.

distal ends of said ribbon and said coil being
secured together;

whereby said ribbon precludes substantial lon-
gitudinal extension of said coil, thereby to limit
longitudinal extension and increase the pull
strength of said catheter.

The catheter of Claim 1 wherein said coil body in
turn defines a coil tip connecting said predetermined
point and said coil distal end, and a coil corpus con-
necting said predetermined point and said coil prox-
imal end; said coil tip extending less than 7.6 cen-
timeters (3 inches) and being substantially more soft
and more flexible than said coil corpus.

The catheter of Claim 1 wherein said tube and said
coil are generally cylindrical and hollow.

The catheter of Claim 3 wherein said proximal ends
and said distal ends of said tube and said coil are
open for liquid communication therebetween and
therethrough.

The catheter of Claim 1 wherein said ribbon is of
generally rectangular cross section.

The catheter of Claim 1 wherein said ribbon is formed
of metal.

The catheter of Claim 1 wherein said coil includes
at least one extended coil portion for use as a flash-
back window intermediate said coil proximal end and
said predetermined point.

The catheter of Claim 1 wherein said catheter is an
epidural catheter.

The catheter of Claim 1 wherein said proximal ends
of said ribbon and said coil are secured together by
welding.

The catheter of Claim 1 where said distal end of said
ribbon and said predetermined point of said coil body
are secured by welding.

The catheter of Claim 1 wherein said ribbon body
and said coil body are secured together at at least
one point intermediate said proximal ends of said
ribbon and said coil and said predetermined point,
thereby to enable trimming of the proximal longitu-
dinal length of said catheter.

The catheter of Claim 11 wherein said ribbon body
and said coil body are secured together at a plurality
of longitudinally spaced points intermediate said coil
proximal end and said predetermined point, thereby
to enable selective trimming of the proximal longitu-
dinal length of said catheter adjacent any of such
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points.

Patentanspriiche

1.

Katheter (10), umfassend:

(A) eine Réhre (12), die aus Kunststoff ausge-
bildet ist und ein proximales Réhrenende (12a),
ein distales Réhrenende (12b) und einen Réh-
renkdrper (12c) aufweist, welcher das proximale
und distale Réhrenende verbindet;

(B) eine Schraubenfederspule (14), die aus Me-
tall ausgebildet ist und ein proximales Spulen-
ende (14a), ein distales Spulenende (14b) und
einen Spulenkdrper (14c) aufweist, welcher das
proximale und distale Spulenende verbindet;
und

(C) einBand (16), das ein proximales Bandende
(16a), ein distales Bandende (16b) und einen
Bandkérper (16¢) aufweist, welcher das proxi-
male und distale Bandende verbindet;

dadurch gekennzeichnet, dass
das Band in der Langsrichtung im Wesentlichen
nicht dehnbar ist; und

(i) die Spule koaxial innerhalb der Réhre ange-
ordnet und im Wesentlichen ldngengleich mit
der Rohre ist;

das Band innerhalb der Spule angeordnet ist,
wobei die proximalen Enden des Bandes und
der Spule aneinander befestigt sind und das di-
stale Bandende an einem vorgegebenen Punkt
an der Spule dem distalen Spulenende benach-
bart, jedoch proximal davon beabstandet an
dem Spulenkorper befestigt ist;

wobei das Band eine wesentliche Ausdehnung
des Spulenkdrpers in der Langsrichtung zwi-
schen dem proximalen Spulenende und dem
vorgegebenen Punktan dem Spulenkdrper aus-
schlief3t, um dadurch eine Langsausdehnung
zu begrenzen und die Zugkraft des Katheters
zu erhéhen; oder

(i) die Spule koaxial innerhalb der Réhre ange-
ordnet und im Wesentlichen langengleich mit
der Rohre ist;

das Band innerhalb der Spule angeordnet ist,
wobei die proximalen Enden des Bandes und
der Spule aneinander befestigt sind und die di-
stalen Enden des Bandes und der Spule anein-
ander befestigt sind;

wobei das Band eine wesentliche Ausdehnung
des Spulenkorpers in der Langsrichtung aus-
schlief3t, um dadurch eine Langsausdehnung
zu begrenzen und die Zugkraft des Katheters
zu erhdhen; oder

(iii) die Spule koaxial innerhalb der Réhre ange-
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10.

1.

ordnet ist und sich distal bis zu einem vorgege-
benen Punkt des Roéhrenkdrpers dem distalen
Roéhrenende benachbart, jedoch proximal da-
von beabstandet erstreckt;

das Band innerhalb der Spule angeordnet und
im Wesentlichen langengleich mit der Spule ist,
wobei die proximalen Enden des Bandes und
der Spule aneinander befestigt sind und die di-
stalen Enden des Bandes und der Spule anein-
ander befestigt sind;

wobei das Band eine wesentliche Ausdehnung der
Spule in der Langsrichtung ausschlielt, um da-
durch eine Ladngsausdehnung zu begrenzen und die
Zugkraft des Katheters zu erhdhen.

Katheter nach Anspruch 1, wobei der Spulenkérper
seinerseits eine Spulenspitze, die den vorgegebe-
nen Punkt und das distale Spulenende verbindet,
und einen Spulenkorpus aufweist, der den vorgege-
benen Punkt und das proximale Spulenende verbin-
det; wobei die Spulenspitze sich Uber weniger als
7,6 Zentimeter (3 Inch) erstreckt und im Wesentli-
chen weicher und flexibler als der Spulenkorpus ist.

Katheter nach Anspruch 1, wobei die Réhre und die
Spule hauptsachlich zylindrisch und hohl sind.

Katheter nach Anspruch 3, wobei die proximalen En-
den und die distalen Enden der Réhre und der Spule
zur Fluidibertragung dazwischen und dort hindurch
offen sind.

Katheter nach Anspruch 1, wobei das Band einen
hauptsachlich rechteckigen Querschnitt aufweist.

Katheter nach Anspruch 1, wobei das Band aus Me-
tall ausgebildet ist.

Katheter nach Anspruch 1, wobei die Spule zumin-
dest einen erweiterten Spulenabschnitt zum Ge-
brauch als Ruckschlagfenster zwischen dem proxi-
malen Spulenende und dem vorgegebenen Punkt
beinhaltet.

Katheter nach Anspruch 1, wobei der Katheter ein
Epiduralkatheter ist.

Katheter nach Anspruch 1, wobei die proximalen En-
den des Bands und der Spule durch Schweil3en an-
einander befestigt sind.

Katheter nach Anspruch 1, wobei das distale Ende
des Bandes und der vorgegebene Punkt des Spu-
lenkorpers durch SchweilRen befestigt sind.

Katheter nach Anspruch 1, wobei der Bandkérper
und der Spulenkdrper an zumindest einem Punkt
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zwischen den proximalen Enden des Bandes und
der Spule und dem vorgegebenen Punkt aneinander
befestigt sind, um dadurch das Abléngen der pro-
ximalen Lange des Katheters zu erméglichen.

Katheter nach Anspruch 11, wobei der Bandké&rper
und der Spulenkdrper an mehreren langs beabstan-
deten Punkten zwischen dem proximalen Spulenen-
de und dem vorgegebenen Punkt aneinander befe-
stigt sind, um dadurch ein selektives Ablangen der
proximalen Lange des Katheters benachbart zu je-
dem dieser Punkte zu ermdglichen.

Revendications

1.

Cathéter (10) comprenant :

(A) un tube (12) formé de plastique définissant
un bout proximal de tube (12a), un bout distal
de tube (12b), et un corps de tube (12c¢) reliant
lesdits bouts proximal et distal de tube ;

(B) un enroulement de ressort hélicoidal (14)
formé de métal définissant un bout proximal
d’enroulement (14a), un bout distal d’enroule-
ment (14b), et un corps d’enroulement (14c) re-
liant lesdits bouts proximal et distal
d’enroulement ; et

(C) un ruban (16) définissant un bout proximal
de ruban (16a), un bout distal de ruban (16b),
et un corps de ruban (16c¢) reliant lesdits bouts
proximal et distal de ruban ;

caractérisé en ce que
ledit ruban est pour I'essentiel non extensible
longitudinalement ; et

(i) ledit enroulement étant disposé coaxialement
dans ledit tube et pour I'essentiel coextensible
longitudinalement avec ledit tube ; ledit ruban
étant disposé dans ledit enroulement, lesdits
bouts proximals dudit ruban et dudit enroule-
ment étant fixées ensemble, et ledit bout distal
de ruban étant fixé audit corps d’enroulement a
un point prédéterminé sur ledit corps d’enroule-
ment adjacent mais espacé proximalement de
ledit bout distal d’enroulement ;

grace a quoi ledit ruban empéche une extension
essentielle longitudinale dudit corps d’enroule-
ment entre ledit bout proximal d’enroulement et
ledit point prédéterminé sur ledit corps d’enrou-
lement, pour limiter ainsi I'extension longitudi-
nale et augmenter la force de traction dudit
cathéter ; ou

(i) ledit enroulement étant disposé coaxiale-
ment dans ledit tube et pour I'essentiel coexten-
sible longitudinalement avec ledit tube ;

ledit ruban étant disposé dans ledit enroule-
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ment, lesdits bouts proximals dudit ruban et du-
ditenroulement étant fixées ensemble, et lesdits
bouts distals dudit ruban et dudit enroulement
étant fixées ensemble ;

grace a quoi ledit ruban empéche une extension
essentielle longitudinale dudit enroulement,
pour limiter ainsi I'extension longitudinale et
augmenter laforce de traction dudit cathéter ; ou
(iii) ledit enroulement étant disposé coaxiale-
ment dans ledit tube et s’étendant distalement
a un point prédéterminé dudit corps de tube ad-
jacent mais espacé proximalement de ledit bout
distal de tube ; ledit ruban étant disposé dans
ledit enroulement et étant pour I'essentiel éga-
lement long avec ledit enroulement, lesdits
bouts proximals dudit ruban et dudit enroule-
ment étant fixées ensemble, et lesdits bouts dis-
tals duditruban et dudit enroulement étant fixées
ensemble ;

grace a quoi ledit ruban empéche une extension
essentielle longitudinale dudit enroulement,
pour limiter ainsi I'extension longitudinale et
augmenter la force de traction dudit cathéter.

Cathéter selon la revendication 1, dans lequel ledit
corps d’enroulement définit a son tour une pointe
d’enroulement reliant ledit point prédéterminé et ledit
bout distal d’enroulement, et un corpus d’enroule-
ment reliant ledit point prédéterminé et ledit bout
proximal d’enroulement ; ladite pointe d’enroule-
ment s’étendant a moins de 7,6 centimetres (3 pou-
ces) et étant essentiellement plus souple et plus
flexible que ledit corpus d’enroulement.

Cathéter selon la revendication 1, dans lequel ledit
tube et ledit enroulement sont de maniere générale
cylindriques et creux.

Cathéter selon larevendication 3, dans lequel lesdits
bouts proximals et lesdits bout distals dudit tube et
dudit enroulement sont ouvertes pour une commu-
nication liquide entre celles-ci et a travers celles-ci.

Cathéter selon la revendication 1, dans lequel ledit
ruban a de maniére générale une section transver-
sale rectangulaire.

Cathéter selon la revendication 1, dans lequel ledit
ruban est formé de métal.

Cathéter selon la revendication 1, dans lequel ledit
enroulement comprend au moins une partie d’en-
roulement étendue pour une utilisation en tant
gu’une fenétre anti-retour entre ledit bout proximal
d’enroulement et ledit point prédéterminé.

Cathéter selon la revendication 1, dans lequel ledit
cathéter est un cathéter épidural.



10.

1.

12,

13 EP 1 601 405 B9

Cathéter selon larevendication 1, dans lequel lesdits
bouts proximals dudit ruban et dudit enroulement
sont fixées ensemble par soudage.

Cathéter selon la revendication 1, dans lequel ladite
extrémité distale dudit ruban et ledit point prédéter-
miné dudit corps d’enroulement sont fixés par sou-
dage.

Cathéter selon la revendication 1, dans lequel ledit
corps de ruban et ledit corps d’enroulement sont
fixés ensemble a au moins un point entre lesdits
bouts proximals dudit ruban et dudit enroulement et
dudit point prédéterminé, pour permettre ainsi de
sectionner la longueur longitudinale proximale dudit
cathéter.

Cathéter selon la revendication 11, dans lequel ledit
corps de ruban et ledit corps d’enroulement sont
fixés ensemble a une pluralité de points espacés lon-
gitudinalement entre ledit bout proximal d’enroule-
ment et ledit point prédéterminé, pour permettre ainsi
de sectionner sélectivement la longueur longitudina-
le proximale dudit cathéter adjacent a I'un quelcon-
que de ces points.
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