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DEVICE FOR IMPLANTATION IN HEART OF MAMMAL
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PROBLEM TO BE SOLVED: To provide a device for implantation into the heart of a



mammal, intended for treating tricuspid regurgitation.SOLUTION: A device 10 comprises
two tubular stent members 16 and 22 placed in the heart 50 of a human in inflated
states and separated by a stent graft member 30 which has a functional stented valve
member 40 for allowing unidirectional blood flow from the vena cava into the right
atrium 54. The two tubular stent members fix the end of the device in the vena cava. The
stented valve member is a unidirectional valve and prevents regurgitation of the tricuspid
valve 60 from the right ventricle 55 to the right atrium.
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Device for implantation in heart of mammal
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The present invention relates to a device for implantation into the heart of a mammal,
and is intended for treating tricuspid regurgitation. The device comprises two

tubular stent members separated by a stent graft member which has a functional
stented valve member attached thereto allowing unidirectional blood flow from the vena
cava into the right atrium.
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(A1 B2)

NVT AG [CH]

(A1)

DEVICE FOR IMPLANTATION IN THE HEART OF A MAMMAL

(B2)

Device for implantation in the heart of a mammal

(A1)

A device for implantation into the heart of a mammal and a method for treating tricuspid
regurgitation using the device. The device comprises two tubular stent members
separated by a stent graft member which has a functional stented valve member
attached thereto allowing unidirectional blood flow from the vena cava into the right
atrium.

(B2)

A device for implantation into the heart of a mammal and a method for treating tricuspid
regurgitation using the device. The device includes two tubular stent members separated
by a stent graft member which has a functional stented valve member attached thereto
allowing unidirectional blood flow from the vena cava into the right atrium.
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UNIV PENNSYLVANIA [US]; PHILADELPHIA CHILDREN HOSPITAL [US]
SUPERABSORBENT COATED STENTS FOR VASCULAR REDUCTION AND FOR
ANCHORING VALVEREPLACEMENTS

A stent-based vascular reducer platform adapted for percutaneous delivery to and
anchoring in a pulmonary or tricuspid valve annulus and a valved-stent prosthetic
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device adapted to be percutaneously delivered to the pulmonary or tricuspid valve
annulus for mounting in the vascular reducer platform. The vascular reducer platform
includes an at least partially self-expanding stent and a cuff made of an absorbent
material disposed at least partially circumferentially around the outer and inner
surfaces of the stent. Upon placement at an implantation site such as the pulmonary
or tricuspid valve annulus, the absorbent material expands by absorption of a fluid to
substantially adhere and seal the stent at the implantation site. Preferably, the cuff
expansion is delayed for a time sufficient to permit positioning of the stent at the
implantation site. The stent and cuff may also be used as a space-reducer for venous
insufficiency, aortic aneurysms, and hydroureter treatment.

© EPODOC/ EPO

US2014135910 A1l 20140515
US9504570 B2 20161129

US201414159251 20140120; US201213453906 20120423; US20100891522
20100927; US20080324293 20081126; US20060519645 20060911; US20050716012P
20050909

US201414159251 20140120

* %k

|| R141 (A1)

US7018406 B2 00000000 [ J;
US2005075662 A1 00000000 [ ];
US2005197694 A1 00000000 [ ];
US2014379006 A1 00000000 [ ]

|| STSE (B2)

US7018406 B2 00000000 [ ;
US2005075662 A1 00000000 [ J;
US2005197694 A1 00000000 [ J;
US2014379006 A1 00000000 [ ]
A61F2/2445 ; A61F2/2454 ; A61F2/82
A61F2210/0004 ; A61F2210/0014 ; A61F2220/0016 ; A61F2230/0004
A61F2/2445 (EP, US)
A61F2/2454 (EP, US)
A61F2/82 (EP, US)

A61F2/2442 (US)

A61F2/246 (US)

A61F2/2478 (US)

A61F2/2487 (US)

A61F2002/8483 (US)
A61F2210/0004 (EP, US)
A61F2210/0014 (EP, US)
A61F2220/0016 (EP, US)
A61F2230/0004 (EP, US)

(A1 B2)
EDWARDS LIFESCIENCES CORP [US]



Tl

AB

6/48
PN
PNFP
PR
AP
DT
CcT

ccl

CCA

cl

- (A1)
DEVICE AND METHOD FOR RESHAPING TRICUSPIDVALVEANNULUS

- (B2)
Device and method for reshaping tricuspid valve annulus

- (A1 B2)
A device for reshaping the tricuspid valve comprises a stent that is deployed in the right
ventricular outflow tract (RVOT) adjacent to the tricuspid valve and expanded to a size
sufficient to reduce the annular diameter or size of the tricuspid valve, thereby improving
coaptation of the leaflets and reducing regurgitation. Embodiments of the device are
deliverable percutaneously.
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(A1 B1)

Device for implantation in the
heart of a mammal

(A1)

The present invention relates to a
device for implantation into the
heart of a mammal, and is
intended for treating tricuspid
regurgitation. The device
comprises two tubular stent
members separated by a stent
graft member which has a
functional stented valvemember
attached thereto allowing
unidirectional blood flow from
the vena cava into the right
atrium.
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- EXPANDABLESTENT-VALVE AND METHOD FOR MANUFACTURING A STENT

- An expandable stent-valve (1), having a stent component (2) and a valve component (3),
preferably an aortic valve component, a mitral valve component or a tricuspid valve
component, wherein the stent component (2) comprises an outer surface (10, 11, 23)
area structured in a manner such that the surface (10, 11, 23) area has a higher
coefficient of friction between the outer surface (10, 11, 23) and a duct wall than an
untreated surface area of the stent component (2), said surface area preferably being
structured with micro-incisions (12) or micro-grooves.
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An expandable stent-valve and a
delivery device

An expandable, preferably a self-
expandable, stent-valve (1),
preferably a mitral, a tricuspid, a
pulmonary or an aortic stent
valve, comprising a stent
component (2) and a valve
component (3). The stent
component (2) comprises an
inflow end (4) and an outflow end
(5) and a wall between the inflow
(4) and the outflow end (5).

The valve component (3)
comprises at least one leaflet (6),
preferably only one leaflet (6).
The at least one leaflet (6) is
attached or attachable to

the stent component (2) with the
periphery of the at least one
leaflet (6) along a fixation line (7,
7"). The fixation line (7', 7") of the
at least one leaflet (6) is at least
partially inclined with respect to
a plane perpendicular to a flow
direction (A) through the stent-
valve (1).
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NPP MEDINZH AOZT [RU]

(C2)

FLEXIBLEATRIOVENTRICULAR VALVE PROSTHESIS

(C2)

FIELD: medicine.SUBSTANCE: group of inventions refers to medical equipment and may be
used in cardiac surgery to replace damaged natural mitral and tricuspid valves. A
prosthesis comprises a stent 1 with a base 2, facing the forward blood flow 1, and an
apex 3 facing the reverse blood flow ll, flexible petals 4 made of a biological or
polymeric material, forming a blocking element, a cuff 5 having a seating surface 6
contacting with the cardiac tissues, and an outer surface 7 contacting with the blood
flow. The prosthesis is provided with a ring shell 8 end faces of which are connected
respectively with the base 2 and the apex 3 of the stent 1; an inner side surface of the
shell 8 comprises the petals 4 forming a gap to be filled with blood between the side
surface of the shell 8 and the surfaces of the petals 4 in the closed position. An outer
side surface of the shell 8 is circumferentially sealed to the cuff 5. The cuff 5 is secured
approximately midway the side surface of the shell 8 in the prosthesis for the
intraannular position of the implantation. For the supraannular position of the
implantation, the cuff 5 is secured approximately at the apex 3 of the stent 1.EFFECT:
inventions provide a lower risk of patient's injuries.4 cl, 4 dwg
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(A2 A3)
FLEXIBLEATRIOVENTRICULAR
HEART VALVE PROSTHESIS

(A2 A3)

The invention relates to medical
technology and can be used in
cardiac surgery to replace
damaged natural mitral

and tricuspid valves of a human
heart. The proposed invention
aims to reduce the risk of damage
to the ventricular myocardium
during implantation of a

heart valve prosthesis, to reduce
the risk of harm to a patient
during the reimplantation of a
biological prosthesis, and to
extend the operating life of a
heart valve prosthesis. The
reduction in the risk of harm to a
patient is achieved by decreasing
the dimensions of the
interposition of a prosthesis in a
ventricle. The heart valve
prosthesis contains a stent (1)
made of metal and having a base

L |



(2) facing the forward blood flow
(), a top (3) facing the reverse
blood flow (ll), a blocking element
in the form of flexible leaflets (4)
made of xenopericardium, a cuff
(5) having a mounting surface (6)
which comes into contact with
heart tissue (lll), and an external
surface (7) which comes into
contact with the blood flow (l1).
The prosthesis is equipped with
an annular sheath (8), the base
(9) of which is hermetically
connected to the base (2) of

the stent (1), part of the lateral
external surface (11) of the
sheath (8) is hermetically
connected along the perimeter
thereof to the cuff (5), and the
leaflets (4) are affixed to the
lateral internal surface (10) of the
sheath (8).
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FOR ANCHORING VALVE
REPLACEMENTS

Fioura 4

AB - Astent-based vascular reducer
platform adapted for
percutaneous delivery to and
anchoring in a pulmonary
or tricuspid valve annulus and a



valved- stent prosthetic device
adapted to be percutaneously
delivered to the pulmonary

or tricuspid valve annulus for
mounting in the vascular reducer
platform. The vascular reducer
platform includes an at least
partially self- expanding stent
and a cuff made of an absorbent
material disposed at least
partially circumferentially
around the outer and inner
surfaces of the stent. Upon
placement at an implantation site
such as the pulmonary

or tricuspid valve annulus, the
absorbent material expands by
absorption of a fluid to
substantially adhere and seal
the stent at the implantation site.
Preferably, the cuff expansion is
delayed for a time sufficient to
permit positioning of the stent at
the implantation site. The stent
and cuff may also be used as a
space-reducer for venous
insufficiency, aortic aneurysms,
and hydroureter treatment.
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Asstent for a prosthetic heart valve

Astent 30.1 for a prosthetic
heart valve is provided. The stent
supports a tricuspid valve having
three leaflets (see figure 2) and is
introduced into a patient's body
through minimally invasive
procedure. The stent 30.1
comprises a ring-like body
defining in its height three arch-
shaped elements 120, wherein
each arch-shaped element 120
has an arc 122 and a pair of
haunches 126 forming three
commissural posts. The arch-
shape of the elements 120
provides an attachment zone for
the valve leaflets and is defined
by a plane, cylinder or cone
intersecting a cylinder or cone at
an angle. Reinforcing members
119 are provided on the stent
which act to strengthen the stent
and support the valve leaflets
during opening and closing and
to secure the stent within a valve
annulus. The reinforcing members
span between adjacent arch
elements and/or connect between
adjacent commissural posts.
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- (A1)
REPLACEMENT HEARTVALVE AND METHOD

- (B2)
Replacement heart valve and method

- (A1)
A heart valve includes a valve body made of a flexible material such as pericardium.
The valve body is made of two layers of material, an outer layer, and an inner layer that
defines a plurality of leaflets. The leaflets of the inner layer are attached to the outer
layer. In some embodiments the valve body is made by cutting a single piece of flat
source tissue, folding the cut tissue and forming it into a tubular pattern having the
inner and outer layers. The multi-layer valve body can be mounted on a stent for delivery
within a patient's heart.

- (B2)
A method of treating a native heart valve includes delivering a replacement valve to the
native heart valve. The native heart valve can be any one of aortic, pulmonary, mitral
and tricuspid valves. The replacement valve comprising an expandable frame and a valve
body attached to the expandable frame. The method can also include expanding the
frame at a patient's valve annulus, wherein expansion of the frame causes respective



ends of both proximal anchors and distal anchors connected to the frame to draw closer
together to grasp native tissue between the respective ends of the proximal anchors and
distal anchors.
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Expandable stent-valve and
method for manufacturing a stent

An expandable stent-valve (1),
having a stent component (2) and
a valve component (3), preferably
an aortic valve component, a
mitral valve component or

a tricuspid valve component,
wherein the stent component (2)
comprises an outer surface (10,
11, 23) area structured in a
manner such that the surface (10,
11, 23) area has a higher
coefficient of friction between the
outer surface (10, 11, 23) and a
duct wall than an untreated
surface area of the stent
component (2), said surface area
preferably being structured with
micro-incisions (12) or micro-
grooves.
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TRICUSPIDVALVE REPAIR USING
TENSION

Apparatus is provided including
a stent, which is configured to
assume compressed and
expanded states. The stent
includes one or more elongated
members, and two or more rings,
which are coupled together by the
one or more elongated members
and by no other elements of

the stent. The rings define
respective planes that are
generally perpendicular to the
elongated members when

the stent is in its expanded state.
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A longitudinal member, having a
proximal end and a distal end, is
coupled to the stent at the
proximal end of the longitudinal
member. A tissue anchor is
coupled to the distal end of the
longitudinal member. Other
applications are also described.
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Aortic valve stent with coronary artery and conveyor of same

The utility model belongs to the technical field of medical instruments, and relates to an
aortic valve stent with a coronary artery and a conveyor of the aortic valve stent. The
aortic valve stent comprises a tubular stent body (2) and a tricuspid valve (4), and
further comprises coronary artery stents (9); and the tubular stand body (2) comprises
a stent proximal end (7) and a stent distal end (8), wherein the coronary artery stents
(9) are arranged at the left and the right ends of the stent proximal end (7), and the stent
proximal end (7) is lined with the tricuspid valve (4). Compared with other interventional
valves, the aortic valve stent has good biological compatibility, is fixed firmly, ensures
that the blood in the coronary artery flows smoothly, is designed with an in vivo
positioning device, a perivalvular leakage prevention device and a recovery device (a
recovery line), can improve or overcome the problems of biological compatibility, in
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vivo positioning, influence on the blood flowing of the coronary artery, unrecovery,
perivalvular leakage and the like.
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Artificial- valve bicuspid-valve membrane-covered stent with asymmetrical
atrioventricular fixing structure

The utility model discloses an artificial-valve bicuspid-valve membrane-covered stent
with an asymmetrical atrioventricular fixing structure. The artificial-valve bicuspid-valve
membrane-covered stent comprises a stent with an asymmetrical atrioventricular fixing
system, a valve in the stent and an ultrathin polytetrafluoroethylene membrane covering
outside the stent. The stent is made of nickel-titanium memory alloy capable of
spontaneously dilating and comprises a left atrium fixing structure, a middle waist part
and a left ventricle fixing structure. Fixing systems for the atriums and the ventricles
have the same crown-like shape and are different in size, atrium faces are larger in
diameter, and ventricle faces are smaller. The waist part is used for bearing an

artificial valve and is determined in the diameter according to the specific dimension of
a mitral annulus. The valve is formed by sewing commercial products of swine or bovine
pericardial valves to form three semilunar sinuses. The ultrathin
polytetrafluoroethylene membrane covers outside the stent.
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(A1)

TWO VALVE CAVAL STENTFOR FUNCTIONAL REPLACEMENT OF INCOMPETENT TRICUSPID
VALVE

(2)

Two valve caval stent for functional replacement of incompetent tricuspid valve

(A1 B2)

Atwo valve caval stent for functional replacement of an incompetent tricuspid valve. The
device is designed for minimally invasive percutaneous transcatheter placement and
includes two stents connected by a bridge sized to span the right atrium, and two valves
anchored by the stents in the superior and inferior vena cavas. Each of the valves
optionally has a conical shape divided by supporting struts into three cusps that
simulate the action of a native tricuspid valve.
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TWO VALVE CAVAL STENT FOR
FUNCTIONALREPLACEMENTOF
INCOMPETENT TRICUSPIDVALVE

Atwo valve caval stent for
functional replacement of an
incompetent tricuspid valve. The
device is designed for minimally
invasive percutaneous
transcatheter placement and
includes two stents connected by
a bridge sized to span the right
atrium, and two valves anchored
by the stents in the superior and
inferior vena cavas. Each of the
valves optionally has a conical
shape divided by supporting
struts into three cusps that
simulate the action of a

native tricuspid valve.
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Implantable prosthetic device
AB - (A1)

The present invention relates to a percutaneously implantable prosthetic device suitable
for replacing a deficient heart valve, the prosthetic device comprising: a collapsible and
expandable tubular support stent (380), the support stent adapted to be initially
crimped to a delivery configuration for catheterization through a body duct to a target
location in the human heart, the support stent adapted to be radially expanded from the
delivery configuration to a deployed configuration, the support stent comprising a net-
like frame capable of being crimped to a narrow state and then deployed to a wider
state; and a valve assembly having a tubular shape, the valve assembly comprising a
tubular main conduit body having an inlet end and an outlet end, wherein the valve
assembly comprises leaflets (371) at the outlet end forming a tricuspid leaflet assembly;
wherein the valve assembly is positioned within the support stent with the inlet end of
the main conduit body secured to a bottom portion of the support stent, and the main
conduit body at or adjacent the leaflets is stitched to the support stent along stitching
lines to thereby provide the valve assembly with a three-dimensional tricuspid valve form
when the support stent is in the deployed configuration, whereby when flow passes
through the valve assembly from the inlet end to the outlet end the leaflets are in an open
position allowing the flow to exit the outlet end, and when the flow is reversed the
leaflets collapse so as to block the outlet end, and wherein the valve assembly is
attached to the support stent with the net-like frame providing an open wall structure
(378) radially adjacent the leaflets suitable for permitting blood flow therethrough.
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- BICUSPIDVASCULAR VALVE AND METHODS FOR MAKING AND IMPLANTING SAME

- A vascular valve constructed from a biocompatible material that is designed to be
surgically implanted in a patient's blood vessel, such as the right ventricular outflow
tract. At the first end of the valve there is an orifice defined by at least two opposing free
edges, and which can occupy either a first, closed position or a second, open position. At
the second end of the valve there are at least two flexible members attachable to an
anterior and a posterior wall of a patient's blood vessel. A length of the orifice between
said at least two opposing free edges when the orifice is generally closed is equal to
about 1.5 to 2 times the diameter of a patient's blood vessel. Optionally, the two flexible
members to a stent or tubular graft. The valved stent or tubular graft can be inserted
into a patient's blood vessel or heart.
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A vascular valve constructed from a biocompatible material that is designed to be
surgically implanted in a patient's blood vessel, such as the right ventricular outflow
tract. At the first end of the valve there is an orifice defined by at least two opposing free
edges, and which can occupy either a first, closed position or a second, open position. At
the second end of the valve there are at least two flexible members attachable to an
anterior and a posterior wall of a patient's blood vessel. A length of the orifice between
said at least two opposing free edges when the orifice is generally closed is equal to
about 1.5 to 2 times the diameter of a patient's blood vessel. Optionally, the two flexible
members to a stent or tubular graft. The valved stent or tubular graft can be inserted
into a patient's blood vessel or heart.
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MARIA [NL]

T - Astent comprising a tricuspid valve

AB - The invention is in the field of devices
intended for the treatment of heart
failure of any origin with a substrate in
the heart, in particular for the treatment
of coronary diseases and/or arterial
diseases More in particular, the
invention provides an artificial valve
that is suitable for permanently
residing in an artery, more in particular
the descending aorta, even more in
particular the descending aorta just
after branching of the left subclavian
artery. A device according to the
invention may be advantageously
employed in the treatment of
decompensatio cordis. A device
according to the invention may be
employed even if the arterial vessels are

stiff.
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- QUINTESSENZA JAMES [US]

- BICUSPIDVASCULAR VALVE AND METHODS FOR MAKING AND IMPLANTING SAME

- A vascular valve constructed from a biocompatible material that is designed to be
surgically implanted in a patient's blood vessel, such as the right ventricular outflow
tract. At the first end of the valve there is an orifice defined by at least two opposing free
edges, and which can occupy either a first, closed position or a second, open position. At
the second end of the valve there are at least two flexible members attachable to an
anterior and a posterior wall of a patient's blood vessel. A length of the orifice between
said at least two opposing free edges when the orifice is generally closed is equal to
about 1.5 to 2 times the diameter of a patient's blood vessel. Optionally, the two flexible
members to a stent or tubular graft. The valved stent or tubular graft can be inserted
into a patient's blood vessel or heart.
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An elongate valve stent and methods for protecting an upper or a lower body of a patient
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from high venous pressures comprising a stent member, the stent member comprising a
support structure and a tissue valve, wherein the tissue valve is configured to permit
fluid flow in one direction and prevent fluid flow in an opposite direction, and means for
anchoring the stent member onto surrounding tissue of the superior vena cava or
inferior vena cava.
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- (A2 A3 B1)
DEVICE FOR REDUCTION OF PRESSURE EFFECTS OF CARDIAC TRICUSPIDVALVE
REGURGITATION

- (A2 A3 B1)
A method of protecting an upper and a lower body of a patient from high venous
pressures comprising: providing an elongate valve stent, wherein the stent comprises a
first stent member with a first tissue valve secured to a first support structure being
disposed at a first end of the stent and a second stent member with a second
tissue valve secured to a second support structure being disposed at an opposite second
end of the stent, wherein both support structures are collapsibly expandable, the second
end being connected to the first end with at least one elongate connecting member;
passing the elongate valve stent through a blood vessel with the first and second
support structures in a collapsed position; and securing the first support structure to an
inferior vena cava and the second support structure to a superior vena cava with both
support structures in an expanded shape.
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- (A1)
BICUSPIDVASCULAR VALVE AND METHODS FOR MAKING AND IMPLANTING SAME

- (B2)
Bicuspid vascular valve and methods for making and implanting same

- (A1B2)
A vascular valve constructed from a biocompatible material that is designed to be
surgically implanted in a patient's blood vessel, such as the right ventricular outflow
tract. At the first end of the valve there is an orifice defined by at least two opposing free
edges, and which can occupy either a first, closed position or a second, open position. At
the second end of the valve there are at least two flexible members attachable to an
anterior and a posterior wall of a patient's blood vessel. A length of the orifice between
said at least two opposing free edges when the orifice is generally closed is equal to
about 1.5 to 2 times the diameter of a patient's blood vessel. Optionally, the two flexible
members to a stent or tubular graft. The valved stent or tubular graft can be inserted
into a patient's blood vessel or heart.
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AGATHOS EFSTATHIOS ANDREAS [US]

Human cardiac valve replacement with marine mammal ventricular outflow (aortic or
pulmonary) valve

The present invention provides a method of treating human cardiac valve dysfunction, by
replacing the existing valve with a novel bioprosthesis of the present invention which
comprises a marine mammal ventricular outflow (aortic or pulmonary) valve. The
marine mammal ventricular outflow valve is treated by a fixative agent to sterilize, fix,
increase the strength of the leaflets and lessen the antigenicity of the tissue valve.
Following this step, the marine mammal ventricular outflow valve can either be stent-
mounted or can be unstented. The stent-mounted marine mammal ventricular

outflow valve can be used to replace a human aortic, mitral, or tricuspid valve, while the
unstented marine mammal ventricular outflow valve can be used to replace a human
aortic or pulmonary valve. Being a natural trileaflet valve, with symmetrical cusps and
no muscle shelf within the leaflet, the marine mammal ventricular outflow valve
presents superior hemodynamic advantages over the existing aortic porcine and bovine
pericardial valves. The increase thickness of the leaflets result in a long-term durability,
without the attendant disadvantages of re-replacing a bioprosthesis. Alternatively, a
marine mammal trileaflet valve can be contructed from tissues such as pericardium and
fascia lata.
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- TASCON MEDICALTECHNOLOGY
CORP [US]

- Heart valve prosthesis

- A "tissue valve type" heart valve




prosthesis is disclosed which has
a biocompatible plastic sewing
ring adapted to be surgically
implanted into the mitral, aortic
or tricuspid annulus of the human
heart. The sewing ring has
internal square threads and a
biocompatible fabric mesh or
cloth is embedded into the sewing
ring so that the cloth can be fully
wrapped around the sewing ring
covering all of its plastic surfaces
except for the internally
protruding threads. A
biocompatible plastic stent
support ring has externally
disposed threads to lock with the
threads of the sewing ring in
approximately one turn, or less.
The stent support ring also
embeds a biocompatible fabric
mesh which can be wrapped
around the stent support ring to
cover all of its plastic surfaces,
except for the protruding threads,
and to form a cloth pocket
wherein a solid stent is mounted.
A porcine trileaflet valve is
mounted to thestent. When the
heart valve prosthesis is as
implanted into the heart, the
threads of the sewing ring and of
the stent support ring interlock,
and there are no plastic or metal
surfaces, uncovered by
biocompatible fabric, to be
exposed to blood flow. Processes
for making the solid metal stent
by laser cutting, and the sewing
and stent support rings by a
specifically adapted plastic
molding procedure, are also
disclosed.
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Medical device for reduction of
pressure effects of

cardiac tricuspid valve
regurgitation

An elongate valve stent and
methods for protecting an upper
or a lower body of a patient from
high venous pressures
comprising a stent member,

the stent member comprising a
support structure and a

tissue valve, wherein the

tissue valve is configured to
permit fluid flow in one direction
and prevent fluid flow in an
opposite direction, and means for
anchoring the stent memberonto
surrounding tissue of the
superior vena cava or inferior
vena cava.
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INT HEART INST MONTANA [US]
Atrio-ventricular valvular device

An anatomically designed atrioventricular valve is made of biologically compatible
synthetic membrane or biological membrane of autologous, homologous or
heterologous origin. A single piece of the selected membrane material is trimmed so as
to form two unequal sheaths similar to the normal anterior and posterior mammalian
mitral valve leaflets with a wide upper base to be sutured to the host's mitral annulus.
These two leaflets are prolonged and tapered into two thin bands to be connected to the
papillary muscles serving as replacements for the natural marginal chordae tendinae of
the normal mitral valve. The two lateral sides of the membrane are joined to form a
truncated cone with a wider upper circular base and a narrow extremity formed by the
thin chordal bands. A set of sutures are placed between selected points at the base of the
cone and the two thin prolongations serving as replacements for the strut or stay basal
chords of the natural mitral valve. Thus, the mitral valve prosthesis is anatomical
because it is stentless, bicuspid and supported by marginal and basal chordae.
Obturators and sizers in the configuration of rods of varying diameter, to measure the
host's valve annulus diameter and select the appropriate size of the prosthesis are used
during implantation of the prosthesis. A rod shaped holder maintains the prosthesis
during implantation, and a curved bodied measuring instrument is used to determine the
precise location where the chordae tendinae of the prosthesis are to be sutured to the
papillary muscles of a recipient mammal.
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Tl - Tricuspid prosthetic tissue
heart valve

AB - A method and apparatus for
providing a tricuspid heart valve
that can be assembled with
autogenous or foreign tissue
using a prefabricated kit
comprised of two stents that mate
together and a sewing ring,
one stent inside or below the
other, with the tissue clamped
between the stents. The inner or
lower stent has a scalloped wall
to provide three equally spaced
peaks extending from an annular
base. The stents may have



interlocking means at or near
their base to not only lock them
together, but also to clamp the
tissue in place more securely. In
the case of having the one stent
inside the other, both stents may
have a scalloped wall. The tissue
is first placed over the

inner stent, then after the

outer stent is placed over the
tissue, excess tissue is trimmed.
The mated stents secure the tissue
securely in place. The outer stent
may have a ledge along its upper
edge overhanging the inner stent
to clamp the tissue. In the case of
having one stent below the other,
the upper stent may be a short
cylinder scalloped at both ends to
fit as a cap over the lower stent.
Alternatively, the upper stent may
be formed from three sections of
bent rods welded at the peaks. In
either case, the upper stent fits
closely as a cap over the

lower stent, and the lower stent
may have an annular base or a
scalloped base. In each
embodiment, the stents may be
made of thermoplastic material
and covered by fabric that is
thermobonded, i.e., secured to the
stents by applying heat and
pressure to at least selected
areas.
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(B2)

3F THERAPEUTICS INC [US]
(A1B2)

Device for reduction of pressure

effects of cardiac tricuspid valve
regurgitation

(A1B2)

A method of protecting an upper
and a lower body of a patient
from high venous pressures
comprising: providing an
elongate valve stent, wherein
the stent comprises a first stent
member with a first tissue valve
secured to a first support
structure being disposed at a first
end of the stent and a

second stent member with a
second tissue valve secured to a
second support structure being
disposed at an opposite second
end of the stent, wherein both
support structures are
collapsibly expandable, the
second end being connected to
the first end with at least one
elongate connecting member;
passing the elongate valve stent
through a blood vessel with the
first and second support
structures in a collapsed
position; and securing the first
support structure to an inferior
vena cava and the second support
structure to a superior vena cava
with both support structures in
an expanded shape.
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- INTHEART INSTMONTANA [US]
- Mold to form stent-less replacement heart valves from biological membranes

- A pair of templates form a mold for substantially flat biological membranes to shape the
membrane into a configuration that, after trimming of excess tissue, is adapted for
forming a replacement aortic, pulmonary, tricuspid or mitral heart valve. Each template
has three members joined to another laterally, with each member configured to form,
together with its mating member, the mold for one leaflet or cusp of the replacement
heart valve. The negative template has concave surfaces for each member and the
positive template has convex surfaces which mate with the concave surfaces of the first
template. Each of the templates is made of thin, shell like material and has beveled
edges. The biological membrane is placed between the mating convex and concave
surfaces of the two templates assembled to one another to form the membrane into the
configuration of the three leaflets of the replacement heart valve.
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Surgery for Aortic Valve:
Prosthesis and Heterograft by M.
J. Levy et al., Surgery, Vol. 66, No.
2, pp. 313 318August 1969.
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Surgitool Aortic Valve Prosthesis
(Advertisement by Surgitool), The
Journal of Thoracic &
Cardiovascular Surgery, Vol. 58,
No. 3September 1969.
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The Homograft Prosthesis by N. E.
Shumway et al., Prosthetic Heart
Valves by L. A. Brewer, Editor in
Chief, Charles C. Thomas,
Publisher, Springfield, lllinois,
pages 769 7771968.
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Heart Valve Replacement With
Autologous Fascia Lata by M. I.
lonescoll et al., The Lancet, Vol. 2,
Aug. 16, 1969pages 335 338.

(1 -

Technique of Mitral Valve
Replacement with Autologous
Fascia Lata by J. B. Flege et al.,
Journal of Thoracic &
Cardiovascular Surgery, Vol. 54,
No. 2, August 1967pp. 222 226.
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Prosthetic And Fascia Lata Valves:
Hydrodynamics and Clinical
Results by D. Liotta et al., Trans.
Amer. Soc. Artif. Int. Organs, Vol.
XVI, April 1970pages 244 251.
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CUTTER LAB
BICUSPIDFASCIA LATA VALVE

A graft-support for homograft and
heterograft tissue valve
implantation comprising a ring
base, two struts extending from
one side of the ring base and
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generally parallel to its axis, and
a fabric layer covering the entire
surface of the ring and struts. The
fabric layer has a thickened
portion at the apex of each strut,
a second thickened portion along
the top edge of the ring and a
third thickened portion extending
circumferentially of the ring.
These thickened portions provide
means for suturing the graft-
support to the valve tissue and to
the host heart, respectively. In
one very advantageous
embodiment, the ring is generally
oblong in shape having a long
diameter and a short diameter
and the struts are disposed
opposite to each other, one at
each end of the oblong ring, i.e.,
at each end of the long diameter
thereof or on a line parallel
thereto.
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Fixation of Aortic Valve
Homografts with Metal Rings by
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& Cardiovascular Surgery, Vol.
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Technique of Mitral Valve
Replacement with Autolagous
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Fascia Lata by J. B. Fege et al., The
Journal of Thoracic &
Cardiovascular Surgery, Vol. 54,
No. 2, Aug. 1967pp. 222 226.
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Prosthetic and Fascia Lata Valves:
Hydrodynamics and Clinical
Results by D. Liotta et al., Trans.
Amer. Soc. Artif. Int. Organs, Vol.
XVI, April 1970pp. 244 251.
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Mitral and Tricuspid Valve
Replacement with Frame Mounted
Aortic Heterografts by A.
Carpentier et al., The Journal of
Thoracic & Cardiovascular
Surgery, Vol. 56, No. 3, Sept.
1968pp. 388 394.
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Mitral and Aortic Valve
Replacement with Fascia Lata on
a Frame by W. S. Edwards et al.,
Journal of Thoracic &
Cardiovascular Surgery, Vol. 58,
No. 6, Dec. 1969pp. 854 858.
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CUTTER LAB

TISSUE-TYPE HEARTVALVE WITH A
GRAFT SUPPORT RING OR STENT

A tricuspid valve and a graft
support ring or stent therefor. The
frame of the stent comprises
three wire arcs, each formed
along a circular or elliptical
cylindrical surface. Each arc has
an upstanding end portion that
blends into a line parallel to the
axis of the cylinder. Preferably,
each arc is a separate wire, and,
an elastomeric coating or a cloth
pledget may lie over the meeting
ends, which may be welded
together. A fabric covering
completely surrounds and
encloses the frame, the coating or
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pledget preventing later strike-
through of the fabric by the metal
during use. The fabric covering
preferably provides a pair of
radial wings at each post, one
extending inwardly and the other
one outwardly, and it also
provides a continuous projection
along the length of the wires for
stitching. To this graft support
ring is sutured living tissue,
preferably autologous or
homologous, by stitches to the
wings and the continuous
projection. A plurality of such
tissue members, e.g., fascia lata,
is used, one for each wire arc,
shaped to provide a cusp-

type valve. The tissue covers
essentially all the surfaces of the
fabric on both the inner and
outer. faces, so that essentially
nothing but tissue is in contact
with the blood and body tissues
after the valve is installed.
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PURDUE RESEARCH FOUNDATION
[Us]

Artificial vascular valves

PCT No. PCT/US97/22728 Sec. 371
Date Jun. 10, 1999 Sec. 102(e)
Date Jun. 10, 1999 PCT Filed Dec.
10, 1997 PCT Pub. No.
WQ098/25549 PCT Pub. Date Jun.
18, 1998A method for preparing
vascular valves from submucosal
tissue is described. Both bicuspid
and tricuspid valve constructs are
described. The bicuspid constructs
can be formed with or without a
supporting stent. The tricuspid
constructs are formed by fixing
submucosal tissue to a
supporting stent, folding the
submucosal tissue, and forming
the valve commissures from the
folded submucosal tissue by
cutting along the folds. The
artificial vascular valves are
useful for replacing damaged or
diseased valves of a warm-
blooded vertebrate.
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PA - VASCOR INC
Tl - Stent for mitral/tricuspid
heart valve
AB - A plastic stent for a prosthetic

trileaflet heart valve consisting of
a cylindrical body section
terminating at one end in three
apical, commissure posts, and at
the other end, in an outward-
extending flange. The flange is
provided with an interrupted
channel encircling the base of the
cylindrical section. An optional
metal ring may be mounted
adjacent the flange and spaced
from the base of the cylindrical
section. A cloth cover is secured
tothe stent by stitching directly
through the flange in the area of
reduced thickness resulting from
the interrupted channel.
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AGATHOS EFSTATHIOS A [US]
HUMAN VALVE REPLACEMENTWITH MARINE MAMMAL VALVE

The present invention provides a method of treating human cardiac valve dysfunction, by
replacing the existing valve with a bio-prosthesis of the present invention which
comprises a marine mammal ventricular outflow (aortic (6) or pulmonary (20)) valve.
The marine mammal ventricular valve is treated by a fixative agent to sterilize, fix,
increase the strength of the leaflets and lessen the antigenicity of the tissue valve.
Following this step, the marine mammal ventricular valve can either be stent mounted or
unstented. Thestent (25) mounted marine mammal ventricular valve can be used to
replace a human aortic, mitral, or tricuspid valve, while the unstented marine mammal
ventricular valve can be used to replace a human aortic or pulmonary valve (20).
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ATRIO-VENTRICULAR VALVULAR
DEVICE
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An anatomically designed
atrioventricular valve is made of
biologically compatible synthetic
membrane or biological
membrane of autologous,
homologous or heterologous
origin. A single piece of the
selected membrane material is
trimmed so as to form two
unequal sheaths similar to the
normal anterior and posterior
mammalian mitral valve leaflets
with a wide upper base to be
sutured to the host's mitral
annulus. These two leaflets are
prolonged and tapered into two
thin bands to be connected to the
papillary muscles serving as
replacements for the natural
marginal chordae tendinae of the
normal mitral valve. The two
lateral sides of the membrane are
joined to form a truncated cone
with a wider upper circular base
and a narrow extremity formed by
the thin chordal bands. A set of
sutures are placed between
selected points at the base of the
cone and the two thin
prolongations serving as
replacements for the strut or stay
basal chords of the natural
mitral valve. Thus, the

mitral valve prosthesis is
anatomical because it is
stentless, bicuspid and supported
by marginal and basal chordae.
Obturators and sizers in the
configuration of rods of varying
diameter, to measure the

host's valve annulus diameter
and select the appropriate size of
the prosthesis are used during
implantation of the prosthesis. A
rod shaped holder maintains the
prosthesis during implantation,
and a curved bodied measuring
instrument is used to determine
the precise location where the



chordae tendinae of the
prosthesis are to be sutured to
the papillary muscles of a
recipient mammal.

(A3)

An anatomically designed
atrioventricular valve is made of
biologically compatible synthetic
membrane or biological
membrane of autologous,
homologous or heterologous
origin. A single piece of the
selected membrane material is
trimmed so as to form two
unequal sheaths similar to the
normal anterior and posterior
mammalian mitral valve leaflets
with a wide upper base to be
sutured to the host's mitral
annulus. These two leaflets are
prolonged and tapered into two
thin bands to be connected to the
papillary muscles serving as
replacements for the natural
marginal chordae tendinae of the
normal mitral valve. The two
lateral sides of the membrane are
joined to form a truncated cone
with a wider upper circular base
and a narrow extremity formed by
the thin chordal bands. A set of
sutures are placed between
selected points at the base of the
cone and the two thin
prolongations serving as
replacements for the strut or stay
basal chords of the natural
mitral valve. Thus, the

mitral valve prosthesis is
anatomical because it is
stentless, bicuspid and supported
by marginal and basal chordae .
Obturators and sizers in the
configuration of rods of varying
diameter, to measure the

host's valve annulus diameter
and select the appropriate size of
the prosthesis are used during
implantation of the prosthesis. A
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rod shaped holder maintains the
prosthesis during implantation,
and a curved bodied measuring
instrument is used to determine
the precise location where the
chordae tendinae of the
prosthesis are to be sutured to
the papillary muscles of a
recipient mammal.
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Heart valve prosthesis
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- A "tissue valve type" heart valve

prosthesis is disclosed which has
a biocompatible plastic sewing
ring adapted to be surgically
implanted into the mitral, aortic
or tricuspid annulus of the human
heart. The sewing ring has
internal square threads and a
biocompatible fabric mesh or
cloth is embedded into the sewing
ring so that the cloth can be fully
wrapped around the sewing ring
covering all of its plastic surfaces
except for the internally
protruding threads. A
biocompatible plastic stent
support ring has externally
disposed threads to lock with the
threads of the sewing ring in
approximately one turn, or less.
The stent support ring also
embeds a biocompatible fabric
mesh which can be wrapped
around the stent support ring to
cover all of its plastic surfaces,
except for the protruding threads,
and to form a cloth pocket
wherein a solid stent is mounted.
A porcine trileaflet valve is
mounted to thestent. When the
heart valve prosthesis is as
implanted into the heart, the
threads of the sewing ring and of
the stent support ring interlock,
and there are no plastic or metal
surfaces, uncovered by
biocompatile fabric, to be
exposed to blood flow. Processes
for making the solid metal stent
by laser cutting, and the sewing
and stent support rings by a
specifically adapted plastic
molding procedure, are also
disclosed.
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- HANCOCK WARREN DALE [US]

- IMPROVEMENTS RELATING
TO STENT'S FORHEART VALVES

- 1,243,293. Heart valve support
devices. W. D. HANCOCK. 12 Sept.,
1969 [16 Sept., 1968], No.
45088/69. Heading A5R. A stent
10 for a natural, or
naturallyshaped synthetic,
replacement heart valve
comprises a generally annular
framework having spaced apical
portions 12, 13, 14 for supporting
the commissures of a heart valve,
and upper arms 18, 19, 20, and
lower arms 25, 26, 27 connecting
the apical portions and adapted
to lie adjacent marginal portions
of the cups of a valve fitted over
the stent for attachment thereto.
The portions 12 to 14 are
apertured and arcuate, upper
connecting arms 18 to 20 being
curved downwardly therefrom
more than lower arms 25 to 27.
The framework is integrally
formed of plastics material or of
metal, such as stainless steel, the
upper arms being bendable in the
latter case to accommodate
different sized valves secured to
the stent by sutures. The
connecting arms may be covered
by a tubular cloth (20), and an
outer cloth or sponge ring (58)
may be located around the arms
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providing a bed for fibrous
ingrowth after grafting and acting
as a henodynamic seal. The stent
10 is for use in the aortic or
pulmonary position, a

similar stent (32), Fig. 5 (not
shown) for the mitral or tricuspid
position being larger and having
an integral lower outer ring (50)
or a cloth ring (73) around the
lower arms, by either of which
means the stent (32) and valve
may be secured in the heart. An
annular ring (53), of for example
felt, may be located between ring
(50) and the lower arms to
provide a henodynamic seal.
Ragged edges of a valve and
sutures may be covered by cloth
(62) providing a fibrous ingrowth
bed. The circumferential spacings
between adjacent apexes may be
all different, or two spacings may
be equal and the third 17 to 33%
shorter.
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AGATHOSEFSTATHIOS-ANDREAS
[GR]

Human cardiac valve replacement
with seal heart valve (aortic or
pulmonary)

The present invention provides a
new method of constructing

a tricuspid bioprosthetic valve
derived from the heart valve of
seal (aortic or pulmonary), which
can be used to treat human
cardiac valve dysfunction, by
replacing the exixting valve with a
novel bioprosthesis of the present
invention. This new

bioprosthesis, after having being
extracted from the heart of the
seal, is treated with a fixative
agent to sterilize, fix, increase the
strength of the leaflets and lessen

12
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tissue valve. Following this step
the seal valve can either be stent-
mounted or can be unstented.
Beeing a natural trileaflet valve,
with symmetrical cusps and no
muscle shelf within the leaflet,
the seal valve presents superior
hemodynamic performance over
the existing aortic porcine and
bovine pericardial valves. The
increase thickness of the leaflets
result in a long term durability,
without the attendant
disadvantages or re-replacing a
bioprosthesis. Alternatively, a
seal valve can be constructed
from tissues such as pericardium
or fascia lata.
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- XIANGQING KONG [CN]

- Stent for reducing left ventricular mitral back-flow and its conveying device

- The utility model discloses a bracket used to reduce the reflux via the bicuspid valve of
the left ventricle and thus realize the purpose of curing the incompetence of the bicuspid
valve without the need of an operation on the chest with a small trauma and a low risk,
as well as a conveying appliance for the bracket, and aims to solve the large operating
trauma and the high death rate caused by the prior art for the treatment of the
incompetence of the bicuspid valve. The utility model substantially consists of a bracket
used to increase the curvature radius of the bicuspid valve ring and a conveying
appliance used to fix both ends of the bracket. The bracket is capable of changing the
natural bending shape of the coronary sinus, pushes the rear ring of the bicuspid valve
upwards and thus improves the combination of the valve tips and reduces the reflux via
the bicuspid valve after it is sent by the conveying appliance into the coronary sinus near
the rear tip of the bicuspid valve of the patient and interacts with the wall of the coronary
sinus.
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3F THERAPEUTICS INC [US]

MEDICAL DEVICE FOR REDUCTION OF PRESSURE EFFECTS OF CARDIAC TRICUSPIDVALVE
REGURGITATION

An elongate valve stent and methods for protecting an upper or a lower body of a patient
from high venous pressures comprising a stent member, the stent member comprising a
support structure and a tissue valve, wherein the tissue valve is configured to permit
fluid flow in one direction and prevent fluid flow in an opposite direction, and means for
anchoring the stent member onto surrounding tissue of the superior vena cava or
inferior vena cava.
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QUIJANO RODOLFO C [US]; MCCARTHY PATRICK M [US]

(A1C)

DEVICE FOR REDUCTION OF PRESSURE EFFECTS OF CARDIAC TRICUSPIDVALVE
REGURGITATION

(A1)

A method of protecting an upper and a lower body of a patient from high veno us
pressures comprising: providing an elongate valve stent, wherein the stent comprises a
first stent member with a first tissue valve secured to a first support structure being
disposed at a first end of the stent and a second stent member with a second
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tissue valve secured to a second support structur e being disposed at an opposite
second end of the stent, wherein both support structures are collapsibly expandable, the
second end being connected to the first end with at least one elongate connecting
member; passing the elongate valve stent through a blood vessel with the first and
second support structures in a collapsed position; and securing the first support
structure to an inferior vena cava and the second support structure to a superior vena
cava with both support structures in an expanded shape.

()

A method of protecting an upper and a lower body of a patient from high venous
pressures comprising: providing an elongate valve stent, wherein the stent comprises a
first stent member with a first tissue valve secured to a first support structure being
disposed at a first end of the stent and a second stent member with a second

tissue valve secured to a second support structure being disposed at an opposite second
end of the stent, wherein both support structures are collapsibly expandable, the second
end being connected to the first end with at least one elongate connecting member;
passing the elongate valve stent through a blood vessel with the first and second
support structures in a collapsed position; and securing the first support structure to an
inferior vena cava and the second support structure to a superior vena cava with both
support structures in an expanded shape.
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INT HEART INST MONTANA [US]
ATRIO-VENTRICULAR VALVULAR DEVICE

An anatomically designed atrioventricular valve is made of biologically compatible
synthetic membrane or biological membrane of autologous, homologo us or
heterologous origin. A single piece of the selected membrane material is trimmed so as
to form two unequal sheaths similar to the normal anterior and posterior mammalian
mitral valve leaflets with a wide upper base to be sutur ed to the host's mitral annulus.
These two leaflets are prolonged and tapered into two thin bands to be connected to the
papillary muscles serving as replacements for the natural marginal chordae tendinae of
the normal mitral valve. The two lateral sides of the membrane are joined to form a
truncated cone with a wider upper circular base and a narrow extremity formed by the
thin chordal bands. A set of sutures are placed between selected points at t he base of
the cone and the two thin prolongations serving as replacements for the strut or stay
basal chords of the natural mitral valve. Thus, the mitral valve prosthesis is anatomical
because it is stentless, bicuspid and support ed by marginal and basal chordae.
Obturators and sizers in the configuration of rods of varying diameter, to measure the
host's valve annulus diameter and select the appropriate size of the prosthesis are used
during implantation o f the prosthesis. A rod shaped holder maintains the prosthesis



during implantation, and a curved bodied measuring instrument is used to determine the
precise location where the chordae tendinae of the prosthesis are to be sutured to the
papillary muscles of a recipient mammal.
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