[016a] A first aspect of the present invention provides a bioprosthetic heart valve assembly
having a geometric configuration for implantation in an annulus of the native keast-mitral valve
comprising, a tubular structure having an entry opening end and an exit opening at opposite
ends thereof, wherein the tubular structure is comprised of an expandable stent structure
comprised of a plurality of interconnected elements having a compressed configuration and an
expanded configuration and wherein a plurality of the elements are comprised of winglets that
extend away from the external circumferential surface of the stent in the expanded
configuration; a biocompatible material eevering-affixed to a substantial portion of an inner
annular region between the entry opening and the exit opening, and a value-valve comprised bf
a plurality of leaflets capable of forming a fluid tighf seal at the apposing edges thereof wherein
the circumference of the plurality of leaflets together form a fluid tight seal about an interior of
the valve assembly between the entry opening and the exit opening, wherein the tubular
structure has a tapered diameter along a length thereof such that the entry opening has a

smaller diameter than and-the exit opening-have-different-diameters.

[017] in its simplest embodiment, generally to simplify its fabrication or manufacture,
when addressing the device for use in the correction of regurgitation of the mitral valve, the
device here described may consist of a circular tubular structure having an entry section or
orifice at one end and one exit section or orifice. This tubular structure incorporates a plurality
of surfaces of specific shapes and dimensions, made of biological membranes. These surfaces
are attached within the tubular structure at one of the margins along a length thereof to create
a margin of attachment that joins an arc of its periphery and maintains these surfaces within

the inner sector (LUMEN) or volume of the tubular structure, while allowing other margins of
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 What is claimed is:

1. A bioprosthetic heart valve assembly having a geometric configuration for implantation in

an annulus of the native keart-mitral valve comprising:

a. a tubular structure having an entry opening end and an exit opening at opposite
ends thereof, wherein the tubular structure is comprised of an expandable stent
structure comprised of a plurality of interconnected elements having a
compressed configuration and an expanded configuration and wherein a plurality
of the elements are comprised of winglets that extend away from the external

circumferential surface of the stent in the expanded configuration;

b. a biocompatible material severing-gffixed o a substantial portion of an inner

annular region between the entry opening and the exit opening, and

C. a value-valve comprised of a plurality of leaflets capable of forming a fluid tight
seal at the apposing edges thereof wherein the circumference of the plurality of
leaflets together form a fluid tight seal about an interior of the valve assembly
between the entry opening and the exit opening, wherein the tubular structure
has a tapered diameter along a length thereof such that the entry opening has a

smaller diameter than and-the exit opening-have-different-diameters.

2. The bioprosthetic valve assembly of claim 1, wherein the plurality of cireurnferantial

portion-ofthe-leaflets is-are sutured to the biocompatible material.

3. The bioprosthetic valve of assembly claim 1, whereas the winglets protrude from an axis

narallel to the stent surface at the first end and the second end respectively dispose oLt

andnfodoe .ot rafovcantial 3 = th tand marmibor
S-S RO i Feteh-ErbHrol +trd - FHier,

46



4 b hiaoeaetbatio vaby ey e sharas hoowianadate o H ot
LIS L ¥ ?, AT ¥ TN W i} ¥ R ¥ T L) &

o

2 Lot ok iresroaforeastiod eoaef ks teambomn hew
e -GHaURHEFe Y- bR F e 5

54, The bioprosthetic valve assembly of claim 1 wherein the stent member is comprised of a

plurality of vertical bars having eyelets at the end thereof,

65. The bioprosthetic valve assembly of claim 1, further comprising a holder affixed to the

stent member in the compressed configuration.

8. The bioprosthetic valve assembly of claim &4, wherein the eyelets on reassembly

engage a fixture on an interior portion of the holder.

87. The bioprosthetic vaive assembly of claim 1, wherein the expandable stent and the valve
are maintained in a compressed configuration in the interior of a capsular device having a

sleeve covering at least a portion of an axial length of the tubular structure.

8, The bioprosthetic valve assembly of claim &7, wherein the capsular device is comprised
of a plurality of sleeves having different diameters and disposed concentrically and at least one

sleeve is concentric and slidable around another.

488. The bioprosthetic valve assembly of claim 1, wherein the stent structure is comprised of
a first ring of winglets and a second ring of winglets spaced apart to form an annular space
therebetweeen when the stent is in the expanded configuration and sized to accommodate a

native annulus of an atrioventricular heart valve.

4110. The bioprosthetic valve assembly of claim 489, wherein a most interior extension of the

plurality of winglets is a rounded and atraumatic length of a memory metal.
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4211. The bioprosthetic valve assembly of claim 409, wherein-a-dist ro-the-Hin

vinglets-are-disposed-proximate-to-the-inferioredge-of-tho-stent the gap between the first and

second ring winglets is located proximately to the edage of the lower end of the stent.

4312. The bioprosthetic valve assembly of claim 1, wherein a holder is disposed at the distal
end of a catheter and the stent member is resleasably-releasably attached o a distal end of the

holder and held in a configuration that is partially expanded.

4413. The bioprosthetic valve assembly of claim 4312, wherein the exit opening of the stent

member is releasably realeaseably-attached to the holder-sf-the-entr-opening.

4514. The bioprosthetic heart valve assembly of claim 4312, wherein the stent member is

releasably attached to the holder-atthe-exit-opening.
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