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(57) Abstract: Disclosed herein is a lumen expanding
stent comprising a selected stent adapted to a lesion site
to be implanted therewith, a polytetrafluoro ethylene
sheet tightly adhered to the inner surface of the selected
stent, and a medical grade synthetic resin sheathed
over the selected stent, wherein the medical grade
synthetic resin is sheathed over the selected stent by
dipping the polytetrafluoro ethylene sheet adhered to
the inner surface of the selected stent in the medical
grade synthetic resin, thereby integrally joining the
polytetrafluoro ethylene sheet and the medical grade
synthetic resin through the selected stent sandwiched
therebetween. When the stent is implanted into a lumen
or blood vessel, it can prevent a tumor, etc., which
propagates at the outside of the stent, from penetrating
into the inside of the stent. Further, blood, bile or food
remnants can pass through the inside of the stent, without
being deposited on wires constituting the stent.
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LUMEN EXPANDING STENT AND METHOD FOR MAKING THE SAME
Technical Field

The present invention relates to a lumen expanding stent which is used for
maintaining smooth blood circulation at a lesion site of the esophagus or blood vessel
narrowed or occluded by lumen stenosis due to esophageal cancer, etc., or by
arteriosclerosis, and for smooth flow of bile secreted from the liver. The present
invention also relates to a method for making the lumen expanding stent.

Background Art

Generally, the narrowing of lumens due to a variety of diseases in the body leads
to a loss of function of the lumens, and the narrowing of the blood vessels leads to poor
blood circulation to develop diseases. A stent is a medical instrument that is surgically
implanted into the narrowed lumen or blood vessel to maintain them in an expanded state.

As a representative example of the stent, a Palmaz type stent is described in U.S.
Pat. No. 5.382.261.

The Palmaz type stent is effective when implanted into a narrowed lumen since it
maintains its length even when contracted and expanded. However, the Palmaz type stent
has a disadvantage that it is difficult to implant into a curved lumen or blood vessel, due to
its poor flexibility.

Further, U.S. Pat. No. 4,655,771 discloses a so-called “wall type stent”. Since
the stent has self-expandability and flexibility of its own, it can be easily implanted into a
curved lumen and blood vessel. However, since the length of the wall type stent varies
upon contraction thereof, the diameter of the wall type stent is reduced at the curved
location.

In addition to the above-mentioned patents, there are a number of patent
publications relating to stents for expanding a lumen: for example, see Korean Patent Nos.
0240832, 0193269, 0170219 and 0170220, Korean Patent Laid-Open Nos. 1999-85314 and
1999-9743, and in particular Korean Patent No. 189094 issued to the present inventor,
Korean Patent Laid-Open No. 1998-33463 and U.S. Pat. No. 6,027,525, etc.

Although these stents are different from one another in terms of manufacturing
methods and shapes thereof, they all have a hollow cylindrical body shape formed by
crossing or zigzagging metal alloy wires having a shape memory function.

Since the above-mentioned stents are manufactured by crossing and zigzagging
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one or more wires to form the hollow cylindrical body, a surface space 1 communicating
with the inside of a stent 2 is formed, as shown in Figs. 1 and 2. Accordingly, in the case
where the stent 2 is inserted to be placed in a narrowed esophagus or bile duct, the
esophagus or bile duct can be expanded at stent’s initial insertion stage.

As time goes by, cancer cells or remnants thereof propagate in the lumen and
penetrate into the inside 3 of the stent 2 through the surface space 1. Accordingly, all
prior art stents have a drawback requiring re-implantation although the time to carry out
the re-implantation depends on the size of cancer cell mass.

In other words, the penetration of cancer cells or remnants thereof into the inside 3
of the stent 2 cannot be completely blocked.

To solve the drawback, a stent is disclosed in U.S. Pat. Nos. 5,545,211 and
5,330,500. According to these patents, the outer surface of the stent 2 is wrapped with a
mesh and coated with a film made of polyurethane. Since the stent 2 has a polyurethane
film layer on its outer surface, it can prevent cancer cells and remnants thereof from
penetrating into the inside of the stent when implanted into a lumen.

The wrapping of the stent with the mesh facilitates the formation of the
polyurethane film layer.

Although the polyurethane film layer is formed on the outer surface of the stent to
prevent cancer cells and remnants thereof from penetrating into the inside of the stent, the
wires and mesh constituting the stent are woven with each other and exposed to bile, food
or blood remnants passing through the inside of the stent. = Accordingly, as time goes by,
the remnants are deposited on the wires and mesh and the stent cannot achieve its desired
function.

To solve the problem of the above stent, an artificial blood vessel made of
polytetrafluoro ethylene has been used to allow blood to flow unimpeded. However,
since the artificial blood vessel is difficult to combine with the stent, the stent and the
artificial blood vessel are separately implanted into a lJumen.

Although the stent and the artificial blood vessel are separately implanted, the
above-mentioned problem cannot be avoided since the artificial blood vessel is disposed on
the outer surface of the stent.

The details are exemplified in Korean Patent Laid-Open No. 2000-61947, filed by
the present inventor. Although largely different from the publication in the implantation
method, U.S. Pat. No. 5,713,917 discloses an artificial graft similar to the above artificial
blood vessel.

As can be seen from the above-mentioned patent publications, the stent and the

artificial graft are separately implanted.
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Disclosure of the Invention

Therefore, the present invention has been made in view of the above problems,
and it is an object of the present invention to provide a lumen expanding stent which is
used to prevent a tumor, etc., which propagates at the outside of the stent, from penetrating
into the inside of the stent when the stent is implanted into a lumen or blood vessel.

It is another object of the present invention to provide a lumen expanding stent
which is used for ensuring smooth flow of bile, food or blood remnants passing through the
inside of the stent without being deposited on wires constituting the stent.

In order to achieve the above objects of the present invention, there is provided a
composite lumen expanding stent, comprising:

a selected stent adapted to a lesion site to be implanted therewith;

a polytetrafluoro ethylene sheet tightly adhered to the inner surface of the selected
stent; and

a medical grade synthetic resin sheathed over the selected stent,

wherein the medical grade synthetic resin is sheathed over the selected stent by
dipping the polytetrafluoro ethylene sheet adhered to the inner surface of the selected stent
in the medical grade synthetic resin, thereby integrally joining the polytetrafluoro ethylene
sheet and the medical grade synthetic resin through the selected stent sandwiched
therebetween.

In accordance with the present invention, the composite stent is first implanted
into a lesion site. Although a tumor such as cancer is developed and grown at the lesion
site where the composite stent is implanted, the medical grade synthetic resin sheathed
over the selected stent can completely block the penetration of the tumor into the inside of
the composite stent. Further, since blood, bile or food passing through the inside of the
composite stent pass along the polytetrafluoro ethylene sheet adhered to the inner surface
of the selected stent, their remnants cannot be deposited on the selected stent.

Brief Description of the Drawings

The above and other objects, features and other advantages of the present
invention will be more clearly understood from the following detailed description taken in
conjunction with the accompanying drawings, in which:

Figs. 1 and 2 are drawings showing a structure of a prior art stent;

Fig. 3 is an explanatory view showing stages in the manufacture of a composite

stent according to the present invention;
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Fig. 4 is a partial cross-sectional view showing a composite stent according to the
present invention; and
Fig. 5 is a top view of showing a portion of Fig. 4.

Best Mode for Carrying Out the Invention

In Fig. 3, there are shown stages in the manufacture of a composite stent according
to the present invention. In Fig. 4, there is shown a structure of a composite stent
according to the present invention.

First, the diameter and length of the composite stent according to the present
invention are determined in accordance with the size of lumen into which the composite
stent is to be implanted. Next, a glass tube 10 having the same or similar diameter as the
composite stent is selected.

A polytetrafluoro ethylene sheet 11 tightly surrounds the outer surface of the glass
tube 10, and both ends 11' and 11" of the sheet 11 are joined to each other at their
overlapping portion.

A stent 12 having a desired diameter is selected from conventional stents,
manufactured by crossing and zigzagging wires, as described above. The selected stent
12 is fitted over the polytetrafluoro ethylene sheet 11 so that the stent 11 and the
polytetrafluoro ethylene sheet 12 are tightly adhered to each other.

Accordingly, the polytetrafluoro ethylene sheet 11 is adhered onto the glass tube
10, and the selected stent 12 is adhered onto the polytetrafluoro ethylene sheet 11. The -
structure is then dipped in a container 13 filled with a medical grade synthetic resin 14.

At this step, it should be noted that the polytetrafluoro ethylene sheet 11 and the
selected stent 12 are completely dipped in the medical grade synthetic resin 14.

The medical grade synthetic resin 14 is contacted with the polytetrafluoro ethylene
sheet 11 through the selected stent 12 [except for points of contact between the selected
stent 12 and polytetrafluoro ethylene sheet 11].

As a result, the selected stent 12 is disposed between the medical grade synthetic
resin 14 formed at its outer surface and the polytetrafluoro ethylene sheet 11 formed at its
inner surface.

The selected stent 12 sheathed with the medical grade synthetic resin 14 is taken
out from the container 13. The medical grade synthetic resin 14 is then subjected to heat-
drying. The glass tube 10 is pulled out from the polytetrafluoro ethylene sheet or broken
to pieces to manufacture a composite stent 15 according to the present invention.

The composite stent 15 thus manufactured has a structure in which the
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polytetrafluoro ethylene sheet 11 is adhered to the inner surface of the selected stent 12
and the medical grade synthetic resin 14 is sheathed over the selected stent 12, thereby
integrally joining the polytetrafluoro ethylene sheet 11 and the medical grade synthetic
resin 14 through the selected stent 12 sandwiched therebetween.

The composite stent 15 according to the present invention can be implanted into
lesion sites such as lumen, the esophagus, a blood vessel, etc., in accordance with
conventional stent implantation methods in the art.

Although a tumor such as cancer is developed and grown at a lesion site where the
composite stent 15 is implanted, the medical grade synthetic resin 14 sheathed over the
selected stent 12 can completely block the penetration of the tumor into the inside of the
composite stent 15. Further, since blood, bile or food passing through the inside of the
composite stent 15 pass along the polytetrafluoro ethylene sheet 11 adhered to the inner
surface of the selected stent 12, their remnants cannot be deposited on the selected stent 12.

In particular, since the polytetrafluoro ethylene sheet 11 has a very slippery
surface due to its material property, the remnants can easily pass along the sheet 11 without
being deposited on the sheet 11.

In accordance with an aspect of the present invention, there is provided a method
for making the composite stent 15. First, the polytetrafluoro ethylene sheet 11 adhered to
the inner surface of the selected stent 12 is wound so as to be tightly adhered to the outer
surface of the glass tube 10. Preferably, a polytetrafluoro ethylene tube 20 having the
same or similar diameter as the selected stent 12 can be fitted over the glass tube 10.

In the present invention, the medical grade synthetic resin 14 may be currently
used polyurethane, but the material is not particularly limited so long as it is not harmful to
the human body and its liquid state is maintained. The material of the polytetrafluoro
cthylene sheet 11 adhered to the inner surface of the selected stent 12 is not particularly
limited, so long as it is not harmful to the human body and it is made into a sheet.

The use of the polytetrafluoro ethylene tube 20 in the manufacture of the
composite stent 15 can avoid a disadvantage caused by using the polytetrafluoro ethylene
sheet 11.  That is, in the case of using the polytetrafiuoro ethylene sheet 11 instead of the
polytetrafluoro ethylene tube 20, there is a possibility that bile and blood vessel remnants
are deposited on the overlapping portion of both ends 11' and 11" of the sheet 11.

In accordance with the method for making the composite stent 15 of the present
invention, a medical grade synthetic resin sheet (or a sheet having the same or similar
properties to the medical grade synthetic resin sheet) is adhered to the inside of the selected
stent 12 and is then dipped in a liquid state medical grade synthetic resin, thereby integrally

joining the medical grade synthetic resin sheet (or the sheet having the same or similar
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properties to the medical grade synthetic resin sheet) and the medical grade synthetic resin
through the selected stent 12 sandwiched therebetween. Therefore, it is to be understood
that all medical composite stents manufactured in accordance with various other
modifications of the method according to the present invention belong to the scope of the

invention.

Industrial Applicability

As can be seen from the foregoing, although a tumor such as cancer has developed
and grown at a lesion site where the composite stent according to the present invention is
implanted, the medical -grade synthetic resin sheathed over the selected stent can
completely block the penetration of the tumor into the inside of the composite stent.
Further, since blood, bile or food passing through the inside of the composite stent pass
along the polytetrafluoro ethylene sheet adhered to the inner surface of the selected stent,
their remnants cannot be deposited on the selected stent. Therefore, the composite stent
according to the present invention is useful for preventing blood vessel, bile and food
remnants from being deposited on the selected stent.

Although the preferred embodiments of the present invention have been disclosed
for illustrative purposes, those skilled in the art will appreciate that various modifications,
additions and substitutions are possible, without departing from the scope and spirit of the
invention as disclosed in the accompanying claims.
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Claims:

1. A lumen expanding stent, comprising:

a selected stent 12 having a size and diameter suitable for a lesion site to be
implanted therewith and manufactured by crossing and zigzagging one or more wires;

a polytetrafluoro ethylene sheet 11 tightly adhered to the inner surface of the
selected stent 12; and

a medical grade synthetic resin 14 sheathed over the selected stent 12,

wherein the medical grade synthetic resin 14 is integrally joined to the
polytetrafluoro ethylene sheet 11 through the selected stent 12 sandwiched therebetween.

2. The lumen expanding stent according to claim 1, wherein the polytetrafluoro
ethylene sheet 11 is a polytetrafluoro ethylene tube 20.

3. A method for making a lumen expanding stent, comprising the steps of:

preparing a selected stent having a size and diameter suitable for a lesion site to be
implanted therewith by crossing and zigzagging one or more wires;

preparing a glass tube having the same or similar diameter as the selected stent,
tightly surrounding a polytetrafiuoro ethylene sheet along an outer surface of the glass
tube, and joining both ends of the polytetrafluoro ethylene sheet to each other at their
overlapping portion;

inserting the selected stent into the polytetrafluoro ethylene sheet so that the stent
and the polytetrafluoro ethylene sheet are tightly adhered to each other, and dipping in a
container filled with a medical grade synthetic resin, thereby contacting the medical grade
synthetic resin with the polytetrafluoro ethylene sheet through the selected stent
sandwiched therebetween; and

taking out the selected stent sheathed with the medical grade synthetic resin from
the container, drying to integrally join the polytetrafluoro ethylene sheet and the medical
grade synthetic resin through the selected stent sandwiched therebetween, and separating
the glass tube from the polytetrafluoro ethylene sheet.

4. The method for making a lumen expanding stent according to claim 3, wherein

the polytetrafluoro ethylene sheet is a polytetrafluoro ethylene tube.
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