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BRONCHOSCOPIC LUNG VOLUME
REDUCTION VALVE

BACKGROUND

[0001] Emphysema is a chronic, progressive disease of the
lungs which affects millions of Americans. Patients affected
with emphysema have a difficult time breathing. Emphy-
sema is not presently curable, but it can be treated. Emphy-
sema often is a result of chronic infection or irritation of the
bronchial tubes. The bronchial tubes extend from the wind-
pipe to the lungs, and look like branches of a tree, with the
branches becoming smaller and smaller until each one ends
in a cluster of small air spaces in the lung, called alveoli.
When the bronchi become irritated, some of the airways may
be obstructed, trapping air in the lung beyond them. The
walls of the tiny air spaces may become damaged and may
tear. If the stretching and destruction of the walls of the
alveoli continues, portions of the lungs may become
enlarged, at the same time becoming less efficient in
exchanging oxygen for carbon dioxide. Healthy portions of
the lungs may be compressed by the diseased lung portions.

[0002] Lung volume reduction surgery is one treatment
used to relieve the symptoms of emphysema. The surgery
creates more room for the patients’ lungs by removing
portions of the overly distended diseased lung. Up to
20-30% of each lung may be removed to allow more space
for the remaining portion of the lung to inflate. While not a
cure for emphysema, the surgery does afford many patients
the opportunity to lead healthier, more active lives. Lung
volume reduction surgery (LVRS) has been shown to
improve pulmonary function, exercise capacity, quality of
life and survival rate in selected patients. However, LVRS is
a major surgical procedure with complications and potential
morbidity and mortality, and is not suited for patients that
may be weak, or otherwise unable to undertake major

surgery.
SUMMARY OF THE INVENTION

[0003] In one aspect, the present invention is directed to a
valve to perform lung volume reduction procedures, which
comprises a braided structure adapted for endoscopic inser-
tion in a bronchial passage, the braided structure having a
proximal end and a distal end, a non porous coating adapted
to prevent flow of air through the braided structure, a
constricted portion of the braided structure preventing flow
of air through a tubular central lumen of said braided
structure, and defining a funnel shaped portion thereof, and
at least one hole of the braided structure adapted to permit
flow of mucus from the distal end to the proximal end. The
funnel shaped portion is adapted to prevent flow of air from
the proximal end to the distal end.

[0004] In a different aspect, the invention is directed to a
one way valve for a biological flow passage. The valve
comprises an elongated braided structure sized for insertion
in the biological flow passage, a portion of the braided
structure forming a substantially tubular shell, the braided
structure maintaining an expanded operative shape after
being temporarily compressed, a non porous coating of the
braided structure, a constricted portion of the elongated
braided structure disposed between a proximal end and a
distal end thereof, the constricted portion defining at least
one funnel shaped region of the braided structure impeding
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flow towards the distal end, and at least one hole formed in
the non porous coating, permitting a flow of fluid towards
the proximal end.

BRIEF DESCRIPTION OF THE DRAWINGS

[0005] FIG. 1 is a diagram showing a first embodiment of
a lung volume reduction valve according to the present
invention;

[0006] FIG. 2 is a diagram showing a second embodiment
of a lung volume reduction valve according to the present
invention, with an anchoring mechanism;

[0007] FIG. 3 is a diagram showing a third embodiment of
a lung volume reduction valve according to the present
invention, with a retrieval rod;

[0008] FIG. 4 is a diagram showing a fourth embodiment
of a lung volume reduction valve according to the present
invention, with a secondary one way valve;

[0009] FIG. 5 is a diagram showing another embodiment
of a lung volume reduction valve according to the present
invention, with an exemplary anchoring structure;

[0010] FIG. 6 is a diagram showing yet another embodi-
ment of a lung volume reduction valve according to the
present invention, with another anchoring structure; and
[0011] FIG. 7 is a diagram showing a different embodi-
ment of a lung volume reduction valve according to the
present invention, with a zig zag ring.

DETAILED DESCRIPTION

[0012] The present invention may be further understood
with reference to the following description and the appended
drawings, wherein like elements are referred to with the
same reference numerals. The present invention is related to
medical devices used to provide unidirectional flow within
biological flow passages. More specifically, the invention is
related to medical devices used to control the flow of air and
of mucus within the bronchial passages of a lung.

[0013] The exemplary embodiments of the present inven-
tion described herein relate to a one way valve which can be
used to control the flow of a gas through a biological flow
passage. In one example, the one way valve is used during
lung volume reduction procedures which are often per-
formed to alleviate the symptoms of emphysema. The one
way valve may be used to restrict the flow of air reaching
selected portions of the lungs, and at the same time to permit
the flow of residual air and/or mucus and other fluids out of
the lung. The exemplary valve according to the invention
may comprise a braided tubular structure that is constricted
at one end or in the middle. The braided structure may be
covered with a non-porous coating, and may include open-
ings or a secondary additional valve to allow passage of
mucus across the valve.

[0014] Lung Volume Reduction (LVR) surgery is a medi-
cal technique used to treat emphysema. Although the pro-
cedure does not provide a cure to emphysema, it often
alleviates the symptoms of the disease, and can significantly
improve the quality of life of the patient. Emphysema results
from chronic infection or irritation of the bronchial tubes,
often caused by smoking, pollution, or other environmental
and genetic factors. The bronchial tubes extend from the
windpipe to the lungs, and look like branches of a tree, with
the branches becoming smaller and smaller until each one
ends in a cluster of small air spaces in the lungs, called
alveoli. Emphysema causes some of the airways to become
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irritated and obstructed, trapping air in the lung beyond
them. The walls of the alveoli in that region of the lung may
become damaged and may tear. If the stretching and destruc-
tion of the walls of the air spaces continues, portions of the
lungs may become enlarged, while at the same time becom-
ing less efficient in exchanging oxygen for carbon dioxide.
[0015] In more advanced stages of the disease, healthy
portions of the lungs may be compressed by the diseased and
enlarged lung portions. The diaphragm of the patient also
may be compressed by the enlarged lung tissue, so that
taking every breath becomes a difficult and tiring process.
The patient is faced with the dual challenges of breathing
with only a portion of the lungs being functional, and with
the additional difficulty of filling those functional portions
with air against the pressure of the enlarged lungs. Conven-
tional LVR surgery has been used to alleviate these diffi-
culties. During the procedure, some of the diseased portions
of the lung or lungs are removed via an open thoracotomy.
About 20% to 30% of each lung may be removed in this
major surgical operation, which is complex and has a high
morbidity rate. The benefit of removing the enlarged, dis-
eased portions of the lungs is that more room is left in the
thoracic cavity where the remaining portion of each lung can
expand.

[0016] Less intrusive procedures have been developed to
achieve results similar to those of the open chest LVR
procedures, without the associated complications and high
morbidity rates. Principally, these less intrusive procedures
involve depositing in the lungs devices that restrict the flow
of air to the diseased portions of the lungs. Often, a bron-
choscope is used to deliver the devices, without having to
resort to cutting through the chest of the patient. The devices
may be valves, which are placed in the bronchial passages
leading to the affected portions of the lungs, or some other
form of flow blockage, which prevents air from reaching the
diseased portions. When a valve is used to prevent air from
reaching selected portions of the lung, it is important to
ensure that mucus can be expelled from those portions. A
buildup of mucus in the lungs may lead to infections and
other serious complications. Accordingly, it is desirable to
provide valves that permit residual air and mucus to exit the
lung, while preventing air from flowing therein.

[0017] Various devices and structures have been used in
medical procedures to occlude the flow of a fluid in a
biological flow passage or vessel. For example, it is often
useful to restrict the flow of blood through a vein or artery.
These devices generally consist of a braided metallic struc-
ture similar to a Wallstent© flexible tube, which is made
impermeable with a polymeric coating. The flexible braided
tube is constricted near its middle portion, into a shape
similar to that of an hourglass. Alternatively, the braided
tube may be constricted at one end, to form a cylindrical
shell with one end terminating in a point. Examples of a
flexible braided tube used for occluding the flow of a fluid
through a blood vessel are described in U.S. Pat. No.
5,919,224, assigned to Schneider USA Inc., whose subject
matter is hereby incorporated in its entirety by reference.
[0018] Structures similar to the one described above have
been used also as filters placed in the bloodstream, for
example to capture blood clots and prevent them from
traveling through the patient’s vascular system. U.S. Pat.
No. 5,836,969 assigned to Boston Scientific describes one
such filters, with an anchoring mechanism to retain it in
place in a patient’s vena cava. The anchoring mechanism
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consists of projecting wires and hooks, and serves to retain
the filter against the force of the blood flowing in the vessel.
In this manner the filter can be left in the patient’s body for
extended periods of time, without being displaced by the
force of the flowing blood, or by the normal activities of the
patient. The subject matter of the 969 patent is hereby
incorporated by reference in its entirety.

[0019] The various embodiments of the present invention
described herein provide for a one way valve used in
bronchoscopic lung volume reduction procedures. In one
more specific example, the valve consists of a braided
structure with looped ends that is constricted in its middle.
The structure may be fully or partially covered with a
non-porous material which prevents the passage of air
therethrough, so that the device may prevent the flow of air
through the bronchial passages, at least in one direction. In
one embodiment, some holes are formed at the distal end of
the structure, to permit the passage of mucus out of the lungs
through the distal part of the structure, then between the wall
of'the proximal part of the structure and the bronchial vessel,
while at the same time preventing the inflow of air therein.
An anti-microbial coating may also be applied to the device,
to lessen the likelihood of an infection developing at the site
of the valve.

[0020] FIG. 1 shows a diagram of an exemplary embodi-
ment of a one way valve according to the present invention.
The exemplary one way valve 100 comprises an elongated
braided structure 102, which may be made preferably of a
material such as Nitinol, MP35N, or Elgiloy. Other materi-
als, preferably having shape memory properties and/or
super-elastic properties, may also be used to construct the
elongated braided structure 102. An example of another
material may be a shape memory polymer. Such a plastically
deformable material may be inserted into the bronchial tube
using a tool or a balloon. The braided structure 102 may be
designed to return to an operative, expanded configuration
after being deformed by a constraining force. For example,
the braided structure 102 may be compressed during deploy-
ment through a catheter, to fit through a small working
channel. After deployment from the catheter, the braided
structure 102 expands back to the original shape and dimen-
sions, and occupies substantially the entire cross section of
the bronchial channel where it is deployed.

[0021] A coating 112 may be applied to a portion or to
substantially all of the surfaces of the braided structure 102.
For example, the coating may comprise a non-porous poly-
meric material such as silicone, polyurethane, polyethylene
terephthalate (PET), Polytetrafluoroethlylene (PTFE), etc.
The non-porous material prevents the passage of fluids
through the surfaces of the braided structure 102, so that it
is effective in restricting the flow of air through the bronchial
passage. The one way valve 100 has a distal end 106 which
faces towards the alveoli of the lungs when placed within a
bronchial passage, and a proximal end 104 which faces
towards the trachea of the patient.

[0022] The braided structure 102 may have a substantially
tubular elongated shell, similar to the structure of a braided
stent, and may comprise a constricted portion 108 which is
located longitudinally near the middle of the one way valve
100. The constricted portion 108 forms at least one funnel
shaped portion of the braided structure 102, and in the
embodiment shown in FIG. 1 forms two funnel shaped
portions. Each of the funnel shaped portions prevents the
flow of air in the direction towards the constricted portion



US 2019/0142570 Al

108. The narrowing of the constricted portion 108 may be
achieved by applying an external force on the braided
structure 102, such as with a band or a clip 114, or may be
obtained by appropriate conventional manufacturing steps.
The constricted portion 108 of the braided structure 102 also
provides the desired one-way valve effect by substantially
closing off the tubular channel formed within the braided
structure 102.

[0023] When inserted into one of a patient’s bronchial
tubes, the proximal end 104 of the valve 100 faces toward
the patent’s trachea, while the distal end 106 faces toward
the alveoli, i.e., the diseased portion of the lung. The outer
diameter of the structure is selected to be slightly larger than
the diameter of the bronchial tube. The valve 100 may also
include a coating or an adhesive on the outside to allow it to
adhere to the bronchial tube. Thus, when the patient inhales
and air travels through the trachea toward the lung, the
inhaled air that enters the bronchial tube having the valve
100 will be prevented from passing through the valve 100
and into the diseased portion of the lung. This inhaled air
will enter the funnel shaped portion of the proximal end 104
and may cause the funnel shaped portion to radially expand
causing the braided structure 102 to better contact the inner
walls of the bronchial tube. This radial expansion may
improve the seal around the outside radius of the distal end
104. This outer tight seal and the inner constricted portion
108 allows little or no air to flow to the diseased portion of
the lung. Thus, the valve 100 acts as an obstruction device
when the patient inhales air. The exhale direction will be
discussed in greater detail below.

[0024] The exemplary one way valve 100 shown in FIG.
1 may be compressed to a diameter that is smaller than its
expanded, unconstrained diameter, and may be placed in the
working channel of a small diameter catheter for delivery to
the desired location. For example, a bronchoscope may be
used to deliver the device to a bronchial passage between the
patient’s trachea and the alveoli found deep into the lungs.
When the one way valve 100 is deployed from the catheter,
it expands to its operative dimensions within the bronchi.
For example, the shape memory properties of the materials
used to form the braided structure 102 may promote the
return to a preselected shape after being constrained. At least
the proximal end 104 of the braided structure 102 expands
to a diameter sufficient to encompass the internal dimensions
of the bronchial passage, so that the flow of air may be
restricted therethrough.

[0025] According to exemplary embodiments of the
invention, the one way valve 100 may be made of polymeric
or metallic filaments, which form the braided structure 102.
The filaments may comprise a radiopaque component to
improve the device’s radiopacity, so that the operating
surgeon is able to place the device in the patient’s lungs
more accurately. For example, if the braided structure 102 is
made of a polymeric material, a radiopaque agent such as a
metallic or ceramic powder may be included in the material
during the manufacturing process. Alternatively, the poly-
mer may include elements having a high atomic number
such as iodine in its chemistry. If the braided structure is
made out of metallic wires, a portion or all of these wires
may have a radiopaque core. The constricted portion 108
may be constrained, for example, by a metallic ring 114,
which can be of a radiopaque material. Other radiopaque
devices and/or methods may also be used to provide the
operating surgeon with a better view of the valve while it is
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being placed into the bronchial tubes, e.g., radiopaque
markers and radiopaque paint. The proximal and distal ends
104, 106 of the braided structure 102 are designed to be
atraumatic, to prevent injury to the trachea and to the
bronchial passages when they are inserted into the lungs. For
example, the extremities may be looped, so that there are no
sharp strands or wires extending from the device, or they
may be welded, also to form a smooth end surface.

[0026] One or more holes 110 are visible in the exemplary
embodiment shown in FIG. 1. The holes are formed in the
distal portion of the braided structure 102, and are designed
to allow for residual air and mucus clearance from the lungs.
The holes 110 may be formed in the non-porous coating 112
of the one way valve 100, while leaving the braids of the
braided structure 102 unaffected. Alternatively, the holes 110
may be cut through the entire device, including the braided
structure 102. The holes 110 are preferably located close to
the constricted region 108 of the one way valve 100, away
from the surrounding walls of the bronchial passage, or from
the other biological structures in which the valve 100 may be
inserted. The location of the holes 110 away from the inner
walls of the passage avoids tissue ingrowth into the exposed
braided structure, and makes the device more easily remov-
able from the lungs of the patient even after a prolonged stay.
[0027] When a patient exhales or coughs the direction of
the air and/or fluid flow will be from the alveoli through the
bronchial passage to the trachea. If the valve 100 was simply
a constriction device, this air/fluid flow would be eliminated
in the same manner as described above for the inhale air
flow. However, the valve 100 includes the holes 110 which
transform the valve 100 into a one way valve allowing for
air/fluid flow in the exhale direction as will be described. As
described above, mucus and other fluids may build up in the
diseased portion of the lung. This mucus must be allowed to
be cleared from the lung. Similarly, even though little or no
air will be entering the alveoli, there may be residual air in
the alveoli because it is not physically possible during
normal breathing to completely exhale all the air out of the
lungs. In addition, because the diseased alveoli break down,
there may be seepage of air from other alveoli into the
alveoli connected to the blocked bronchial passage.

[0028] Thus, when exhaling or coughing, the air will flow
from the alveoli to the funnel shaped portion of the distal end
106 of the valve 100. As described above for the proximal
end 104, this air may cause the funnel portion to expand
radially to form a tight seal between the distal end 106 and
the bronchial passage. In a further exemplary embodiment,
the distal end 106 may be sized slightly larger than the
proximal end 104 in order to provide a continuous tight seal
and securely anchor the valve 100 in the bronchial passage
100 or conversely. In addition, an increase in the length of
the distal end 106 may also provide a better anchoring for
the valve 100. The valve 100 may also include anchors so
that the valve 100 is securely placed in the bronchial tube.
In the exemplary embodiment of FIG. 1, the anchors may be
placed in any position along the outer body of the valve 100
including in the area of the constricted portion 108.

[0029] In any case, as the air/fluid flows into the funnel
portion of the distal end 106, it may then flow out of the
holes 110 in the valve 100. This air/fluid will then be in the
cavity between the constricted portion 108 and the bronchial
passage. However, since the air/fluid is traveling in the
exhale direction, this may cause the funnel portion of the
proximal end 104 to radially contract allowing the air/fluid
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to flow out of the lung and be exhaled/discharged. Thus, the
valve 100 acts as a constriction device for air flow in the
inhale direction, but as an open valve for air/fluid flow in the
exhale direction.

[0030] In a different embodiment, the constricted portion
108 may be located at a different location along the length
of the valve 100. For example, the constriction may be
formed near the distal end 106, to prevent the flow of air into
the lung. In general, the constriction may be formed at any
location which allows the proximal end 104 to expand to a
diameter sufficient to completely block the bronchial tube in
which the device is placed. FIG. 2 shows an exemplary one
way valve 200, in which the constriction 208 is formed near
the distal end 206 of the device. In this exemplary embodi-
ment, the constricted portion 208 forms only one funnel
shaped portion of the device. When valve 200 is placed in a
fluid moving towards the constriction 208 (i.e., air flowing
in the inhale direction), the proximal end 204 is pushed
radially outward by the flow, and causes the braided struc-
ture 202 to better contact the inner walls of the bronchial
passage preventing air flow into the diseased portion of the
lung. When air/fluid is traveling in the exhale direction, the
funnel portion of the proximal end 204 may be radially
constricted to allow the air/fluid to be exhaled/discharged.

[0031] Continuing with the exemplary embodiment of the
FIG. 2, the distal portion 206 of the braided structure 202 has
been replaced with an anchoring mechanism 210. The
anchoring mechanism 210 may be, for example, similar to
the anchoring mechanism described in U.S. Pat. No. 5,836,
969. In one exemplary embodiment, the anchoring mecha-
nism 210 may comprise a plurality of grasping wires such as
shape memory wires 212, that may be made of Nitinol or of
another suitable shape-memory material. The wires 212 may
extend in a deployed configuration so that protrusions 214
formed at the tip of the wires 212 can engage the tissue of
the bronchial passages in which the device is deployed. The
anchoring mechanism 210 prevents undesired movement of
the one way valve 200 from its desired location.

[0032] Another embodiment of the valve according to the
present invention is shown in FIG. 3. Here, a retrieval
mechanism is added to the proximal portion of the one way
valve 250. An extending rod 270 passes through the tubular
proximal portion of the braided structure 252, for example
extending from the constricted portion 258. A loop or hook
272 may be provided at the proximal end of the extending
rod 270, to facilitate retrieval of the device from the patient’s
lung. Repositioning of the device within the bronchial
passage may also be accomplished by grasping it by the
extension rod 270 and/or the loop 272. For example, forceps
or other similar instruments may be used to endoscopically
manipulate the one way valve 250.

[0033] In other embodiments, the retrieval mechanism
may also include a retrieval loop disposed at the proximal
end of the braided structure 252. For example, a retrieval
loop 274 may be formed, extending from an edge of the
braided structure 252 to another edge or to the extending rod
270. The retrieval loop 274 may be threaded around the
proximal portion of the braided structure 252, and may
comprise a plurality of loops and projections to improve the
retrieval ability of the device. The loops and projections of
the retrieval loop 274 may be polymeric or metallic, and
may preferably comprise shape memory materials such as
Nitinol.
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[0034] In general, clearing of the mucus from the inner
parts of the lung structure is likely to take place between the
bronchi and the body of the valve. To facilitate the process,
the exemplary embodiment shown in FIG. 4 comprises a
secondary one way valve in the constricted portion. For
example, the secondary one way valve 300 may comprise a
valve body 310 disposed in the constricted portion 308,
distally from the proximal end 304 of the expanded braided
structure 302. The valve 310 may be a ball valve, a leaflet
valve, a lip valve, a duckbill valve or a socket valve.
Additional types of valves may also be used, to permit the
flow of mucus from the lungs towards the trachea, in the
direction towards the proximal end 304. The mucus may be
expelled from the lungs through the secondary valve 310 by
coughing and by the normal operation of the lungs.
[0035] Additional devices may be used to help anchor the
one way valve within the bronchial passage or within other
tubular structures of the patient’s body. For example, as
shown in FIG. 5, an anchoring flare 406 may be formed at
the proximal end 404 of the braided structure 402. In this
manner, the one way valve 400 may remain in place despite
the movements caused by the daily activities of the patient,
and despite the force applied by air moving through the
lungs. In particular, the force of the air when the patient
coughs may be very large, and may require a strong anchor.
FIG. 6 shows another exemplary embodiment of an anchor-
ing mechanism. In this case, the valve 450 has a bulge 456
formed on the braided structure 452. The bulge 456 and the
flare 406 may be formed on the proximal part of the
structure, as shown, or on the distal part of a structure similar
to that shown in FIG. 1.
[0036] Yet another anchoring mechanism for an exem-
plary valve is shown in FIG. 7. In this exemplary embodi-
ment, the one way valve 500 comprises a braided structure
502 having a constricted portion 508 at its distal end. An
anchoring mechanism 510 is disposed at the distal end of the
valve 500, and is designed to expand to a dimension
substantially similar to the inner dimension of the bronchial
passage. A zig zag ring 514 connected to the braided
structure 502 by extending wires 512 may be used to anchor
the device in place, when in the deployed configuration. A
shape memory material such as Nitinol may be used to form
the extending wires 412 and the zig zag ring 514, to ensure
that the anchoring mechanism 510 expands to the desired
shape and dimension after being compressed to a small size
for deployed from a catheter or from a bronchoscope.
[0037] The present invention has been described with
reference to specific exemplary embodiments. Those skilled
in the art will understand that changes may be made in
details, particularly in matters of shape, size, material and
arrangement of parts without departing from the teaching of
the invention. Additional organs may be treated by using the
present invention, in addition to the lungs. Accordingly,
various modifications and changes may be made to the
embodiments without departing from the broadest scope of
the invention as set forth in the claims that follow. The
specifications and drawings are, therefore, to be regarded in
an illustrative rather than a restrictive sense.

1-29. (canceled)

30. A one way valve for a biological flow passage,
comprising:

a braided structure extending longitudinally from a proxi-

mal end to a distal end, the braided structure being
biased toward an expanded configuration and, during
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insertion, being retained in a constrained configuration
so that, when freed from constraint, the braided struc-
ture reverts to the expanded configuration, the braided
structure including a constricted portion having a
reduced diameter relative to an increased diameter of a
portion of the braided structure proximal to the con-
stricted portion, the constricted portion preventing a
flow of fluids distally beyond the constricted portion;
a non porous coating extending over a portion of the
braided structure proximal to the constricted portion to
prevent a passage of fluids through the braided struc-
ture; and

an anchoring portion anchoring the braided structure

which, when the braided structure is deployed within
and freed to revert to the expanded configuration within
the biological flow passage, anchors the braided struc-
ture at a desired position within the biological flow
passage.

31. The one way valve of claim 30, wherein the con-
stricted portion is between the proximal end and the distal
end.

32. The one way valve of claim 31, wherein the con-
stricted portion is substantially halfway between the proxi-
mal end and the distal end of the braided structure.

33. The one way valve of claim 31, wherein the non
porous coating extends over a further portion of the braided
structure distal to the constricted portion.

34. The one way valve of claim 33, further comprising:

at least one hole form in the non porous coating extending

over the further portion permitting the flow of fluids
proximally toward the constricted portion.
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35. The one way valve of claim 31, further comprising:

a ring positioned over the braided structure to maintain

the constricted portion.

36. The one way valve of claim 30, wherein the con-
stricted portion is at the distal end of the braided structure.

37. The one way valve of claim 36, wherein the anchoring
portion extends distally from the distal end of the braided
structure.

38. The one way valve of claim 37, wherein the anchoring
portion comprises grasping wires engaging walls of the
biological flow passage.

39. The one way valve of claim 37, wherein the anchoring
portion comprises a shape memory zig zag ring.

40. The one way valve of claim 37, further comprising:

a valve structure disposed within the constricted portion

of the braided structure.

41. The one way valve of claim 30, wherein the anchoring
portion comprises at least one of flares and bulges of the
braided structure to engage walls of the biological flow
passage.

42. The one way valve of claim 30, further comprising:

a retrieval structure connected to the braided structure.

43. The one way valve of claim 30, wherein the braided
structure is formed of one of Elgiloy, MP35N, Nitinol,
another shape memory material, and a super-elastic material.

44. The one way valve of claim 30, wherein the non
porous coating is formed of one of silicone, polyurethane,
PET and PTFE.



