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(54) NESTED STENT IN BODY LUMEN

(57) A nested stent in a body lumen, which is formed
with a plurality of stent struts (1) connected each other,
the adjacent stent struts (1) are nested each other when

the stent is pressed and held, the said stent struts are
provided with some interlace-arranged segments (2), the
segments (2) on the adjacent stent struts (1) are formed
mesh shape and nested each other.
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Description

FIELD OF INVENTION

[0001] The present invention relates to a minimally in-
vasive medical device, in particular relates to a nested
stent used in a body lumen.

BACKGROUND OF THE INVENTION

[0002] In recent years, with the development of inter-
vention technology, PCI (percutaneons coronary inter-
vention) has been more and more widely used in curing
cardiopathy caused by Coronary Atherosclerosis. In this
process, an expandable metal stent is implanted at the
dysfunctional site of a blood vessel, so as to expand the
stenosed sites of the blood vessel for curing stenosis.
However, after the metal stent is implanted, it is inclined
to cause restenosis due to the features such as the elastic
modulus of the metal being inconsistent with those of the
blood vessel. It is reported that restenosis occurred after
implanting the metal stent is about 30 %.
[0003] Currently, a stent is usually designed in a
straight strut type, the diameter of which is larger after
pressed and held with a balloon, and the traversing ability
for a complex site of lesion is poor. Also, after expanding,
the stent with a straight strut type is not able to contact
a larger vascular wall region and effectively cover more
plaque regions, which increases the probability of vas-
cular restenosis.
[0004] Furthermore, there is now a stent with a drug
coating, which may decrease the probability of vascular
restenosis. In general, the stent with a drug coating com-
prises a stent and a drug coating thereon. The drug coat-
ing usually is a polymer coating in which drug is con-
tained. The drug coating is applied to the outer surface
of a metal strut of the stent, which can achieve a local
release of drug at the lesion site, so as to effectively inhibit
occurrence of vascular restenosis under the condition
that the concentration in local tissue is high while the
whole body concentration is very low. However, due to
limitation of outer surface area of the stent metal strut,
the amount of drug-loading is low, thereby not meeting
the clinical needs. To overcome at least one of the above
shortcomings, the present invention provides a stent,
which can travel across complex lesion sites and/or carry
a large amount of drug.

SUMMARY OF THE INVENTION

[0005] The technical problem to be solved by the
present invention is to overcome at least one of the short-
comings of the prior art. There is provided a nested stent
used in body lumen to overcome deficiencies such as
poor traversing ability for complex lesion sites and a high
probability of vascular restenosis.
[0006] According to the embodiments, there is provid-
ed a nested stent used in body lumen, which is formed

of a plurality of stent struts connecting each other, char-
acterized in that adjacent stent struts are nested each
other when the stent is pressed and held.
[0007] The stent struts are provided with concavo-con-
vex and interlace-arranged segments thereon, and the
segments on the adjacent stent struts are nested each
other in a meshing shape when the stent is pressed and
held.
[0008] The said adjacent stent struts is shown as stent
struts 1 and 1’ in Fig.1, wherein the numeral symbols 1
and 1’ denote two adjacent stent struts.
[0009] It can be seen that, in the present invention, the
adjacent stent struts nest each other in a meshing shape
when the stent is pressed and held, and a smaller
pressed/held diameter may be obtained, so that the stent
can easily travel across and access to the stenosed and
complex lesion sites. Compared to a conventional stent
with a straight strut type, the nested stent of the present
invention can contact a wider region of vascular lesion
sites after expanding, and effectively function as a good
support for the stenosed blood vessel. The present in-
vention further provides a nested stent used in a body
lumen with a drug-loading slot, the drug-loading slot is
arranged at a place of the stent struts, on which a force
had very little effect and there is no stress, so as to ensure
that the stent has no loss in structural strength. Since the
surface area of the slots is larger, a larger amount of drug
can be loaded. During the expanding and deformation of
the stent, drug-loading slots may not be deformed, so
that the drug in the slots can not be peeled off and broken
away from the slots. In the present invention, the drug-
loading slot is used as a carrier for drug, which is different
from the conventional polymer coating. After the drug
releases completely, the stent functions as a naked stent,
so that some side effects such as delayed endotheliali-
zation, late stent malapposition and inflammation caused
by residue of the conventional polymer coating can be
eliminated.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010]

Figure 1 is a local plane structural schematic view
illustrating of a stent used in a body lumen after ex-
panding according to a first embodiment of the
present invention.
Figure 2 is a local plane structural schematic view
of the stent used in a body lumen in Figure 1 in a
pressed and held state.
Figure 3 is a local plane structural schematic view
illustrating of a stent used in a body lumen after ex-
panding according to a second embodiment of the
present invention.
Figure 4 is a local plane structural schematic view
of the stent used in a body lumen in Figure 3 in a
pressed and held state.
Figure 5 is a cross-sectional enlarged structural
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schematic view illustrating a rectangular slot accord-
ing to an embodiment of the present invention.
Figure 6 is a cross-sectional enlarged structural
schematic view illustrating a trapezoid slot according
to an embodiment of the present invention.
Figure 7 is a cross-sectional enlarged structural
schematic view illustrating a U-shape slot according
to an embodiment of the present invention.
Figure 8 is a cross-sectional enlarged structural
schematic view illustrating a V-shape slot according
to an embodiment of the present invention.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0011] Specific examples of the present invention will
be further illustrated with reference to the drawings.
[0012] As shown in Figure 1-4, a nested stent used in
a body lumen of the invention is formed with a plurality
of stent struts connecting each other, and the adjacent
stent struts 1 are nested each other when the stent is
pressed and held.
[0013] The stent struts 1 are provided with concavo-
convex and interlace-arranged segments 2 thereon, the
segments 2 on the adjacent stent struts 1 are nested
each other in a meshing shape when the stent is pressed
and held.
[0014] An embodiment of the invention is shown as in
Fig.1, in which the corresponding segments on the ad-
jacent stent struts are interlace-arranged in a concavo-
convex shape. That is, segment 2’ at a position on stent
strut 1 is concave, while the segment 2" at a correspond-
ing position on the adjacent stent strut 1’ is convex. The
concave of segment 2’ and the convex of segment 2" on
the two adjacent stent struts 1, 1’ are in a complementary
configuration, so that the two adjacent struts can be nest-
ed each other after being pressed and held, as shown in
Figure 2.
[0015] Another embodiment of the invention is shown
as in Fig. 3 and Fig. 4, in which segments 2 are provided
on each stent strut 1, and between two adjacent seg-
ments 2 on each stent strut 1 is a concave segment 4.
The width of the segment 2 is slightly larger than the width
of the basal body of the stent struts 1 such as the concave
segment 4. The segment 2 is arranged on a stent strut
1 at positions corresponding to the concave segment 4
on an adjacent stent strut 1, and the number of the seg-
ment 2 on a stent strut is odd while the number of the
segment 2 on an adjacent stent strut is even. That is, the
segments 2 on the adjacent stent struts are odd-even
arranged.
[0016] Further, the stent struts can be provided with a
drug-loading slot 3 thereon. The drug-loading slot 3 is
distributed on the outer surface of the stent, and the drug-
loading slot may be either penetrating or non-penetrating,
that is, the drug-loading slot may (or may not) penetrate
through the strut. The drug-loading slots may be distrib-
uted on the segments 2 of stent struts 1.
[0017] The drug-loading slot 3 may be a single dead

hole or groove, or may also be combination of dead holes
and grooves.
[0018] The shape of the drug-loading slot 3 may be
the shape of circular, rectangular, oval, rhombus and the
like, or other irregular shapes, which are distributed on
the stent struts 1 and spaced from each other at a certain
interval. The number of the drug-loading slot 3 may be 0
to 10, preferable 2 to 6, on one stent strut.
[0019] The cross-sectional shape of the drug-loading
slot 3 may be rectangular (Figure 5), trapezoid with a
longer top side and a shorter bottom side (Figure 6), U-
shape (Figure 7), and V-shape (Figure 8), or other irreg-
ular shapes. Wherein, the width of the drug-loading slot
3 is in the range of 0.021 mm to 0.085 mm, and preferable
in the range of 0.030 to 0.070 mm, and most preferable
0.060 mm; the depth of the drug-loading slot 3 is in the
range of 0.021 to 0.080 mm, preferable the depth is in
the range of 0.021 to 0.055 mm, most preferable 0.035
mm. The total cross-section area of all the drug-loading
slots 3 on one stent strut 1 is 10% to 50% of the total
cross-section area of the said one stent strut 1. In order
to ensuring a sufficient strength and support force for the
stent struts 1, the cross-section area of all the drug-load-
ing slots 3 on one stent strut 1 being 20% to 40% of the
total cross-section area of the said one stent strut 1 is
preferable, in which case the width of the drug-loading
slot 3 should be no less than 0.05 mm, and the depth of
the drug-loading slot 3 should be no less than 0.02 mm.
[0020] The stent used in a body lumen of the present
invention may be made of metal or non-metal material,
and the metal may be a material with good biocompati-
bility such as cobalt-based alloy, stainless steel, and
magnesium alloy and the like. Non-penetrating slots or
holes, or penetrating slots or holes can be formed by
using laser etching technology at the outer surface of
stent metal struts.

Claims

1. A nested stent used in a body lumen, which is formed
of a plurality of stent struts connecting each other,
characterized in that adjacent stent struts (1) are
nested each other when the stent is pressed and
held.

2. The stent used in a body lumen according to claim
1, wherein the stent struts (1) are provided with con-
cavo-convex and interlace-arranged segments (2)
thereon, and the segments on the adjacent stent
struts (1) are nested each other in a meshing shape
when the stent is pressed and held.

3. The stent used in a body lumen according to claim
1, wherein the stent struts (1) are provided with seg-
ments (2) thereon, the segments (2) on adjacent
stent struts 1 are odd-even arranged, and the width
of the segments (2) is slightly larger than that of the
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basal body of the stent struts (1).

4. The stent used in a body lumen according to claim
1, wherein the stent struts (1) are provided with a
drug-loading slot (3) thereon, the drug-loading slot
(3) is distributed on the outer surface of the stent,
and the drug-loading slot is either penetrating or non-
penetrating.

5. The stent used in a body lumen according to claim
2, wherein the segments (2) of the stent struts (1)
are provided with a drug-loading slot (3) thereon, and
the drug-loading slot (3) is distributed on the outer
surface of the stent.

6. The stent used in a body lumen according to either
claim 4 or 5, wherein the shape of the drug-loading
slot (3) is circular, rectangular, oval, rhombus, or oth-
er irregular shapes.

7. The stent used in a body lumen according to claim
4, wherein the number of the drug-loading slot (3)
on one the stent strut (1) is 0 to 10, and the drug-
loading slots (3) are distributed on the one stent strut
(1) and spaced from each other if the number of the
drug-loading slot (3) is more than one.

8. The stent used in a body lumen according to either
claim 4 or 5, wherein the cross-sectional shape of
the drug-loading slot (3) is rectangular, trapezoid
with a longer top side and a shorter bottom side, U-
shape, V-shape, or other irregular shapes.

9. The stent used in a body lumen according to either
claim 4 or 5, wherein the width of the drug-loading
slot (3) is in the range of 0.021 mm to 0.085 mm.

10. The stent used in a body lumen according to either
claim 4 or 5, wherein the width of the drug-loading
slot (3) is in the range of 0.030 to 0.070 mm.

11. The stent used in a body lumen according to either
claim 4 or 5, wherein the depth of the drug-loading
slot (3) is in the range of 0.021 mm to 0.080 mm.

12. The stent used in a body lumen according to claim
4, wherein the total cross-section area of all the drug-
loading slots (3) on one stent strut (1) is 10% to 50%
of the total cross-section area of the one stent strut
(1).
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