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(54) BALLOON DILATION CATHETER

(57) A balloon dilation catheter comprises an outer
tube (1), a reinforcing tube (2), a balloon (4), an inner
tube (3) and a connector (6). The reinforcing tube (2)
runs through the inner chamber of the outer tube (1). The
distal end of the reinforcing tube (2) passes through the
balloon (4), and is sealed with and fixed to the distal end
of the balloon (4). A plurality of hollowed-out grooves (21)
are provided in the reinforcing tube (2). The inner tube
(3) runs through the inner chamber of the reinforcing tube
(2). The distal end of the inner tube (3) protrudes from

the distal end of the reinforcing tube (2), and is sealed
with and fixed to the balloon (4). The connector (6) is
fixed to the proximal end of the outer tube (1), and is
provided thereon with a first connection port (61) and a
second connection port (62). Compared with the existing
reinforcing tube formed as a whole tube, the present bal-
loon dilation catheter can change a bending angle auto-
matically and flexibly to fit with blood vessels, thus re-
ducing a damage to the blood vessels during delivery
and withdrawal.
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Description

FIEID OF THE INVENTION

[0001] The present invention relates to the technical
field of medical instruments and, in particular, to a balloon
dilation catheter.

BACKGROUND OF THE INVENTION

[0002] The balloon dilation catheter is a tool for angi-
oplasty, and has been widely applied to percutaneous
transluminal angioplasty and the clinical medicine of the
percutaneous transluminal angioplasty. The balloon di-
lation catheter is guided by a proper imaging device to
be pushed to a position of angiostenosis by means of a
percutaneous puncture technique, and the balloon is di-
lated under close monitoring, so that the position of an-
giostenosis is dilated to thereby achieve the object of
restoring the internal diameter of the lumen and improv-
ing the blood circulation.
[0003] Most of the existing balloon dilation catheters
are composed of polymer materials, and during use, if a
long diffuse lesion, in particular a severely calcified le-
sion, is met, the balloon dilation catheter of a coaxial
structure is generally unable to smoothly penetrate the
lesion due to an insufficient push force of the catheter,
and there even exists a possibility that the catheter is
broken in the blood vessel, which influences the opera-
tion process and even causes a potential risk to the pa-
tient; with respect to the balloon dilation catheter of a fast
exchange structure, due to an insufficient push force, it
can hardly pass through a long lesion, so the applicable
objects are limited. Furthermore, with respect to those
balloon dilation catheters of a coaxial structure that di-
rectly adopt a whole metallic reinforcing tube, thanks to
the wholeness and the comparatively strong anti-bend-
ing performance of the metallic reinforcing tubes, they
produce a forcibly straightening effect on the blood ves-
sels at the preliminary stage of use, which causes a dam-
age to the blood vessels, and after being used, the bal-
loon dilation catheters usually can hardly be withdrawn
due to an irreversible bending deformation of the metallic
tube materials and meanwhile cause a secondary dam-
age to the walls of the blood vessels, which not only in-
fluences the operation process but also brings a com-
paratively large mental pressure and pain to the patient.

SUMMARY OF THE INVENTION

[0004] In view of the above, an embodiment of the
present invention provides a balloon dilation catheter, in
which a reinforcing tube is provided between an outer
tube and an inner tube, and the reinforcing tube has a
plurality of hollowed-out grooves, to achieve a smooth
penetration of a long diffuse lesion location and even a
severely calcified lesion location.
[0005] To achieve these and in accordance with the

purpose of the invention, the embodiment of the present
invention provides the following technical solution:

A balloon dilation catheter comprises an outer tube,
a reinforcing tube, a balloon, an inner tube and a
connector, wherein:

the reinforcing tube runs through an inner cham-
ber of the outer tube, a distal end of the reinforc-
ing tube passes through the balloon, and is
sealed with and fixed to a distal end of the bal-
loon, and a plurality of hollowed-out grooves are
provided in the reinforcing tube;
the inner tube runs through an inner chamber of
the reinforcing tube, and a distal end of the inner
tube protrudes from the distal end of the rein-
forcing tube, and is sealed with and fixed to the
balloon; and
the connector is fixed to a proximal end of the
outer tube, and is provided thereon with a first
connection port and a second connection port,
and the first connection port communicates with
a space between an outer surface of the inner
tube and an inner surface of the balloon and a
space between the outer surface of the inner
tube and an inner surface of the outer tube; and
the second connection port communicates with
a proximal opening of the inner tube.

[0006] Preferably, a structure of the reinforcing tube is
a columnar structure, and the columnar structure has a
cross-sectional area which is constant or gradually re-
duced from the proximal end to the distal end.
[0007] Preferably, the plurality of hollowed-out grooves
are annular grooves, and the axes of the plurality of an-
nular grooves coincide with the axis of the outer tube.
[0008] Preferably, hollowed-out directions of the plu-
rality of annular grooves are consistent with each other,
or hollowed-out directions of two adjacent ones of the
plurality of annular grooves are opposite to each other.
[0009] Preferably, the width of the annular groove is
0.5-5.0 mm, and the distance between the two adjacent
annular grooves is 0.1-10 mm.
[0010] Preferably, the circumferential length of the an-
nular groove is 30% ∼ 70% of the circumferential length
of the reinforcing tube.
[0011] Preferably, the material of the reinforcing tube
is a metallic material.
[0012] Preferably, the metallic material includes one
or more of: stainless steel, Monel alloy, Hastelloy alloy,
austenic steel, ferrite steel, martensite steel, nickel, tita-
nium and tantalum.
[0013] Preferably, the distal end portion of the inner
tube has a bevel angle part which extends for 360 de-
grees and has a length within a range of 1.00 ∼ 4.00 mm.
[0014] Preferably, the balloon dilation catheter further
comprises at least one radio-opaque marker that is em-
bedded in or sleeved on the inner tube, and the position
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of the radio-opaque marker corresponds to the position
of the balloon.
[0015] As can be seen from the above technical solu-
tions, in the balloon dilation catheter provided by the em-
bodiments of the present invention, a reinforcing tube is
provided between the outer tube and the inner tube, and
a plurality of hollowed-out grooves are provided in the
tube body of the reinforcing tube. Since the reinforcing
tube is provided, the balloon dilation catheter has a
strength, and can smoothly penetrate a long diffuse le-
sion location and even a severely calcified lesion location
during an operation. Meanwhile, since the plurality of hol-
lowed-out grooves enable the reinforcing tube to bend
freely, as compared with the existing reinforcing tube
formed as a whole tube, the present balloon dilation cath-
eter not only can change a bending angle automatically
and flexibly according to the actual bending conditions
of the blood vessels to fit with the bent and variable blood
vessels to thereby avoid a damage to the blood vessels
caused by a forcibly straightening effect on the blood
vessels, but also avoids a secondary damage to the blood
vessels during withdrawal of the catheter caused by an
irreversible bending deformation of the tube material oc-
curring due to an external force, which facilitates pro-
ceeding of a vascular dilation operation.
[0016] Furthermore, a 360-degree bevel angle
processing is performed with respect to the distal end
portion of the inner tube located at the distal end of the
balloon dilation catheter to reduce the cross-sectional
area of the distal end portion of the inner tube, which
reduces the resistance suffered during delivery in the
blood vessel, and also facilitates the penetration of the
blood vessel which is diffuse calcified and even blocked
below the knee by the balloon dilation catheter.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] In order to illustrate the technical solutions in
the embodiments of the present invention or the prior art
more clearly, the figures to be used in the descriptions
of the embodiments or the prior art will be briefly intro-
duced below. It is obvious that the figures in the descrip-
tions below are only some embodiments recorded in the
present invention, and those skilled in the art can also
obtain other figures according to these figures without
making inventive efforts.

Fig. 1 is a structural schematic view of one embod-
iment of the balloon dilation catheter provided by the
present invention;
Fig. 2 is a structural schematic view of one embod-
iment of the reinforcing tube of the balloon dilation
catheter provided by the present invention;
Fig. 3 is a structural schematic view of another em-
bodiment of the reinforcing tube of the balloon dila-
tion catheter provided by the present invention; and
Fig. 4 is a partial structural schematic view of one
embodiment of the distal end portion of the inner

tube of the balloon dilation catheter provided by the
present invention.

DETAILED DESCRIPTION

[0018] In order to make those skilled in the art better
understand the technical solutions in the present inven-
tion, clear and complete descriptions of the technical so-
lutions in the embodiments of the present invention are
performed by taking the figures in the embodiments of
the present invention into consideration. It is obvious that
the described embodiments are only parts of the embod-
iments, rather than all of the embodiments, of the present
invention. Based on the embodiments in the present in-
vention, all the other embodiments obtained by those
skilled in the art without making inventive efforts shall fall
within the scope of protection of the present invention.
[0019] The expression "distal end" appearing in this
text refers to the end close to the patient during delivery,
and the expression "proximal end" refers to the end close
to the operator during a clinical operation.
[0020] Fig. 1 is a structural schematic view of one em-
bodiment of the balloon dilation catheter provided by the
present invention.
[0021] As shown in Fig. 1, the balloon dilation catheter
comprises an outer tube 1, a reinforcing tube 2, an inner
tube 3, a balloon 4 and a connector 6.
[0022] The outer tube 1 has a hollow structure, the
proximal end of the outer tube 1 is fixed to and sealed
with the connector 6, and the distal end of the outer tube
1 is sealed with and fixed to one end of the balloon 4.
Furthermore, in order to ensure that the distal end of the
outer tube 1 is soft enough to enter the blood vessel and
ensure that the proximal end of the outer tube 1 is hard
enough to provide a comparatively large push force dur-
ing pushing, in the other embodiments of the present
invention, the outer tube 1 can also adopt a multi-section
design, i.e., the hardnesses of the materials of the re-
spective sections composing the outer tube 1 are grad-
ually increased from the distal end to the proximal end
of the outer tube 1, e.g., with respect to the materials of
the respective sections located at the distal end portion
of the outer tube 1, comparatively soft polyamide polymer
materials, modified polyamide polymer materials or
polyamide polymer composite materials can be selected,
and with respect to the materials of the respective sec-
tions located at the proximal end portion of the outer tube
1, comparatively hard nylon or mixtures of nylon can be
selected.
[0023] The balloon 4 is sealed with and fixed to the
distal end of the outer tube 1 by thermal welding, laser
welding or other manners, and seal is formed at the weld-
ing position. In order to make it convenient for the balloon
dilation catheter to smoothly pass through a diseased
region which suffers many diffuse calcifications and even
long blockage, after dilation of the balloon 4, the diameter
of the balloon 4 is selected as one within the range of
1.00-6.00 mm, and the length of the balloon 4 is selected
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as one within the range of 20-300 mm. The selection of
these size ranges not only can reduce the damage to the
blood vessel during dilation of the balloon 4, but also can
make the range of selection of surgical instruments dur-
ing a balloon dilation operation for treatment be compar-
atively large. The material of the balloon 4 can be a med-
ical polymer material, e.g., a polyamide polymer material,
a modified polyamide polymer material or a polymer com-
posite material. Furthermore, in order to smoothly dilate
the blood vessel, the busting pressure that can be borne
by the balloon 4 is selected as one within the range of
6-20 atm.
[0024] The reinforcing tube 2 runs through the inner
chamber of the outer tube 1, and the distal end of the
reinforcing tube 2 passes through the balloon 4, and is
sealed with and fixed to the other end of the balloon 4.
The structure of the reinforcing tube 2 is a columnar struc-
ture, and the columnar structure can have a cross-sec-
tional area which is constant from the proximal end to
the distal end, i.e., the reinforcing tube 2 has a uniform
diameter from its proximal end to its distal end, e.g., a
cylindrical structure; furthermore, the columnar structure
can also have a cross-sectional area which is gradually
reduced from the proximal end to the distal end, e.g., the
columnar structure has a diameter being gradually re-
duced or reduced in the form of a step from the proximal
end to the distal end. The reinforcing tube 2 serves the
purpose of enhancing the overall strength of the balloon
dilation catheter, and enabling the operator to apply a
comparatively large push force on the balloon dilation
catheter during pushing so that the balloon dilation cath-
eter smoothly passes through the lesion location.
[0025] As shown in Fig. 2 and Fig. 3, a plurality of hol-
lowed-out grooves 21 are further provided in the reinforc-
ing tube 2, and since the plurality of hollowed-out grooves
21 are provided in the reinforcing tube 2, when the balloon
dilation catheter passes through some bent and variable
blood vessels, the reinforcing tube 2 can change a bend-
ing angle automatically and flexibly according to the ac-
tual bending conditions of the blood vessels to avoid a
damage to the blood vessels caused by a forcibly
straightening effect on the blood vessels, and meanwhile
can further avoid a secondary damage to the blood ves-
sels during withdrawal of the balloon dilation catheter
caused by an irreversible bending deformation of the tube
material occurring due to an external force, which facili-
tates proceeding of a vascular dilation operation.
[0026] The material of the reinforcing tube 2 can adopt
a metallic material, e.g., one or more of common stainless
steel, Monel alloy, Hastelloy alloy and other common al-
loys, or austenic steel, ferrite steel and martensite steel,
or nickel, titanium, tantalum and the other metals, and
the adoption of the metallic material makes the reinforc-
ing tube 2 have a comparatively large strength and be
not easily broken when penetrating the lesion location.
Furthermore, in the actual producing process, when the
hollowed-out grooves 21 are made in the reinforcing tube
2 made of a metallic material, the hollowed-out grooves

21 can be formed by hollowing out in the reinforcing tube
2 by one or more of the following methods: laser cutting,
machinery cutting, gas cutting, water cutting, wire cutting,
plasma cutting and the like.
[0027] In the embodiments of the present invention,
the hollowed-out groove 21 is an annular groove, and
the axis of the hollowed-out groove 21 coincides with the
axis of the outer tube 1. And in the embodiments of the
present invention, the hollowed-out directions of the plu-
rality of hollowed-out grooves 21 provided in the reinforc-
ing tube 2 can be consistent with each other, as shown
in Fig. 3; furthermore, the hollowed-out directions of the
plurality of hollowed-out grooves 21 can be also freely
set according to the desired bending, as shown in Fig.
2, in which the hollowed-out directions of the two adjacent
hollowed-out grooves 21 are opposite to each other. In
the embodiments of the present invention, the width of
each hollowed-out groove 21 can be within 0.5-5.0 mm,
the distance between the adjacent hollowed-out grooves
21 can be within 0.1-10 mm, and the circumferential
length of the hollowed-out groove 21 can be 30% ∼ 70%
of the circumferential length of the reinforcing tube 2.
[0028] The inner tube 3 runs through the inner chamber
of the reinforcing tube 2, the distal end of the inner tube
3 protrudes from a distal opening of the reinforcing tube
2, and is sealed with and fixed to the balloon 4, the inner
tube 3 and the balloon 2 can be also fixed by thermal
welding or laser welding, and the welding position is
sealed. Since the distal end portion of the inner tube 3 is
located at the foremost end of the balloon dilation cath-
eter during penetration of the lesion, in order to reduce
the resistance during penetration, as shown in Fig. 4, a
polishing processing is performed with respect to the dis-
tal end portion of the inner tube 3 located outside the
balloon 4 to form a tip having a bevel angle part which
extends for 360 degrees, and the length of polishing can
be within a range of 1.00-4.00 mm, so during the opera-
tion, the distal end portion of the inner tube 3 suffers a
comparatively small resistance so as to smoothly pass
through the blocked portion in the blood vessel.
[0029] As shown in Fig. 1, the connector 6 is fixed to
the proximal end of the outer tube 1, and the connector
6 is provided thereon with two connection ports, i.e., a
first connection port 61 and a second connection port 62,
wherein the first connection port 61 communicates with
a space between the outer surface of the inner tube 3
and the inner surface of the balloon 4 and a space be-
tween the outer surface of the inner tube 3 and the inner
surface of the outer tube 1, and during the operation,
when the balloon 4 is delivered to its place, a liquid or
gas can be injected into the first connection port 61, so
that the balloon 4 is dilated under the action of the pres-
sure to dilate the narrow blood vessel at the lesion; the
second connection port 62 communicates with a proximal
opening of the inner tube 3, and during the operation, the
leading end of the guide wire can be firstly penetrated
into the blood vessel, the tailing end of the guide wire is
then penetrated from the distal opening of the inner tube
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3 and out of the second connection port 62, so that the
balloon dilation catheter can be delivered to its place un-
der the guide of the guide wire.
[0030] Furthermore, in the other embodiments of the
present invention, as shown in Fig. 1, the balloon dilation
catheter can further comprise at least one radio-opaque
marker 5 that is embedded in or sleeved on the inner
tube 3, and the position of the radio-opaque marker 5
corresponds to the position of the balloon 4 for displaying
the position of the balloon 4 during pushing. In the em-
bodiments of the present invention, the number of the
radio-opaque markers 5 is two, and the two radio-opaque
markers 5 are respectively provided on the positions of
the inner tube 3 corresponding to both ends of the balloon
4.
[0031] In order to prevent the proximal end of the bal-
loon dilation catheter from being broken during pushing,
in the other embodiments of the present invention, the
balloon dilation catheter can further comprise a stress
diffusion tube 7 which is fixed between the outer tube 1
and the connector 6 or encloses and covers the connec-
tion part of the outer tube 1 and the connector 6, and
which serves the purpose of enhancing the strength be-
tween the proximal end of the outer tube 1 and the con-
nector 6.
[0032] The above contents are only preferred imple-
mentation modes of the present invention which enable
those skilled in the art to understand or achieve the
present invention. Multiple amendments to these embod-
iments will be obvious to those skilled in the art, and gen-
eral principles defined in this text can be achieved in the
other embodiments in the case of not departing from the
spirit or scope of the present invention. Thus, the present
invention will not be limited to these embodiments shown
in this text, but shall accord with the widest scope con-
sistent with the principles and novel characteristics dis-
closed in this text.

Claims

1. A balloon dilation catheter comprising :

an outer tube, a reinforcing tube, a balloon, an
inner tube and a connector, wherein:

the reinforcing tube runs through an inner
chamber of the outer tube, a distal end of
the reinforcing tube passes through the bal-
loon, and is sealed with and fixed to a distal
end of the balloon, and a plurality of hol-
lowed-out grooves are provided in the rein-
forcing tube;
the inner tube runs through an inner cham-
ber of the reinforcing tube, and a distal end
of the inner tube protrudes from the distal
end of the reinforcing tube, and is sealed
with and fixed to the balloon; and

the connector is fixed to a proximal end of
the outer tube, and is provided thereon with
a first connection port and a second con-
nection port, and the first connection port
communicates with a space between an
outer surface of the inner tube and an inner
surface of the balloon ,and a space be-
tween the outer surface of the inner tube
and an inner surface of the outer tube; and
the second connection port communicates
with a proximal opening of the inner tube.

2. The balloon dilation catheter according to claim 1,
characterized in that a structure of the reinforcing
tube is a columnar structure, and the columnar struc-
ture has a cross-sectional area which is constant or
gradually reduced from the proximal end to the distal
end.

3. The balloon dilation catheter according to claim 1,
characterized in that the plurality of hollowed-out
grooves are annular grooves, and axes of the plu-
rality of annular grooves coincide with an axis of the
outer tube.

4. The balloon dilation catheter according to claim 3,
characterized in that hollowed-out directions of the
plurality of annular grooves are consistent with each
other, or hollowed-out directions of two adjacent
ones of the plurality of annular grooves are opposite
to each other.

5. The balloon dilation catheter according to claim 3,
characterized in that a width of the annular groove
is 0.5-5.0 mm, and a distance between the two ad-
jacent annular grooves is 0.1-10 mm.

6. The balloon dilation catheter according to claim 3,
characterized in that a circumferential length of the
annular groove is 30% ∼ 70% of a circumferential
length of the reinforcing tube.

7. The balloon dilation catheter according to claim 1,
characterized in that the material of the reinforcing
tube is a metallic material.

8. The balloon dilation catheter according to claim 7,
characterized in that the metallic material includes
one or more of: stainless steel, Monel alloy, Hastelloy
alloy, austenic steel, ferrite steel, martensite steel,
nickel, titanium and tantalum.

9. The balloon dilation catheter according to claim 1,
characterized in that the distal end portion of the
inner tube has a bevel angle part which extends for
360 degrees and has a length within a range of 1.00
∼ 4.00 mm.
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10. The balloon dilation catheter according to claim 1,
characterized by further comprising at least one ra-
dio-opaque marker that is embedded in or sleeved
on the inner tube, and a position of the radio-opaque
marker corresponds to a position of the balloon.
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