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suit in complete closure of the lumen with attendant damage or death to the
patient, medico-surgical This invention relates to the manufacture of rein-
tubes must be structured so as to mitigate kinking. forced catheters,
tracheal tubes, tracheotomy tubes   One way the industry has developed to
provide and other medico-surgical tubes and to the resulting   5
medico-surgical tubes with increased strength but products. More
particularly, it concerns the produc-  not necessarily with low kinking
potential is to include tion of medico-surgical tubes that have a central
body  in them a braided wire sheathing embedded between portion containing
a helix of a rigid plastic filament  plastic layers (see Great Britain
Patent Publication that serves to strengthen the tubes so as to resist  No.
GB 2043201A) ora helix of metal wire orsynthetic kinking and collapsing
during use.           10  filament (see Canadian Patent No. 1,199,761).
Such This Invention relates to uncuffed and balloon-ty-  helix containing
tubes are referred to in the trade as pe catheters, i.e., catheters which
may be provided  "reinforced." In the reinforced tubes, the spacings be- at
the distal end with an inflatable balloon or cuff  tween coils of the helix
are quite small, e.g., 1-3 mm, which serves, during the medical or surgical
proce-  and are to be contrasted to catheters and like tubes dure performed
using the catheter, to retain the cath-  15  comprising filaments to
increase tensile or burst eter In a desired position within the patient, to
seal a  strength, ratherthan compressive strength (see U.S. passage in the
patient, etc.                      Patent No. 2,268,321). The distal end of
the catheter Medico-surgical tubes may assume a variety of  shown in Figs.
11-13 of U.S. Patent No. 2,268,321 is sizes, shapes and be provided with a
variety of fluid  not reinforced by a filament helix such that a plurality
openings, couplings, connectors or the like. Termi-  20  of coils of the
filament helix is provided in the distal nology applied to such devices by
users, e.g., physi-  end. clans, surgeons, hospitals, etc., frequently
refer to  Metal wire reinforced tubes, however, are disad- them as
catheters, e.g., rectal catheters, urethral  vantageous in thattheywill
notspring backwhen par- catheters, hemostatic catheters and the like, but
in  tially collapsed. For instance, If a patient bites down other cases
they are referred to as tubes, e.g., endo-  25  on a metal wire reinforced
tracheal tube, the metal tracheal tubes, feeding tubes, suction tubes,
drain  wire would be deformed beyond Its elastic limit such tubes and the
like. For the sake of brevity in describ-  that the tube remains in a
collapsed condition. Such ing the improved devices of the Invention and
their  collapsing of the tube can result in nearly complete method of
production, the term "catheter" is em-  closure of the lumen with attendant
hazard to the pa- ployed throughout the specification and accompany-  30
tient. Filament reinforced tubes, on the other hand, ing claims to
encompass pertinent medicosurgical  are more resistant to kinking and
crushing because devices whether they be popularly referred to by the  they
can spring back when collapsed. medical profession and other users as
"catheters" or  Various methods are known in the art for produc- "tubes."
ing a distal end on such medico-surgical tubes. For in- Many forms of
medico-surgical tubes that com-  35  stance, a continuous, extruded tube
can be square- prise a lumen through which fluids may be passed to  cut at
the proximal end and have a bevel or angle-cut orfrom the body of a patient
are known. The simplest  at the distal end. In pure plastic without
reinforcing of these are the catheters (see U.S. Patent Nos.  this cutting
Is straight forward. Subsequent finishing 2,437,542;  2,857,915;
3,485,234;  3,605,750;    of the distal end can be accomplished by pushing
the 3,618,613; and 4,210,478). More complex medico-  40  angle cut end into
a heated mold that melts the PVC surgical tubes include endotracheal tubes
(see U.S.  and forms it into the shape of the mold (see U.S. Pa- Patent
Nos. 3,625,793; 3,684,605; 3,725,522 and   tent No. 3,725,522 and Canadian
Patent No. 3,755,525), post surgical tubes (see U.S. Patent No.
1,199,761). With this technique, the square edges of 3,589,368),
tracheotomy tubes (see U.S. Patent No.  the angle cut tip can be made
smooth and radiused. 3,973,569), sump drain tubes (see U.S. Patent No.  45
An eye can be punched through the long part of the 3,314,430) tubes for
urological use (see U.S. Patent  distal end. This can be accomplished by
placing a flat No. 2,268,321) and esophogeal endoprosthesis      mandrel
inside the tube and driving a cookie-cutter tubes. The present Invention
provides an improved  type punch through the wall. medico-surgical tube and
a method for the produc-    For extruded tracheal tubes reinforced with
wire, tion thereof, the medico-surgical tube having a novel  50  however,
complicated, and therefore costly end fin- distal end.
ishing methods have heretofore been used. (See GB It is desirable with most
types of medico-surgical  2043201A and Canadian Patent No. 1,199,761). For
tubes that they be flexible and have as thin a wall as  instance, distal
end finishing methods for reinforced possible. There is a trade-off,
however, in construct-  tubes include placing a square-cut end into an
injec- ing the medico-surgical tube with thin walls and high  55  tion
mold, forming the complete tip purely of plastic flexibility, i.e., the
thinner and more flexible the tube,  and at the same time fusing it to the
reinforced tube. the greater the possibility the tube will kink or col-
Alternatively, a pure plastic (wire-free) tip can be lapse during use.
Since kinking or collapsing can re-  made by separately extruding pure
plastic tubing of 2   
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to the reinforced tube and the tip  with relatively simple methods. In
particular, the can be secured to the tube section with solvent or
medico-surgical tube can comprise a filament rein- glue. Another method
involves stripping of the wire  forced tracheostomy or tracheal tube with
the fila- out from between the tube inner and outer wails of a  ment
extending all the way to the end face at the dis- simple square-cut distal
tip and the two walls can be   5   tal end (hereinafter referred to as the
distal end face welded together with glue after which the tip is then  or
axial end face) and the distal end is finished in a angle-cut, heat-mold
finished, and eye punched. It  simple manner. may also be possible to
provide spaced, helix or       According to the present invention,
reinforced sheathing free portions (such as by intermittently
medico-surgical tubes can be made by a new method stopping the coiling of
filament or sheathing about a   10   which comprisesfirstextrudinga
continuous, flexible base tube) and the tube can be cut to form distal ends
base tube, cooling the extruded tube, coiling a helix of the tube in the
helix-free portions of the tube.  of filament about the cooled tube, then
extruding an A catheter similar to that shown in Fig.  is dis-  outer
layeronto the helix and base tube to form a lam- closed in DE-A-867144.
inated final tube, cutting the final tube into sections A prior art
catheter 1 shown in Fig. 1 comprises  15  of predetermined length and
finally forming at least a molded, helix-free distal end 2, a molded,
helix-free  one filamentcontaining distal end on each cut section proximal
end 3 and central body portion 4 containing  of the final tube. a helix 5
(see Fig. 2). In ordertosafeguard againstthe  The filament containing
distal end may be finish- possibility of the distal end of the helix 5
(particularly  ed by inserting a donut-shaped piece of plastic in a where
it is made of metal wire) penetrating the outer  20  heated mold prior to
inserting the end of a cut section layer of the catheter 1 during its use,
a small loop 6  of the final tube in the mold and molding the piece of (see
Fig. 3) is formed In the distal end of helix 5 prior  plastic onto the tube
section whereby a radiused tip to forming the molded distal end 2 on the
catheter 1.  or end face is formed on the end of the tube. Aterna- A rigid
molded connector 7 has its distal end 8 encir-  tively, the filament
containing end may be finished by cled by a slightly expanded proximal end
3 of the   25  simply melting the filament containing distal end of a
catheter 1.                                        cut section of final
tube. Prior to the present invention, the production of  The invention will
now be described with refer- distal ends of reinforced medico-surgical
tubes has  ence to the drawings, in which: been a labor intensive operation
(see Canadian Pa-     Fig. 1 Is a lateral view of a prior art catheter;
tent No. 1199761 and GB 2043201A). Furthermore,  so    Fig. 2 is a
sectional view taken on the line 2-2 of such distal ends have heretofore
been provided with-   Fig. 1; out reinforcement for increasing  compressive
Fig. 3 is a sectional view taken on the line 3-3 of strength of the distal
ends. The present invention     Fig. 1; concerns improved methods for
production of distal     Fig. 4 is a fragmentary isometric view of a medi-
ends of rigid plastic filament reinforced medico-surgi-  35  co-surgical
tube made in accordance with the in- cal tubes atlowercosts and
higherdegree of uniform-    vention; ity of product than has been possible
heretofore.      Fig. 5 is a sectional view taken on the line 5-5 of A
principal object of the present invention is the  Fig. 4; provision of a
novel reinforced medico-surgial tube    Fig. 6 is a longitudinal
cross-sectin of the tube anda new method for the production of the distal
end   40  according to the invention prior to finishing the of such a
reinforced medico-surgical tube.             distal end in a mold using a
donut; An object of the present invention is to provide a  Fig. 7 shows a
cross-section of the donut taken catheter that is filament reinforced all
the way to the  along the line 7-7 in Fig. 6; and distal end (i.e. tip)
thereof and finished in a manner  Fig. 8 shows a perspective view of the
tube ac- smooth enough for Intubation. It is expected that the   45
cording to the invention prior to the end finishing invention will be of
very great commercial value as It  step. may replace all metal wire
reinforced medical tubes,  The medico-surgical tubes of the invention com-
at least metal wire reinforced tracheal tubes. The non-  prise a
medico-surgical tube such as a tracheal tube metallic filament reinforced
tube with smooth tip fin-  9 which includes a filament containing distal
end 10 ish according tothe inventionwill besuperiorin many   50  and a
proximal end (not shown) joined together by a cases and will be much more
economical to produce  central body portion 11 (see Fig. 4). The tube 9 has
than a metal wire reinforced tube.                 a major lumen that
extends the entire length of the In a preferred embodiment, a
medico-surgical    tube and can have a secondary lumen 12 formed in tube is
reinforced with a filament helix such that a  a wall 13 of tube 9 (see Fig.
5). The secondary lumen plurality of coils of the filament helix is
provided at a    55   12 can open near Its distal end into a balloon cuff
14 distal end of the tube, the tube is simply angle cut or  and can be
connected at or near its proximal end to square cut to form the distal end
without stripping or  an inflation tube (not shown) provided with a pilot
bal- other operations, and then the distal end is finished  loon (not
shown) and a check valve (not shown). 3  
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portion 11 of the tube 9 contains  may be formed of the same material as
the base lay- a filament helix 15 while the proximal end may be fi-  er.
Alternatively, the outer and inner layers may be lament-free. The distal
end 10, on the other hand, in-  formed of different materials. cludes means
comprising a plurality of coils of the fi-  According to the invention, the
tube 9 is rein- lament helix 15 for providing compressive strength of   5
forced with filament all the way to the tip, the tip is the distal end 10
as compared to a tube which does  simply cut square with the end face lying
in a plane not contain such a filament helix. The tube 9 can be  at an
angle of [err] to a central axis of the tube 9 or at made of flexible
material, e.g., plasticized polyvinyl  an angle with the end face lying in
a plane at an angle chloride, polyurethane, silicone rubber or similar ma-
other than [err] to the central axis of the tube 9. For terial, while a
connector element (not shown) attach-  10  instance, the distal end can be
cut atan angle of about able to the proximal end the tube 9 can be molded
[err] as shown In Fig. 4 without stripping or other op- from rigid
material, e.g., nylon, polypropylene, acrylic  erations, and then the tip
can be end finished with rel- resin, polystyrene or the like.
atively simple methods. Tracheal tubes such as tube 9 are made in a va-
The method according to the present invention riety of sizes. Typically
such tubes will be about 10 to  15  canthus includeco-extruding
filamentreinforced tra- 40 cm in length with the inner diameter ("I.D.") of
the  cheal tubing. The end finishing technique according major lumen
between about 2.0 to 10.0 mm and with  to the Invention is economical and
simple on such fi- the outer diameter ("O.D.") of about2 to 3 mm greater
lament reinforced tubes since the ends of such tubes than the diameter of
the major lumen. Other types of  can be cut off using conventional
techniques. tubes in accordance with the teachings of the inven-  20  The
end finishing technique according to the In- tion will have dimensions
suitable for the Intended  vention may involve melting the square-cut 16 or
an- use of such tubes.                                gle-cut 17 end either
directly or by placing a small The helix 15 is preferably formed by a rigid
plastic  washer-shaped donut 18 (Figs. 6 and 7) of plastic in filament
having a diameterofabout 0.1 to 0.5 mm and  a mold (not shown) prior to
inserting the distal end 10 the spacing between separate coils ofthe
filament 15  25  of the final tube 9 In the mold. In a preferred embodi-
typically can be such that the number of winds per  ment, the piece 18 can
have a thickness in the axial tube diameter is generally over 1 and
preferably is 5-  direction A (Fig. 6) of about the wall thickness of the
10 winds per tube diameter. For instance for a 7 mm  final tube and can
comprise an annular section of a I.D. tube, the separation between the
coils can be  non-filament containing tube. The axial thickness of about 1
to 3 mm. The filament diameter and spacing   30  the piece 18 should be
enough to provide a thin layer between individual coils, however, can be
varied to  which covers the exposed ends of the filament when suit the
intended use of the tube. Various types of rig-  the piece is melted.
Accordingly, after the piece 18 is id plastic filaments may be used to form
the helix,  melted, it covers the raw end or ends 19 of the chop- e.g.,
nylon monofilaments, polyester filaments,   ped filament 15 which might
otherwise be exposed as poly(ethylene) terephthalate (PETP", "PET") and the
35  cutting edges as the tube 9 is inserted into a body like.
opening such as a trachea. The addition of the plastic The production of a
tracheal tube, such as tube  piece 18 can be omitted, however, since the
ends of 9, according to the Invention can be performed as fol-  the chopped
filament can also be suitably covered by lows. First, a continuous tube of
flexible material,  a thin layer of material simply by melting the extreme
e.g., plasticized polyvinyl chloride, polyurethane, sil-  40  end face of
the distal end 10 or by using any other icone rubber or the like is
extruded. This base tube  suitable method. can have a wall thickness of
about one-half the thick-  If the donut of plastic 18 is used, it Is also
possible ness desired in the final tube.                   to incorporate
X-ray opaque pigment therein whereby The extruded tube is then cooled by
passing it  the opening in the tube can be seen in the body of a through a
cooling bath as it emerges from the extru-  45  patient using X-ray
methods. sion die. Next, a filament is coiled about the cooled  The
reinforced medico-surgical tube of the inven- tube to form a helix that
runs longitudinally along the  tion thus comprises a tube 9 of flexible
material, a rig- outer surface of the base tube. In accordance with  id
plastic filament helix 15 coaxial with the tube and the invention, the
helix can be continuous along the  disposed between inner and outer
peripheries of the entire length of the base tube. As the helix Is wound
50  tube with a plurality of coils of the helix being provid- around the
base tube, the assembly is fed through a  ed at a distal end 10 of the tube
to increase the com- second extruder where an outer layer is extruded
pressive strength of the distal end, the distal end In- over the combined
base tube and helix thereby form-  cluding an axial end face 20. In the
case of the angle- ing a continuousflexiblefinal tube comprising the he-
cut end 17, the Individual coils ofthe filament helix 15 lix laminated
between the base tube and the outer  55  are separated into a plurality of
discrete pieces at the layer, as shown in Fig. 5. During this second extru-
distal end 10 due to the cutting step. In particular, sion, at least one
secondary lumen 12 can be formed  coils 21 of the filament helix are
discontinuous with in the outer layer using a suitable die. The outer layer
each other and the free ends 19 of the cut filament 4 



7                   EP 0 451 996 B1                 8 are exposed at the
end face 20 after the cutting step       forming a thin layer of material
at the distal (see Fig. 8). With the angle cut-end 17, the respective  end
(10) such that the cut filament end is not ex- discontinuous coils of the
filament become shorter in  posed at the distal end of the final tube (9).
circumferential length at positions located closer to the axial end face
20, at least some of the discontin-   5   2. The method of claim 1, wherein
said cutting step uous coils having free opposing ends 19 thereof con-   is
an angle cutting step such that the end face fronting the axial end face 20
but being spaced in-    (20) lies in a plane at an angle other than [err]
to wardly therefrom by a thin layer of flexible material  a central axis of
the final tube (9). formed by melting the end face 20, by melting the
plasticpiece 18ontotheendfaceorbyanyothersuit-  10  3. The method of claim
1, wherein said cutting step able method. The thin layer can have a maximum
is a square-cutting step such that the end face thickness between the end
face 20 and a portion of     (20) lies in a plane at an angle of [err] to a
central thefilament located closesttheretoofabouttwicethe      axis of the
final tube (9). distance between adjacent coils of the filament helix 15.
For example, the thin layer can have a maximum   15  4. The method of any
preceding claim, wherein the thickness of aboutfourtimes thewall thickness
of the   outer layer and the base tube are extruded from tube. In addition,
an opening or eye 22 can extend be-  the same type of material. tween the
Inner and outer peripheries of the tube at the distal end 10 thereof.
5. The method of any preceding claim, wherein the In accordance with the
present invention it is pos-  20  thin layer is formed by positioning the
distal end sible to produce reinforced medico-surgical tubes at   (10) in a
mold and melting the end face of the dis- much less cost and with greater
uniformity than has    tal end of the tube (9). been possible heretofore so
that they may be treated as one-use, disposable items. The resulting
products  6. The method of any of claims 1-4, wherein the thin can be
individually packaged and then sterilized, e.g.,  25  layer of material at
the distal end (10) is formed by exposure to ethylene oxide gas or to
cobalt 60 ra-  by melting a washer-shaped piece of material diation, so
that the physician or other user can use   (18) onto the distal end. the
product immediately upon removal from the ster- ile package.
7. The method of any preceding claim, wherein the The invention is proposed
for use in manufacture  30  cutting step Is performed by providing a single
of all types of reinforced medico-surgical tubes now   cut through the
final tube (9) such that the fila- used or later developed for use by the
medical profes-  ment helix (15) is separated in only one location. sion.
While the invention has been described with ref-  8. The method ofanyof
claims 1-8, wherein the cut- erence to the foregoing embodiments, changes
and   35  ting step is performed by providing a single cut variations may
be made thereto which fall within the   through the final tube (9) such
that the filament scope of the appended claims.
helix (15) is separated at a plurality of locations. 9. The method of any
preceding claim, wherein the Claims
40      forming step Includes shaping the end face (20) so as to form a
radiused edge at the distal end 1. A method of producing reinforced
medico-surgi-      (10) of the final tube (9). cal tubes (9) each having a
distal end (10) and a proximal endjoined bya central body portion (11)  10.
Areinforced medico-surgical tube (9) comprising: which comprises:
45            a tube of flexible material; extruding a continuous flexible
base tube,          a plastic filament helix (15) coaxial with cooling the
extruded tube,                    the tube and disposed between inner and
outer coiling a continuous rigid plastic filament   peripheries of the tube
and extending along the helix (15) about the cooled continuous tube,
tube to a distal end (10) thereof; and extruding an outer layer of flexible
materi-  50    means comprising a plurality of coils (21) al onto the base
tube and filament helix so as to   of the filament helix (15) at the distal
end for pro- form a continuous flexible final tube comprising    viding
increased compressive strength of the dis- at least one filament helix
laminated between the   tal end (10), the distal end including a distal end
base tube and the outer layer,                     face (20), the filament
helix (15) being separated cutting the final tube such that the fila-  55
from the distal end face by a thin layer of flexible ment helix (15) is
severed and at least one cut fi-  material (18) such that a cut filament
end (19) of lament end is exposed on an end face (20) of a      the helix
is not exposed at the distal end face. distal end of the final tube, and 5 



7                   EP 0 451 996 B1                  8 are exposed at the
end face 20 after the cutting step       forming a thin layer of material
atthe distal (see Fig. 8). With the angle cut-end 17, the respective  end
(10) such that the cut filament end is not ex- discontinuous coils of the
filament become shorter in  posed at the distal end of the final tube (9).
circumferential length at positions located closer to the axial end face
20, at least some of the discontin-   5   2. The method of claim 1, wherein
said cutting step uous coils having free opposing ends 19 thereof con-  is
an angle cutting step such that the end face fronting the axial end face 20
but being spaced in-   (20) lies in a plane at an angle other than 900 to
wardly therefrom by a thin layer of flexible material  a central axis of
the final tube (9). formed by melting the end face 20, by melting the
plastic piece 18 onto the end face or by any othersuit-  10  3. The method
of claim 1, wherein said cutting step able method. The thin layer can have
a maximum        is a square-cutting step such that the end face thickness
between the end face 20 and a portion of    (20) lies in a plane at an
angle of [err] to a central the filament located closesttheretoofabouttwice
the    axis of the final tube (9). distance between adjacent coils of the
filament helix 15. For example, the thin layer can have a maximum   15  4.
The method of any preceding claim, wherein the thickness of aboutfourtimes
thewall thickness ofthe    outer layer and the base tube are extruded from
tube. In addition, an opening oreye 22 can extend be-  the same type of
material. tween the Inner and outer peripheries of the tube at the distal
end 10 thereof.                         5. The method of any preceding
claim, wherein the In accordance with the present invention itis pos-  20
thin layer Is formed by positioning the distal end sible to produce
reinforced medico-surgical tubes at  (10) in a mold and melting the end
face of the dis- much less cost and with greater uniformity than has   tal
end of the tube (9). been possible heretofore so that they may be treated
as one-use, disposable items. The resulting products  6. The method of any
of claims 1-4, wherein the thin can be individually packaged and then
sterilized, e.g.,  25  layer of material at the distal end (10) is formed
by exposure to ethylene oxide gas or to cobalt 60 ra-  by melting a
washer-shaped piece of material diation, so that the physician or other
user can use   (18) onto the distal end. the product immediately upon
removal from the ster- ile package.
7. The method of any preceding claim, wherein the The invention is proposed
for use in manufacture  30  cutting step is performed by providing a single
of all types of reinforced medico-surgical tubes now   cut through the
final tube (9) such that the fila- used or later developed for use by the
medical profes-  ment helix (15) is separated in only one location. sion.
While the invention has been described with ref-  8. The method of anyof
claims 1-6, wherein the cut- erence to the foregoing embodiments, changes
and   35  ting step is performed by providing a single cut variations may
be made thereto which fall within the   through the final tube (9) such
that the filament scope of the appended claims.
helix (15) is separated at a plurality of locations. 9. The method of any
preceding claim, wherein the Claims
40      forming step includes shaping the end face (20) so as to form a
radiused edge at the distal end 1. A method of producing reinforced
medico-surgi-     (10) of the final tube (9). cal tubes (9) each having a
distal end (10) and a proximal end joined by a central body portion (11)
10. A reinforced medico-surgical tube (9) comprising: which comprises:
45            a tube of flexible material; extruding a continuous flexible
base tube,         a plastic filament helix (15) coaxial with cooling the
extruded tube,                    the tube and disposed between inner and
outer coiling a continuous rigid plastic filament   peripheries of the tube
and extending along the helix (15) about the cooled continuous tube,
tube to a distal end (10) thereof; and extruding an outer layer of flexible
materi-  50   means comprising a plurality of coils (21) al onto the base
tube and filament helix so as to  of the filament helix (15) at the distal
end for pro- form a continuous flexible final tube comprising   viding
Increased compressive strength of the dis- at least one filament helix
laminated between the  tal end (10), the distal end including a distal end
base tube and the outer layer,                     face (20), the filament
helix (15) being separated cutting the final tube such that the fila-  55
from the distal end face by a thin layer of flexible ment helix (15) is
severed and at least one cut fi-  material (18) such that a cut filament
end (19) of lament end is exposed on an end face (20) of a     the helix is
not exposed at the distal end face. distal end of the final tube, and 5 



9                   EP 0 451 996 B1                 10 11. The tube (9) of
claim 10, wherein the end face lies  21. The tube (9) of any of claims
16-20, wherein the in a plane at an angle of other than [err] to a can-
numberof winds pertube diameteris in the range tral axis of thetube, the
filamenthelix (15) includ-  of 5 to 10. ing a plurality of cut filament
ends (19) confront- ing said plane, at least some of the coils of the fi-
5 lament helix being discontinuous with each other  Patentansprriche and
the circumferential length of the coils being shorter at positions located
closer to the distal  1. En Verfahren zum Herstellen verstarkter medizi-
end face (20), at least some of the coils having   nischchirurgischer
Schlauche, jeweils mit elnem opposite ends thereof confronting the distal
end   io  distalen Ende und einem proximalen Ende, die face and separated
therefrom by said thin layer    durch einen mittleren K8rper verbunden
sind, of material (18).                                  gekennzelchnet
durch Extrudieren aines kontinuierlichen, flexib- 12. The tube (9) of claim
10 or claim 11, further com-  len Basisschlauches; prising at least one eye
(22) extending between   15     Abkihlen des Schlauches; the inner and
outer peripheries of the tube at the       Aufwlckeln elner
kontinuierlichen, stelfen distal end (10) thereof.
Plastikfilament-Schraubenwicidung um den ge- kWhiten, kontinuierlichen
Schlauch; 13. Thetube(9)of claim 11 or claim 12,whereinsaid
Extrudieren elner Aulleren Schicht aus thin layer of material (18)
separating the opposite  20  flexiblem Material auf den Basischlauch und
die ends of the coils (21) from the distal end face (20)
Filament-Schraubenwicklung, so dal sich ain comprises a melted
washer-shaped piece of ma-      endgflltiger, kontinulerlicher flexibler
Schlauch terial.                                            bildet, der
wenigetens aine zwischen dem Basis- schlauch und die aullere Schicht
eingelegte Fila- 14. The tube (9) of any of claims 10-13, further com-  25
ment-Schraubenwicklung umfa~t; prising at least one secondary lumen (12)
dis-           Schneiden des endgOltigen Schlauches posed between the inner
and outer peripheries of   derart, daB die Fllament-Schraubenwiddung the
tube.                                          durchtrenntwird, und
wenigstens emn abgeschnit- tenes Fllamentende an einer Stirnflfache aines
15. The tube (9) of claim 14, wherein the at least one   30  distalen Endes
des endgflltigen Schlauches frei- secondary lumen (12) is disposed between
the       gelegt bst; und filament helix (15) and the outer periphery of
the       Ausbilden einer dinnen Materialschicht tube.
am distalen Ende derart, daB das abgeschnittene Filamentbnde am distalen
Ende des endgfiltigen 16. The tube (9) of any of claims 10-15, wherein the
3S  Schlauches nichtfrelliegt. coils (21) of the filament helix (15) are
separated from each other in a direction parallel to a central  2. Das
Verfahren nach Anspruch 1, be! dem der axis of the tube such that the
number of the       Schritt des Schneldens ein Winkeischneide- winds of the
helix per tube diameter is over 1.    schritt derart Ist, daB die
Stirnflache in einer Ebe- 40      ne liegt, die mit elner Mittelachse des
endgfiltlgen 17. The tube (9) of any of claims 10-16, wherein the
Schlauches alnen von 90% verachiedenen Win- f ilament has a diameter of
about 0.1 to 0.5 mm.   kel einschlielft. 18. The tube (9) of any of claims
10-17, wherein the  3. Das Verfahren nach Anspruch 1, bei dem der distal
end face (20) comprises a smooth radiused   4s  Schritt des Schneidens ain
Querschneideschritt edge extending between the inner and outer per-
derart Ist, dal die Stirnflache in einer Ebene ipheries of the tube.
liegt, die mit einer Mittelachse des endgflltigen Schlauches alnen Winkel
von 900 elnschlieft. 19. The tube (9) of any of claims 10-18, wherein the
thin layer has a maximum thickness between the   so  4. Das Verfahren nach
einem voranstehenden An- distal end face (20) and a portion of the filament
spruch, be! dem die au~ere Schicht und der Ba- located closest thereto of
about four times the    ssschlauch aus der gleichen Materialart extru-
thickness of the wall of the tube.                 diert warden. 20. The
tube (9) of claim 10, wherein the distal end  5s   5. Das Verfahren nach
einem voranstehenden An- face (20) lies In a plane atan angle of [err] to a
cen-  spruch, bel dem die dOnne Schicht dadurch ge- tral axis of the tube.
bildet wird, daB man das distale Ende in einer Form positioniert und die
StirnflAche des dista- 6  
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11111 lili11 len Endes des Schlauches anschmilzt.              der distalen
Stirnflache liegen, kiirzer sind und wenigetens einige der Windungen
gegenfiberlie- 6. Das Verfahren nach einem der Ansprfiche I bis     gende
Enden aufweisen, die mit der distalen 4, bel dem die dflnne Materlalschicht
am distalen  Stirnflache konfrontiert und von Ihr durch die Ends dadurch
gebildet wird, dal man ein unter-   5  dunne Materialschicht getrennt sind.
lagscheiben- formiges Materialstfick auf das di- stale Ende aufachmilzt.
12. Der Schlauch nach Anspruch 10 odor 11, welter- hin umfassend wenigstens
sin Auge, das zwl- 7. Das Verfahren nach einem voranstahenden An-
schen den inneren und AuBeren Umfingen des spruch, bei dem der
Schneldschritt dadurch aus-  10  Schlauches an desson distalem Ends
hindurch- geffihrt wird, dall man einen einzigen Schnitt    verlauft. durch
den endgiiltigen Schlauch derart vor- nimmt, daB die
Filament-Schraubenwicklung le-  13. DerSchlauch nach Anspruch 11 oder 12,
be! dem diglich an elner Stelle durchtrennt wird.         die dflnne
MaterialschIcht, welche die gegen- 15     Oberliegenden Enden der Windungen
von der di- 8. Das Verfahren nach elnem der Ansprfiche I bis     stalen
Stirnflache trennt, ein geschmolzenes, 6, bei demderSchneidschrittdadurch
ausgefl'hrt    unterlagenscheibenfBrmiges Materialstuck um- wird, daB man
olnen einzigen Schnitt durch den    falt. endgOltigen Schlauch derart
vornimmt, daB die K       Filament-Schraubenwicklung an einer Mehrzahl  20
14. Der Schlauch nach elnem der Ansprfiche 10 bis von Stellen durchtrennt
wird.                     13, weiterhin umfassend eln sekundires Lumen, das
zwlschen den inneren und AuBeren Umfan- 9. Das Verfahren nach sinem
voransethenden An-       gen des Schlauches angeordnet ist. spruch, be! dem
der Ausbildeschritt das Formen der Stirnflache derart elnschilelt, daB sich
sine   25  15. Der Schlauch nach Anspruch 14, be! dem wenig- in einem
Radius gekrfimmte Kante an dem dista-    stens sin sekundares Lumen
zwischen der Fila- len Ends des endgiltigen Schlauches ausbildet.
ment-Schraubenwicklung und dem Auleren Um- fang des Schlauches angeordnet
ist. 10. Ein verstarktermedizinisch-chirurgischerSchlauch, gekennzeichnet
durch                      30  16. Der Schlauch nach elnem der Ansprfiche
10 bie einen Schlauch aus flexiblem Material;       15, bel dem
dieWindungen der Filament-Schrau- eine zum Schlauch koaxiale Filament-
benwicklung voneinander in einer Richtung ge- Schraubenwicklung aus
Kunstatoff, die zwischen    trennt sind, die parallel zu einer Mlttelachse
des inneren und auSeren Umfingen des Schlauches       Schlauches verlauft,
so daB die Anzahl der Win- angeordnet let und sich dem Schlauch entlang
36  dungen der Schraubenwilcdung pro Schlauch- bis zu elnem distalen Ende
desselben erstreckt;   durchmesser Ober I liegt. und Mittel, die sine
Mehrzahl von Windungen  17. Der Schlauch nach einem der Ansprfiche 10 bNs
der Fllament-Schraubenwicklung am distalen        16, bel dem das Filament
oinen Durchmesser Ende umfassen, um sine erhohtb Druckfestlgkelt  40  von
etwa 0,1 bis 0,5 mm hat. des distalen Endes zu vermittein, wobei das di-
stale Ende sine distale Stirnflache einschilelt,  18. Der Schlauch nach
einem der Ansprriche 10 bis und die Filament-Schraubenwicklung derart von
17, bel dem die distale Stirnflache sine glatte, mit derdistalen
Stirnflache durch sine dfnne Schicht  elnem Radius versehene Kante umfapt,
die zwi- aus flexiblem Material getrennt Ist, daB ein abge-  46  schen den
inneren und Auaeren Umfangen des schnittenes Filamentende der
Schraubenwick-       Schlauches verliuft. lung an der distalen Stirnflache
nicht frel legt. 19. Schlauch nach elnem der Ansprflche 10 bis 18, 11. Der
Schlauch nach Anspruch 10, bel dem die       bel dem die dunne Schicht eine
maxImale Dicke Stirnflache in einer Ebene liegt, die mit einer Mit-  6o
zwischen der distalen Stirnflache und einem Tell telachse des Schlauches
sinen von 900 verachie-   des lhrzunachstgelegenen Filaments hat, die et-
denen Winkel einschllelt, wobei die Filament-     wa viermal so grol wie
die Dicke der Schlauch- Schraubenwickiung sine Mehrzahl von abge-
wand ist. schnittenen Filamentenden slnschlielt, die mit der Ebene
konfrontlert sind, wobeil wenigatons  55  20. Der Schlauch nach Anspruch
10, bei dem die di- einige der Windungen der Filamentwicklung mit-    stale
Stirnfliche in einer Ebene liegt, die miteiner elnanderdiskontinuierlich
sind und die Umfangs-   Mitteiachee des Schlauches einen Winkel von lAnge
der Windfingen an Stollen, die naher bel    900 einschlieIt. 7 
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III   ! hI J~-~  21. Der Schlauch nach einem der AnsprOche 16 bis
parfusion d'un morceau de matibre (18) enforme 20, bel dem die Anzahl der
Windungen pro          de rondelle sur 1extrmiti distale.
Schlauchdurchmesser im Bereich von 5 bie 10 liegt.
7. Procede solon l'une quelconque des revendica- 5      tions prec6dentes,
suivant lequel 3 I'6tape de sectionnementestexecutee parrealisation d'une
Revendlcations                                       coupe unique A travers
le tube final (9) de facon quo lhelice de filament (15) solt separee en un
1. Procodo de production de tubes medicochirurgi-   unique emplacement caux
armes (9) dont chacun comprend une extr6-  10 mite distale (10) et une
extremite proximale qul  8. Procede solon lPune quelconque des revendica-
sont r6unies par une partie de corps central (11),  tions 1 A 6, sulvant
loquel I'etape de sectionne- comprenant l[extrusion d'un tube souple
continu   ment est ex6cut6e par r6allsation d'une coupe de base, le
refroldissement du tube extrudo Is    unique A travers le tube final (9) de
facon tells bobinage d'une hice continue defilamentrigide   15  quo lhlico
de filament (15) solt separ6e on plu- de matbre plastique (15) autour du
tube continu   sleurs emplacements. refroldi, Iextruslon d'une couche
exterieure de matibre souple sur le tube de base et lh6llce de  9. Proc6de
solon l'une quelconque des revendica- filament de fagon a former un tube
final continu  tions precedentes, sulvant lequel 16tape de for- K>
souple so composant d'au moins une helice defl-  20  mage comprend la mise
en forme de la surface lament enserree entre le tube de bass et la cou-
d'extremite (20) de facon a formerun bord courb6 che ext6rieure, le
sectionnement du tube final de  A l'extremlt4 distale (20) du tube final
(9). fagon quo l'helice de filament (15) soit coupee et qu'au moins une
extr6mit6 coupee de filament   10. Tube m6dloo-chirurgical arm6 (9)
comprenant: soit miss A nu sur une surface d'extr6miti (20)  25  un tube de
matlbre souple; une hMlice de fila- d'uno extr6mit6 distale du tube final
et la forma-  ment de matibre plastique (15), coaxiale au tube tion d'une
couche mince de matibre A l'extr6mit   at dispos6e entre les p6riph6rles
interieure et ex- distale (10) de fagon quo l'extr6mltd coupee du fi-
terleure du tube et so prolongeant le long du tube lament no soit pas A
decouvert A l'extremite dis-  jusqu a une extremit6 dIstal. (10) do ce
dernier; tale du tube final (9).                   so      et un moyen
consistant en plusleurs bobinages (21) de lh6lbce de filament (15) A
l'extremit6 dis- 2. Procede solon la revendication 1, sulvant lequel  tale
pour produire un accroissement de la resis- ladite etape de sectionnement
ost une Mtaps de   tance Ala compression deo 'extr6mit6 distale (10),
sectionnement oblique de fagon quo la surface    l'extremit6 distale
comprenant une face d'extr6- d'extr6mlte (20) soit dans un plan qui inscrit
un   S5  mite distale (20), rhhlice de filament (15) etant angle different
de 900 avec un axe central du    saparee do la face d'extrnmitm distale par
une tube final (9).                                   couche mince de
matlere souple (18) de fagon qu'une extremite sectionn6e du filament (19)
de k   3. Procede solon la revendication 1, suivant lequel   lhbilce no
soit pas A decouvert sur la face d'ex- ladite etape de sectionnement est
une Mtape de   40  tremite distale. section noment au carre de fagon quo la
surface d'extrdmite (20) soit dans un plan qul Inscrit un  11. Tube (9)
solon la revendication 10, dana lequel la angle de 90 avec un axe central
du tube final (9).  face d'extr6mit6 eat situ6e dans un plan qui ins- crit
un angle different de 90 avec un axe central 4. Procede solon l'une
quelconque des rovendica-  45  du tube, Ihlbce de filament (15) comprenant
plu- tions precedentes, sulvant loquel la couche exti-  sbours extremitas
sectionn6es de filament (19) rieure et le tube de base sont extrudes en le
qul sont en face dudit plan, au moins certains des meme type de matibre.
bobinages de l'hIice de filament etant disconti- nus lea uns par rapport
aux autres et la longuour 5. Procede solon l'une quelconque des revendlca-
5o  circonffrentielle dos bobinages otant plus courts tions precedentbs,
suivant lequel la couche min-  on des emplacements qui sont proches de Ia
face ce eat formee par mise en place de l'extremite    d'extr6mit6 distale
(20), au molns certains des distale (10) dens un moule et fusion de la
surface  bobinages comprenant des extremites opposees d'extr6mite de
l'extrdmltb distale du tube (9).   qui sont en face de la face d'extremite
distale et 55      qul en sont soparees par ladite couche mince de 6.
Procede solon l'une quelconque dos revendica-     matiere (18). tions I A
4, sulvantlequel lacouche mince de ma- tiere placee A l'extr6mit6 distale
(10) est formee  12. Tube solon la revendication 10 ou la revendica- 
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liil N Ia tion 11, comprenant par ailleurs au molns un trou (22) se
prolongoant entre les peiipheries interieu- re et extdrieure du tube A
l'extremite distale (10) de ce dernier. 5 13. Tube (9) salon la
revendication 11 ou la revendi- cation 12, dans lequel ladite couche mince
de matiere (18) separant lea extremites opposees des bobinages (21) de la
face d'extremite distale (20) consiste en un morceau de matiere fondue   10
en forme de rondelle. 14. Tube (9) salon l'une quelconque des revendica-
tions 10 A 13, comprenant par ailleurs au moins un second passage (12)
dispose entre les perl-  t5 pheries interieure et exterieure du tube. 15.
Tube (9) solon la revendication 14, dans lequel ledit au molns un socond
passage (12) est dispo- as entre l'helice do filament (15) et la periphdrie
20 exterieure du tube. 16. Tube (9) solon l'une quelconque des revendica-
tions 10 A 15, dans lequel les bobinages (21) de l'heiice de filament (15)
sont separes les uns des  25 autres dans une direction parallele a un axe
contral du tube de fagon quo Is nombre des spi- res de l'helice par diamtre
de tube soft superieur a 1. 30 17. Tube (9) salon lune quelconque des
revendica- tions 10 a 18, dans lequel le filament a un diame- tre d'environ
0,1 A 0,5 mm. 18. Tube (9) solon l'une quelconque des revendica-  s5 tbns
10 a 17, dans loquel la face d'extremite dis- tale (20) comporte un bord
courbb lisse situb en- tre les pbriphbries Intbrieure et extbrieure du
tube. 40 19. Tube (9) solon lune quelconque des revendica- tions 10-18,
dans lequel la couche mince A une epalsseur maximale qui est d'environ
quatre fols l'bpaissaur de Ia parol du tube entre la face d'ex- trdmitb
distala (20) et une partie du filament qul  45 est la plus proche de cette
derniere. 20. Tube (9) selon la revendicatlon 10, dans lequel la face
d'extrbmitb distale (20) est situde dans un plan qui inserit un angle de
900 avec un axe cen-  50 tral du tube. 21. Tube (9) solon l'une quelconque
des revendica- tbons 16-20, dans lequel le nombre de spires par dlametre de
tube est de l'ordre de 5 A 10.  55 9    


