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made of flexible synthetic resin like the above- mentioned Gruentich type
catheter. This invention relates to a catheter equipped      As described
above, a catheter to be inserted with an expansible member for use in
curing a      into a blood vessel is generally made of flexible stricture
portion inside a blood vessel by expanding   5   synthetic resin for
facilitating the insertion and the stricture portion to improve the blood
flow on  avoiding an injury to the wall of the blood vessel. the peripheral
side of the stricture portion, and to a  However, such a catheter has a
possibility of being method of manufacturing the same.
flexed in a blood vessel upon insertion because of Heretofore, as a
catheter equipped with an     its flexibility. Further, there is a case
that a delicate expansible member for expanding a stricture por-  io
movement of the tip of the catheter is required for tion inside a blood
vessel, so-called Gruentich type  making it reach the aimed portion in the
blood disclosed, for example, in U.S. Patent Specification  vessel. For
this purpose, the catheter must be No.4,195,637 or so-called Simpson-Robert
type      moved or rotated at its base end portion in a disclosed, for
example, in U.S. Patent Specification  delicate manner and the force or
torque for the No.4,323,071 has been used. However, adaptible  15
movement or rotation must be transmitted from the cases of vasodilatation
using such a catheter were  base end portion to the tip portion of the
catheter. hitherto limited to those of localized stricture near  In a
conventional catheter, however, the transmis- J   coronary artery from  an
anatomical viewpoint,      sion of the force or torque is bad because the
force which were lesions of about 15 to 20 mm length,    or torque is apt
to be absorbed owing to the monobranched lesions, non-calcified lesions,
etc.  20  flexibility of the catheter. Therefore, the conven- Catheters of
the above-mentioned types have been   tional catheter is disadvantageous in
its delicate improved in order to extend the range of the adap-
operability. tible cases. For this purpose, a catheter so-called    The
catheter disclosed in the above-mentioned low-profile shape which has the
same structure as  International Publication No.WO 88/06465 solves those of
standard structures of the above-men-  25  those problems of the
conventional Gruentich or tioned types but only the tip portion of which is
Simpson-Robert type catheter by a specific dis- narrowed, was developed.
The catheter of this low-  position of the rigidity imparting member. In
this profile shape is adaptible to strictures in more   catheter, the
flexion or collapse of the catheter is peripheral blood vessel or more
severe strictures  suppressed and the transmission of the force or ,.j
(sub-complete clogging).                     3o  torque is improved.
However, the flexibility of this In addition, the applicant of this
application has  catheter is decreased by the rigidity imparting proposed a
catheter comprising an inner tube, an   member. The decrease of the
flexibility lowers the outer tube disposed coaxially with the inner tube,
followability of the catheter to curved portion of an expansible member
attached to the inner and     blood vessel and the operability of the
insertion. outer tubes, and a rigidity imparting member con-  35  Further,
even this catheter including the rigidity sisting of braided metal hire and
disposed in the  imparting member of braided metal wire has a K>    inner
or outer tube as disclosed in the International  possibility of meandering
in a blood vessel. In that Publication No.WO 88106465 (EP-A-0 349 640).
case, the force applied to the base end portion of In a catheter called
Gruentich type as de-      the catheter for pushing the catheter into the
blood scribed above, an expansible member is attached   40  vessel is
absorbed at the meandering portion. As to the tip portion of a catheter
tube having two   the result, the operation of the catheter, particularly
lumens. One of the lumens is open at the tip      for advancing the tip
portion of the catheter to a thereof to form a passage for a guide wire and
for  stricture portion inside a blood vessel becomes tip pressure
measurement. The other of the lumens  difficult. is in communication with
the expansible member at  45  Further, the above-mentioned catheter has a
the base end portion of the expansible member to   substantially equal
outer diameter from the base form a passage for fluid such as vasographic
con-  end portion to the tip portion. In general, the phys- trast liquid
injected under pressure for expanding  ical properties of the catheter of
this type are the expansible member. The catheter of this type   selected
in order to meet the requirements for is made of flexible synthetic resin.
5o  operating the catheter at its base end or intermedi- A catheter called
Simpson-Robert type has a     ate portion. For this reason, in the
above-men- coaxial double-wall structure comprising an inner  tioned
catheter, the outer diameter at the tip portion tube having a first lumen
whose tip is open, and an  is as large as that at the base end portion. As
a outer tube which forms a second lumen between it   result, there was a
case that the tip portion of the and the inner tube and to the tip of which
an   55  catheter could not be inserted into a severer stric- expansible
member is attached. An ultrafine metal  ture portion of a blood vessel.
pipe is disposed in the second lumen for removing     The tip portion of
the catheter disclosed in the bubbles therefrom. The catheter of this type
is also  above-mentioned International Publication No.WO 2    



3                 EP 0 365 993 B1                    4 88/06465 is beveled
by grinding or with a solvent  tube. According to the present invention,
said tip in order to avoid an injury to the inner surface of a  end portion
of said expansible member attached to blood vessel upon insertion into a
curved portion of  said inner tube protrudes beyond said inner tube the
blood vessel. In general, it is preferable that the  toward the tip of said
catheter and covers the tip expansible member of the catheter is disposed
as   6   end surface of said inner tube to form a Up end near to the tip of
the catheter as possible. For this  portion of said catheter. purpose, it
is preferable that the mounting portion   As claimed, a method of
manufacturing a cath- between the expansible member and the inner tube
eter equipped with an expansible member com- is as short as possible.
Contrarily, a length to some  prises the steps of forming an inner tube
having a extent of the mounting portion is required for reli-  0o  Up end
portion and a first lumen extending from the able adhesion between the
expansible member and    tip end to the base end of said inner tube;
forming the inner tube. However, beveling the tip portion of  an outer tube
having a tip end portion, a second the catheter as described above
decreases the      lumen extending from the tip end to the base end length
for the mounting portion and results in dete-  of said outer tube, an inner
diameter larger than the riorating the adhesion between the expansible  15
outer diameter of said inner tube, and a length member and the inner tube.
As a result, there is a  smaller than that of said inner tube by a
predeter- possibility that the necessary expansion of a blood  mined
length; forming a contractible or foldable i    vessel is not attained
because of leak of fluid for  expansible member having a tip end portion
and a expansion such as vasographic contrast liquid out  base end portion;
inserting said inner tube in said of the expansible member at a peeling
portion of  20  outer tube; attaching said base end portion of said the
expansible member off the inner tube upon      expansible member to said Up
end portion of said operating the catheter. Further, in the above-men-
outer tube; and attaching said tip end portion of tioned catheter, the tip
portion of the expansible  said expansible member to said tip end portion
of member at which the expansible member is at-       said inner tube,
tached to the inner tube is exposed outside of the   25  According to the
present invention said step of catheter. Therefore, There is a possibility
that the  attaching said tip end portion of said expansible tip portion of
the expansible member partially peels  member to said tip end portion of
said inner tube off the inner tube upon insertion into a blood vessel
comprises the steps of cutting one end of said and leads to an injury to
the inner surface of the  expansible member so that said end of said expan-
blood vessel.                                 30  sible member protrudes
beyond said inner tube by It is an object of the present invention to pro-
a predetermined length, and forming a tip end vide a catheter equipped with
an expansible mem-   portion of said catheter by using said tip end ber and
a method of manufacturing the same in      portion of said expansible
member with heat treat- which the expansible member is disposed suffi-
ment of the protruding portion of said expansible ciently near to the Up of
the catheter, a length  35   member beyond said inner tube by said
predeter- enough for the mounting portion between the ex-    mined length
and covering the outer surface of said pansible member and the inner tube
is insured,     tip end portion of said inner tube and the tip end and
there is no possibility of causing an injury to  surface thereof. the inner
wall of a blood vessel upon insertion of     The above and other objects,
features, and the catheter.                                 40  advantages
of the present invention ill be better As claimed, a catheter equipped with
an ex-     understood from the following description taken in pansible
member comprises an inner tube having a   conjunction with the accompanying
drawings, in tip end portion and a first lumen whose tip is open;  which:
an outer tube capable of receiving said inner tube    Fig.1 is an enlarged
cross sectional view of the therein, having the tip thereof at a position
re-  45    tip end portion of an embodiment of a catheter cessed by a
predetermined distance from the tip of    equipped with an expansible
member according said inner tube, and forming a second lumen be-      to
the present invention; tween it and the outer surface of said inner tube; a
Fig.2 is a view of the base end portion of the foldable expansible member
having a tip end por-      catheter of Fig.1; tion and a base end portion,
said tip end portion of  50  Fig.3 is a cross sectional view of the
intermedi- said expansible member being attached to said         ate
portion of the catheter of Fig.1; inner tube, said base end portion of said
expan-      Fig.4 is a cross sectional view taken along line I- sible
member being attached to said outer tube,       I of Fig.1; said expansible
member communicating with said        Fig.5 is a cross sectional view taken
along line second lumen at a portion near said base end   55    lI-Il of
Fig.1; portion of said expansible member; the tip end        Fig.6 is a
cross sectional view of one example of portion of said expansible member
covering the        the base end portion of the catheter of the outer
surface of the Up end portion of said inner     present invention; 3    



5                 EP 0 365 993 B1                   6 Fig.7 is a side
elevational view of one example  3, a first opening 9 formed in the base
end portion of a rigidity imparting member used in the cath-  of the inner
tube 1 to communicate with the first eter of the present invention;
lumen 4, a second opening 11 formed in the base Fig.8 is an enlarged cross
sectional view taken  end portion of the outer tube 2 to communicate along
line X-X of Fig.7;                   5   with the second lumen 6, a
rigidity imparting mem- Fig.9 is an enlarged cross sectional view taken
ber 13 consisting of a linear member extending in along line XI-XI of
Fig.7;                     the axial direction disposed in the second lumen
6, Figs.1 0, 11 and 12 are side elevational views of  and a branched hub
20. other examples of rigidity imparting members       The outer diameter
of the tip end portion of the used in catheters of the present invention;
io  catheter including a portion to which the expansible Fig.13 is a cross
sectional view of another em-  member 3 is attached is smaller than that of
the bodiment of a catheter equipped with an expan-  base end portion of the
catheter. sible member according to the present inven-       The inner tube
1 has a first lumen 4 whose tip tion;
is open. The first lumen 4 is a lumen for inserting a Figs.14 through 17
are views for illustrating a   i5  guide wire therein and in communication
with a first step of forming the rear outer tube of the cath-  opening 9
which forms a guide wire port disposed eter of Fig.3;
in the branched hub 20. It is preferable that the K.-'    Figs.18 through
21 are views for illustrating a  outer diameter of the tip end portion of
the inner step of forming the front outer tube of the cath-  tube 1 is
smaller than that of the base end portion eter of Fig.3;
20  thereof. In this embodiment, as shown in Fig.3, the Figs 22 through 26
are views for illustrating a  inner tube 1 consists of a front inner tube
1a and a step of connecting the rear outer tube to the  rear inner tube lb.
The outer tube 2 described later front outer tube of the catheter of Fig.3;
also consists of a front outer tube 2a and a rear Figs.27 through 30 are
views for illustrating a  outer tube 2b. The outer diameters of the front
step of forming the expansible member of the   25  inner and outer tubes 1a
and 2a are smaller than catheter of Fig.1;
those of the rear inner and outer tubes lb and 2b, Fig.31 is a view for
illustrating a step of attach-  respectively. Therefore, the catheter of
this em- ing the expansible member to the outer tube of  bodiment can be
inserted into more peripheral the catheter of Fig.1;
blood vessel than conventional one. It is preferable Fig.32 is a view for
illustrating a step of attach-  30  that the tip end portion of the
catheter having the ing the expansible member to the inner tube of  small
outer diameter is as long as the distance the catheter of Fig.1;
from the inlet of a coronary artery to an aimed Figs.33 through 39 are
views for illustrating an-  lesion part, particularly, a little longer than
the other process for manufacturing a catheter     distance from the inlet
of the coronary artery to the equipped with an expansible member according
35  aimed lesion part. Specifically, the length of the tip to the present
invention; and                  end portion is preferably about 50 to 700
mm, J)     Figs.40 through 44 are views for illustrating the  more
preferably 80 to 400 mm, more preferably operation of the catheter of
Fig.1.             100 to 300 mm. In addition, it is preferable that The
present invention will be described as to  each of the inner and outer
tubes is provided with a preferred embodiments shown in the attached   40
tapering portion at the connecting portion between drawings and
particularly figs 1 to 6             the tip end portion 1a or 2a and the
base end A catheter equipped with an expansible mem-    portion lb or 2b to
make the change of its inner ber according to the embodiments comprises an
and outer diameters smooth. inner tube 1 having a base end portion and a
first   The front inner tube la of the inner tube 1 has lumen 4 whose tip
is open, an outer tube 2 capable  45  preferably the outer diameter of 0.30
to 2.00 mm, of receiving the inner tube 1 therein, having a base  more
preferably 0.40 to 1.80 mm, and the inner end portion and the tip thereof
at a position re-  diameter of 0.20 to 1.80 mm, more preferably 0.25 cessed
by a predetermined distance from the tip of  to 1.60 mm. The rear inner
tube lb has preferably the inner tube 1, and forming a second lumen 6
the outer diameter of 0.40 to 2.50 mm, more pref- between it and the outer
surface of the inner tube   5o  erably 0.55 to 2.40 mm, and the inner
diameter of 1, a foldable expansible member 3 having a tip end  0.25 to
2.35 mm, more preferably 0.30 to 1.80 mm. portion 7 and a base end portion
8, the tip end      As the inner tube, a tube may be used which is portion
7 of the expansible member 3 being at-    made into one body by extrusion
molding such that tached to the inner tube 1, the base end portion 8  the
outer diameter of the tip end portion of the tube of the expansible member
3 being attached to the  s5  is smaller than that of the base end portion
thereof, outer tube 2, the expansible member 3 commu-      instead of the
tube 1 consisting of the front and nicating with the second lumen 6 at a
portion near  rear inner tubes 1a and lb. Also in that case, for the base
end portion 8 of the expansible member   making the change of the outer
diameter of the 4    



7                 EP0365993B1                       8 tube smooth, it is
preferable that a tapering portion  and polyurethane; or silicone rubber,
latex rubber, is formed by the extrusion molding at the portion at  etc.
The above-mentioned thermoplastic resin is which the outer diameter
changes.                 preferable and the above-mentioned polyolefin is
The material for forming the inner tube 1 pref-  more preferable. erably
has a certain extent of flexibility. Thermo-   s  As shown in Figs.1 and 3
through 6, a rigidity plastic resins can be used, for example, polyolefin
imparting member 13 is provided in the second such as polyethylene,
polypropylene, ethylene-pro-  lumen 6 formed by the inner surface of the
outer pylene  copolymer and  ethylene-vinyl acetete     tube 2 and the
outer surface of the inner tube 1. copolymer, polyvinyl chloride, polyamide
elastomer  The rigidity imparting member 13 extends from the and
polyurethane; or silicone rubber, latex rubber,  lo  base end portion to
the tip end portion of the etc. The above-mentioned thermoplastic resin is
catheter. The rigidity imparting member 13 is for preferable and the
above-mentioned polyolefin is  preventing an extreme flexion and meandering
of more preferable.                                 the catheter main body
in a blood vessel without The outer tube 2 into which the inner tube 1 is
considerable decrease of the flexibility of the cath- inserted has a tip
slightly recessed by a predeter-  15  eter and for facilitating insertion
of the tip end mined distance from the tip of the inner tube 1. As  portion
of the catheter into a stricture portion inside shown in Fig.4 which is a
cross section taken along  a blood vessel. vq,,,d   line l-l in Fig.1, a
second lumen 6 is formed by the  As shown in Figs.1 and 3, the rigidity
imparting inner surface of the outer tube 2 and the outer   member 13
consists of a linear member. The linear surface of the inner tube 1. Thus,
the second   20  member preferably consists of metal wire, for ex- lumen 6
has a sufficient volume. The Up portion of  ample, made of elastic metal
such as stainless the second lumen 6 is in communication with the   steel,
super elastic alloy, etc. desirably of the wire rear end portion of the
inside of the expansible  diameter of 0.05 to 1.50 mm, more desirably of
member 3 described later. The rear end portion of  0.10 to 1.00 mm.
Particulaly, it is preferably made the second lumen 6 is in communication
with a   25  of high tensile spring stainless steel, Cu or NI-Ti second
opening 11 provided to the branched hub    alloy. The tip and base end
portions of the rigidity 20 to form an injection port for injecting fluid
for  imparting member 13 may not be fixed. However, it expanding the
expansible member (for example,     is preferable that the Up end portion
of the rigidity vasographic contrast liquid). As shown in Fig.3, the
member 13 is fixed because the tip end portion of outer tube 2 consists of
a front outer tube 2a and a   30  the rigidity imparting member 13 is
prevented from rear outer tube 2b. The outer diameter of the front
damaging the expansible member 3 and the force outer tube 2a is smaller
than that of the rear outer  applied to the base end portion of the
catheter for tube 2b so as to facilitate insertion of the tip end
advancing the tip end portion of the catheter is portion of the catheter
into more peripheral blood  surely transmitted to the tip end portion of
the vessel. The front outer tube 2a of the outer tube 2   35  catheter. In
the embodiment shown in Fig.1, the tip has preferably the outer diameter of
0. 50 to 4.00  end portion of the rigidity imparting member 13 is K)    mm,
more preferably 0.60 to 3.70 mm, and the      slenderer than the other
portion thereof by, for inner diameter of 0.40 to 3. 50 mm, more prefer-
example, grinding. The slenderer portion of the ably 0.50 to 2.70 mm. The
rear outer tube 2b has  rigidity imparting member 13 is located between
preferably the outer diameter of 0.75 to 4.30 mm,  40  the Up end portion 7
of the expansible member 3 more preferably 1.00 to 4.00 mm, and the inner
and the inner tube 1, and fixed to the tip end diameter of 0.70 to 3.80 mm,
more preferably 0.80  portion of the inner tube 1 together with the expan-
to 3.00 mm. Also as the outer tube, a tube may be  sible member 3. The
slenderer portion of the rigid- used which is made into one body by
extrusion    ity imparting member 13 prevents a step-like molding such that
the outer diameter of the Up end   46  change of the outer surface of the
expansible portion of the tube is smaller than that of the base  member 3
in its mounting portion. The average end portion thereof, instead of the
tube 1 consisting  diameter of the slenderer portion is preferably of the
front and rear outer tubes 2a and 2b. In that  about 1/5 to 1/10 of the
diameter of its neighboring case, for making the change of the outer
diameter  portion. It is preferable that the rigidity of the major of the
tube smooth, it is preferable that a tapering   50  body portion of the
rigidity imparting member 13 is portion is formed by the extrusion molding
at the  higher than that of the tip end portion thereof. This portion at
which the outer diameter changes.      purpose can be attained by, for
example, using a The material for forming the outer tube 2 pref-  rigidity
imparting member in which the cross sec- erably has a certain extent of
flexibility. Thermo-  tion of its major body portion is larger than that of
plastic resins may be used, for example, polyolefin  55  its tip end
portion. Otherwise, to obtain a rigidity such as polyethylene,
polypropylene, ethylene-pro-  imparting member in which its Up end portion
is pylene  copolymer and  ethylene-vinyl acetete     relatively flexible
and its major body portion has a copolymer, polyvinyl chloride, polyamide
elastomer  high rigidity, a rigidity imparting member may be 5    
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metal wire for the rigidity imparting  circular cross section as shown in
Fig.9 which is a member has been annealed with a temperature       cross
sectional view taken along line XI-XI of Fig.7. gradient that the
temperature for the tip end portion  Further, the rigidity imparting member
13 may be a is high and the temperature for the major body    coil spring
type the whole of which consists of a portion is low after cold working.
5   fine metal wire as shown in Fig.10. In addition, as As the rigidity
imparting member 13, a strand  shown in Fig.11, a rigidity imparting member
13 wire consisting of several fine metal wires braided  may be used only
the tip end portion of which may be used as shown in Fig.12. In that case,
for  consists of a fine metal wire into a coil spring and making the tip
end portion 13a of the rigidity im-  the major body portion of which
consists of a linear parting member 13 flexible and the major body   io
metal wire. portion 13b have a high rigidity, it is preferable that  The
tip end portion of the rigidity imparting the diameter of the tip end
portion 13a is smaller  member 13 may not be fixed between the inner than
that of the major body portion 13b. For this  tube 1 and the tip end
portion of the expansible purpose, metal wires to be braided the diameter
of  member 3 as described above. For example, as the tip end portion of
each of which is smaller than   is  shown in Fig.13, the tip end portion
13a of the that of the major body portion may be used, or the  rigidity
imparting member 13 may be fixed by number of metal wires braided may be
decreased    winding it around the outer surface of the inner K   toward
the tip end portion.                       tube 1. In that case, it is
preferable that the tip end It is preferable that the portion except the
tip  portion 13a of the rigidity imparting member 13 is and base end
portions of the rigidity imparting   20  fixed by winding it around a
portion near the por- member 13 is not fixed. By not fixing the inter-
tion of the inner tube 1 corresponding to the por- mediate -portion of the
rigidity imparting member  tion of the outer tube 2 the diameter of which
is 13, when the tip end portion of the catheter is bent,  decreased, and
the tip end portion 13a of the the rigidity imparting member 13 does not
hamper  rigidity imparting member 13 is wound to the por- the flexibility
of the tip end portion of the catheter  25  tion of the inner tube 1
corresponding to the base because the rigidity imparting member 13 can slip
end portion of the expansible member 3. By wind- within the second lumen.
ing the tip end portion 13a of the rigidity imparting Such a rigidity
imparting member 13 prevents   member 13 around the outer surface of the
portion the catheter main body from meandering in a blood  of the inner
tube 1 the outer diameter of which is vessel. Therefore, because the force
applied to the   30  decreased, an flexion of the slenderer portion of base
end portion of the catheter main body is not  the inner tube 1 is prevented
so that an flexion of absorbed at the meandering portion, the force can
the slenderer portion of the outer tube 2 is pre- be surely transmitted to
the tip end portion of the  vented. In order to make the tip side portion
of the catheter. As a result, the operability of the catheter,  slenderer
portion of the inner tube 1 flexible, as particularly the operation of
advancing the tip end   35  shown in Fig.13, it is preferable to wind the
tip end portion of the catheter to which the expansible   portion 13a of
the rigidity imparting member 13 K   member is attached, to a stricture
portion inside a  around the outer surface of the inner tube 1 such blood
vessel becomes easy. In addition, insertion  that it becomes close
gradually from the tip end of the tip end portion of the catheter into a
severer  side to the base end side of the inner tube 1. stricture portion
(sub-complete clogging) becomes  40  The expansible member 3 is foldable
and it is possible.                                         folded on the
outer circumference of the inner tube The rigidity imparting member 13 is
not limited  1 in its non-expanded state. The expansible mem- to that of
the embodiment shown in Fig.1. For     ber 3 has a substantially
cylindrical portion 3a example, a rigidity imparting member 13 shown in
having an approximatelly uniform diameter at least Fig.7 is also usable
adequately. In the rigidity im-  45  a part of which is substantially
cylindrical for en- parting member 13 shown in Fig.7, the tip end
abling to expand a stricture portion in a blood portion is slenderer than
the other portion of the  vessel. The substantially cylindrical portion 3a
de- rigidity imparting member 13 like that shown in   scribed above may not
be completely cylindrical Fig.1. In this example, however, the slenderer
por-  but may be polygonal. The base end portion 8 of tion 13a is an oblate
slenderer portion 13a having   5o  the expansible member 3 is secured in a
liquid- an elliptic cross section as shown in Fig.8 which is  tight manner
to the tip end portion of the outer tube a cross sectional view taken along
line X-X of Fig.7.  2 by adhesion, fusion or the like. The tip end By
forming the tip end portion of the rigidity im-  portion 7 of the
expansible member 3 is also parting member 13 into the oblate slenderer
portion  secured in a liquid-tight manner to the tip end 13a, mounting it
between the inner tube 1 and the   55  portion of the inner tube 1. As
shown in Fig.1, the tip end portion of the expansible member 3 be-    tip
end portion 7 of the expansible member 3 comes easy. The major body portion
13b of the     protrudes beyond the tip of the inner tube 1 toward rigidity
imparting member 13 has a substantially  the tip end of the catheter. A
rounded portion 7a is    11                EP 0 365 993 B1
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formed on the protruding tip end of the tip end   acetate copolymer,
polyvinyl chloride, polyurethane portion 7. The rounded portion 7a forms a
tip end  and polyamide elastomer; or silicone rubber, latex portion of the
catheter. More specifically, the tip  rubber, etc. The above-mentioned
thermoplastic end of the tip end portion 7 of the expansible    resin is
preferable and the above-mentioned cross- member 3 covers the outer surface
of the tip end   6   linked ethylene-vinyl acetete copolymer is more
portion of the inner tube 1 and the tip end surface  preferable. It is
preferable that the forward and of the inner tube 1, and the portion of the
tip end  backward portions of the cylindrical portion 3a of portion 7 of
the expansible member 3 covering the  the expansible member 3 are tapered.
As the size tip end surface of the inner tube 1 is rounded. By  of the
expansible member 3, the cylindrical portion this design, it becomes
possible to prevent the  io  upon expanded has the outer diameter of 1.00
to expansible member 3 from coming off because the   35.00 mm, preferably
1.50 to 30.00 mm and the length for bonding the inner tube 1 to the tip end
length of 3.00 to 80.00 mm, preferably 10.00 to portion 7 of the expansible
member 3 can be small  75.00 mm. The entire length of the expansible while
the area for bonding them to each other is  member 3 is 5.00 to 120.00 mm,
preferably 15.00 large. Further, because the connecting end be-  is  to
100.00 mm. tween the tip end portion 7 of the expansible mom-   It is
preferable that a marker 14 is provided on ber 3 and the inner tube 1 is
not exposed in the  the outer surface of the inner tube 1. As shown in
outer surface of the catheter, it becomes possible  Fig.1, the marker 14 is
disposed from a portion to prevent the expansible member 3 from peeling
near the portion on the rear side of the mounting off from the connecting
end between them upon   20  portion between the expansible member 3 and the
insertion of the catheter. Therefore, this design of  inner tube 1 to a
portion near the portion on the tip the tip end portion of the catheter can
prevent the  end side of the mounting portion between the ex- tip end of
the catheter from being an injury to the  pansible member 3 and the outer
tube 2. That is, inner wall of a blood vessel when the catheter    the
marker 14 has a length as long as that of the advances in the blood vessel.
The rounded portion   25  cylindrical portion 3a of the expansible member
3. 7a can be easily formed by the manner that a mold  The marker 14 is made
of X-ray impermeable having a round inner surface is put on the tip end
material (for example, gold, platinum, tungsten or of the tip end portion 7
of the expansible member  alloy of them, or silver-palladium alloy). The
marker 3 secured in a liquid-tight manner to the inner tube  14 preferably
consists of a coil spring. In that case, 1 as described later. The mold is
put on after  30  it is more preferable that the coil spring is wound
inserting a core member in the inner tube 1, and  closely in ranges of 1 to
4 mm, more preferably 2 then heated. Although it is preferable that the tip
to 3 mm from both ends of marker 14. This is for end of the tip end portion
7 of the expansible    enabling to confirm easily the position of the ex-
member 3 is rounded as described above, the tip   pansible member 3 under
X-ray perspection. Fur- end portion 7 of the expansible member 3 may   35
ther, by forming the marker 14 into a spring shape, have a tapering shape
such that the outer diameter  it functions as a reinforcement for
preventing the of the tip end portion 7 decreases toward the tip  inner
tube within the expansible member from flex- end instead of providing the
rounded portion 7a.  ing or collapsing at its bend portion. Particularly,
Further, the tip end portion 7 of the expansible  when the marker 14
consists of a spring coil wound member 3 may have an end surface at the tip
end.  40  around the inner tube 1 closely, the resistance As shown in Fig.5
which is a cross sectional view  against an external force becomes higher.
Further, taken along line 11-Il of Fig.1, the expansible mam-  when the
cross section of the coiled wire is cir- ber 3 forms an expanded space 15
between the      cular, rectangular or elliptic, the resistance against
inner surface of the expansible member 3 and the  an external force becomes
much higher. outer surface of the inner tube 1. The expanded   45  As shown
in Fig.2, the branched hub 20 com- space 15 is in communication over the
entire cir-  prises an inner tube hub 22 secured to the inner cumference at
its rear end portion with the second  tube 1 and having a first opening 9
which is in lumen 6. Thus, the rear end of the expansible     communication
with the first lumen 4 to form a member 3 is in communication with the
second      guide wire port, and an outer tube hub 23 secured lumen 6
having a relatively large volume. There-  so  to the outer tube 2 and
having a second opening fore, it is easy to inject expansion fluid through
the  11 which is in communication with the second second lumen 6 into the
expansible member 3.     lumen 6 to form an injection port. The inner and
The material for forming the expansible member 3  outer tube hubs 22 and 23
are connected to each preferably has a certain extent of flexibility. There
other. For the material for forming the branched are usable thermoplastic
resins, for example,  as  hub, there can be suitably used thermoplastic
resin polyolefin such as polyethylene, polypropylene,   such as
polycarbonate, polyamide, polysulfone, ethylene-propylene copolymer,
ethylene-vinyl ac-  polyarylate  and  methacrylate-butylene-styrene etete
copolymer and cross-linked ethylene-vinyl   copolymer. A cross section of
an embodiment of 7    13                EP 0 365 993 B1
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the branched hub 20 is shown in Fig.6. In this    surface of the
flexion-preventing tube 60. For the embodiment, a flexion-preventing tube
50 is dis-  material for forming the inner tube hub 22, there posed on one
end portion of the outer tube 2. The  can be suitably used thermoplastic
resin such as flexion-preventing tube 50 is made of shrinkable
polycarbonate, polyamide, polysulfone, polyarylate material such that the
inner diameter thereof after   5   and methacrylate-butylene-styrene
copolymer. As shrinkage is a little smaller than the outer diameter  shown
in Fig.6, the inner and outer tube hubs 22 of the outer tube 2. The
flexion-preventing tube 50  and 23 are connected to each other by the
manner can be easily attached by the manner that the     that the inner
tube hub 22 is inserted from its tip shrinkable tube 50 is put on one end
portion of the  end in the rear end portion of the outer tube hub outer
tube 2 and then shrinked by heating, for  7o  23 attached to the base end
portion of the outer example, with blowing hot air. The outer tube 2 to
tube 2. In this case, an adhesive may be previously which the
flexion-preventing tube 50 has been at-  applied to the connecting portion
between the inner tached is fixed to the outer tube hub 23 with a lock  and
outer tube hubs 22 and 23 to make a reliable member 52, which has an
enlarged rear end por-    adhesion between them. Instead of the branched
tion. The outer diameter of the portion except the   i5  hub 20, for
example, tubes each of which com- rear end portion of the lock member 52 is
as large  prises a port member having an opening on its rear as the inner
diameter of the outer tube 2. For fixing  end may be connected in
liquid-tight manner to the >   the outer tube 2, after the lock member 52
is     first and second lumens, respectively. inserted in the rear end
portion of the outer tube 2,  Next, a method of manufacturing a catheter
the outer tube 2 is inserted from its tip end in the   20  equipped with an
expansible member of the outer tube hub 23 till the enlarged rear end
portion  present invention will be described with reference of the lock
member 52 passes on a projection 54   to the drawings (figs 14 to 32).
formed on the inner surface of the outer tube hub    Each step will be
described with the catheter 23. The outer tube 2 may be bonded to the outer
shown in Fig.1. tube hub 23 with an adhesive applied to the outer  25
First, the step of forming an inner tube 1 hav- surface of the
flexion-preventing tube 50. For the  ing a lumen 4 extending from the tip
end to the material for forming the outer tube hub 23, there  base end of
the inner tube 1 can be made by can be suitably used thermoplastic resin
such as  cutting a tube member made of thermoplastic resin polycarbonate,
polyamide, polysulfone, polyarylate  for the inner tube 1 by extrusion
molding into a and methacrylate-butylene-styrene copolymer.  3o
predetermined length or by an injection molding A flexion-preventing tube
60 is disposed on    method. one end portion of the inner tube 1. The tube
60 is  The step of forming an outer tube 2 comprises made of shrinkable
material such that the inner   a step of forming a front outer tube 2a
having a diameter thereof after shrinkage is a little smaller  lumen
extending from the tip end to the base end than the outer diameter of the
inner tube 1. The   S5  of the tube 2a; a step of forming a rear outer tube
flexion-preventing tube 60 can be easily attached  2b having the outer
diameter larger than that of the K>    by the manner that the shrinkable
tube 60 is put on  front outer tube 2a and a lumen extending from the one
end portion of the inner tube 1 and then     tip end to the base end of the
tube 2b; a step of shrinked by heating, for example, with blowing hot
tapering one end of the rear outer tube 2b; a step air. The base end
portion of the rigidity imparting   40  of enlarging the diameter of one
end portion of the member 13 is secured to the outer surface of the  front
outer tube 2a; and a step of connecting the inner tube 1 with the
flexion-preventing tube 60.  tapering end of the rear outer tube 2b to the
The base end portion of the rigidity imparting    enlarged end of the front
outer tube 2a. member 13 may not be secured. The inner tube 1       Each of
the front and rear outer tubes 2a and to which the flexion-preventing tube
60 has been   45  2b can be formed by a method of cutting a tube attached
is fixed to the inner tube hub 22 with a  member made of thermoplastic
resin for the outer lock member 62, which has an enlarged rear end   tube 2
by extrusion molding into a predetermined portion. The outer diameter of
the portion except  length or by an injection molding method. In the the
rear end portion of the lock member 62 is as  step of tapering the tip end
portion of the rear outer large as the inner diameter of the inner tube 1.
For  50  tube 2b, as shown in Fig.14, a tapering core 90 is fixing the
inner tube 1, after the lock member 62 is  inserted in the rear outer tube
2b. The tapering inserted in the rear end portion of the inner tube 1,
core 90 is used for preventing a formation of a step the inner tube 1 is
inserted from its tip end in the  or the like between the front and rear
outer tubes inner tube hub 22 till the enlarged rear end portion  2a and 2b
upon fitting the tapering portion 92 of of the lock member 62 passes on a
projection 64  s5  the rear outer tube 2b to a cone-shaped enlarged formed
on the inner surface of the inner tube hub  portion 94 of the front outer
tube 2a as described 22. The inner tube 1 may be bonded to the inner
later, and making the diameter change smooth. tube hub 22 with an adhesive
applied to the outer  The tapering core 90 may be made of glass or 8    15
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metal. As shown in Fig.14, the tapering core 90 is  make it smooth, as
described later. As shown in inserted till one end of the rear outer tube
2b    Fig.21, the front outer tube 2a having the enlarged reachs a position
near a tapering portion of the   end portion is obtained by removing the
enlarging tapering core 90.                                  pin 93. For
tapering the tip end portion of the rear   5   Next, the step of connecting
the tapering por- outer tube 2b, a tapering mold 91 as shown in      tion
92 of the rear outer tube 2b to the enlarged Fig.15 is used. The tapering
mold 91 may be made   portion 94 of the front outer tube 2a will be de- of
glass or metal. It is preferable that the tapering  scribed. Fig.22
illustrates this step. mold 91 has a tapering inner surface correspond-
First, the tapering portion 92 of the rear outer ing to the tapering
portion of the tapering core 90   io  tube 2b shown in Fig.17 is inserted
together with for making the diameter change of the rear outer   the
tapering core 90 in the enlarged portion 94 of tube 2b smooth.
the front outer tube 2a. The outer diameter of the As shown in Fig.16 the
tapering mold 91 is      portion of the tapering core 90 inserted in the
front made to press the tip end portion of the rear outer  outer tube 2a,
that is, the outer diameter of the tube 2b and heated by a heater such as a
heat gun   is  portion of the front side of the tapering portion of and a
hot air torch (not shown) to taper the tip end  the tapering core 90 is as
large as or a little smaller portion of the rear outer tube 2b. Fig.17
shows the  than the inner diameter of the front outer tube 2a. tip end
portion of the rear outer tube 2b after    This is for obtaining a smooth
finish from the front removing the tapering mold 91, wherein the tip end
outer tube 2a to the connecting portion, further to portion of the rear
outer tube 2b has a tapering   20  the rear outer tube 2b. The leading
portion of the portion 92.                                        tapering
portion 92 of the rear outer tube 2b is Next, the step of enlarging the
rear end portion  preferably inserted into the leading portion of the of
the front outer tube 2a into a cone shape will be  cone-shaped enlarged
portion 94 of the front outer described.
tube 2a. It is preferable that the tip end portion of In this step, as
shown in Fig.1 8, a slender  25  the leading portion of the cone-shaped
enlarged portion 93a of an enlarging pin 93 is inserted in  portion 94 of
the front outer tube 2a is as large as one end of the front outer tube 2a.
As shown in    or a little smaller than the length of the tapering Fig.18,
the enlarging pin 93 comprising the slender  portion 92 of the rear outer
tube 2b because a portion 93a, a tapering portion and a thick portion
smooth finish of the outer tube is obtained and a 93b. The diameter of the
slender portion 93a is as   3o  formation of a step is prevented. large as
or a little smaller than the inner diameter   Next, a method for connecting
the tapering of the front outer tube 2a. The diameter of the thick  portion
92 of the rear outer tube 2b to the enlarged portion 93b is as large as or
a little larger than the  portion 94 of the front outer tube 2a will be de-
outer diameter of the rear outer tube 2b. The      scribed. enlarging pin
93 is inserted from the slender por-  35  As an embodiment of this step, a
method using tion 93a in one end of the front outer tube 2a     a mold for
connecting as shown in Fig.23 will be gradually, and, as shown in Fig.19,
the one end    described. portion of the front outer tube 2a and the
tapering   A first connecting mold 95 has a pipe-shape portion of the
enlarging pin 93 is heated by a     profile. The first connecting mold 95
has an open- heater such as a heat gun and a hot air torch (not  40  ing at
one end wider than an opening at the other shown) to enlarge the diameter
of the one end      end as shown in Fig.23. The inner diameter of the
portion of the front outer tube 2a. Particularly, in  first connecting mold
95 gradually decreases in a the case of the front outer tube 2a having a
large  cone shape from the one end to an intermediate thickness, it is
preferable that the enlarging pin 93  portion of the first connecting mold
95. An equal is pushed in with heating otherwise the front outer  4s  inner
diameter portion 96 is formed from the inter- tube 2a may be split along
the axial direction.    mediate portion to the other end of the first con-
The above operation is continued till the thick  necting mold 95. The
cone-shaped portion of the portion 93b of the enlarging pin 93 is inserted
in  first connecting mold 95 makes possible to press the one end portion of
the front outer tube 2a. The  gradually the cone-shaped enlarged portion 94
of length of the one end portion of the front outer tube   so  the front
outer tube 2a onto the tapering portion 92 2a overlapped by the thick
portion 93b of the      of the rear outer tube 2b. The connecting portion
of enlarging pin 93 is preferably as long as or a little  the front and
rear outer tube 2a and 2b, which smaller than the length of the tapering
portion 92  projects from the outer surface of the rear outer formed in the
rear outer tube 2b. This makes       tube 2b because the thickness of the
connecting possible to prevent a formation of a step on the  s5  portion
becomes larger than the thickness of the connecting portion between the
cone-shaped en-     rear outer tube 2b, can be easily inserted into the
larging portion 94 of the front outer tube 2a and the  equal inner diameter
portion 96 of the first connect- tapering portion 92 of the rear outer tube
2b, and  ing mold 95 because of the cone-shaped tapering 9    17
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portion of the first connecting mold 95. The first  expansible member 3 is
preferably made of ther- connecting mold 95 is for bonding the front and
moplastic resin, for example, polyolefin such as rear outer tube 2a and 2b
at the connecting portion  polyethylene, polypropylene  ethylene-propylene
with heating. The first connecting mold 95 is pref-  copolymer,
ethylene-vinyl acetete copolymer and erably made of material capable of
being heated   5   cross-linked  ethylene-vinyl acetete  copolymer; from
the external, for example, made of glass or  polyvinyl chloride and
polyurethane. Particularly, it metal. The inner diameter of the equal inner
diam-  is preferable that the expansible member 3 is eter portion 96 of the
first connecting mold 95 is as  made  of cross-linked  ethylene-vinyl
acetate large as or a little larger than the outer diameter of  copolymer.
the rear outer tube 2b. This is for pressing the   io  First, as shown in
Fig.27, a thermoplastic tube projecting portion of the connecting portion
of the  130 for forming the expansible member 3 is front and rear outer
tube 2a and 2b. As shown in  formed. A tube holder 140 is attached to one
end Fig.24, the equal inner diameter portion 96 of the  portion 132 of the
tube 130. The lumen of the tube first connecting mold 95 is put on the
connecting  130 is closed at a portion shown by arrows A near portion of
the front and rear outer tube 2a and 2b   is  the tube holder 140. The
closure is made by, for so that the cone-shaped enlarged portion 94 of the
example, welding with heat, sealing with high fre- front outer tube 2a is
welded to the tapering portion  quency, or using a forceps. The tube 130
closed at &>i  92 of the rear outer tube 2b by being heated by a  the
portion shown by arrows A is stretched by heater. Because the outer tube 2
is formed by     applying a load to the tube holder 140 to remove inserting
the tip end portion of the rear outer tube   20  slacks from the tube 30.
Fig.27 shows the tube 130 2b in the rear end portion of the front outer
tube 2a  from which slacks have been removed. As shown and bonding the
former to the latter as described  in Fig.28, a portion of the tube 130
which is to form above, the connecting portion between the front   the
expansible member 3 is heated to a tempera- and rear outer tubes 2a and 2b
is hard to come off  ture near the melting point of the material of the
upon insertion of the catheter.              25  tube 130 by a heater (not
shown). While keeping In the step described above, if a step is formed  the
tube 130 heated, as shown in Fig.29, a mold on the connecting portion of
the front and rear   142 which has an internal shape corresponding to a
outer tubes 2a and 2b, it is preferable to remove  shape of the expanded
expansible member 3 is put the step. For this purpose, a second connecting
on the tube 130 and the heated portion of the tube mold 97 as shown in
Fig.25 is preferably used for  3o  130 is pressed onto the inner surface of
the mold surface treatment of the connecting portion in the  142 by
introducing gas under pressure from the similar manner to that of the first
connecting mold  direction shown by an arrow C. The tube 130 is 95.
kept pressurized till the tube 130 comes back to The second connecting mold
97 has a similar   the room temperature. The mold 142 is removed shape to
that of the first connecting mold 95 but  35  after the portion of the tube
130 which is to form the inner diameter of the second connecting mold  the
expansible member 3 is constricted by making v>  97 is a little smaller
than that of the equal inner  the inside of the tube 130 at a negative
pressure. diameter portion 96 of the first connecting mold 95.  The tube
130 is cut at the tip and rear end portions This is for pressing strongly
the connecting portion  134 and 136 to obtain the expansible member 3 as of
the front and rear outer tubes 2a and 2b to bond   40  shown in Fig.30.
them strongly to each other by welding with heat.    When at least the tip
and base end portions of The outer tube 2 consisting of a tube having dif-
the expansible member 3 are shrinkable, the ex- ferent outer diameters as
shown in Fig.26 is ob-  pansible member 3 can be easily attached to the
tained by removing the connecting mold and the   inner and outer tubes 1
and 2 by shrinking. For tapering core 90.                            45
making the tip and base end portions of the expan- In the embodiment shown
in Fig.1, the inner   sible member 3 shrinkable, the expansible member tube
1 also consists of a tube having different outer  3 may be made of
cross-linked thermoplastic resin. diameters. This inner tube 1 is
preferably formed  Otherwise, in the step of forming the expansible by the
similar manner to that for the outer tube 2  member 3 described above, the
portion of the tube described above. The order of the steps of forming   so
130 which is to form the expansible member 3 may the inner and outer tubes
is optional. They may be  be heated to such a temperature that strains will
taken place at a time.                            remain after cooling. By
this manner, the whole of Next, the step of forming a contractible or   the
expansible member 3 can be made shrinkable. foldable expansible member
having a tip end por-  Further, for making the tip and base end portions
tion and a base end portion will be described in  5s  of the expansible
member 3 shrinkable, after the connection with figs 27 to 30.
expansible member is formed such that the inner The expansible member 3
preferably has a      diameters of the tip and base end portions of the
certain extent of flexibilty. For this purpose, the  expansible member are
a little smaller than outer 10    19                EP 0 365 993 B1
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diameters of the inner and outer tubes 1 and 2,   ing 9 by attaching the
inner tube hub 22 having an respectively, the both end portions of the
expan-  opening to the base end portion of the inner tube sible member may
be enlarged (by drawing). The    1. This will be described with reference
to Fig.6. order of the steps of forming the expansible mem-    First, the
flexion-preventing tube 60 is attached ber and the inner and outer tubes
described before   5   to one end portion of the inner tube 1. The flexion-
is optional.                                      preventing tube 60
consists of such a shrinkable Next, a step of forming the opening 11 which
is  tube that the inner diameter thereof after shrinkage in communication
with the lumen 6 of the outer    is a little smaller than the outer
diameter of the tube 2, in the base end portion of the outer tube 2  inner
tube 1. The flexion-preventing tube 60 is will be described. It is
preferable to form the open-  io  attached in that the shrinkable tube 60
is put on the ing 11 by attaching the outer tube hub 23 having  one end
portion of the inner tube 1 and then an opening to the base end portion of
the outer   shrinked by heating, for example, with blowing hot tube 2. This
will be described with reference to  air. In the embodiment shown in Fig.6,
the rigidity Fig.6.                                           imparting
member 13 is disposed between the First, the flexion-preventing tube 50 is
attached   15  inner and outer tubes 1 and 2. One end portion of to one end
portion of the outer tube 2. The flexion-  the rigidity imparting member 13
is fixed between preventing tube 50 consists of such a shrinkable  the
flection-preventing tube 60 and the inner tube v./    tube that the inner
diameter thereof after shrinkage  1. As shown in Fig.6, the one end portion
of the is a little smaller than the outer diameter of the  rigidity
imparting member 13 can be fixed at the outer tube 2. The
flexion-preventing tube 50 is  2o  same time that the tube 60 is attached
to the inner attached by the manner that the shrinkable tube 50  tube 1 by
taking place the heat treatment de- is put on the one end portion of the
outer tube 2  scribed above after the one end portion of the and then
shrinked by heating, for example, with   rigidity imparting member 13 is
located between blowing hot air. The outer tube hub 23 is attached  the
tube 60 and the inner tube 1. to the outer tube 2 to which the
flexion-preventing   25  The inner tube hub 22 is attached to the inner
tube 50 has been attached. This attachment of the  tube 1 to which the
flexion-preventing tube 60 has outer tube hub 23 is taken place by using a
lock  been attached. This attachment of the inner tube member 52 which has
an enlarged rear end por-     hub 22 is taken place by using a lock member
62 tion. The outer diameter of the portion except the  which has an
enlarged rear end portion. The outer rear end portion of the lock member 52
is as large   so  diameter of the portion except the rear end portion as
the inner diameter of the outer tube 2. For    of the lock member 62 is as
large as the inner attaching the outer tube hub 23 to the outer tube 2,
diameter of the inner tube 1. For attaching the after the lock member 52 is
inserted in the rear  inner tube hub 22 to the inner tube 1, after the lock
end portion of the outer tube 2, the outer tube 2 is  member 62 is inserted
in the rear end portion of inserted from its tip end in the outer tube hub
23   35  the inner tube 1, the inner tube 1 is inserted from till the
enlarged rear end portion of the lock mem-  its tip end in the inner tube
hub 22 till the enlarged ber 52 passes on a projection 54 formed on the
rear end portion of the lock member 62 passes on inner surface of the outer
tube hub 23. The outer  a projection 64 formed on the inner surface of the
tube hub 23 may be bonded to the outer tube 2     inner tube hub 22. The
inner tube hub 22 may be with an adhesive applied to the outer surface of
the   40  bonded to the inner tube 1 with an adhesive ap-
flexion-preventing tube 50. For the material for for-  plied to the outer
surface of the flexion-preventing ming the outer tube hub 23, there can be
suitably  tube 60. For the material for forming the inner tube used
thermoplastic resin such as polycarbonate,   hub, the same material as that
of the outer tube polyamide,   polysulfone,   polyarylate   and     hub can
be suitably used. The step of forming the methacrylate-butylene-styrene
copolymer.     45  opening 9 which is in communication with the The step of
forming the opening 11 which is in  lumen 4 of the inner tube 1, in the
base end communication with the lumen 6 of the outer tube  portion of the
inner tube 1 may be taken place at 2, in the base end portion of the outer
tube 2 may  any time after forming the inner tube 1. The order take place
at any time after forming the outer tube  of this step and the steps of
forming the outer tube 2. This step is preferably made after the step of
5o  2, forming the opening 11 which is in communica- attaching the base end
portion of the expansible  tion with the lumen 6 of the outer tube 2, in
the member 3 to the tip end portion of the outer tube 2  base end portion
of the outer tube 2, and forming described later. The order of this step
and the step  the expansible member 3 is optional. of forming the inner
tube 1 is optional.              Next, the step of attaching the base end
por- Next, a step of forming the opening 9 which is  5s  tion 8 of the
expansible member 3 to the tip end in communication with the lumen 4 of the
inner    portion of the outer tube 2 will be described. As tube 1, in the
base end portion of the inner tube 1  shown in Fig.31, for attaching the
base end portion will be described. It is preferable to form the open-  8
of the expansible member 3 to the tip end 11    21                EP 0 365
993 B1                  22 



portion of the outer tube 2, a core mold 70 the  base end portion of the
outer tube 2 for decreasing outer diameter of which is as large as or a
little  the possibility of damaging the expansible member smaller than the
inner diameter of the outer tube 2  during manufacturing. is inserted in
the outer tube 2 from the tip or base  Next, a step of connecting the inner
tube hub end of the outer tube 2. Then, the expansible   5   22 attached to
the base end portion of the inner member 3 is put on the outer tube 2 from
the tip  tube 1 and having the opening to the outer tube end side of the
core mold 70 such that the tip end  hub 23 attached to the base end portion
of the of the base end portion 8 of the expansible mem-  outer tube 2 and
having the opening will be de- ber 3 corresponds to the tip end of the
outer tube  scribed. 2. A glass mold 72 for connecting is put on the  io
As shown in Fig.6, the inner tube 1 is inserted base end portion 8 of the
expansible member 3.  from its tip end in the outer tube hub 23 attached
The glass mold 72 is heated by a heater (not    to the base end portion of
the outer tube 2. The shown) to bond the base end portion 8 of the
insertion of the inner tube 1 is performed from the expansible member 3 to
the tip end portion of the  rear end side of the outer tube hub 23. At this
time, outer tube 2. In the case of using the expansible  is  it is
preferable that the inner tube 1 is inserted with member 3 the base end
portion 8 of which is      a core member which is inserted in the inner
tube shrinkable, it is easy to fix the base end portion 8  1 to prevent a
flexion of the inner tube 1, and the of the expansible member 3 to the tip
end portion  tip end portion of the inner tube hub 22 is inserted of the
outer tube 2 because the base end portion 8  into the rear end portion of
the outer tube hub 23 of the expansible member 3 shrinks by being heat-  20
and joined to the latter. It is also preferable that the ed through the
glass mold 72 described above.   inner and outer tube hubs 22 and 23 are
surely After fixing the base end portion 8 of the expan-  bonded to each
other with an adhesive applied to sible member 3 to the tip end portion of
the outer  the connecting portion thereof. The step of con- tube 2, the
glass mold 72 is left till it comes back  necting the inner tube hub 22
attached to the base to the room temperature. After this, the glass mold
25  end portion of the inner tube 1 and having the 72 is moved back from
the connecting portion of  opening to the outer tube hub 23 attached to the
the expansible member 3 and the outer tube 2, and  base end portion of the
outer tube 2 may be made the core mold 70 is removed. Although the glass
at any time after the steps of forming the inner mold is used in this
embodiment, a metal mold for  tube 1, disposing the inner tube hub 22 to
the base connecting may be used instead of the glass mold,  30  end portion
of the inner tube 1, forming the outer for example. Also the core mold 70
may be made   tube 2, and disposing the outer tube hub 23 to the of metal.
In that case, an electrode for generating a  base end portion of the outer
tube 2. This step is high frequency may be put on the base end portion
preferably made after forming the expansible mem- 8 of the expansible
member 3 to weld the base    ber 3 and attaching the expansible member 3 to
end portion 8 of the expansible member 3 to the  35  the outer tube 2. tip
end portion of the outer tube 2 by high fre-    Next, the step of attaching
the tip end portion 7 quency induction heating. The base end portion 8  of
the expansible member 3 to the tip end portion of the expansible member 3
may be welded to the  of the inner tube 1 will be described. tip end
portion of the outer tube 2 with supersonic  The description will be made
in a case where wave. The step of attaching the base end portion 8   40
the step of attaching the tip end portion 7 of the of the expansible member
3 to the tip end portion  expansible member 3 to the tip end portion of the
of the outer tube 2 may take place at any time after  inner tube 1 is made
after attaching the expansible forming the outer tube 2 and the expansible
mem-  member 3 to the outer tube 2 and connecting the ber 3. The order of
this step and the steps of  inner tube hub 22 attached to the base end
portion forming the inner tube 1 and forming the opening 9   45  of the
inner tube 1 and having the opening to the which is in communication with
the lumen 4 of the  outer tube hub 23 attached to the base end portion
inner tube 1, in the base end portion of the inner  of the outer tube 2
tube 1 is optional. In the case of using a split mold,  As shown in Fig.32,
a core mold 80 the outer which is capable of being split along its axial
direc-  diameter of which is as large as or a little smaller tion, as the
glass or metal mold as described  so  than the inner diameter of the inner
tube 1 is above, further, in the case of welding with high  inserted in the
inner tube 1 from the tip or base frequency or supersonic wave the order of
this step  end of the inner tube 1. Because the expansible and the step of
forming the opening 11 which is in  member 3 is attached to the outer tube
2, the inner communication with the lumen 6 of the outer tube  tube 1 is
inserted in the outer tube 2 and the inner 2, in the base end portion of
the outer tube 2 is  55  and outer tube hubs 22 and 23 are connected to
optional. However, this step is preferably made  each other, the inner tube
1 protrudes beyond the after forming the opening 11 which is in commu-  tip
of the outer tube 2 and the tip of the expansible nication with the lumen 6
of the outer tube 2, in the  member 3. Accordingly, the portion of the tip
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portion of the inner tube 1 protruding beyond the  of the inner tube is
preferably processed so that tip of the expansible member 3 is cut off to
fit in  the outer diameter of the tip end portion of the the tip of the
expansible member 3. Then, a glass  inner tube decreases in a tapering
shape toward mold 82 for connecting is put from the tip end side  the tip
end of the inner tube or the inner tube has a of the core mold 80 on the
tip end portion 7 of the   5   rounded tip end. Such a processing can be
easily expansible member 3. The glass mold 82 is heated  performed by
inserting the tip end portion of the by a heater (not shown) to bond the
tip end portion  inner tube in a mold (for example, a glass or metal 7 of
the expansible member 3 to the tip end      mold) having an internal shape
corresponding to portion of the inner tube 1. In the case of using the  the
aimed tip end shape of the inner tube and the expansible member 3 the tip
end portion 7 of  lo  mold is heated to deform the tip end portion of the
which is shrinkable, it is easy to fix the tip end  inner tube in
accordance with the internal shape of portion 7 of the expansible member 3
to the tip  the mold. The tip end portion of the inner tube may end portion
of the inner tube 1 because the Up end  be processed by using a metal mold
as the above- portion 7 of the expansible member 3 shrinks by  mentioned
mold and applying a high frequency or being heated through the glass mold
82 described  is  supersonic wave to the mold. above. After fixing the tip
end portion 7 of the    According to another process for manufacturing
expansible member 3 to the tip end portion of the  a catheter as
illustrated on figs 1 to 6, as shown in v    inner tube 1, the glass mold
82 is left till it comes  Fig.33, a core member 80 the outer diameter of
back to the room temperature. After this, the glass  which is as large as
or a little smaller than the inner mold 82 is moved back from the
connecting por-  20  diameter of the inner tube 1 is inserted in the inner
tion of the expansible member 3 and the inner tube  tube 1 from the tip or
base end of the inner tube 1 1, and the core mold 80 is removed. Although
the  such that the tip end of the core member 80 glass mold is used in this
embodiment, a metal   protrudes beyond the tip end of the inner tube 1 by
mold for connecting may be used instead of the   10 to 15 mm. The inner
tube 1 in which the core glass mold, for example. Also the core mold 80  25
member 80 has been inserted is inserted from its may be made of metal. In
that case, an electrode  Up end in the outer tube 2 to the base end portion
for generating a high frequency may be put on the  of which the outer tube
hub 23 has been attached tip end portion 7 of the expansible member 3 to
and to the tip end portion of which the expansible weld the tip end portion
7 of the expansible mem-  member 3 has been attached. Then, the inner tube
Cu:  ber 3 to the tip end portion of the inner tube 1 by  30  hub 22
attached to the base end portion of the high frequency induction heating.
The tip end por-  inner tube 1 is connected to the outer tube hub 23. tion
7 of the expansible member 3 may be welded  Fig.34 shows the tip end
portion of the catheter in to the tip end portion of the inner tube 1 with
this state, wherein the inner tube 1 protrudes be- supersonic wave. The
step of attaching the Up end  yond the Up end of the outer tube 2 and the
tip end portion 7 of the expansible member 3 to the tip  35  of the inner
tube 1 is within a tip-side extending end portion of the inner tube 1 is
preferably made  portion of the expansible member 3. Then, as as the final
step after attaching the expansible  shown in Fig.35, a glass mold 82 for
connecting is member 3 to the outer tube 2 and connecting the  put from the
tip end side of the core member 80 inner tube hub 22 attached to the base
end portion  on the tip end portion 7 of the expansible member of the inner
tube 1 and having the opening to the  40  3. The glass mold 82 is heated by
a heater (not outer tube hub 23 attached to the base end portion  shown) to
bond the tip end portion 7 of the expan- of the outer tube 2. In the case
of using a split  sible member 3 to the Up end portion of the inner mold,
which is capable of being split along its axial  tube 1. in the preferable
case of using the expan- direction, as the glass or metal mold as described
sible member 3 the tip end portion 7 of which is above, further, in the
case of welding with high  45  shrinkable, it is easy to fix the tip end
portion 7 of frequency or supersonic wave, this step may be   the
expansible member 3 to the tip end portion of made at any time after
forming the inner tube 1  the inner tube 1 because the tip end portion 7 of
and the expansible member 3. The order of this  the expansible member 3
shrinks of itself by being step and the steps of forming the opening 9
which  heated through the glass mold 82 described above. is in
communication with the lumen 4 of the inner  so  After fixing the tip end
portion 7 of the expansible tube 1, in the base end portion of the inner
tube 1,  member 3 to the tip end portion of the inner tube 1 forming the
outer tube 2, and forming the opening  as described above, the glass mold
82 is left till it 11 which is in communication with the lumen 6 of  comes
back to the room temperature. Then, the the outer tube 2, in the base end
portion of the  glass mold 82 is moved back from the connecting outer tube
2 is optional.                   65  portion of the expansible member 3 and
the inner Further, after attaching the tip end portion of  tube 1, and
removed. Although the glass mold is the expansible member to the tip end
portion of the  used in this embodiment, a metal mold for con- inner tube
as described above, the tip end portion  necting may be used instead of the
glass mold, for 13    25                EP 0 365 993 B1
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example. Also the core member 80 may he made      cool water, as shown in
Fig.38. The heating mold of metal. In that case, an electrode for
generating a  96 is left therein till it is cooled sufficiently. After high
frequency may be put on the tip end portion 7  the heating mold 96 is
cooled sufficiently, it is of the expansible member 3 to weld the Up end
taken out from the cooling vessel 99 and removed portion 7 of the
expansible member 3 to the tip   5   from the tip end portion of the
expansible member. end portion of the inner tube 1 by high frequency  After
this, the core member 80 is drawn out from induction heating. The tip end
portion 7 of the   the inner tube 1 to obtain the catheter equipped
expansible member 3 may be welded to the tip      with the expansible
member having the rounded end portion of the inner tube 1 with supersonic
portion 7a in the tip end portion as shown in Fig.39. wave.
10      The operation of a catheter equipped with an Then, the tip end
portion of the expansible    expansible member according to the present
inven- member is cut at a portion ahead of the tip end of  tion will now be
described with reference to Figs.40 the inner tube 1 by a predetermined
distance.     through 44 using the catheter equipped with the Specifically,
as shown in Fig.36, the tip end portion  expansible member of the
embodiment shown in (the tip-side extending portion 77) of the expansible
i5  Figs.1 through 6. member 3 is cut at a portion shown by arrows A
Before administering a dilatating cure of a stric- ahead of the tip end of
the inner tube 1 by about 1  ture portion which has occurred in a blood
vessel, mm. The tip end portion of the expansible member  air in the
catheter equipped with the expansible can be finely cut with a cutter such
as a razor   member is preferably removed as completely as along the
circumferential direction of the core  20  possible. For this purpose,
suction and injection member 80.
means such as a syringe is attached to the second Next, the tip end portion
of the expansible   opening 11 of the catheter according to the present
member which has been cut so as to protrude       invention and liquid
(X-ray contrast liquid, etc. ) is beyond the tip end of the inner tube 1 by
a       charged in the syringe. By repeating suction and predetermined
length, is treated with heat. Specifi-  25  injection operations by
syringe, the air in the sec- cally, as shown in Fig.37, the tip end portion
of the  ond lumen and the expansible member is removed expansible member is
inserted in a heating mold   and replaced by the liquid. 96 till the tip
end of the tip end portion touches the  Upon inserting the catheter
equipped with the inner wall of the heating mold 96. The heating mold
expansible member into a blood vessel, at first, the 96 has a cylindrical
cavity 97 the inner diameter of  so  blood vessel is insured by means of
Seldinger which is as large as the outer diameter of the    method or the
like, a guide wire for guide catheter connecting portion of the tip end
portion 7 of the  (not shown) is then retained in the blood vessel,
expansible member 3 and the inner tube 1. A hole  the guide catheter 30 is
inserted into the blood 98 capable of inserting the core member 80 therein
vessel along it, as shown in Fig.41, the guide is formed in the bottom
center of the cavity 97. The   35  catheter 30 is retained in the inlet 32
of the coro- bottom inner wall of the cylindrical cavity 97 is  nary artery
including an aimed lesion part, and the shaped such that an aimed shape of
the tip end    guide wire for guide catheter is then withdrawn. As portion
of the expansible member (for example, a  shown in Fig.40, the catheter 40
equipped with the rounded shape) can be obtained by heat treatment.
expansible member according to the present inven- By heating the heating
mold 96 and pushing lightly  40  tion into which a guide wire 34 for
catheter the tip end portion of the expansible member      equipped with
expansible member is inserted, is therein, the protruding portion 77 of the
expansible  inserted through a Y-shaped connector 50 dispos- member becomes
in a molten state. The portion of  ed at the rear end of the guide catheter
30. Inser- the expansible member in the molten state is de-  tion into the
blood vessel is performed in a state formed in accordance with the bottom
shape of the   45  that the guide wire 34 for catheter equipped with cavity
97 and fills the space between the tip end of  expansible member is
protruded beyond the tip of the inner tube 1 and the protruding portion 77
of  the catheter 40 equipped with the expansible mem- the expansible
member. As the result, as shown in  ber by several centimeters. The
catheter 40 Fig.38, the outer surface of the tip end portion of  equipped
with the expansible member advances in the inner tube 1 and the tip end
surface thereof are  5o  the guide catheter 30 and enters the blood vessel
covered with the portion of the expansible member  35 including the aimed
lesion part as shown in and the tip end portion of the catheter having the
Fig.42. The guide wire 34 for catheter equipped rounded portion 7a is
formed. Then, the heating   with expansible member is then advanced to the
mold 96 in which the tip end portion of the expan-  aimed lesion part,
passed through the stricture sible member is inserted is cooled. The
heating  s5  portion 36 and retained. The catheter 40 equipped mold 96 can
be cooled by the manner that the      with the expansible member advances
in the blood heating mold 96 in a hot state is put in a cooling  vessel 35
along the guide wire 34 for catheter vessel 99 containing a cooling medium
such as     equipped with expansible member. When the cath- 14    27
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eter 40 equipped with the expansible member            foldable expansible
member (3) having a tip reachs the stricture portion 36, the expansible
end portion (7) and a base end portion (8), said member 3 is positioned in
the stricture portion 36     tip end portion (7) of said expansible member
under X-ray perspection by using the X-ray im-         (3) being attached
to said inner tube (1), said permeable marker 14 disposed on the inner tube
1   5   base end portion (8) of said expansible mem- as a reference mark as
shown in Fig.43. Subse-         ber (3) being attached to said outer tube
(2), quently, vasographic contrast liquid is injected at a  said expansible
member (3) communicating pressure from several atmospheres to ten and sev-
with said second lumen (6) at a portion near eral atmospheres by means of
an injector 54            said base end portion of said expansible mem-
equipped with a pressure gauge connected to the   lo   ber, the tip end
portion (7) of said expansible second opening forming the injection port of
the       member covering the outer surface of the tip catheter 40 equipped
with the expansible member        end portion of said inner tube (1),
character- to compress and expand the stricture portion 36 as     ized in
that said tip end portion (7) of said shown in Fig.44. The contrast liquid
is injected       expansible member attached to said inner tube through a
contrast liquid injection port 52 of the Y-  1s  (1) protrudes beyond said
inner tube (1) toward shaped connector 50 of the guide catheter 30 to
the tip of said catheter and covers the tip end confirm the state of blood
stream on the peripheral    portion surface of said inner tube (1) to form
a J,,,,'   side by the X-ray perspection. When an improve-    tip end
portion (7a) of said catheter. ment of the blood flow on the peripheral
side is recognized, the catheter 40 equipped with the ex-  20  2. A
catheter equipped with an expansible mem- pansible member and the guide
wire 34 for cath-        ber set forth in claim 1, wherein the tip of said
eter equipped with expansible member are with-         expansible member is
rounded. drawn and then the guide catheter is withdrawn and blood is
stopped under pressure to complete    3. A  method  of manufacturing  a
catheter the operation.                                25       equipped
with an expansible member compris- Therefore, it becomes possible to
prevent the      ing the steps of forming an inner tube (1) expansible
member from coming off because the          having a tip end portion and a
first lumen (4) length for bonding the inner tube to the tip end
extending from the tip end to the base end of portion of the expansible
member can be small         said inner tube; forming an outer tube (2) hav-
while the area for bonding them to each other is  s0   ing a tip end
portion, a second lumen (6) large. Further, because the connecting end be-
extending from the tip end to the base end of tween the tip end portion of
the expansible mem-       said outer tube, an inner diameter larger than
ber and the inner tube is not exposed in the outer    the outer diameter of
said inner tube, and a surface of the catheter, it becomes possible to
length smaller than that of said inner tube by a prevent the expansible
member from peeling off  35     predetermined length; forming a
contractible or from the connecting end between them upon inser-
foldable expansible member (3) having a tip tion of the catheter. Thus,
there is no possibilty that  end portion and a base end portion; inserting
the tip end of the catheter causes an injury to the    said inner tube (1)
in said outer tube (2); at- inner wall of a blood vessel when the catheter
taching said base portion of said expansible advances in the blood vessel.
40       member (3) to said tip end portion of said Therefore, because the
tip end portion of the      outer tube (2), and attaching said tip end por-
expansible member and the tip end portion of the       tion of said
expansible member (13) to said tip catheter are integrated, the catheter
equipped with    end portion of said inner tube, characterized in the
expansible member described above can be           that said step of
attaching said expansible surely and easily manufactured without any addi-
45   member to said inner tube comprises the tional member.
steps of cutting one end of said expansible member so that said end of said
expansible Claims                                                 member
protrudes beyond said inner tube by a predetermined length, and forming a
tip end 1. A catheter equipped with an expansible mem-   5o    portion of
said catheter by using said tip end ber comprising an inner tube (1) having
a tip      portion of said expansible member with heat end portion and a
first lumen (4) whose tip is     treatment of the protruding portion of
said ex- open; an outer tube (2) capable of receiving       pansible member
beyond said inner tube by said inner tube therein, having the tip thereof
said predetermined length and covering the at a position recessed by a
predetermined   55     outer surface of said tip end portion of said
distance from the tip of said inner tube (1), and  inner tube and the tip
end surface thereof. forming a second lumen (6) between it and the outer
surface of said inner tube (1); and a 15    27                EP 0 365 993
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eter 40 equipped with the expansible member          foldable expansible
member (3) having a tip reachs the stricture portion 36, the expansible
end portion (7) and a base end portion (8), said member 3 is positioned in
the stricture portion 36    tip end portion (7) of said expansible member
under X-ray perspection by using the X-ray im-        (3) being attached to
said inner tube (1), said permeable marker 14 disposed on the inner tube 1
a  base end portion (8) of said expansible mem- as a reference mark as
shown in Fig.43. Subse-        ber (3) being attached to said outer tube
(2), quently, vasographic contrast liquid is injected at a  said expansible
member (3) communicating pressure from several atmospheres to ton and sev-
with said second lumen (6) at a portion near eral atmospheres by means of
an injector 54           said base end portion of said expansible mem-
equipped with a pressure gauge connected to the   to  ber, the tip end
portion (7) of said expansible second opening forming the injection port of
the      member covering the outer surface of the tip catheter 40 equipped
with the expansible member       end portion of said inner tube (1),
character- to compress and expand the stricture portion 36 as    ized in
that said tip end portion (7) of said shown in Fig.44. The contrast liquid
is injected      expansible member attached to said inner tube through a
contrast liquid injection port 52 of the Y-  i5  (1) protrudes beyond said
inner tube (1) toward shaped connector 50 of the guide catheter 30 to
the tip of said catheter and covers the tip end confirm the state of blood
stream on the peripheral   portion surface of said inner tube (1) to form a
side by the X-ray perspection. When an improve-      tip end portion (7a)
of said catheter. ment of the blood flow on the peripheral side is
recognized, the catheter 40 equipped with the ex-  20  2. A catheter
equipped with an expansible mem- pansible member and the guide wire 34 for
cath-       ber set forth in claim 1, wherein the tip of said eter equipped
with expansible member are with-        expansible member is rounded. drawn
and then the guide catheter is withdrawn and blood is stopped under
pressure to complete   3. A  method  of manufacturing  a  catheter the
operation.                               25       equipped with an
expansible member compris- Therefore, it becomes possible to prevent the
ing the steps of forming an inner tube (1) expansible member from coming
off because the         having a tip end portion and a first lumen (4)
length for bonding the inner tube to the tip end      extending from the
tip end to the base end of portion of the expansible member can be small
said inner tube; forming an outer tube (2) hav- while the area for bonding
them to each other is  30  ing a tip end portion, a second lumen (6) large.
Further, because the connecting end be-        extending from the tip end
to the base end of tween the tip end portion of the expansible mem-
said outer tube, an inner diameter larger than ber and the inner tube is
not exposed in the outer   the outer diameter of said inner tube, and a
surface of the catheter, it becomes possible to      length smaller than
that of said inner tube by a prevent the expansible member from peeling off
35    predetermined length; forming a contractible or from the connecting
end between them upon inser-     foldable expansible member (3) having a
tip tion of the catheter. Thus, there is no possibilty that  end portion
and a base end portion; inserting the tip end of the catheter causes an
injury to the   said inner tube (1) in said outer tube (2); at- inner wall
of a blood vessel when the 'catheter      taching said base portion of said
expansible advances in the blood vessel.                40       member (3)
to said tip end portion of said Therefore, because the tip end portion of
the     outer tube (2), and attaching said tip end por- expansible member
and the tip end portion of the      tion of said expansible member (13) to
said tip catheter are integrated, the catheter equipped with   end portion
of said inner tube, characterized in the expansible member described above
can be          that said step of attaching said expansible surely and
easily manufactured without any addi-  45  member to said inner tube
comprises the tional member.                                        steps
of cutting one end of said expansible member so that said end of said
expansible Claims                                                member
protrudes beyond said inner tube by a predetermined length, and forming a
tip end 1. A catheter equipped with an expansible mem-  50    portion of
said catheter by using said tip end ber comprising an inner tube (1) having
a tip     portion of said expansible member with heat end portion and a
first lumen (4) whose tip is    treatment of the protruding portion of said
ex- open; an outer tube (2) capable of receiving      pansible member
beyond said inner tube by said inner tube therein, having the tip thereof
said predetermined length and covering the at a position recessed by a
predetermined  a5     outer surface of said tip end portion of said
distance from the tip of said inner tube (1), and  inner tube and the tip
end surface thereof. forming a second lumen (6) between it and the outer
surface of said inner tube (1); and a          [       jiji uiI   111111I!
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PatentansprUche                                        ments (3) an dem
vorderen Endabschnitt des Aufenrohrs (2) und des Anbringens des vorde- 1.
Katheter, ausgestattet mit einem  dehnbaren        ren Endabschnitts des
dehnbaren Elements Element, umfassend ein Innenrohr (1), das ei-      (13)
an dem vorderen Endabschnitt des Innen- nen vorderen Endabschnitt und ein
erstes Lu-   5   rohrs, dadurch  gekennzelohnet, daB  der men (4) aufweist,
dessen Spitze offen ist; ein     Schritt des Anbringens des dehnbaren Ele-
AuBenrohr (2), das in der Lage ist das Innen-      ments am Innenrohr die
Schritte des Schnei- rohr darin aufzunehmen, dessen Spitze an ei-
dens sines Endes des dehnbaren Elements, so ner Stelle um einen
vorbsstimmten Abstand          daB das Ends des dehnbaren Elements um von
der Spitze des Innenrohrs (1) zurickge-  lO    eine vorbestimmte Lange Ober
das Innenrohr setzt ist, und das ein zweites Lumen (6) zwi-      vorsteht,
und des Bildens eines vorderen End- schen ihm und der AuBenflAche des
Innen-           abschnitts des Katheters, indem der vordere rohrs (1)
bildet; und ein zusammenlegbares         Endabschnitt des dehnbaren
Elements mit dehnbares Element (3), das einen vorderen
Warmebehandlung des um eine vorbestimmte Endabschnitt (7) und einen
Basisendabschnitt  is   Lange Ober das Innenrohr vorstehenden Ab- (8)
aufweist, wobei der vordere Endabschnitt       schnitts des dehnbaren
Elements verwendet (7) des dehnbaren Elements (3) an dem Innen-       wird
und die AuBenflache des vorderen Endab- rohr (1) angebracht ist, wobei der
Basisendab-     schnitts des Innenrohrs und dessen vordere schnitt (8) des
dehnbaren Elements (3) an dem      Endflache bedeckt wird, umfa~t.
AuBenrohr (2) angebracht ist, wobei das dehn-   20 bare Element (3) mit dem
zweiten Lumen (6)      Revendlcatlons an einem Abschnitt nahe dem
Basisendab- schnift des dehnbaren Elements in Verbindung    1. Catheter
muni d'un element expansible com- steht, wobei der vordere Endabschnitt (7)
des      prenant un tube interieur (1) comportant une dehnbaren Elements
die AuBenflache des vor-  25    partie d'extrdmit4 terminale et une
premiere deren Endabschnitts des Innenrohrs (1) be-         lumiere (4)
dont i'extremite est ouverte; un deckt, dadurch gelkennzelchnet, daB der
vor-       tube exterieur (2) capable de recevoir ledit dere Endabschnitt
(7) des an dem Innenrohr         tube interieur, ayant son extremite a une
posi- (1) angebrachten dshnbaren Elements aber           tion en retrait
d'une distance predeterminee de das Innenrohr (1) zu der Spitze des
Katheters  3o  I'extremit4 dudit tube interieur (1), et formant vorsteht
und die vordere Endabschnittsfllche       une seconde lumiere (6) entre
lui-meme et la des Innenrohrs (1) bedeckt, um einen vorderen      surface
exterieure dudit tube interieur (1); et un Endabschnift (7a) des Katheters
zu bilden.         4lement pliable expansible (3) comportant une partie
d'extremite terminale (7) et une partie 2. Katheter, ausgestattet mit einem
dehnbaren   35    d'extremite de base (8),ladite partie d'extremite
Element, nach Anspruch 1, bei dom die Spitze       terminale (7) dudit
414ment expansible (3) dtant J>      des dshnbaren Elements abgerundet let.
fixee audit tube interieur (1), ladite partie d'ex- tremite de base (8)
dudit 4lement expansible 3. Verfahren zur Herstellung eines mit einem
(3) dtant fixee audit tube extdrieur (2), ledit dehnbaren Element
ausgestatteten Katheters,  40    element expansible (3) communiquant avec
la- umfassend die Schritte des Bildens eines In-       dite seconde lumiere
(6) dans une partie situde nenrohrs (1), das einen vorderen Endabschnitt
pras de ladite partie d'extremite de base dudit und ein erstes Lumen (4)
aufweist, das sich        eldment expansible, la partie d'extremite termi-
vom vorderen Ende bis zum Basisende des            nale (7) dudit dlement
expansible recouvrant la Innenrohrs erstreckt; des Bildens eines Aufen-  4s
surface exterieure de la partie d'extremite ter- rohrs (2), das einen
vorderen Endabschnitt, ein    minale dudit tube interieur (1), caracterisd
en zweites Lumen (6), das sich von dem vorderen       ce quo ladite partie
d'extremite terminale (7) Ends bis zum Basisende des AuBenrohrs er-
dudit element expansible fix4 audit tube inte- streckt, eonen groBeren
Innendurchmesser als       rieur (1) fait saillie au-dela dudit tube
interieur der AuBendurchmesser des Innenrohrs und   50       (1) en
direction de l'extremit6 dudit catheter et eine um emne vorbestimmte Lange
kUrzere            recouvre la surface de la partie d'extrdmite Lange als
die des Innenrohrs aufweist; des         terminale dudit tube intfrieur (1)
pour former Bildens eines zusammenziehbaren oder zu-           une partie
d'extremit4 terminale (7a) dudit ca- sammenlegbaren dehnbaren Elements (3),
das         th~ter. einen vorderen Endabschnitt und einen Basi-  s5
sendabschnitt aufweist; des Einfihrens des In-  2. Catheter muni d'un
4lment expansible selon nenrohrs (1) in das Aufenrohr (2); des Anbrin-
la revendication 1, dans loquel l'extremite dudit gens des Basisabschnitts
des dehnbaren Ele-        dlement expansible est arrondie. 16
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3. Procede de fabrication d'un catheter muni d'un element expansible
comprenant les etapes consistant & former un tube interieur (1) corn-
portant une partie d'extremite terminale et une premibre lumibre (4)
s'etendant depuis I'extre-   5 mite terminale jusqu'a l'extremitd de base
du- dit tube interieur; A former un tube exterieur (2) comportant une
partie d'extremite terminale, une seconde lumibre (6) s'etendant depuis
I'extremite terminale jusqu'&  l'extremite de   10 base dudit tube
extnrieur, un diametre interieur plus grand que le diambtre exterieur dudit
tube intdrieur, et une longuour plus petite que cello dudit tube interieur
d'une longueur preddtermi- nee; & former un element expansible contrac-
15 table ou pliable (3) ayant une partie d'extremite terminale et une
partie d'extremite de base; & inserer ledit tube interieur (1) dans ledit
tube exterieur (2); h fixer ladite partie de base dudit element expansible
(3) a ladite partle d'extre-   2o mite terminale dudit tube exterieur (2).
et & fixer ladite partie d'extrdmit6 terminale dudit element expansible
(13) & ladite partie d'extre- mite terminale dudit tube intdrieur,
caracterise en ce quo ladite etape de fixation dudit 414-  25 ment
expansible audit tube intdrieur comprend les etapes consistant & couper une
des extre- mite dudit element expansible de telle sorte que ladite
extremite dudit element expansible fasse saillie au-del& dudit tube
interieur sur   30 une longueur predeterminde, et a former une partie
d'extremitE terminale dudit catheter par utilisation de ladite partie
d'extremite terminale dudit element expansible & I'aide d'un traite- ment
thermique de la partie faisant saillie dudit  35 Elment expansible au-del&
dudit tube interieur sur une longueur preddterminee et recouvrant la
surface exterieure de ladite partie d'extrdmi- te terminale dudit tube
interieur et la surface d'extremite de ce dernier.                  40 45
50 65 17                               *.    


