
To Promote the Progress	  of Science and Useful Arts

The Director
of the United States Patent and Trademark Office has received 

an application for a patent for a new and useful invention. The title 
and description of the invention are enclose. The requirements  
of law have been complied with, and it has been determined that  

a patent on the invention shall be granted under the law. 

Therefore, this United States

grants to the person(s) having title to this patent the right to exclude others from making, 
using, offering for sale, or selling the invention throughout the United States of America or 
importing the invention into the United States of America, and if the invention is a process, 
of the right to exclude others from using, offering for sale or selling throughout the United 
States of America, products made by that process, for the term set forth in 35 U.S.C. 154(a)(2) 
or (c)(1), subject to the payment of maintenance fees as provided by 35 U.S.C. 41(b). See the 
Maintenance Fee Notice on the inside of the cover.

Director of the United States Patent and Trademark Office



Maintenance Fee Notice
If the application for this patent was filed on or after December 12, 1980, maintenance fees 
are due three years and six months, seven years and six months, and eleven years and six 
months after the date of this grant, or within a grace period of six months thereafter upon 
payment of a surcharge as provided by law. The amount, number and timing of the mainte-
nance fees required may be changed by law or regulation. Unless payment of the applicable 
maintenance fee is received in the United States Patent and Trademark Office on or before 
the date the fee is due or within a grace period of six months thereafter, the patent will expire 
as of the end of such grace period.

Patent Term Notice
If the application for this patent was filed on or after June 8, 1995, the term of this patent 
begins on the date on which this patent issues and ends twenty years from the filing date of 
the application or, if the application contains a specific reference to an earlier filed applica-
tion or applications under 35 U.S.C. 120, 121, 365(c), or 386(c), twenty years from the filing date 
of the earliest such application (“the twenty-year term”), subject to the payment of mainte-
nance fees as provided by 35 U.S.C. 41(b), and any extension as provided by 35 U.S.C. 154(b) or 
156 or any disclaimer under 35 U.S.C. 253.

If this application was filed prior to June 8, 1995, the term of this patent begins on the date 
on which this patent issues and ends on the later of seventeen years from the date of the 
grant of this patent or the twenty-year term set forth above for patents resulting from appli-
cations filed on or after June 8, 1995, subject to the payment of maintenance fees as provided 
by 35 U.S.C. 41(b) and any extension as provided by 35 U.S.C. 156 or any disclaimer under 
35 U.S.C. 253.

Form PTO-377C (Rev 09/17)



(54) RESECTOR BALLOON WITH SHOCK
ABSORBER PADDING AND RIGID OR
FLEXIBLE CATHETER

(71) Applicant: YKK SAǦLIK HİZMETLERİ
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A catheter (1) resector balloon (8) used in the treatment of

any type of endoluminal-endobronchial tumoral or non-

tumoral narrowing and occlusions and endovascular
obstructions seen in the hollow tubular organs such as the
trachea, esophagus, urinary tract, biliary tract, etc. and
vessels, characterized in that, it comprises the following; at
least one flexible pad section with pressure and proximity
sensor and/or pad section without pressure and proximity
sensor which provides soft stopping at the final wall section
where the catheter (1) resector balloon (8) is applied in a
soft, flexible and shock absorber manner at the tip (2)
portion, prevents punctures, tears, bursts or vascular dam-
ages occurred in the tissues and vessels formed as a region,
undesired complications, provides stopping without giving
any damage to its location.
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RESECTOR BALLOON WITH SHOCK

ABSORBER PADDING AND RIGID OR

FLEXIBLE CATHETER

TECHNICAL FIELD OF THE INVENTION

The present invention relates to resector balloons used in

the treatment of any type of endoluminal-endobronchial

tumoral or non-tumoral constriction and obstructions and

endovascular obstructions observed in the hollow tubular

organs such as the trachea, esophagus, urinary tract, biliary

tract, etc. and veins.

The present invention particularly relates to a resector

balloon with shock absorber padding and rigid or flexible

catheter which is formed as a section that enables soft

stopping at the final wall section where it is applied as a soft,

flexible, and shock-absorbing manner at the end of the

resector balloon.

STATE OF THE ART

Resector balloons are used in the treatment of any type of

endoluminal-endobronchial tumoral or non-tumoral con-

strictions and occlusions and endovascular obstructions
observed in the hollow tubular organs such as the trachea,
esophagus, urinary tract, biliary tract, etc. and vessels.

In the balloon application, which is one of the endobron-
chial treatment methods, the balloon is used as a buffer for
the dilatation of the narrow bronchus and stopping hemor-
rhage in the region of bleeding. The balloon dilatation is
implemented in order to expand the narrow bronchus, par-
ticularly the bronchial lumen before placing the stent based
on the pressure of the tumor outside the bronchus. Moreover,
the balloon tamponade is applied in order to control bleeding
due to the tumor tissue in the trachea. Similar to the
respiratory tract, balloon application is carried out in the
expansion of the narrowing in the esophagus and the urinary
tract and in controlling bleeding.

As a medical device, the resector balloons are used which
are designed for opening the narrow areas in all endoluminal
narrowing lesions and pathological events and to turn back
the tubular organs and structures called lumens to their
original openness. The operation principle of the rigid and
flexible catheter resector balloon is based on the principle
that undesired tissues are removed from their location with
the effect of the damage occurred as a result of the com-
pression and friction application of the braid or coating
structure that covers the surface of the balloon as a result of
the inflating and deflating processes of the balloon that are
repeated in the narrowed regions.

The undesired tissues are cleaned from the narrowed
luminal area or organ as a result of this effect. The area
which performs the main shaving or scrapping process may
be the area that covers the surface of the balloon, braid mesh,
or an embossed surface which is obtained by any kind of
spraying method. It is based on the principle of opening the
narrowed lumens and providing the normal fluidity again as
a result of inflating or deflating the medical device with any
kind of balloon catheter which is covered with embossed
surface or braid sheath or moving the same in a reciprocating
manner or around itself.

The rigid or flexible catheter resector balloon device
designed for opening the narrowed luminal structures is used
to open the luminal narrowing in the organ and structures at
a depth that cannot be visualized or cannot be followed by
the imaging systems.

In case the resection process made at a depth that is not

visible or cannot be visualized namely pushing the

embossed balloon whose surface is coated or covered with
a braided mesh into deep, damage may occur in the tissue.

The resections made in the deep parts of the tissue without
seeing the same properly can lead to damage in tissues and
vessels. The damage that occurred in the tissues and vessels
may be in the form of puncture, tear, burst, or vessel
damages. The vessel, bronchus, or other tissue damages can
lead to non-recoverable cases and patient deaths.

In the patent application numbered TR 2006 05770, and
titled flexible and rigid catheter resector balloon, the resector
balloon structure disclosed is required to be developed and
thus new technical developments are required regarding
maintaining its functionality without damaging the tissue.
While the resector balloon advances, the resections made
without visualizing the deep parts of the tissues may lead to
damages in the tissues and vessels. New technical develop-
ments are required in order to prevent this situation.

In the patent application numbered WO2014150813
belong to the year 2013, a hand-held resector balloon system
comprises a balloon catheter that has a resection surface and
a hub attached to a hand-held pump. The hub comprises an
inflation hole which provides fluid to the first lumen of the
catheter in order to inflate and deflate the balloon repeatedly
for the resection of the biological material. However, the
resections mentioned above which are made in the deep
parts of the tissue without seeing the same properly can lead
to damage in tissues and vessels. There are problems as not
being able to carry out sufficient resections and causing
damage in tissues and vessels with the resections made. In
this regard, its structure is required to be developed.

It is required to study the new technical developments due
to the problems described in the state of the art. New
methods that facilitate the work of the surgeon and prevent
the occurrence of life-threatening conditions due to vascular
damage are required.

OBJECTS OF THE INVENTION

The object of the present invention, based on the state of
the art, is to develop a resector balloon with shock absorber
padding and rigid or flexible catheter, in which the disad-
vantages of the current structures are eliminated, that is
formed as a section that enables soft stopping at the final
wall section where it is applied, works in a soft, flexible and
shock absorber manner at the catheter tip section following
the resector balloon, prevents puncture, tear, burst or vas-
cular damage in the tissues and vessels.

Another object of the invention is to provide a flexible
structure to the tip portion of the catheter, thereby allowing
the user to feel the contact in the tissue part on which this
structure rests and applies force. When the pad at the tip
portion of the catheter reaches the end of the organ or lumen
or tubular area, the surgeon feels this and prevents harsh
contact and prevents damage to the very thin vessel, bron-
chus, or other tissues.

Another object of the present invention is to prevent
non-recoverable cases and patient deaths due to the vessel,
bronchus, or other tissue damages in the areas where the
resector balloon is applied.

Another object of the present invention is to facilitate the
work of the surgeon and to provide a structure to the resector
balloon that does not cause any damage to vessels, bronchus,
or other tissues.

Another object of the present invention is to allow the
surgeon to feel the last part of the tissue, vessels as the
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resector balloon advances and in this case not to damage

tissues, vessels in the unseen area by the resector balloon.

In order to achieve these objects, a resector balloon with

shock absorber padding and a rigid or flexible catheter is

developed which prevents any potential damages to the

lumen namely the walls of the vessel, bronchus or other

tissues during its advance along the lumen since the pad

region on the tip portion of the catheter is flexible and soft.

DESCRIPTION OF THE FIGURES

FIG. 1 illustrates the drawing of the flexible padded

braided tip portion in a folded manner without damaging the

tissue vessel part in an illustrative embodiment of the

invention.

FIG. 2 illustrates the drawing of the flexible padded

braided tip portion in an open, free manner in an illustrative

embodiment of the invention.

FIG. 3 illustrates the drawing of the flexible spring tip

portion in a folded manner without damaging the tissue

vessel part in an illustrative embodiment of the invention.

FIG. 4 illustrates the drawing of the flexible spring tip

portion in an open, free manner in an illustrative embodi-

ment of the invention.

FIG. 5 illustrates the drawing of the flexible accordion tip

portion in a folded manner without damaging the tissue

vessel part in an illustrative embodiment of the invention.

FIG. 6 illustrates the drawing of the flexible accordion tip

portion in an open, free manner in an illustrative embodi-

ment of the invention.

FIG. 7 illustrates the drawing of the flexible padded

balloon tip portion in a folded manner without damaging the

tissue vessel part in an illustrative embodiment of the

invention.

FIG. 8 illustrates the drawing of the flexible padded

balloon tip portion in an open, free manner in an illustrative

embodiment of the invention.

Reference Numerals

1 Catheter

2 Tip

3 Flexible pad braid

4 Braid mesh sheath

5 Flexible spring tip

6 Flexible accordion tip

7 Flexible pad balloon tip

8 Balloon

DETAILED DESCRIPTION OF THE
INVENTION

An area that is soft, flexible, and shock-absorbing and
enables soft stopping at the tip (2) portion of the shock
absorber padded rigid or flexible catheter (1) resector bal-
loon (8) that we newly developed is formed. The area which
is present as a flexible area in the tip (2) portion of the
catheter (1) slows down softly when the catheter (1) reaches
to the last point of the organ and the tissue damage is
prevented by means of the flexible pad braided (3) tip (2).

This area which is located on the tip (2) of the catheter (1)
is flexible and it is intended for feeling the touch of the last
part or resting point. The pad at the tip (2) portion of the
catheter (1), flexible spring tip (5) or flexible accordion tip
(6) or flexible pad balloon tip (7) region prevents harsh

contact when it comes to the end of the organ or lumen or
tubular area and prevents damage to the very thin vessel,
bronchus or other tissues.

The pad region on the tip (2) portion of the catheter (1) is
flexible and soft and prevents damage to the lumen namely
the walls of the vessel, bronchus, or other tissues during its
advance along the lumen. The padded rigid or flexible
catheter (1) resector balloon (8) provides scraping and
removing of any undesired structures that narrow the lumen
without causing tissue damage at the thin and final points
that it would reach by means of the flexible, soft pad texture
at the tip (2) portion.

The padded rigid or flexible resector balloon (8) is cov-
ered with braided mesh sheath (4) structure which is
obtained by a reverse braid with reverse knots. A braid mesh
sheath (4) which is obtained as a braid which is reversely
braided and is with external knots is formed in order to allow
the padded rigid or flexible resector balloon (8) can function,
namely make scrapping and shaving processes possible. Or
a balloon (8) coated with a spraying method such that it
becomes embossed is obtained. This area at the tip (2)
portion of the padded rigid or flexible catheter (1) resector
balloon (8) to which pad section is added can be a spring or
a similar material.

The pad section may be obtained by means of bending
like an accordion; the flexible accordion tip (6) may be
manufactured from a plastic material. The pad section can be
manufactured as a flexible, pad braid (3) from a material
coated on the balloon (8). The pad section may be manu-
factured as an extension to the tip of the balloon of the
scrapper material that is coated on the balloon (8). The pad
section may be manufactured as a continuation of the tip (2)
of the scrapping structure by means of extending the braid
structure that coats the surface of the balloon (8) and
reversing the same.

Moreover, a flexible pad section is obtained at the tip (2)
of the balloon (8) catheter (1) by means of spraying or
embossing or by extending the tip (2) portion of the balloon
(8) a few mm from the rigid tip of the catheter (1).

This flexible pad portion will lead to a feeling of soft
approach when the balloon (8) part catheter (1) is passed
through the bronchoscope device and is pushed into deep
areas of the bronchus and approaches to a narrow region or
touches to the opposite tissue. Thus, this slow and soft
approaching feeling is created with the effect of the balloon
(8) which is extended or left long on the tip (2) portion of the
catheter (1). The undesired complications such as damage,
puncture, tear, and hemorrhage in luminal tissues are
avoided by means of this flexible soft pad tip (2).

The invention relates to the catheter (1) resector balloons
(8) used in the treatment of any type of endoluminal-
endobronchial tumoral or non-tumoral narrowing and occlu-
sions and endovascular obstructions seen in the hollow
tubular organs such as the trachea, esophagus, urinary tract,
biliary tract, etc. and vessels, characterized in that, it com-
prises the following; at least one flexible pad section with
pressure and proximity sensor and/or pad section without
pressure and proximity sensor which provides soft stopping
at the final wall section where the catheter (1) resector
balloon (8) is applied in a soft, flexible and shock absorber
manner at the tip (2) portion, prevents puncture, tear, burst
or vascular damages occurred in the tissues and vessels
formed as a region, undesired complications, provides stop-
ping without giving any damage to its location.

It comprises a tip (2) in the form of a pad section which
serves as a flexible, pad in the continuation of the catheter
(1), balloon (8) that allows feeling the touch in the tissue part
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that it rests or forces while it advances in the sections which
cannot be seen by the surgeon during the operation.

The area which is present as a flexible area in the tip (2)
portion of the catheter (1) comprises a flexible pad braided
(3) tip (2) which enables the catheter (1) to slow down softly
when the last point of the organ is reached and prevents
tissue damage and enables to stop softly in a flexible and
shock absorber manner.

The catheter (1), balloon (8) comprises pad, flexible
spring tip (5) or flexible accordion tip (6) or flexible pad
balloon tip (7) region on the tip (2) portion which prevents
harsh contact when it comes to the end of the organ or lumen
or tubular area and prevents damage to the very thin vessel,
bronchus or other tissues.

The resector balloon (8) contains a reverse or plain
braided mesh braid sheath (4) on it, the tip (2) contains a
reverse or plain braided flexible pad braided (3) section on
it.

The catheter (1) comprises at least one pressure and
proximity sensor on the resector balloon (8) tip (2) that
provides operation without giving damage by means of
perceiving the pressure in its location.

The invention is a production method of a padded rigid or
flexible catheter (1) resector balloon (8), characterized in
that, it comprises the following process steps; forming at
least one inflatable balloon (8) on the catheter (1), forming
the region in the form of flexible pad section which enables
stopping without damaging vessel, tissue at the last section
following the balloon (8) by means of being stretched like a
pad, creating a mesh braid sheath (4) or a hard surface on the
balloon (8), making the catheter (1) balloon (8) connections.

A pad, flexible pad braided (3) tip (2) or flexible spring tip
(5) or flexible accordion tip (6) or flexible pad balloon tip (7)
region which provides stopping without giving damage to
the tissue, vessel, at the tip (2) portion of the catheter (1),
balloon (8) is formed.

At least one pressure, and proximity sensor is formed on
the catheter (1) resector balloon (8) tip (2) which provides
operation without giving damage by means of perceiving the
pressure in its location.

I claim:
1. A padded catheter resector balloon for treating hollow

tubular organs for endoluminal tumoral narrowing, endolu-
minal tumoral occlusions, endoluminal non-tumoral narrow-
ing, endoluminal non-tumoral occlusions, endobronchial
tumoral narrowing, endobronchial tumoral occlusions,
endobronchial non-tumoral narrowing, endobronchial non-
tumoral occlusions, and endovascular obstructions, charac-
terized in that;

the padded catheter resector balloon comprises at least
one flexible, pad section which provides soft stopping
at a final wall section of the hollow tubular organs,
wherein the catheter resector balloon is applied in a
soft, flexible and shock absorbing manner at a tip
portion, thereby minimizing punctures, tears, bursts or
vascular damage in the tissues and vessels of the
hollow tubular organs.

2. The padded catheter resector balloon of claim 1,
characterized in that;

the tip portion is in the form of a pad section which serves
as a flexible pad that allows feeling, contact and/or
touch in a tissue part that the tip rests in, or forces
through, while the padded catheter resector balloon

advances in sections of the hollow tubular organs
which cannot be seen by a surgeon during an operation.

3. The padded catheter resector balloon of claim 1,
characterized in that;

the tip portion of the padded catheter resector balloon
comprises a flexible pad braided tip which enables the
padded catheter resector balloon to slow down softly
when a last point of the organ is reached, thereby
minimizing tissue damage and enabling the padded
catheter resector balloon to stop softly in a flexible and
shock absorber manner.

4. The padded catheter resector balloon of claim 1,
characterized in that;

the tip portion of the padded catheter resector balloon
comprises pad section, a flexible spring tip, flexible
accordion tip, or flexible pad balloon tip region, which
minimizes harsh contact when the tip portion comes to
an end of an organ, lumen or tubular area, thereby
minimizing damage to very thin vessels, bronchi or
tissues.

5. The padded catheter resector balloon of claim 1,
characterized in that;

the tip portion of the padded catheter resector balloon
comprises at least one pressure and proximity sensor,
which provides operation without damaging the hollow
tubular organs, wherein the at least one pressure and
proximity sensor provides a means of perceiving pres-
sure at a location of the tip portion during operation.

6. A catheter resector balloon used in treating hollow
tubular organs for endoluminal tumoral narrowing, endolu-
minal tumoral occlusions, endoluminal non-tumoral narrow-
ing, endoluminal non-tumoral occlusions, endobronchial
tumoral narrowing, endobronchial tumoral occlusions,
endobronchial non-tumoral narrowing, endobronchial non-
tumoral occlusions, and endovascular obstructions, the cath-
eter resector balloon comprising:

a catheter and an expandable balloon, the catheter being
secured to the expandable balloon at a first end thereof,
the expandable balloon being covered by a braided
mesh sheath; and

a flexible tip secured to an end of the expandable balloon
opposite to the first end thereof, the flexible tip con-
figured to retract to a folded position or extend to an
unfolded position, the flexible tip being a shock
absorber to absorb force against the hollow tubular
organs and to provide a user of the catheter resector
balloon with resistance whereby the user is informed
that the catheter resector balloon has been positioned
against a final wall of the hollow tubular organ such
that the catheter resector balloon does not damage the
hollow tubular organ.

7. The catheter resector balloon of claim 6 wherein the
catheter is rigid.

8. The catheter resector balloon of claim 6 wherein the
catheter is flexible.

9. The catheter resector balloon of claim 6 wherein the
flexible tip is formed from a plastic material.

10. The catheter resector balloon of claim 6 wherein the
flexible tip includes a flexible spring.

11. The catheter resector balloon of claim 6 wherein the
flexible tip includes a flexible accordion tip.

12. The catheter resector balloon of claim 6 wherein the
flexible tip includes a flexible pad balloon tip.
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