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(54) BALLOON STENT

(57) The present application discloses a balloon
stent, comprising a drug balloon and a stent assembly,
each having a contracted state and an expanded state,
wherein the stent assembly includes at least two stents
sleeved around a periphery of the drug balloon and dis-
posed at an interval along its axial direction. The stent
assembly adopts a design of at least two stents disposed
at an interval, which can effectively reduce coverage of
the stents and volume of implant, and reduce the prob-
ability of restenosis. When restenosis occurs, the stent
can be re-implanted for treatment in the interval between
two adjacent stents. The newly implanted stent will not
overlap with the original stent, so as to effectively sup-
press the occurrence of in-stent restenosis and ensure
long-term treatment effect.



EP 3 811 908 A1

2

5

10

15

20

25

30

35

40

45

50

55

Description

TECHNICAL FIELD

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

BACKGROUND

[0002] A stent is the most important means for clinical
treatment of diseases caused by stenosis or blockage of
blood vessels. It can achieve a purpose of expanding the
blood vessels in the lesion area to restore normal blood
flow, and further prevent restenosis caused by vasocon-
striction. The current coronary stent implantation path-
way applies a minimally invasive method to send a cor-
onary stent to the vascular stenosis area mainly through
a radial artery and a femoral artery.
[0003] However, after the current stent is implanted
into human body, it may stimulate the intimal hyperplasia
as a foreign body, thus easily incurring in-stent restenosis
after a long period of time. The in-stent restenosis is a
pathophysiological evolution process, which is different
from restenosis in histology and characterized by neointi-
mal formation. Even if a resistant drug for inhibiting the
intimal hyperplasia is coated on the surface of the stent,
the phenomenon of in-stent restenosis will still occur.
Moreover, there is no effective treatment method once
the in-stent restenosis occurs. If another drug stent is
internally installed in the restenotic drug stent, the prob-
ability of in-stent restenosis is as high as 43%. At present,
there is no effective way to solve this problem.
[0004] Therefore, the current treatment methods of
stent implantation are prone to restenosis, poor long-term
treatment effects, and difficult to perform secondary stent
implantation.
[0005] Drug-eluting balloon (DEB) is a kind of interven-
tional therapy that has developed rapidly and is widely
used recently. After being implanted into the human
body, the drug balloon expands the blood vessels in the
lesion and targets the drug to concentrate there, thereby
inhibiting production of the neointimal in the blood ves-
sels and reducing the probability of restenosis.
[0006] However, the drug-eluting balloon has the prob-
lems of requiring multiple treatments and only having
short-term effect, and cannot prevent the occurrence of
acute elastic shrinkage of the blood vessel wall due to
lack of support of the metal skeleton, thereby causing
pain and life-threatening to patients.
[0007] Therefore, there is a need to provide an implant-
able drug-loaded therapeutic device with good long-term
treatment effect and less prone to restenosis.

SUMMARY

[0008] Therefore, the technical problem to be solved
by the present application is to overcome the technical

problems that the implantable stent in the prior art is
prone to restenosis, poor long-term treatment effect, and
difficult to perform secondary treatment, thereby provid-
ing a balloon stent.
[0009] To solve the above technical problems, the
present application provides the following technical so-
lution.
[0010] A balloon stent comprises a drug balloon and a
stent assembly, each having a contracted state and an
expanded state, wherein the stent assembly includes at
least two stents sleeved around a periphery of the drug
balloon and disposed at an interval along its axial direc-
tion.
[0011] Preferably, the interval between two adjacent
stents is larger than a length of the stent.
[0012] Preferably, the length of the stent is 2-30 mm,
and the interval between the two adjacent stents is 3-50
mm.
[0013] Preferably, when inflated, the drug balloon is in
the expanded state and expands the stent assembly; and
in the expanded state, an outer surface of the stent as-
sembly is adapted to contact surrounding tissues.
[0014] Preferably, the stent is a tubular structure, and
has a hollow-out structure of an outer wall.
[0015] Preferably, the hollow-out structure comprises
a plurality of through holes.
[0016] Preferably, the stent is provided with a first drug
coating on an outer surface thereof.
[0017] Preferably, the first drug coating comprises an
active drug selected from one or more of an anti-intimal
hyperplasia drug, an anticoagulant drug, and an anti-
platelet adhesion drug, an anti-infective drug, an antibac-
terial drug, an anti-inflammatory response drug and an
anti-allergic drug.
[0018] Preferably, the active drug is selected from one
or more of paclitaxel, docetaxel, rapamycin and deriva-
tives thereof, statins, aspirin, warfarin, heparin, low mo-
lecular-weight heparin and cilostazol.
[0019] Preferably, the drug balloon is provided with a
second drug coating on a surface thereof.
[0020] Preferably, the stent is made of one of stainless
steel, cobalt-chromium alloy, nickel-titanium alloy, fully
degradable poly-L-lactic acid, magnesium alloy, and zinc
alloy.
[0021] The technical solution of the present application
has the following advantages.

1. The present application provides a balloon stent
comprising a drug balloon and a stent assembly.
When the balloon stent is not in use, the drug balloon
is sleeved on the outer periphery of the stent assem-
bly; when the balloon stent is in use, the drug balloon
is deflated and then will be separated from the stent
assembly. The stent assembly adopts a design of at
least two stents disposed at an interval, which can
effectively reduce coverage of the stents and volume
of implant, and reduce the probability of restenosis;
even if restenosis occurs, a stent can be re-implant-
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ed in the interval between two adjacent stents for
treatment. The newly implanted stent will not overlap
with the original stent, so as to effectively suppress
the occurrence of in-stent restenosis and ensure
long-term treatment effect.

2. In the balloon stent provided by the present appli-
cation, the drug balloon can expand the blood ves-
sels in the lesion at the initial stage of implantation
and target the drug, thereby achieving the purpose
of expanding the blood vessel and restoring blood
flow, reducing intimal hyperplasia and treating sten-
osis of blood vessels.

3. In the balloon stent provided by the present appli-
cation, the stent assembly has multiple stents dis-
posed at an interval. Compared with an integrated
stent, the stent assembly of this application has bet-
ter compliance, and can produce large deformation
under the action of a small external force, thereby
making the balloon stent have unique advantages
to treat bifurcation disease, small vessel disease and
complex physiological environment disease.

4. The balloon stent provided by the present appli-
cation can effectively solve the problems of short du-
ration of drug balloon treatment and easy recurrence
of the disease, so as to play a role of supporting
stenotic blood vessels for a long time to ensure long-
term treatment effect.

DESCRIPTION OF THE DRAWING

[0022] In order to more clearly illustrate the technical
solutions of the embodiments of the present application
or the prior art, the drawings involving in the embodiments
of the present application or the prior art will be briefly
described below. Obviously, the drawings in the following
description are only some embodiments of the present
application, and those skilled in the art can obtain other
drawings based on these drawings without any creative
efforts.

Fig. 1 is a schematic structural diagram of a balloon
stent according to an embodiment of the present ap-
plication;

Fig. 2 is a schematic structural diagram of a stent
provided by an embodiment of the present applica-
tion;

Fig. 3 is a schematic structural diagram of a stent
provided by another embodiment of the present ap-
plication.

[0023] In the figures, the reference numerals are:
1. drug balloon; 2. stent.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0024] The technical solutions of the present applica-
tion will be described clearly and completely with refer-
ence to the accompanying drawings. It is obvious that
the described embodiments are only a part of the em-
bodiments of the present application, but not all of the
embodiments. All other embodiments obtained by those
skilled in the art based on the embodiments of the present
application without any creative efforts are within the
scope of the present application.
[0025] As shown in Fig.1, a balloon stent comprises a
drug balloon 1 and a stent assembly, each having a con-
tracted state and an expanded state. The stent assembly
includes at least two stents 2 sleeved around a periphery
of the drug balloon 1 in an unused state, and the at least
two stents 2 are disposed at an interval along the axial
direction of the stents 2.
[0026] In the embodiment, there are three stents 2 ar-
ranged at even intervals. After the stent assembly is im-
planted into the human blood vessel, the three stents 2
are supported at two ends and middle positions of the
diseased blood vessel segment, respectively. The struc-
ture of the stent assembly can provide stable support
throughout the diseased blood vessel segment, so as to
ensure good support effect. In other embodiment, the
number and length of the stent 2 and the interval between
adjacent stents 2 can be adaptively adjusted according
to the diameter of the blood vessel segment and the
length of the diseased blood vessel segment.
[0027] In the balloon stent 2, the stent assembly adopts
a design of multiple stents 2 disposed at an interval, which
can effectively reduce coverage of the stents 2 and vol-
ume of implant, and reduce the probability of restenosis;
even if restenosis occurs, the stent 2 can be re-implanted
in the interval between two adjacent stents 2 for treat-
ment. The newly implanted stent 2 will not overlap with
the original stent 2, so as to effectively suppress the oc-
currence of in-stent restenosis and ensure long-term
treatment effect. Moreover, the stent assembly has mul-
tiple stents 2 disposed at an interval. Compared with an
integrated stent, the stent assembly has better compli-
ance, and can produce a large deformation under the
action of a small external force, thereby reducing the
problem of vascular injury or rupture due to the excessive
force exerted by the stent 2 on the blood vessel wall dur-
ing the expansion process in the treatment of some small-
diameter diseased blood vessels. Therefore, the balloon
stent 2 has unique advantages to treat bifurcation dis-
ease, small vessel disease and complex physiological
environment disease.
[0028] In a preferred implementation of the embodi-
ment, the interval between two adjacent stents 2 is larger
than a length of the stent 2 in the axial direction. Specif-
ically, when the stent assembly is implanted into a human
coronary artery, the length of the stent 2 is 2-30 mm, the
interval between two adjacent stent 2 is 3-50 mm, pref-
erably greater than the length of the stents 2 by 1 mm.
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For example, the interval between two stents 2 is 3mm
when the length of the stents 2 is 2mm, and the interval
between two stents is 5mm when the length of the stents
2 is 4mm, so as to be convenient to leave enough space
between the original implants for implantation of the new
stent 2, thus avoiding the overlapping of the new implant-
ed stent 2 and the original implanted stent 2, thereby
reducing the probability of in-stent restenosis. At the
same time, such design avoids the length of the stent 2
to be short, thus reducing the probability of elastic shrink-
age of the diseased blood vessel segment due to insuf-
ficient support of the stent 2.
[0029] In the embodiment, when inflated, the drug bal-
loon 1 is in the expanded state and expands the stent
assembly; and in the expanded state, an outer surface
of the stent assembly is adapted to contact an inner wall
of the diseased blood vessel segment.
[0030] The stent assembly contacts the diseased
blood vessel segment after being expanded under the
force of drug balloon 1, so as to provide good support for
the diseased blood vessel segment, thereby avoiding the
phenomenon of elastic shrinkage of the diseased blood
vessel segment, and ensuring the smooth flow of blood
in the blood vessel.
[0031] In the embodiment, the stent 2 is a tubular struc-
ture and has a hollow-out structure of an outer wall. The
hollow-out structure comprises through holes. In a spe-
cific implementation of the embodiment, as shown in Fig.
2, the stent 2 has a grid-like hollow-out outer wall, and
the grid is circular. In another specific implementation of
the embodiment, as shown in Fig. 3, the stent 2 has an
outer wall including multiple rows of V-shaped corrugated
rings and U-shaped corrugated rings arranged alternate-
ly in order. Adjacent two rows of corrugated rings are
connected through several I-shaped connection keys
which are arranged at peak or trough of the V-shaped
corrugated rings and the U-shaped corrugated rings. The
stent 2 has a more compact structure, and is easier to
be expanded in the axial direction. The expanded stent
2 has a higher metal coverage, which can improve a ra-
dial support force of the stent 2 within the diseased blood
vessel segment. Moreover, after the stent 2 is expanded,
the pressure on the blood vessels is more uniform. It
should be explained here that the specific geometric
structure of the stent can be adaptively selected.
[0032] In the embodiment, the stent 2 is provided with
a first drug coating on an outer surface thereof. The first
drug coating can be applied to the outer surface of the
stent 2 or filled in a groove on the outer surface of the
stent 2, and comprises an active drug selected from one
or more of an anti-intimal hyperplasia drug, an anticoag-
ulant drug, and an anti-platelet adhesion drug, an anti-
infective drug, an antibacterial drug, an anti-inflammatory
response drug and an anti-allergic drug. Specifically, the
active drug is selected from one or more of paclitaxel,
docetaxel, rapamycin and derivatives thereof, statins, as-
pirin, warfarin, heparin, low molecular-weight heparin
and cilostazol.

[0033] In the embodiment, the stent 2 is made of one
of stainless steel, cobalt-chromium alloy, nickel-titanium
alloy, fully degradable poly-L-lactic acid, magnesium al-
loy, and zinc alloy. Compared with ordinary stent made
of stainless steel, the stent assembly made of cobalt-
chromium alloy or nickel-titanium alloy with the same size
has greater radial supporting force, thereby overcoming
the problem of insufficient radial support when the mul-
tiple stents disposed at an interval support the diseased
blood vessel segment. When the stent assembly is made
of fully degradable poly-L-lactic acid, the stent 2 can be
completely degraded in the blood vessel after a certain
period of time, thereby reducing the problem of in-stent
stenosis after the active drug on stent 2 is depleted.
[0034] In some implementations of the embodiment,
the drug balloon 1 is made of a highly compliant balloon.
The drug balloon 1 is provided with a second drug coating
comprising active drug with the same type as the first
drug coating on a surface thereof. When drug balloon 1
in the inflated state expands the diseased blood vessel
segment, the second drug coating of the drug balloon 1
can target the drug to the diseased blood vessel segment,
thereby achieving the purpose of expanding the blood
vessel and restoring blood flow, reducing intimal hyper-
plasia and treating stenosis of blood vessels.
[0035] In summary, the balloon stent provided by the
embodiment of the present application includes drug bal-
loon 1 and stent assembly. Moreover, the stent assembly
adopts a design of multiple stents 2 disposed at an inter-
val, which not only reduces the problems of prone to in-
stent restenosis, poor long-term treatment effect, and dif-
ficult to perform secondary treatment in the manner of
implanting stent 2 alone, but also solves the problem of
short duration of treatment and easy to relapse in the
prior method of implanting drug balloon, thereby having
advantages of low probability of in-stent restenosis and
good long-term treatment effect.
[0036] It is apparent that the above embodiments are
merely examples for clarity of illustration, and are not
intended to limit the embodiments. Other variations or
modifications in various forms may be made by those
skilled in the art in view of the above description. There
is no need and no way to present all of the embodiments
therein. The obvious variations or modifications derived
therefrom are still within the scope of protection of the
present application.

Claims

1. A balloon stent, comprising a drug balloon (1) and a
stent assembly, each having a contracted state and
an expanded state, characterized in that the stent
assembly includes at least two stents sleeved
around a periphery of the drug balloon (1) and dis-
posed at an interval along its axial direction.

2. The balloon stent according to claim 1, character-
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ized in that the interval between two adjacent stents
(2) is larger than a length of the stent (2).

3. The balloon stent according to claim 2, character-
ized in that the length of the stent (2) is 2-30 mm,
and the interval between the two adjacent stents (2)
is 3-50 mm.

4. The balloon stent according to claim 1, character-
ized in that when inflated, the drug balloon is in the
expanded state and expands the stent assembly;
and in the expanded state, an outer surface of the
stent assembly is adapted to contact surrounding
tissues.

5. The balloon stent according to claim 1, character-
ized in that the stent (2) is a tubular structure, and
has a hollow-out structure of an outer wall.

6. The balloon stent according to claim 5, character-
ized in that the hollow-out structure comprises a plu-
rality of through holes.

7. The balloon stent according to claim 1, character-
ized in that the stent (2) is provided with a first drug
coating on an outer surface thereof.

8. The balloon stent according to claim 7, character-
ized in that the first drug coating comprises an active
drug selected from one or more of an anti-intimal
hyperplasia drug, an anticoagulant drug, and an anti-
platelet adhesion drug, an anti-infective drug, an an-
tibacterial drug, an anti-inflammatory response drug
and an anti-allergic drug.

9. The balloon stent according to claim 8, character-
ized in that the active drug is selected from one or
more of paclitaxel, docetaxel, rapamycin and deriv-
atives thereof, statins, aspirin, warfarin, heparin, low
molecular-weight heparin and cilostazol.

10. The balloon stent according to claim 7, character-
ized in that the drug balloon (1) is provided with a
second drug coating on a surface thereof.

11. The balloon stent according to claim 1, character-
ized in that the stent (2) is made of one of stainless
steel, cobalt-chromium alloy, nickel-titanium alloy,
fully degradable poly-L-lactic acid, magnesium alloy,
and zinc alloy.
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