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ABSTRACT

67

An aortic heart valve which is adapted to be placed percu-
taneously without the need for open-heart surgery is placed
by a catheter and held in place with a stent system. The stent
system is expanded in the ascending aorta to anchor the
valve in the aortic channel above the native aortic valve.

24 Claims, 7 Drawing Sheets
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PERCUTANEOUS AORTIC VALVE need for a bypass pump or sternotomy and the associated
REPLACEMENT postoperative risks.

BACKGROUND OF THE INVENTION

This invention relates to aortic heart valves and, in
particular, to a percutaneous aortic heart valve that is placed
by a catheter or other means and held in place with a stent
system without the need for surgery.

The aortic valve undergoes a series of changes based upon
the initial structure at birth and the normal dynamic daily
stresses. The trileaflet aortic valve normally will not become
stenotic until the seventh decade of a person’s life unless
infectious processes are introduced earlier. The incidence of
aortic stenosis can reach between two and nine percent of the
people in this age range. The average mortality rate at all
ages is nime percent a year which also increases as a
population ages. Coupled with these facts is the likelihood
that as a person ages and becomes symptomatic with aortic
stenosis, he is less likely to be an operative candidate due to
being physically unable to withstand the stresses of surgery.
The mortality of octogenarians has been reported as high as
20% for aortic valve replacement which can preclude a
reasonable attempt at the therapy of choice, e.g., surgical
replacement of the aortic valve using the traditional method
of open heart surgery.

It is therefore the primary object of the present invention
to provide an aortic valve that can be placed nonsurgically.

Another object of the present invention as aforesaid is to
provide an aortic valve which may be anchored in the
ascending aorta by a stent system.

Yet another important object of the present invention is to
provide an aortic valve as aforesaid which may be placed
percutaneously.

Stiil another object of the present invention is to provide
an aortic valve as aforesaid which functions without removal
of the native aortic valve.

Another important object of the present invention is to
provide an aortic valve as aforesaid which reduces regurgi-
tation of a native aortic valve.

Yet another important object of the present invention is to
provide an aortic valve as aforesaid which increases the
effective aortic valve orifice area while minimizing the
resultant aortic regurgitation.

Still another important object of the present invention is
to provide an aortic valve as aforesaid which reduces left
ventricle energy expenditure from aortic regurgitation.

Yet another important object of the present invention is to
provide an aortic valve as aforesaid which reduces long-term
ventricular and aortic sequelae from pressure overload
caused by aortic regurgitation.

Another important object of the present invention is to
provide an aortic valve as aforesaid which can be placed
nonsurgically so as to minimize the health risk to a patient
during the procedure.

These and other objects and advantages of this invention
are achieved by an artificial biomechanical aortic valve
integrated with a stent system, which may be placed non-
surgically so as to minimize the risk to the patient during the
procedure. The aortic valve is anchored in the ascending
aorta with further support supplied in branch vessels or
descending aorta as necessary due to the stress forces placed
on the artificial valve by the normal hemodynamic pressures
in the aorta. The valve is connected to the stent system by
serially connected rods. Because of the relatively large
surface area of the stent system, this design displaces the
forces placed upon the artificial valve across this large
surface area. Placing the device nonsurgically eliminates the
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These and other objects and advantages of this invention
will become apparent from the following description taken
in connection with the accompanying drawings, wherein is
set forth by way of illustration and example, a now preferred
embodiment of this invention.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a diagrammatic sectional view of a catheter
containing aortic valve and stents of the present invention in
the descending portion of an aorta.

FIG. 2 is a diagrammatic view of FIG. 1 with the catheter
advanced to the ascending portion of the aorta.

FIG. 3 is a diagrammatic view of FIG. 2 with the aortic
valve and stents being deployed into the aorta and the stents
being expanded by inflation of a balloon.

FIG. 4 is a diagrammatic view of FIG. 3 with the stents
expended and in place and the catheter removed.

FIG. 5 is a diagrammatic view of FIG. 4 showing the
relationship between the placement of the stent system and
valve to the aortic valve and left ventricle.

FIG. 6 is an umbrella aortic valve in a closed position.

FIG. 7 is a plan view of the umbrella aortic valve of FIG.

FIG. 8 is the umbrella aortic valve of FIG. 5 in an open
position.
FIG. 9 is a plan view of the umbrella aortic valve of FIG.

FIG. 10 is a diagrammatic view of a cone-shaped aortic
valve in a closed position.

FIG. 11 is a plan view of the cone-shaped valve of FIG.
10.

FIG. 12 is the cone-shaped valve of FIG. 10 in an open
position.

FIG. 13 is a plan view of the cone-shaped valve of FIG.
12
FIG. 14 is a diagrammatic view of another cone-shaped
aortic valve in a closed position.

FIG. 15 is a plan view of the cone-shaped valve of FIG.
14.
FIG. 16 is the cone-shaped aortic valve of FIG. 14 in an
open position.

FIG. 17 is a plan view of the cone-shaped valve of FIG.
16.

FIG. 18 is a diagrammatic view of a cadaver/porcine
incorporated valve and stent system.

FIG. 19 is a plan view of the cadaver/porcine valve of
FIG. 18.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

Turning more particularly to the drawings, FIG. 1 illus-
trates a sectional diagrammatic view of a cannular catheter
20 in the descending portion 22 of aorta 24. Cannular
catheter 20 contains a balloon catheter 26 which is sur-
rounded by a wire mesh tube or stent system 28 connected
to artificial valve 30.

The stent system 28 is made up of a small slotted stainless
stecl tube or series of interconnected rods which form an
expandable cylindrical lattice or scaffolding. The stent sys-
tem 28 is initially collapsed to a small diameter around an
angioplasty balloon 29 so that it and valve 30 may be guided
into place using an antegrade approach through the fermoral
artery (not shown) to the ascending aorta 32 (FIG. 2).
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Once cannular catheter 20 is located in ascending aorta 32
above native aortic valve 34, the balloon catheter 26 is
deployed (FIG. 3) to place the valve/stent combination 36 in
the correct anatomical position so that valve 30 is above
aortic valve 34 (FIG. 4) and below coronary arteries 38 so
that the openings to coronary arteries 38 are unobstructed.
‘When the valve/stent combination 36 is correctly placed, the
balloon 29 is inflated to expand the stent scaffolding 28 and
force the stent system 28 against the inner walls of ascending
aorta 32 to anchor valve 30 in place. After balloon 29 is
deflated and balloon catheter 26 is removed, the stent 28
remains locked in place. The stent lattice 28 may extend into
descending aorta 32 or branch vessels (not shown) to further
support and secure valve 30 in place.

Once the valve and stent combination 36 is in place, the
balloon 29 is deflated and balloon catheter 26 is retracted
into cannular catheter 20. Both catheters 26 and 20 are
removed from aorta 24 through the fermoral artery (not
shown).

Simultaneously with placement of the valve/stent combi-
nation 36, the fermoral vein would be accessed and cannu-
lated to guide a balloon catheter into the left ventricle using
a retrograde approach to perform a valvoplasty by inflating
the balloon within the aortic valve. The purpose of the
valvoplasty is to force the aortic valve open to relieve the
pressure gradient between the left ventricle 40 (FIG. 5) and
aorta 24. Visualization to place the catheters within the aorta
24 and left ventricle 40 would be accomplished using
continuous roentgenogram and ultrasound techniques, such
as intracardiac echocardiography (ICE) or fluoroscopy,
which are known in the art.

Use of this valve/stent combination 36 precludes removal
of the native aortic valve 34. The focus would instead be
upon debulking of the native aortic valve 34. The main
purpose is abolition of the resting gradient. The techniques
employed would attempt to achieve a large effective aortic
valve area regardless of the functioning of the native aortic
valve 34 post-procedure because an artificial aortic valve 30
designed to prevent aortic regurgitation would be in place.
Aortic valve 30 is designed not to hinder the ejection of
blood from the left ventricle, and to minimize the aortic
regurgitant volume. The techniques used to debulk the
native aortic valve may include positioning of an Er-YSGG
percutaneous laser to decalcify the valve and repeat balloon
aortic valvuloplasty. If this is not effective then high fre-
quency ultrasound percutaneously applied to the aortic valve
may be necessary.

These techniques have been shown to be highly effective
at producing debulking and preventing restenosis and
increasing the effective aortic valve orifice area. However,
they produce tremendous aortic regurgitation. This would
not be a problem for the unattached valve 30 which would
work as disclosed below for aortic regurgitation.

If these techniques do not produce the desired result of
increasing the effective aortic valve orifice area then a host
of options are still available. For example, two rings may be
guided onto both the aortic and ventricular sides of the
native aortic valve and pneumatically sealed together. Then
expandable and retractable biotomes may be percutaneously
placed for controlled dissection of the native aortic valve.
The biotomes may be used for primary resection without
stabilizing rings, but there would need to be a stabilization

mechanism for the native aortic valve. Another such mecha. ©

nism could employ the use of a micro screw into the native
valve, which would act as an anchor to guide a biotome onto
the native valve. Then the biotomes would take small snips
in a controlled fashion off of the native valve. This would
gradually increase the effective orifice area. Because the
artificial valve is not anchored or dependent upon the native
valve for ils function, this technique could be easily

o
o

o
@n

IS}
=1

W
=1

40

4

&

o
by

4

reapplied, if the native valve were to restenose, without
comprising the artificial valve. A tremendous advantage of
this procedure would be its independence from a need for a
percutancous bypass pump.

Referring to FIGS. 6-9, an inverted generally umbrella-
shaped valve 30 is shown. Umbrella valve 30 has a generally
pear or bulb-shaped main body 52 and a neck 54 which
extends from the body. Extending from neck 54 is connect-
ing rod 56 which secures stent struts 58 to umbrella valve 30.
Frame members or ribs 60 extend radially from and are
hingedly attached to body 52. Hinges 61 permit ribs 60 to
move between a folded position (FIGS. 6-7) where the ribs
extend generally parallel to neck 54, and an unfolded
position (FIGS. 8-9) where the ribs extend generally radi-
ally from an perpendicular to body 52. Hinges 61 prevent
ribs 60 from overextending when unfolded. A generally
circular canopy 62 is secured to the lower sides of each of
the frame members 60 and the lower side 64 of body 52.
Canopy 62 may be made of a biocompatible, flexible mate-
rial such as an elastomeric sheet or a Dacron® reinforced
polymer, for example. Frame members 60 may be made of
stainless steel or a plastic polymer that is able to withstand
the shear stresses during folding of valve 30.

In FIGS. 6-9 frame members 60 are shown generally
straight. However, frame members 60 may be curved
inwardly toward neck 54 when valve 30 is in the folded or
collapsed position (FIG. 6) and generally tangentially to the
inner wall of the aorta and toward the stent system 28 (FIG.
4) when valve 30 is in the unfolded position (FIG. 8).
Additionally, canopy 62 may extend beyond the ends of
frame members 60 to help reduce or eliminate peri-valvular
leaks by sealing the valve against the inner wall of the aorta.

The end 64 of valve body 52 is generally hemispherical
which permits the desired laminar blood flow characteristics
of the native aortic valve in the aorta around valve 30.
Generally, any rounded shape, such as a rounded cone or
hemi-ellipse, will produce satisfactory laminar flow.

Generally, umbrella-shaped valve 30 is placed in a posi-
tion above the native aortic valve and below the openings of
the coronary arteries 28 (FIG. 4). The structure of valve 30
collapses to a folded (FIG. 6) position wherein the ribs
extend along the neck such that the canopy does not traverse
the aortic channel. Thus, during systolic contraction of the
left ventricle the blood from the left ventricle may be
expelled unimpeded into the aorta (FIGS. 6-7) as the valve
is folded. During diastolic filling of the left ventricle, the
pressure in the aorta becomes greater than the pressure in the
left ventricle and the blood attempts to flow from the aorta
into the left ventricle or regurgitate. This backflow is caught
in the canopy 62 which causes valve structure 30 to unfold
(FIGS. 8-9) and prevents aortic regurgitation as the opening
between the aorta 24 and the left ventricle is sealed. At this
position ribs 60 extend radially and generally perpendicular
from body 52.

Referring to FIGS. 10-13 a second embodiment of an
artificial aortic valve is shown which may be placed percu-
taneously. Conical valve 66 consists of two to 32 intercon-
nected plates or fingers 68 and a generally ring-shaped base
70 and a ring 72 secured to the base 70. The fingers 68 are
generally wedge or bowling pin-shaped and are hingedly
secured together by ring 72 extending through the base 74 of
cach finger 68 and interconnected by a biocompatible,
durable, flexible generally conically-shaped fabric 75 mem-
brane secured to the inside surfaces 69 of the fingers. The
fingers 68 extend generally radially iowardly and away from
the base 70. Fingers 68 may be constructed of stainless steel,
plastic or other biocompatible material.

In the closed position (FIGS. 10-11), the tops 76 of the
fingers contact each adjacent fingertip 76 to prevent regur-
gitation. It should be understood that if the number of fingers
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is increased, contact with the adjacent fingers may be along
the entire length of the finger 68. If contact is along the entire
side length of each adjacent finger when conical valve 66 is
in the closed position, a membrane 75 may not be necessary
to prevent regurgitation. To minimize components and to aid
in miniaturizing the device for delivery, the number of
fingers 68 may be reduced to two to four interconnecting
fingers 68.

During systole valve 66 expands or opens as shown in
FIGS. 12-13 to allow blood ejected from the left ventricle
to flow through the center of valve 66. Fingers 68 pivot on
ring 72 and tips 76 separate to allow blood to flow through
the center of valve 66. Membrane 75 prevents fingers from
overextending 1o block coronary arteries 38 (FIG. 4).

Valve 66 and the combined stent 28 is guided into position
as shown in FIGS. 1-4, and placed over the native aortic
valve 34. Base 70 is seated against the root of the aortic
valve 34 next to the inner wall of the aorta 24 below
coronary arteries 38. The rim 78 of base 70 is made of a
pliable biocompatible material which seals against the root
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Cadaver/porcine valve 100 is retained in a base ring 102.
Ring 102 is made of a pliable biocompatible material which
seals against the root of the native aortic valve 34 (see FIG.
4) to reduce peri-valvular leaks. Valve 100 is anchored along
the root of the aortic valve with connecting rods 104 which
are connected to the ascending aortic stents 28 shown in
FIG. 4. Valve 100 is placed such that rods 104 are positioned
between the right and left coronary ostia tangentially along
the sinus of valsalva.

The central themes involve increasing the effective aortic
valve orifice area while minimizing the resultant aortic
regurgitation. Thus, the goals in reducing left ventricular
energy expenditure and its resultant long-term sequelae of
pressure overload would be met with this system of percu-
taneously delivered aortic valves.

Having thus described the invention, what is claimed as
new and desired to be secured by Letters Patent is:

1. An aortic valve for regulating blood flow through a
channel of an aorta, the channel surrounded by an aortic
wall, upon placement therein, said valve comprising:

a body member having a configuration adapted to fit

of the native aortic valve 34 to reduce peri-valvular leaks, 2° within a channel of an aorta;
Valve 66 is anchored along the root of the aortic valve with a membrane made of a material impervious to an aortic
connecting rods 80 which are connected to the ascending blood flow, said membrane having a first membrane
aortic stents 28 (scc FIG. 4). Valve 66 is placed such that position precluding a blood flow through the aorta and
rods 80 are positioned between the right and left coronary a second position for allowing a blood flow through the
ostia tangentially along the sinus of valsalva. In this 25 aorta; and
embodiment, there are no intraluminal connecting rods 58 a plurality of frame members with said membrane
within the ascending aorta as with umbrella valve 30 (see mounted thereto, each frame member having a first end
FIG. 4?‘ . L. pivotally secured to said body member and a second
Conical valve 66 centralizes the blood ejection jet from end, said frame members pivotally responsive to a
the left ventricle providing improved laminar flow charac- 30 condition within the aorta between a first position
teristics through the valve 66 and minimizes hematologic wherein said membrane at said first frame member
S"’q"‘d“‘. ) ) position is at said first membrane position and a said
Referring to FIGS. 14-17, a third embodiment of an second frame member position wherein said membrane
artificial aortic valve is shown \«thC!] may be placed percu- is at said second membrane position.
taneously. Trihedral valve 82 is similar in structure and 35 3 Ap aortic valve as claimed in claim 1 wherein said

operation to conical valve 66 (FIGS. 10-13). Arms 84 are
hingedly attached to ring 86 of base 88 and extend upwardly
and radially inwardly from base 88 to generally form a
trihedron or cone. Each rod 84 has a crescent-shaped pad 90
at its free end. A cone-shaped membrane 92 of fibrous
polymer is secured to each arm 84 and base 88 (not shown
i FIG. 14).

During diastole, back flow of blood from the aorta to the
left ventricle causes valve 82 to close preventing regurgita-
tion (FIGS. 14-15). During systole, blood is ejected from the
left ventricle to force valve 82 open and allow blood to flow
into the ascending aorta through the center of valve 82.
Valve 82 is anchored along the aortic valve root wall with
connecting rods (not shown; see connecting rods 80, FIG.
10) which are connected to ascending aortic stents 28 (FIG.
4). Valve 82 is placed so that the connecting rods are
positioned between the right and left coronary ostia tangen-
tially along the sinus of valsalva. In this embodiment, as in
the conical valve 66, there are no interluminal connecting
rods 58 within the ascending aorta as with umbrella valve 30
(see FIG. 4).

Base 88 of valve 82 is constructed as disclosed above for
base 70 of conical valve 62. Arms 84 may be constructed of
stainless steel or other structural biocompatible material
such as plastic. Crescent-shaped pads 90 may be constructed
of stainless steel for durability or of softer biocompatible
materials to better seal the valve 82 when in the closed
position (FIGS. 14-15), and reduce regurgitation.

Other valvular designs which may prove valuable to this
technique include the usage of biological tissue incorporated
valves, such as cadaver/porcine valves, placed within a
percutaneously stented system the benefits of favorable flow
and hematologic characteristics (see FIGS. 18 and 19).
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membrane extends across the aortic channel to block a blood
flow at said first membrane position and extends generally
along the aortic channel to allow a blood flow through the
aorta at said second membrane position.

3. The aortic valve as claimed in claim 1 further com-
prising means for stopping pivotal movement of said second
end of said frame members into contact with the aorta wall.

4. The aortic valve as claimed in claim 1 wherein said
condition within the aorta is a change in blood pressure in
the aorta.

5. The aortic valve as claimed in claim 1 wherein said
frame members and membrane move to said second posi-
tions in response to systolic ejection of blood from the left
ventricle in which the blood pressurc in the left ventricle is
higher than the blood pressure in the aorta.

6. The aortic valve as claimed in claim 1 wherein said
frame member and membrane move to said first position in
response to diastolic filling of the left ventricle and the blood
pressure in the aorta is higher than the blood pressure in the
left ventricle resulting in a reverse flow of blood from the
aorta to the left ventricle which is stopped by said membrane
at said first position.

7. An aortic valve as claimed in claim 1 wherein said body
mermber has an exterior configuration to present a space
between said body member exterior configuration and the
aortic wall to allow blood flow therearound at said mem-
brane second position.

8. The aortic valve as claimed in claim 1 wherein said
body member comprises a base presenting an edge adapted
to seat about the aortic wall surrounding the aortic channel;

an aperture in said base for blood flow therethrough;

a ring surrounding said aperture, said first end of said

frame members pivotally mounted to said ring with

Medtronic, Medtronic Vascular,
and Medtronic CoreValve
Exhibit 1002 - Page 14



US 6,482,228 B1

7

said membrane mounted thereto, said second ends of
said frame members being in contact at said first frame
member position to cause said membrane to span said
base aperture and preclude a blood flow past said
second frame member ends and said membrane, said
frame members pivotable about said ring to a second
position wherein said second frame member ends are
displaced one from the other to allow a blood flow
through the aperture and past said membrane.

9. The aortic valve as claimed in claim 8 wherein said
membrane presents a base opening secured about said
aperture and a free end having an aperture therein, said
aperture in said free end of said membrane at said second
frame and membrane positions is open to allow blood to
flow though said membrane between said membrane base
opening and said aperture in said free end of said membrane
at said membrane second position.

10. The aortic valve as claimed in claim 9 wherein said
membrane free end aperture is closed at said first frame
membrane and member positions to preclude blood from
flowing though said membrane at said membrane first posi-
tion.

11. The aortic valve as claimed in claim 1 further com-
prising means for maintaining said body member within the
aortic channel.

12. An aortic valve for regulating blood flow through a
channel of an aorta upon placement therein, said valve
comprising:

a body member having a configuration adapted to fit

within a channel of an aorta to allow passage of a blood
flow therearound;

a membrane for traversing the aortic channel to preclude
blood flow therethrough; and

at least two ribs for attachment of said membrane thereto,
each rib baving a first end hingedly attached to said
body member and a free end extending from said body
member, wherein said at least two ribs are responsive
to a change in pressure in the aorta for movement
between a first position wherein said membrane is
unfolded so as to traverse the aortic channel and
preclude a blood flow therethrough and a second col-
lapsed position wherein said membrane is positioned
relative to the aorta channel to allow a blood flow
therearound.

13. The aortic valve as claimed in claim 12 wherein said
at least two ribs cxtend radially from said body so as to
traverse the aortic channel at a first rib position, said first rib
position corresponding to unfold said membrane at said first
position, and wherein said ribs extend generally along said
aortic channel at a second rib position to collapse said
membrane at said second position.

14. The aortic valve as claimed in claim 13 wherein said
membrane presents an edge adapted for contact about a wall
of the aortic channel in said first position, said contact seats
said membrane edge against the aortic channel wall to
reduce a blood flow therearound.

15. The aortic valve as claimed in claim 12 further
comprising means for maintaining said body member at a
selected position in the aorta.

16. An aortic valve for regulating a blood flow through an
aortic channel surrounded by an aortic wall upon placement
therein, said valve comprising:
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a ring member having a circumference adapted to seat
about an aortic wall surrounding an aortic channel, said
ring including an aperture for blood flow therethrough;

a membrane having first and second spaced-apart open
ends, said membrane made of a material resistant to a
fluid flow therethrough; and

means for mounting said first open end of said membrane
about said ring aperture with said second open end
displaced therefrom, said means moving said mem-
brane second end between a first open position to allow
a blood flow therethrough and a second closed position
to preclude a blood flow therethrough.

17. The aortic valve as claimed in claim 16 wherein said
mounting means comprises at least one arm having a first
end hingedly secured to said ring member and a free end
spaced therefrom, said first end of said at least one arm
secured to said first end of said membrane, said free end of
said at least one arm secured to said second end of said
membrane, said at least one arm responsive to a blood flow
within the channel for movement with said membrane
between said first open and second closed positions.

18. The aortic valve as claimed in claim 17 wherein said
at least one arm extends generally along a path of said blood
flow at said first open position, and generally traverses a
blood flow path when at said second closed position.

19. The aortic valve as claimed in claim 16 further
comprising means for maintaining said ring member in said
seat about the aortic wall.

20. An aortic valve for controlling a blood flow through
an aortic channel upon placement therein, said valve com-
prising:

a tissue valve having an interior member made of a tissue
material and presenting an opening movable between
open and closed positions;

a ring member surrounding said tissue valve, said ring
member having an outer circumference adapted to seat
said ring member about an aortic wall surrounding an
aortic channel;

means for maintaining said ring member in said seated
position about the aortic wall,

said tissue valve interior member responsive to changes of
conditions within the aorta for movement of said open-
ing between a first closed position and a second open
position.

21. The aortic valve as claimed in claim 20 wherein said
tissue valve interior member is responsive to changes in
blood pressure in the aorta whereby to move said tissue
valve between said first and second positions.

22. The aortic valve as claimed in claim 21 wherein said
tissue valve interior member moves to said second position
in response to systolic ejection of blood from the left
ventricle in which the blood pressure in the left ventricle is
greater than the blood pressure in the aortic channel.

23, The aortic valve as claimed in claim 21 wherein said
tissue valve interior member moves to said first position in
response to diastolic filling of the left ventricle whereby the
blood pressure in the aortic channel is greater than the blood
pressure in the left ventricle.

24. The aortic valve as claimed in claim 20 wherein said
ring member contacts the wall of the aortic channel and seals
said ring against the aortic channel wall to reduce blood flow
therearound.
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UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

PATENT NO. : 6,482,228 Bl Pagelof 1
DATED : November 19, 2002
INVENTOR(S) : Troy R. Norred

It is certified that error appears in the above-identified patent and that said Letters Patent is
hereby corrected as shown below:

Column 7,
Lines 15 and 21, delete “though” and substitute -- through --.

Signed and Sealed this

Fourth Day of March, 2003

JAMES E. ROGAN
Director of the United States Patent and Trademark Office
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Background of the Invention

This invention relatés to aortic heart valves and,
in particular, to a percutaneous aortic heart valve that is
placed by a catheter or other means and held in place with a
stent system without the need for surgery.

The aortic 'valve undergoes a series of changes
based upon the initial structure at birth and the normal
dynamic daily stresses. The trileaflet aortic valve normally
will not Dbecome stehotic until the seventh decade of a
person's 1life unlesg infectious processes .are introduced
earlier. The incidence of aortic stenosis can reach between
two and nine percent of the people in this age range. The
average mortality rate at all ages 1is nine percent a yeai
which also increases as a population ages. Coupled with these

facts is the 1likelihood that as a person ages and becomes

symptomatic with aortic stenosis, he is less likely to be an
operative candidate due to Dbeing physicélly unable to
withstand the stresses of surgery. The 'mortality of
octégenarians has been reported as high as 20% for aortic
valve replacement which can preclude a reasonable attempt at
the therapy of choice, é.g., surgical replacement of the
aortic valve using the traditional wmethod of open heart

surgery.

(Docket 2745)

.
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It is therefore the primary object of the present
invention to provide an aortic\ valve that can be placed
nonsurgically.

Another object of the present invention as
aforesaid is to provide an aortic valve which may be anchored
in the ascending aorta by a stent system.

Yet another important object of the present
invention is to provide an aortic valve as aforesaid which may
‘be placed percutaneously.

Still another object of the present invention is
to provide an aortic wvalve as aforesaid which functions
without removal of the native aortic valve.

Another important object of the present invention
is to provide an aortic valve as aforesaid which reduces

regurgitation of a native aortic valve.

Yet another important object of the present
invention is to provide an aortic valve as aforesaid ‘which
increases the effective aortic valve orifice area while
minimizing the resultant aortic regurgitation?

Still another important object of the present
invention is to provide an aortic valve as aforesaid which
reduces left ventricle energy expenditure from aortic

. regurgitation.
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Yet ' another important object of the present
invention is to provide an aortic—valve as aforesaid which
reduces long-term ventricular and aortic sequelae from
pressure overload caused by aortic regurgitation.

- Another important object of the present invention
is to provide an aortic valve as aforesaid which can be placed
nonsurgically so as to minimize the health risk to a patient
during the procedure.

These and other objects and advantages of this
invention are achie#éd by an artificial biomechanical aortic
valve integrated with a stent system, which may be placed
nonsurgically so as to minimize the risk to the patient dufing

the procedure. The aortic valve is anchored in the ascendiﬁg

aorta with further support supplied in branch vessels or

L3 TR

descending aorta as necessary due to the stress forces placed on

£

the artificial valve by the normal hemodynamic pressures in the
aorta. The valve 1is connected to the stent éystem by serially
connected rods. Because of the relatively large surface area of
the stent system, this design displaces the forces placed upon
the artificial valve écross this large surface area. Placing
the device nonsurgically eliminates the need for a bypass pump
or sternotomy and the associated postoperative risks.

These anqh other objects and advantages of this

invention will become apparent from the following description

L
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taken in connection with the accompanying drawings, wherein is
set forth by way of illustration and example, a now preferred

embodiment of this invention.

Brief D iption of Drawin

Fig. 1 is a diagrammatic sectional view of a
catheter containing aortic valve and stents of the present
invention in the descending portion of an aorta.

Fig. 2 is a diagrammatic view of Fig. 1 with the
catheter advanced to}the ascending portion of the aorta.

Fig. 3 is a diagrammatic view of Fig. 2 with the
aortic valve and stents being deployed into the aorta and the
stents being expanded by inflation of a ballocon.

Fig. 4 is a diagrammatic view of Fig. 3 with the

stents expended and in place and the cathéter removed.

Fig. 5 is a diagrémmatic yiew of Fig. 4 showing
the felationship between the placement of the stent system and
valve to the aortic valve and left ventricle.

Fig. 6 is an umbrella aortiq ;alve in a closed
position. '

Fig. 7 is a plan view of the umbrella aortic valve
of Fig. 5.

. Fig. 8 is‘the umbrella aortic valve of Fig. 5 in

an open position.
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Fig. 9 is a plan view of the umbrella aortic wvalve
of Fig. 7.

Fig. 10 is a diagrammatic view of a cone-shaped

.

aortic valve in a closed position.

. Fig. 11 is a plan view of the cone-shaped valve of
10
Fig. 4.
A 10
Fig. 12 is the cone-ghaped valve of Fig.,% in an
: A
open position.
Fig. 13 is a plan view of the cone-shaped valve of
Fig.,}Z( \
A
Fig. 14 is a diagrammatic view of another cone-

shaped aortic valve in a closed position.

Fig. 15 is a plan view of the cone-shaped valve of

)i 4
Fig./%ff /51

Fig. 16 is the cone-shaped aortic valve of Fig.,&ﬁ/
A
in an open position.

. Fig. 17 is a plan view of the cone-shaped valve of
Fig;/lgf
A

cadaver/porcine incorporated valve and stent system.

Fig. 18 is a diagrammatic view of a

Fig. 19 is a plan view of the cadaver/porcine

valve of Fig. 18.
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Description of Preferred Embodime

Turning more particﬁlarly to the drawings, Fig. 1
illustrates a sectional diagfammatic view of a cannula;
catheter 20 ‘in the descending portion 22 of aorta 24.
Cannular catheter 20 contains a balloon catheter 26 which is
surrounded by a wire mesh tube or stent system 28 connected to
artificial valve 30.

The stent system 28 is made up of a small slotted
stainless steel tubebor geries of interconnected rods which
form an expandable Eylindrical lattice or scaffolding. The
stent system 28 is initially collapsed to a small diameter
"around an angioplasty balloon 29 so that it and valve 30 may
be guided into place using an antegrade approach through the

fermoral artery (not - shown) ¢to the ascending aorta 32

(Fig. 2).

Once cannular catheter 20 is located in ascending
aorta 32 above native aorﬁic valve 34, the balloon catheter 26
is deployed (Fig. 3) to place the valve/stent combination 36
in the correct anatomical position so thgt ﬁalve 30 is above
aortic valve 34 (Fig. 4) and below coronary arteries 38 so
that the openings to coronary arteries 38 are unobstructed.
When the valve/stent combination 36 is correcply placed, the
balloon 29 is infla;g@ to expand the stent scaffolding 28 and

force the stent system 28 against the inner walls of ascending
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aorta 32 to anchor valve 30 in place. After balloon 29 is
deflated and balloon catheter 26 is removed, the stent 28
remains locked in place. The stent lattice 28 may extend intou
descending ao;ta 32 or branch vessels (not shown) to further
support and secure Valve 30 in place.

once the valve and stent combination 36 is in
place, the balloon 29 is deflated and balloon catheter 26 is
retracted into cannular catheter 20. Both catheters 26 and 20
are removed from aorta 24 Ehrough the fermoral artery (not
shown) . \
Simultaneously with placement of the valve/stent
combination 36, the fermoral vein would be accessed and

cannulated to guide a balloon catheter into the left ventricle

using a retrograde approach to perform a valvoplasty by

inflating the balloon within the aortic valve. The purpose of
the valvoplasty is to force the aortic valve open to relieve
the pressure gradient between the left ventricle 40 (Fig. 5)
and aorta 24. Visualization to place the catheters within the
aorta 24 and left ventricle 40 would be aécomplished. using
continuous_ roentgenogram and ultrasound techniques, such as
intracardiac echocardiography (ICE) or fluoroscopy, which are
known in the art.

Use of this valve/stent combination 36 precludes

removal of the native aortic valve 34. The focus would

.

1

’
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aorta 32 to anchor valve 30 in place. After balloon 29 is
deflated and balloon catheter 26 is removed, the stent 28
remains locked in place. The stent latticg 28 may extend in;p\
descending ao%ta 32 or branch vessels (not shown) to further
support and secure Valve 30 in place.

Once the valve and stent combinatibn 36 is in
place, the balloon 29 is deflated and balloon catheter 26 is
retracted into cannular catheter 20. Both catheters 26 and 20
are removed from aorta 24 through the fermoral artery (not
shown) . V\
Simultaneously with placement of the valve/stent
combination 36, thHe fermoral vein would be accessed and
cannulated to guide a balloon catheter into the left ventricle

using a retrograde approach to perform a wvalvoplasty by

inflating the balloon within the aortic valve. The purpose of

the valvoplasty is to force the aortic valve open to relieve
the pressure gfadient between the left ventricle 40 (Fig. 5)
and aorta 24. Visualization to place the catheters within the
aorta 24 and left ventricle 40 would be aEcomplished using
continuous_ roentgenogiam and ultrasound techniques, such as
intracardiac echocardiography (ICE) or fluoroscopy, which are
known in the art.

Use of ;his valve/stent combination 36 precludes

removal of the native aortic wvalve 34. The focus would
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instead be upon debulking of the native aortic valve 34. The
main purpose 1is abolition of the resting gradient. The
techniques employed would attempt to achieve a large effective“_
aortic valve ;rea regardless of the functioning of the native
aortic valve 34 post-procedure because an artificial aortic
valve 30 designed to prevent aortic regurgitation would be in
place. DRortic valve 30 is designed not to hinder the ejection
of blood from the left ventricle, and to minimize the aortic
regurgitant volume. The techniques used to debulk the native
aortic valve may \ include positionihg of an Er-YSGG
percutaneous laser to decalcify the valve and repeat balloon
aortic wvalvuloplasty. If this is not effective then high
frequency ultrasound percutaneously applied to the aortic
valve may be necessary.

These techniques have been shown to be highly

effective at producing debulking and preventing restenosis and
increasing the effective aortic valve orifice area. However,
they produce tremendous aortic regurgitation. This would not
be a problem for the unattached valve 30 which would work as
disclosed below for adrtic regurgitation.

If these techniques do not produce the desired
result of increasing the effective aortic valve orifice area
then a host of optiopg are still available. For example, two

rings may be guided onto both the aortic and ventricular sides
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of the native aortic valve and pneumatically sealed together.
Then expandable and retractable‘biotomes may be percutaneously
placed for controlled dissection of the native aortic valve.
The biotomes may be vused for primary resection without
stabilizing rings,‘but there would need to be a stabilization
mechanism for the native aortic valve. Another such mechanism
could employ the use of a micro screw into the native wvalve,

which would act as an anchor to guide a biotome onto the

native valve. Then the biotomes would take small snips in a
controlled fashion Off of the native valve. This would
gradually increase the effective orifice area. Because the

it artificial valve is not anchored or dependent upon the native
# ‘ :

5z valve for its function, this technique could be easily
reapplied,  if the native valve were to restenose, without

comprising the artificial valve. A tremendous advantage of

this procedure would be its independencé from a need for a
percutaneous bypass pump.

Referring to Figs. 6-9, an inverted generally
umbrella-shaped valve 30 is shown. Umbrglia valve 30 has a
generally pear or bulﬁ—shaped main body 52 and a neck 54 which
extends from the body. Extending from neck 54 is connecting
rod 56 which secures stent struts 58 to umbrglla valve 30.
Frame members or ribghso extend radially from and are hingedly

attached to body 52. Hinges 61 permit ribs 60 to move between
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a folded position (Figs. 6-7) where the ribs extend generally
parallel to neck 54, and an unfolded position (Figs. 8-9)
where the ribs extend generally radially from an perpendicular
‘ preven
15#”\ to body 52. Hinges Slzggxmif ribs 60 from overextending when
N

unfolded. A generally circular canopy 62 is secured to the
lower sides of each of the frame members 60 and the lower side
64 of body 52. Canopy 62 may be made of a biocompatible,
flexible material such as an elastomeric sheet or a Dacron?®
reinforced polymer, for example. Frame members 60 may be made
of stainless steel \Or a plastic polymer that is able to
withstand the shear stresses during folding of valve 30.

In Figs. 6-9 frame members 60 are shown generally
straight. However, frame members 60 may be curved inwardly
toward neck 54 when valve 30 is in the folded or collapsed

position (Fig. 6) and generally tangentially to the inner wall

of the aorta and toward the stent system 28 (Fig. 4) when
valve 30 is in the unfolded position (Fig. 8). Additionally,
canopy 62 may extend beyond the ends of frame members 60 to.
help reduce or eliminate peri-valvular lgaké by sealing the
valve against the innef wall of the aorta.

The .end 64 of wvalve body 52 1is generally
hemispherical which permits the desired 1amin§r blood flow

characteristics of the native aortic valve in the aorta around
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valve 30. Generally, any rounded shape, such as a rounded
cone or hemi-ellipse, will produée satisfactory laminar flow.
Generally, umbrella-shaped valve 30 is placed in a
position above the native aortic valve and below the openings
of the coronary arteries 28 (Fig. 4). The structure of valve
30 collapses to a folded (Fig. 6) position wherein the ribs
extend along the neck such that the canopy does not traverse
the aortic channel. Thus, during systolic contraction of the
left ventricle the blood from the left ventricle may be
expelled unimpeded iﬁto the aorta (Figs. 6-7) as the valve is
folded. During diastolié filling of the left ventricle, the
pressure in the aorta becomes greater than the pressure in the
left ventricle and the blood attempts to flow from the aorta
into the left ventricle or regurgitate. This backflow is

caught in the canopy 62 which causes valve structure 30 to

unfold (Figs. 8-9) and prevents aortic regurgitation as the
opening between the aorta 24 and the left ventricle is sealed.
At this position ribs 60 extend radially and generally
perpendicular from body 52. -

Referring.to Figs. 10-13 a second embodiment of an
artificial aortic valve 1is shown which mway be placed
percutaneously. Conical valve 66 consists Qf two to 32
interconnected platesw or fingers 68 and a generally ring-

shaped base 70 and a ring 72 secured to the base 70. The

| [
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fingers 68 are generally wedge or bowling pin-shaped and are
hingedly secured together by fing 72 extending through the
base 74 of each finger 68 and interconnected by a
biocompatible; durable, flexible generally conically-shaped
fabric 75 membrane.secured to the inside surfaces 69 of the
fingers. The fingers 68 extend generally radially inwardly
and away from the base 70. Fingers 68 may be constructed of
stainless steel, plastic or other biocompatible material.

In the clbsed position (Figs. 10-11), the tops 76
of the fingers contgbt each adjacent fingertip 76 to prevent
regurgitation. It should be understood that if the number of
fingers is increased, contact with the adjacent fingers may be
along the entire length of the finger 68. If contact is along
the entire side length of each adjacent finger when conical

valve 66 is in the closed position, a membrane 75 may not be

necessary to prevent regurgitation. To minimize components
and to aid in ‘miniaturizing the device for delivery, the
number of fingers 68 may be reduced to two to four
interconnecting fingers 68.

During syétole valve 66 ‘expands or opens as shown
in_Figs. 12-13 to allow blood ejected from the left ventricle
to flow through the center of valve 66. Finggrs 68 pivot on

ring 72 and tips 76 separate to allow blood to flow through

—
\\_..(s"'
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the center of valve 66. Membrane 75 prevents fingers from
overextending to block coronary arteries 38 (Fig. 4).

Valve 66 and the combined stent 28 is guided into
position as ;hown in Figs. 1-4, and placed over the native
aortic valve 34. Base 70 is seated against the root of the
aortic valve 34 next to the innér wall of the aorta 24 below
coronary arteries 38. The rim 78 of base 70 is made of a
pliéble biocompatible material which seals against the root of
the native aortic valve 34 to reduce peri-valvular leaks.
Valve 66 is anchore&\along the root of the aortic wvalve with
connecting rods 80 which are connected to the ascending aortic
stents 28 (see Fig. 4). Valve 66 is placed such that rods 80
are positioned between the right and left coronary ostia
tangentially along the sinus of valsalva. 1In this embodiment,

there are no intraluminal connecting rods 58 within the

ascending aorta aé with umbrella valve 30 (see Fig. 4).

Conical vélve 66 centralizes the blood ejection
jet from the left ventricle providing improved laminar flow
characteristics through the valve 66 and minimizes hematologié
sequelae. ‘ 7

Referring to Figs. 14-17, a third embodiment of an
artificial aortic valve is shown which may be placed
percutaneously. Triyedral valve 82 is similar in structure

and operation to conical valve 66 (Figs. 10-13). Arms 84 are

| N
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hingedly attached to ring 86 of base 88 and extend upwardly
and radially inwardly from base 88 to generally form a
trihedron or cone. Each rod 84 has a crescent-shaped pad 90
at its free end. A cone-shaped menibrane 92 of fibrous polymer
is secured to each arm 84 -and base 88 (not shown in Fig. 14).
. . diashle

During 9}%90157 back flow of blood from the aorta
to the left wventricle causes valve 82 to close preventing
regufgitation (Figs. 14-15). During systole, blood is ejected
from the left ventricle to force valve 82 open and allow blood
to flow into the aséending aorta through the center of valve
82. Valve 82 is anchored along the aortic valve root wall
with connecting rods (not shown; see connecting rods 80, Fig.

10) which are connected to ascending aortic stents 28 (Fig.

4) . vValve 82 is placéd so that the connecting rods are

#n
=3

positioned between the right and left coronary ostia
tangentially along the sinus of valsalva. In this embodiment,
as in the conical valve 66, there are 'no interluminal
connecting rods 58 within the ascending aorta as with umbrella
valve 30 (see Fig. 4).

Base 88 éf valve 82 is constructed as disclosed
above . for base 70 of conical valve 62. Arms 84 may be
constructed  of stainless steel or other structural
biocompatible materig} such as plastic. Crescent-shaped pads

90 may be -constructed of stainless steel for durability or. of
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softer biocompatible materials to better seal the valve 82
when in the <closed position (Figs. 14-15), and reduce
regurgitation.

Other valvular designs which may prove valuable to
this technique include the wusage of biological tissue

‘ i valves
incorporated valves, such as cadaver/porcine ‘Ygﬁég, placed
within a percutaneously stented system the benefits of
favorable flow and hematologic characteristics (see Figs. 18
and 19). Cadaver/porcine valve 100 is retained in a base ring
102. Ring 102 is\made of a pliable biocompatible material
which seals against the root of the native aortic valve 34
(see Fig. 4) to reduce peri-valvular leaks. Valve 100 is
anchored along the root of the aortic valve with connecting
rods 104 which are connected to the ascending aortic stents 28
shown in Fig. 4. Valve 100 is placed such that rods 104 are
positioned ©between the right and 1left coronary ostia
tangentially along the sinus of valsalva.

The central themes involve increasing the
effective aortic vélve orifice area while minimizing the
resultant aortic regurgitation. Thus, the goals in reducing
left ventricular energy expenditure and its resultant long-
term sequelae of pressure overload would be_ met with this

system of percutaneously delivered aortic valves.
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f Llaims
Having thus described the invention, what is

claimed as new and desired to be secured by Letters Patent is:

aortic valve for regulating blood flow
through a channel of an aorta upon placement therein, said
valve comprising:
a body member haviyg a configuration adapted to fit within

a channel of an\aorta;

a membrane made of\a material impervious to an aortic

blood flow theret rough; and

means for mounting sdid membrane relative to said body

member between a first position wherein said membrane

%@ precludes a blood

low past said body member and a
Bl .
Gk second position whenein said membrane allows a blood
-
uim
e flow past said body member.

as claiméd in claim 1 wherein
said membrane extends across the aortic channel at said first
membrane position and extends\, generally along the aortic

channel at said second membrane position.
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aortic valve as claimed in claim 1 wherein

said mounting means comprises a. plurality of frame members

each having a first end hi secured to 'said body and a
free end extending from said body>™wherein said frame members

move with said membrane between said first and second

_positions.

The aortic valve as claimed in claim 3 further
comprising a me3ans for stopping said frame members at said

first position.

5. The\aortic valve as claimed in claim 1 wherein
said mounting means %\s responsive to changes in blood pressufe
in the aorta whereby fto move said membrane between said first

and second positions.

¢

6. The aortlic valve as claimed in claim 5 wherein
said membrane moves to ‘said second position in response to
systolic ejection of blogqd from the left ventricle in which

the blood pressure in the\ left ventricle is higher than the

blood pressure in the aorta.
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7. The aortic valve as claimed in claim 5 wherein
said membrane movgs to said first position in response to
diastolic filling of\ the left ventricle and the blood pressure
in the aorta is.hig er than the blood pressure in the left
veﬂtricle resulting in\a reverse flow of blood from the aorta

to the left ventricle whlich is stopped by said membrane.

8. An aortic\valve as claimed in claim 1 wherein
said body member hgs an terior configuration to present a
space between said 56dy memier exterior configuration and said
aortic wall to allow blood flow therearound at said membrane
second position.

9. The aortic val as claimed in claim 1 wherein
said body member is generplly ring-shaped Thaving a
circumference adapéed to seat abput an inner circumference of
the‘ aortic wall surrounding the¢ aortic channel, said ring

having an aperture for blood flow therethréﬁgh.
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10. The aortic valve as claimed in claim 9
wherein said membrape is generally funnel-shaped having a base
opening secured to ap inner circumference of said ring-shaped
body member and a frek end having an aperture therein whereby_
said aperture in said\ free end 6f said membrane is open to
allow blood to flow thpugh said membrane from said membrane
base opening to said hperture in said free end of said

membrane at said membrane \second position.

11. The aortic valve as claimed in claim 9
wherein said membrane is gendrally funnel-shaped having a basé
s opening secured to an inner rcumference of said ring-shaped
‘& body member andba free end hawing an aperture therein whereby

gaid aperture in said free end|\ of said membrane is closed to

preclude blood from flowing tHough said membrane from said

aperture in said free end of s3id membrane to said membrane

base opening at said membrane first position.
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12. The aortic valve as claimed in claim 10
wherein said membrape is generally funnel-shaped having a base
opening secured to af inner circumference of said ring-shaped
th/r bodf member and a free\ end having -an aperture therein whereby
D/ said aperture in said ee end of said membrane is closed to
preclude blood from flowing though said membrane from said

aperture in said free end\ of said membrane to said membrane

base opening at said membrane first position.
17

further comprising weans for maintaining said body wmember

Em
]

The aortic valve as claimed in claim 1

within the aortic channel.
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14, An aortic valve for regulating blood flow
through a channal of an aorta upon placement therein, said

valve comprising:

a body member hawing a configuration adapted to fit within
a channel of ajy aorta to allow passage‘of a blood flow
therearound;

a membrane for traveysing the aortic channel to preclude
blood flow therethXough; and

means for mounting sald membrane to said body member
between a first position wherein said membrane 1is
unfolded so as to tXaverse the aortic .channel and
preclude a blood £l therethrough and a second
position wherein said m&mbrane is positioned relative

to the body member to allpw a blood flow therearound.

15. The aoxtic valve as claimed in claim 14

wherein said means for moumXing comprises at least two ribs

each having a first end hingedly secured to said body member

and a free end extending fr body wherein said ribs move

with said membrane between said first\ and second positions.
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3
I3 ,[/b?,il,z’ The aortic valve as claimed in claim }ég—

wherein said at least two ribs extend radially from said body

L

g0 as to traverse the aortic channel at a first rib position,
said first rib position corresponding to unfold said membrane
at said first position, and wherein said ribs extend generally
along said aortic channgl at a second rib position to collapse

sald membrane at said second position.

17. The \ aortic wvalve as claimed in claim 14
wherein said membraﬁe ontacts the wall of the aortic channel

in said first position\and seals said membrane against the

aortic channel wall to refuce a blood flow therearound.

ek 18. The aortic valve as claimed in claim 14
% further comprising means fox maintaining said body member in

the aorta.
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19. \ An aortic valve for regulating a blood flow
through an aortic\channel upon placement therein, said valve
comprising:

a ring member having a circumfgrence adapted to seat about
an aortic wall\surrounding an aortic channel, said.

Cﬁd/ ring including

612{ : therethrough;

a membrane having first

an aperture for blood flow

nd second spaced-apart ends, said
membrane made»of a material resistant to a fluid flow
therethrough; and
means for mounting said finst end of said membrane about
said ring aperture wit said second end displaced
_therefrom, said means moviing said second membrane end

between an open positio to allow a blood flow

therethrough and a second ¢losed position to preclude

a blood flow therethrough.
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20. The aortic valve as claimed in c¢laim 19
wherein said mountikg means comprises at least one arm having
a first end hingedly\secured to said ring member and a free

end spaced therefrom, %aid first end of said arm secured to
said first end of said \membrane,  said free end of said arm
,}/ sécured to said second en\ of said membrane, and wherein said
'~ arm moves with said membnane between said first and second
0/ .

positions.

21. The aortic \valve as claimed in claim 19

wherein said arm extends genera{lly along a path of said blood

flow when in said open positiof, and generally traverse to

v
@ﬁ

?2? The aortic wvalve as c¢laimed in claim

said blood flow when in said closed position.

further comprising means for maintaining said ring member in

said seat about the aortic wall.
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23. \ An aortic valve for controlling a blood flow

through an aortic\ channel upon placement therein, said valve
comprising:
a tissue valve having an interior member and
circumference;
a ring member sechred to said tissue valve along said
tissue wvalve \circumference and having an outer
circumference adhpted to seat said ring member about

an aortic wali su¥rounding an aortic channel;
means for maintﬁinin salid ring member in said seated
position about the

ortic wall; and

means for moving said tissue valve interior member between

a first closed position and a second open position.

24, The aortic\ valve as claimed in claim 23

wherein said tissue valve inkterior member is responsive to
changes in blood pressure in the aorta whereby to move said

tissue valve between said first \and second positions.
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)

s Y

Dy <&i: The aortic valve as claimed in claim 24
wherein said tissue valve interior member moves to said second
position in response to systolic ejection of blood "from the
1ef§ ventricle in which the blood pressure in the 1left
ventricle is greater than the blood pressure in the aortic:
channel.

23 “gé. The aortic valve as claimed in claim 24
wherein said tissuegyalve interior member moves to said first
position in 'responée to diastolic f£filling of the 1left
ventricle whereby the blood pressure in the aortic channel is
greater than the blood pressure in the left ventricle. ]
éQLf 7. The aortic valve as claimed in claim

member
wherein said ringAcontacts the wall of the aortic channel and

seals said ring against the aortic channel wall to reduce

blood flow therearound.
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r o iscl
An aortic heart valve which is adapted to be = -
placed percutaneously without the need for open-heart surgery
is placed by a catheter and held in place with a stent system.
The stent system is expanded in the ascending aorta to anchor.

the valve in the aortic channel above the native aortic valve.
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- I NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure 1o reply within the sel or extended period for reply will, by stalute, cause the application to be¢come ABANDONED (35 U.S.C. § 133).
- Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any
earned patent term adjuslment. See 37 CFR 1.704(b).
Status

1] Responsive to communication(s) filed on
2a)[] This action is FINAL. 2b)X] This action is non-final.

3)[] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 0.G. 213.

Disposition of Claims
4 Claim(s) 1-27 isfare pending in the application.
4a) Of the above claim(s)
5[] Claim(s) _____is/are allowed.
8 Claim(s) 1,2,5-7,9-14 and 16-18 is/are rejected.
7)X Claim(s) 3,4.8 and 15 is/are objected to.
8)[] Claims

A\
is/are withdrawn from consideration.

are subject to restriction and/or election requirement.

Application Papers
9] The specification is objected to by the Examiner.
10)] The drawing(s) filed on is/are objected to by the Examiner.
11)[J The proposed drawing correction filed on is: a)[] approved b)[] disapproved.
12)]} The oath or declaration is objected to by the Examiner.

Priority under 35 U.S.C. § 119
13)[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a)(JAIl b)[} Some * c)[] None of: _
1.0 Certiﬂed copies of the priority documents have been received.
2.[] cCertified copies of the priority documents have been received in Application No.

3.[] Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
* See the attached detailed Office action for a list of the certified copies not received.

14)[] Acknowledgement is made of a claim for domestic priority under 35 U.S.C. § 119(e).

Attachment(s) )

15) Notice of References Cited (PTO-892) 18) [ interview Summary (PTO-413) Paper No(s).
16) D Notice of Draftsperson's Patent Drawing Review (PT0-948) 19) D Notice of Informal Patent Application (PTO-152)
17) D tnformation Disclosure Statement(s) (PTO-1449) Paper No(s) _____. 20) D Other:

U.S. Patent and Trademark Office
PTO-326 (Rev. 01-01) Office Action Summary Part of Paper No. 3
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‘Abplication/Control Number: 09/712,121 : Page 2
Art Unit: 3738 '

DETAILED ACTION
Claim Rejections - 35 USC § 112
Claim 16 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite
for failiné to particularly point out and distinctly claim the subject matter which applicant

regards as the invention. Claim 16 is not understood because “said at least two ribs”

lacks antecedent basis in claim 14.
Claim Rejections - 35 USC § 102

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that

form the basis for the rejections under this section made in this Office action:
A person shall be entitled to a patent unless —

(a) the invention was known or used by others in this country, or patented or described in a printed
publication in this or a foreign country, before the invention thereof by the applicant for a patent.

(b) the invention was patented or described in a printed publication in this or a-foreign country or in public

use or on sale in this country, more than one year prior to the date of application for patent in the United
States.

(e) the invention was described in a patent granted on an application for patent by another filed in the
United States before the invention thereof by the applicant for patent, or on an international application
by another who has fulfilled the requirements of paragraphs (1), (2), and (4) of section 371(c) of this
title before the invention thereof by the applicant for patent.

Claims 1,2,5-7,13,14 and 18 are rejected under 35 U.S.C. 102(a) as being
anticipated by Quijano, 6110201. |
| Claims 1,2,5-7,13,14,17 and 18 are rejected under 35 U.S.C. 102(b) as being
anticipated by Baykut, 4787901. )
Claims 1,2,5-7,9-14 and 18 are rejected under 35 U.S.C. 102(b) as being
anticipated by Leonhardt, 5957949.

Claims 1 and 2 are rejected under 35 U.S.C. 102(e) as being anticipated by
Andersen, 6168614.
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Application/Control Number: 09/712,121 : Page 3
Art Unit: 3738 i

Conclusion

The prior art made of record and not reliéd upon is considered pertinent to
applicant's disclosure.

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Michael J Milano whose telephone number is 703-308-
2496. The examiner can normally be reached on M, T, TH,F.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Corinne McDermc‘st\t can be reached on 703-308-0858. The fax phone
numbers for the organization w;mere this application or proceeding is assigned are 703-
305-3590 for regular communications and 703-305-3590 for After Final
communications.

Any inquiry of a general nature or relating to the status of this application or

proceeding should be directed to the reéeptionist whose telephone number is 703-308-

0858.
Micha, Milano
Primary Examiner
Art Unit 3738

mjm

August 7, 2001
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Application/Control No. ™ Applicant(s)/Patent Under
. Reexamination
09/712,121 NORRED, TROY R.
Notice of References Cited B FYT
Michael J Milano . 3738 Page 1 of 1
U.S. PATENT DOCUMENTS
* Cwmr[i?.!tl‘i"u'nﬂi‘é?.‘%‘ié Code Mwewa/t\e'w ‘ Name cnassmcaﬁon
A | US-6264700-B1 07-2001 | KILCOYNE 623 12.2
B | US-6254642-B1 07-2001 TAYLOR N 623 12.2° .
Cc | US-6168614-B1 01-2001 ANDERSON 623 12.2 h
D | US-6110201-A ‘1 08-2000 QUIJANO 623 21 . ’
E | US-6027525-A 02-2000 SUH 623 2.1 !
F | US-5957949-A 09-1999 LEONHARDT 623 21
G | US-5881195-A 04-1999 KLOSTERMEYER 623 21
H | US-5549665-A 08-1996 | VESELY 623 21 .
| | US-5545215-A 08-1996 DURAN 623 21
J | US-5413599-A 05-1995 | IMACHI 623 2.1
K | US-5397351-A 03-1995 PAVCNIK 623 21 v‘-‘
L | US-4787901- 11-1988‘\’ BAYKUT 623 21
M([us - "
FOREIGN PATENT DOCUMENTS
* County Codm mumborkind Code | MMAYYY Country Name Classification
N - .
° . .
P . B
a| - -
R . .
s , i
T B B
NON-PATENT DOCUMENTS
E Include as appticable: Author, Title Date, Publisher, Edition or Volume, Pertinent Pages)
v ;
v
" .
X

“A copy of thi

s reference is not being furnished with this Office action. (See MPEP

§ 707.05(a).)

' Dates in MM-YYYY farmat are publication dates. Classificalions may be US or foreign.

U.S. Patent and Trademark Office
PTO-892 (Rev. 01-2001)

Notice of References Cited

Part of Paper No. 3
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Attachment for PTO-948 (Rev. 03/01, or earlier)
6/18/01

The below: text replaces the pre-printed text under the heading,
“Information on How to Effect Drawing Changes,” on the back
of the PTO-948 (Rev. 03/01, or earlier) form.

INFORMATION ON HOW TO EFFECT DRAWING CHANGES

1. Correction of Informalities -- 37 CFR 1.85

New corrected drawings must be filed with the changes incorporated therein.
ldentifying indicia, if provided, should include the title of the invention,
inventor’s name, and application number, or docket number (if any) if an
application number has not been assigned to the application. If this information is
provided. it must be placed on the front of each sheet and centered within the top
margin. [f corrected drawings are required in a Notice of Allowability (PTOL-
37), the new drawings MUST be filed within the THREE MONTH shortened
statutory period set for reply in the Notice of Allowability. Extensions of time
may NOT be obtained under the provisions of 37 CFR 1 136(a) or (b) for filing
the corrected drawings after the mailing of a Notice of Allowability. The
drawings should be filed as a separate paper with a transmittal letter addressed to
the Ofticial Draftsperson.

2. Corrections other than Informalities Noted by Draftsperson on form PTO-
948.

All changes to the drawings, other than informalities noted by the Drattsperson.
MUST be made in the same manner as above except that, normally,.a highlighted-
(preferably red ink) sketch of the changes to be'incorporated into the new
drawings MUST be approved by the examiner before the application will be
allowed. No changes will be permitted to be made. other than correction of
informalities, unless the examiner has approved the proposed changes

Timing of Corrections

Applicant is required to submit the drawing corrections within the
time period set in the attached Office communication. See 37 CFR®
1.85(a).

Failure to.take corrective action within'the set period will result in
ABANDONMENT of the application. ‘

06/01/01

J
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r Application No. Applicant(s)
. 09/712,121 NORRED, TROY R.
Interview Summary . Examiner Art Unit
Michael J Milano 3731

All participants (applicant, applicant's representative, PTO pérsonnel):

(1) Michael J Milano. @

(2) Michael Yakimo. @ _—.
Date of Interview: 30 January 2002 .

Type: a}X] Telephonic b)[] Video Conference
¢)[] Personal [copy given to: 1)[_] applicant 2)[] applicant's representative]

Exhibit shown or demonstration conducted: d)[] Yes )X No.
If Yes, brief description:

Claim(s) discussed: Claims 19-27 .

Identification of prior art discussed:

Agreement with respect to the claims f)[J was reached. g)[] was not reached. )X N/A.

Substance of Interview including description of the general nature of what was agreed to if an agreement was
reached, or any other comments: The status of claims 19-27 was missing from the Office action of 8/9/01. Claims

19-27 should have been stated as allowable in the 8/9/01 action. The 8/9/01 Office action should have stated that
claims 1.2.5-7.9-14 and 16-18 were rejected. claims 3.4.8 and_15 were objected to and claims 19-27 were allowed. .

(A fuller description, if necessary, and a copy of the amendments which the examiner agreed would render the claims
allowable, if available, must be attached. Also, where no copy of the amendments that would render the claims
allowable is available, a summary thereof must be attached.)

X Itis not necessary for applicant to provide a separate record of the substance of the interview(if box is
checked).

Unless the paragraph above has been checked, THE FORMAL WRITTEN REPLY TO THE LAST OFFICE ACTION
MUST INCLUDE THE SUBSTANCE OF THE INTERVIEW. (See MPEP Section 713.04). If a reply to the last Office
action has already been filed, APPLICANT IS GIVEN ONE MONTH FROM THIS INTERVIEW DATE TO FILE A

STATEMENT OF THE SUBSTANCE OF THE INTERVIEW. See Summary of Record of Interview requirements on -
reverse side or on attached sheet. ‘

Examiner Note: You must sign this form unless rtls an :
Attachment to a signed Office action. Examiner’s signature, if required -

U.S. Patent and Trademark Office -
PTO-413 (Rev. 03-98) Interview Summary

Paper No. 4.
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4mmary of Record of Interview Requiremei

Manual of Patent Examining Procedure (MPEP), Sectlon 713.04, Substance of Intervlew Must be Made of Record

lete written as to the sub: of any f; to-face, video iew with regard to an applicalion must be made of record in the -
appllcauon whether or not an agreement with the examiner was raached at the ‘mervlew

Title 37 Code of Federal Regulations (CFR) § 1.133 Interviews
Paragraph (b) v
In every i where d in view of an interview with an f written of the reasons presented at the inlerview as

warranting favorable action must be fited bythe applicant. An interview does not remove the nacasslry for reply to Office action as specified in §§ 1.111, 1.135. (35 U.S.C. 132)

37 CFR §1.2 Business to be |ransac15d m writing.
Al business with the Patent or Trademark Office should be transacted in writing. The p of appl of their ys of agents at the Patent and
Trademark Office is unnecessary. The acfion of the Patent and Trademark Office will be based exclusively on the written recard in the Office. No atiention will be paid to -
any alleged oral promise, stipulation, or understanding in relation to which there is disagresment or doubt. .

The action of the Patent and Trademark Office cannot be based exclusively on the written record in the Office if that record is itself
incomplete through the failure to record the substance of interviews.

It is the responsibility of the applicant or the attorney or agent to make the substance of an interview of record in the application file, unless
the examiner Indicates he or she will do so. It is the examiner's responsibility to see that such a record Is made and to correct material inaccuracies
which bear directly on the question of patentability. .

Examiners must complete an Interview Summary Form for each interview held where a matter of substance has been discussed during the
interview by checking the appropriate boxes and filling in the blanks. Discussions regarding only procedural matters, directed solely to restriction
requirements for which interview recordation is otherwise provided for In Section 812.01 of the Manual of Patent Examining Procedure, or pointing
out typographical errors or unreadable script in Office actions or the like, are excluded from the interview recordation procedures below. Where the
substance of an interview is completely recorded in an Examiners Amendment, no separate Interview Summary Record is required.

The Interview Summary Form shall be given an appropriate Paper No., placed in the right hand portion of the file, and listed on the
“Contents" section of the file wrapper. In a personal Interview, a duplicate of the Form is given to the applicant (or attorney or agent) at the
conclusion of the interview. In the case of a telephone or video-conference interview, the copy is mailed to the applicant's correspondence address
either with or prior to the next official communication. If additional correspondence from the examiner is not likely before an allowance or if other
circumstances dictate, the Form should be maited promptly after the interview rather than with the next official communication.

The Form provides for recordation of the following information:

- Application Number (Series Code and Serial Number)

- Name of applicant '

— Name of examiner

~ Date of interview

-~ Type of interview (telephonic, video-conference, or personal)

— Name of participant(s) (applicant, attorney or agent, examiner, other PTO personnel, etc.)

- Anindication whether or not an exhibit was shown or a demonstration conducted

- Andentification of the specific prior art discussed

~ Anindication whether an agreement was reached and If so, a description of the general nature of the agreement (may be b
attachment of a copy of amendments or claims agreed as being allowable). Note: Agreement as to allowability is tentative and does
not restrict further action by the examiner to the contrary.

- The signature of the examiner who conducted the interview (if Form Is not an attachment to a signed Office action)

Itis desirable that the examiner orally remind the applicant of his or her obligation to record the substance of the interview of each case
unless both applicant and examiner agree that the examiner will record same. Where the examiner agrees to record the substance of the interview,
or when it is adequately recorded on the Form or In an attachment to the Form, the examiner should check the appropriate box at the bottom of the
Form which informs the applicant that the submission of a separate record of the substance of the interview as a supplement to the Form is not
required.

It should be noted, however, that the Interview Summary Form will not normally be considered a complete and proper recordation of the

interview unless it includes, or Is supp ted by the applicant or the examiner to include, all of the applicable Items required below concerning the
substance of the interview.

A complete and proper recordation of the substance of any interview should include at least the following applicable items:

1) A brief description of the nature of any exhibit shown or any demonstration conducted,

2) an identification of the claims discussed, )

3) an identification of the specific prior art discussed,

4) an identification of the principal proposed amendments of a substantive nature dlscussed unless these are already described on the

Interview Summary Form completed by the Examiner,

) a brief identification of the general thrust of the prlnmpal arguments presented to the examiner,
(The identification of arguments need not be lengthy or elaborate. A verbatim or highly detailed description of the arguments is not
required. The identification of the arguments is sufficient if the general nature or thrust of the principal arguments made to the
examiner can be understood in the context of the application fite. Of course, the applicant may desire to emphasize and fully
describe those arguments which he or she feels were or might be persuasive to the examiner.)

6) a general indication of any other pertinent matters discussed, and

7) if appropriate, the general results or outcome of the interview unless already described in the interview Summary Form completed by
the examiner.

Examiners are expected to carefully review the applicant's record of the substance of an interview. If the record Is not complete and
accurate, the examiner will give the applicant an extendable one month time period to correct the record.

‘Examiner to Check for Accuracy

If the claims are allowable for other reasons of record, the examiner should send a letter setting forth the examiner's version of the
statement attributed to him or her. If the record is complete and accuraté, the examiner should place the indication, "Interview Record OK" on the
paper recurdmg the substance of the interview along with the date and the examiner's initials.

2
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- Inthe clajms:

Application of

TROY R. NORRED

Serial No. 09/712,121

Filed November 14, 2000

For: PERCUTANEOUS AORTIC
VALVE REPLACEMENT

Assistant Commissioner of Patents

Washington, D. C. 20231

Sir:

COPY( APERS
ORIGIN:...Y FILED

February 6, 2002

N

Group Art Unit 3738

" Examiner:
Michael J. Milano
(703) 308-2496

N Nt S S N N N N N Nt

RESPONSE

==
PP

o d2L

In response to the office action dated August 9, 2001, please amend the above-

identified application as set forth below.

1. (Amended) An aortic valve for regulating blood flow through a channel of

an aorta, the channel surrounded by an aortic wall, upon placement therein, said valve

comprising:

a body member having a configuration adapted to fit within a channel of an aorta;

a membrane made of a material impervious to an aottic blood flow [therethrough], sajd

(Docket 2745)

03/04/2002 HAHHEDL 00000176 09712121

01 FC:217

460,00 0P

to the Assistant C

_| Thereby certify that this paper is being deposited with the U.S.
Postal Service with sufficient postage as first class mail addressed

20231 on February 6, 2002. ,

of Patents, Washington, D. C.

Michael Ygiimo, {1 P.0. Reg. No. 28,549
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[means for mounting said membrane relative to said body member between) a plurality of

_ position wherein said membrane at said first frame member position is at said first
membrane position [precludes a blood flow past said body member] and a sajd

second f[amg_mgmhe[ position wherein said membrane [allows a blood flow past

said body member.] is at said second membrane position.

2. (Amended) An aortic valve as claimed in claim 1 wherein said membrane
extends across the aortic channel to block a blood flow at said first membrane position and

- extends generally along the aortic channel 1o allow a blood flow through the aorta at said second

membrane position.
Please cancel claim 3.

4. (Amended) The aortic valve as claimed in claim [3] 1 further comprising
{a} means for stopping pivotal movement of said mgnd_qnd_gf_smd frame members [at said first
position.] into contact with the aorta wall,

5. (Amended) The aortic valve as claimed in claim 1 wherein [said mounting

means is responsive to] said condition within the aorta is a change[s] in blood pressure in the

aorta, [whereby to move said membrane between said first and second positions.]

[

"~
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6. (Amended) The aortic valve as claimed in claim [5] 1 wherein said frame
members and membrane move[s] to said second positions in response to systolic ejection of
blood from the left ventricle in which the blood pressure in the left ventricle is higher than the-

blood pressure in the aorta.

7. (Amended) The aortic valve as claimed in claim [5] 1 wherein said frame
member and membrane move(s] to said first position in response to diastolic filling of the left
ventricle and the blood pressure il\i,the aorta is higher than the blood pressure in the left ventricle

resulting in a reverse flow of blood from the aorta to the left ventricle which is stopped by said

membrane at said first position.

8. (Amended) An aortic valve as claimed in claim 1 wherein said body
" member has an exterior configuration to present a space between said body member exterior
configuration and [said] the aortic wall to allow blood flow therearound at said membrane

second position.

C
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9. (Afnended) The aortic valve ;s claimed in claim 1 wherein said body
member [is generally ring-shaped having] comprises a [circumference] base presenting an edge
adapted to seat abqut [an inner circumference of] the aortic wall surrounding the aortic channel;
[, said ring having]

an aperture in sajd base for blood flow therethrough;[.]

a ring surrounding said aperture, said first end of said frame members [rotatabiy] pivotally
mounted to said ring Wim said membrane mounted thereto, said second ends of said
frame members being in contact at said first frame member position to cause said
membrane to span said base aperture and preclude a blood flow past said second
frame member ends and [through] said [aperture] membrane, said frame members
[rotatable] pivotable about said ring to a second position wherein said second frame
member ends are displaced one from the other to allow a blood flow [thereby]
through the aperture and past said membrane.

10. (Amended) The aortic valve as claimed in claim 9 wherein said
membrane [is generally funnel-shaped having] presents a base opening secured [to an inner
circumference of said ring-shaped body member] about said aperture and a free end having an
aperthre therein, [whereby] said -aperture in said free end of said membrane at said second frame
and membrane positions is open to allow blood to flow though said membrane [from] between
said membrane base opening [to] and said aperture in said freg end of said membrane at said

membrane second position.

C/ '
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11." (Amended) The aortic valve as claimed in claim 9 wherein said
membrane [is generally funnél-shaped having a base opening secured to an inner circumference
of said ring-shaped body member and a] free end [having an] aperture [therein whereby sai&
aperture in said free end of said membrane] is closed at said first frame member and membrane
positions to preclude blood from flowing though said membrane [from said aperture in said free

~ end of said membrane to said membrane base opening] at said membrane first position.

12. (Amende“‘d) The aortic valve as claimed in claim 10 wherein said
membrane [is generally funnel-shaped having a base opening secured to an inner circumference
of said ring-shaped body men;nber and a] free end [having an] aperture [therein whereby said
aperture in said free end of said membrane] is closed at said first frame membrane and member
positions to i)reclude blood from flowing though said membrane [from said aperture in said free

end of said membrane to said membrane base opening) at said membrane first position.
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14. (Amended) An aortic valve for regulating blood ﬂ‘ow through a channel of
an aorta upon placement therein, said valve comprising:
a Body member having a configuration adapted to fit within a channel of an aorta to allow
passage of a blood flow therearound;

a membrane for traversing the aortic channel to preclude blood flow therethrough; and

[means for mounting said membrane] at least two ribs for attachment of said membrane
thereto, each rib having a first end hingedly attached to said body member and a free

fo a change in pressure in the aorta for movement between a first position wherein

said membrane is unfolded so as to traverse the aortic channel and preclude a blood
flow therethrough and a second collapsed position wherein said membrane is
positioned relative to the [body member] aorta channel to allow a blood flow

therearound. .
Please cancel claim 15.

17. (Amended) The aortic valve as claimed in claim 14 wherein said
membrane presents an edge adapted for contact[s the ] about a wall of the aortic channel in said
first position [and .seals]_mid_g_omac_t_sgma said membrane gdge against the aortic channel wall to

reduce a blood flow therearound.

18. (Amended) The aortic valve as claimed in claim 14 further comprising

means for maintaining said body member at a selected position in the aorta.
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19. (Amended) An aortic valve for regulating a bloéd flow through an aortic
channel surrounded by an aortic wall upon piacement fherein, said valve comprising:
a ring member having a circumference adapted to seat about an aortic wall surrounding an
aortic channel, said ring including an aperture for blood flow therethrough;
a membrane having first and second spaced-apart gpen ends, said membrane r;lade of a
material resistant to a.fluid flow therethrough; and
means for mounting said ‘first open end of said membrane about said ring‘aperture with
said sg:cond open e\nd displaced there\from, said means moving said [second)

membrane second end between a[n] first open position to allow a blood flow

therethrough and a second closed position to preclude a blood flow therethrough.

20. (Amended) The aortic valve as claimed ‘in claim 19 wherein said
mounting means comprises at least one arm having a first end hingedly secured to said ring
member and a free end spaced therefrom, said ﬁrst end of said at least one arm secured to said
first end of said membrane, said free end of said at least one arm secured to ;aid second end of
said membrane, [and wherein] said at least ong arm Lgspgns]zg_m_a__hm_qd_ﬂounhm_mg
channel for movement [moves] with said membrane between said first open and second closed

positions.

21. (Amended) The aortic valve as claimed in claim 19 wherein said at least

one arm extends generally along a path of said blood flow [when in] at said first open position,

and generally traverses [to said) a blood flow path when [in] at said second closed position.

a
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23. (Amended) An aortic valve for tontrolling a blood flow through an aortic
channel upon placement therein, said valve comprising:

a tissue valve having an interior member [and circumference;] made of a tissue material

a ring member [secured to] surrounding said tissue valve, [along said tissue valve
circumference and] said ring member having an outer circumference adapted to seat
said ring member abgut an aortic wall surrounding an aortic channel;

means for maintaining séid ring member \in said seated position about the aortic
wall,[; and}

[means for moving] said tissue valve interior member responsive to changes of conditions
within the aorta for movement of said opening between a first closed position and a

second open position.

N
24. (Amended) The aortic valve as claimed in claim 23 wherein said tissue
valve interior member is responsive to changes in blood pressure in the aorta whereby to move

said tissue valve between said first and second positions.

REMARKS
Claims 1, 2, 4-14, 16-27 are now in this application.
Claim 14 has been amended to address the examiner's 35 US.C. § 112

objection to claim 16.
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Applicant has incorporated the objec@éd to claims 3 and 15 into the respective
independent claims 1 and 14. Thus, thése claims and their dependent claims should now stand
allowed..

Claim 9 has been amended to reflect the use of a base, ring and frame members
pivotally mounted thereto. No such structure is shown in the prior art. Thus, claims 9-14 should
now stand allowed.

Applicant has a'l§o amended all the claims, including the allowed claims 19-27,
to improve the language therein. I;Io substantive changes have begn made by these grammatical
amendments.

Accordingly, reconsideration and allowance of the now pending claims 1, 2, 4-

14, 16-19 is requested, along with the previously allowed claims.

A $460 check for the three-month extension fee is also enclosed.

Respectfully submitted,

Rog. #20,682
MICHAEL Y 0, JR., Reg. #28,549
GINNIE C. DERUSSEAU, Reg. #35,855
JAMES J. KERNELL, Reg. #42,720
SEAN T. BRADLEY, Reg. #46,572
CHASE LAW FIRM, L.C.

4400 College Boulevard

Suite 130

Overland Park, Kansas 66211

Telephone: (913) 339-9666

Attorneys for Applicant

’
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1. (Amended) An aﬁrtic valve for regulating blood flow through a channel of
an aorta, the channel surrounded by an aortic wall, upon placement therein, said valve
comprising;

a body member having a conﬁguratibn adapted to fit within a channel of an aorta;
a membrane made of a material impervious to an aortic blood flow, said membrane having
Mem Lf‘ afnNe.

a ﬁrstLposition precluding a blood flow through the aorta and a second position for

allowing a blood flow through the aorta; and

\
\

a plurality of frame members with said membrane mounted thereto, each frame member
having a first end pivotally secured to said body member and a second end, said
frame members pivotaily responsive to a condition within the aortal\' between a first
position wherein said membrane at said first frame member poéition is at said first
mexﬂbrane position and a said second frame member position wherein said ‘

membrane is at said second membrane position.

2. (Amended) An aortic valve as claimed in claim 1 wherein said membrane
" extends across the aortic channel to block a blood flow at said first membrane position and
extends generally along the aortic channel to allow a blood flow through the aorta at said second

membrane position.

; /4/ (Amended) The aortic valve as claimed in claim 1 further comprising
means for stopping pivotal movement of said second end of said frame members into contact

with the aorta wall.

/

) C/

o e ——————
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L( 6/ (Amended) The aortic valve as claimed in claim 1 wherein said condition

within the aorta is a change in blood pressure in the aorta.

4 f (Amended) The aortic valve as claimed in claim 1 wherein said frame
members and membrane move to said second positions in response to systolic ejection of blood
from the left ventricle in which the blood pressure in the left ventricle is higher than the blood

pressure in the aorta.

é /{ (Amended)

member and membrane move to said first position in response to diastolic filling of the left

3\
\

The aortic valve as claimed in claim 1 wherein said frame

ventricle and the blood pressure in the aorta is higher than the blood pressure in the left venu"icvle
resulting in a reverse flow of blood from the aorta to the left ventricle which is stopped by said

membrane at said first position.

/[ ,8/ (Amended) An aortic valve as claimed in claim 1 wherein said body
member has an exterior configuration to present a space between said body member exterior
configuration and the aortic wall to allow blood flow therearound .at said membrane second

position.

r
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Cé/ (Amended) The aortic valve as claimed in claim 1 wherein said body
member comprises a base presenting an edge adapted to seat about the aortic wall surrounding
the aﬁrtic channel; -

an aperture in said base for blood flow therethrough;

a ring surrounding said aperture, said first end of said frame members pivotally mounted to
said ring with said membrane mounted thereto, said second ends of said frame
members being iﬁ ;:\ontact at said first frame member position to cause said
membrane to span said base aperture and preclude a blood flow past said second

) /7(% frame member ends and said membrane, said frame members pivotable about said
ring to a second position wherein said second frame member ends are displaced one

from the other to allow a blood flow through the aperture and past said membrane.

0] )0' (Amended) The aortic valve as claimed in claim /6 wherein said
membrane presents a base opening secured about said aperture and a free end having an aperture
therein, sabid aperture in said free end of said membrane at said second frame and membrane
positions is open to allow blood to flow though said membrane befween said membrane base

opening and said aperture in said free end of said membrane at said membrane second position.

11. The aortic valve as claimed in claim 9 wherein said

membrane free end aperture ¥£16sed at said first frame member and membrane positions to

preclude blood from flowing said membrane at said membrane first position.

g1
.

1 8
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9

o ' ‘
/ 12./ (Amended) The aortic valve as claimed in claim lf(wherein said
membrane free end aperture is closed at said first frame membrane and member positions to

preclude blood from flowing though said membrane at said membrane first position.

[ H%T(Amended) An aortic valve for regulating blood flow through a channel of
an ao;ta upon placement therein, said valve comprising:

a body member having a conﬁguration adapted to fit within a channel of an aorta to allow
passage of a blood ﬂm;}\therearound;

a membrane for traversing the aortic chénnel to preclude blood flow therethrough; and

at least two ribs for attachment of said membrane thereto, each ’rib having a first end
hingedly attached to said body member and a free end extending from said b‘ody
member, wherein said at least two ribs are responsive to a change in pressure in the
aorta for movement between a first position wherein said membrane is unfolded so
as to traverse the aortic channel and preclude a blood flow the;ethrouéh and a second
“collapsed position wherein said llnrgmbrane is positidhed relative to the aorta channel

to allow a blood flow therearound.

I

} 7 K V7. (Amended) The aortic valve as claimed in claim wherein said
membrane presents an edge adapted for contact about a wall of the aortic channel in said first
position, said contact seats said membrane edge against the aortic channel wall to reduce a blood

flow therearound.
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B) M. (Amended) The aortic valve as claimed in claim }4 farther comprising

means for maintaining said body member at a selected position in the aorta.

7% }4 (Amended) An aortic valve for regulating a blood flow through an aortic.:
channel surrounded by an aortic wall upon placement therein, said valve comprising:
a'fihg member having a circumference adapted to seat about an aortic wall surrounding an
aortic channel, said rihg including an aperture for blood flow therethrough;
a membrane having first and second spaced-apart open ends, said membrane made of a
) material resistant to a ﬂufd flow therethrough; and

/“)/ means for mounting said first open end of said membrane about said ring aperture with
/Z{ | said second open end displaced therefrom, said means moving said membrane

second end between a first open position to allow a blood flow therethrough and a

second closed position to preclude a blood flow therethrough.

[ 7 ﬂ/}ﬂ’ (Amended) The aortic valve as claimed in claim }{vﬁn said

mounting means comprises at least one arm having a first end hingedly secured to _said ring
member and a free end spaced therefrom, said first end of said at least one arm secured to said
first end of said membrane, said free end of said at least one arm secured to said second end of
said membrane, said at least one arm responsive to a blood flow within the channel for

movement with said membrane between said first open and second closed positions.

7

N [) / 4 )( (Amended) The aortic valve as claimed in claim l)/wherein said at least

one arm extends generally along 2\path of said blood flow at said first open position, and

generally traverses a blood flow path wheinat said second closed position.

[
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~o \% . }/3/ (Amended) An aortic valve for controlling a blood ﬂovy through an aortic
channel ﬁpon placement therein, said valve comprising:

a tissue valve having an interior member made of a tissue material and presenting an

_ opening movable between open and closed positions;

a ring member surrounding said tissue valve, said ring member having an outer
circumference adapteq to seat said ring member about ar; aortic wall surrounding an
aortic channel; |

/
/,z/ means for maintaining said ring member in said seated position about the aortic wall,
5 said tissue valve interior member responsive to changes of conditions within the aorta for

movement of said opening between a first closed position and a second open

position.

1} }4 (Amended) The aortic valve as claimed in claim 23 wherein said tissue

valve interior member is responsive to changes in blood pressure in the aorta whereby to move

said tissue valve between said first and second positions.

x [

e
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. e 09/71 NO D, TRO 5
Notice of Allowability Examfr':e? Art'mi : YR
William H. Matthews (Howie) 3738

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1.[X This communication is responsive to Amendment filed 2-26-02.
2. E The allowed claim(s) isfare 1,2,4-14, 16-27 (renumbered as claims 1-25).
3.[J The drawings filed on are accepted by the Examiner.
4. [] Acknowledgment is made of a claim for foreign prio.rity under 35 U.S.C. § 119(a)-(d) or (f).
a)d Al b)[J Some* c¢)[JNone ofthe:
1. [ Certified copies of the priority documents have been received.
2. [0 Certified copies of the priority documents have been received in ApplicationNo. _____ . §
3.d Copiés of the certified copies of the priority documents have been received in this national st‘age application from the
International Bureau (PCT Rule 17.2(a)).
* Certified copies not received: ______ .
5. [] Acknowledgment is made of a claim for domestic priority under 35 U.S.C. § 119(e) (to a provisional application).
(a) [ The translation of the foreign language ﬁruvisional application has been received.
8. [] Acknowledgment is made of a claim for domestic priority under 35 U.S.C. §§ 120 and/or 121.

Applicant has THREE MONTHS FROM THE “MAILING DATE" of this communication to file a reply complying with the requirements noted
below. Failure to timely comply will result in ABANDONMENT of this application. THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

7.[] A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER'S AMENDMENT or NOTICE OF
INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient.

8. [X] CORRECTED DRAWINGS must be submitted.
(a) including changes required by the Notice of Draftsperson’s Patent Drawing Review ( PTO-948) attached
1) (X hereto or 2) (] to PaperNo. .
(b) [ including changes required by the proposed drawing correction filed . which has been approved by the Examiner.
(c)d including changes required by the attached Examiner's Amendment / Comment or in the Office action of Paper No.

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the top margin {not the back)
of each sheet. The drawings should be filed as a separate paper with a transmittal letter addressed to the Official Draftsperson.

9.0 DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submittéd. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)

1] Notice of References Cited (PTO-892) 2[] Notice of Informal Patent Application (PTO-152)

3[X] Notice of Draftperson's Patent Drawing Review (PTO-948) 4[] Interview Summary (PTO-413), Paper No.____ .

50 Information Disclosure Statements (PTO-1449), Paper No. ___. 6[X] Examiner's Amendment/Comment

71 Examiner's Comment Regarding Requirement for Deposit B[] Examiner's Statement of Reasons for Allowance
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Medtronic, Medtronic Vascular,
and Medtronic CoreValve
Exhibit 1002 - Page 83



Application/Control Number: 09/712,121 Page 2
Art Unit: 3738

EXAMINER’'S AMENDMENT
1. An examiner's'amendment to the record appears below. Should the changes
and/or additions be unacceptable to applicant, an amendment may be filed as provided
by 37 CiFR 1.312. To ensure consideration of such an amendment, it MUST be
submitted no later than the payment of the issue fee. ,J’
Authorization for this examiner's amendment was given in a telephone interview
.with Michael Yakimo on March 26, 2002.
The application has bev'ep amended as follows:
In the claims, . ‘
p(ﬁ'\e 6 of claim 1, ----membrane---- was inserted between “first" and
“position”.
c KS:' 3 Aine 6 of claim 4, ---membrane---- was inserted between “second” and
“position”.

«',.On/lines 2 and 3 of claim 27, “ring” was replaced with -—-ring member----.

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to William H. Matthews (Howie) whose telephone numbér
is 703-305-0316. The examiner can normally be reached or; Mon-Fri 7:00-4:30 (Every
other Friday off);

if attempts to reach the examiner by telephone are unsuccessful, the examiner's

_supervisor, Corrine M. McDermott can be reached on 703-308-2111. The fax phone

numbers for the organization where this application or proceeding is assigned are (703)
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~ 308-2708 for regular communications and (703) 305-3590 for After Final

communications. .
?'
Any inquiry of a general nature or relating to the status of this application or
proceeding should be directed to the receptionist whose telephone number is (703) 308-

0858.

WHM ' |
March 27, 2002 : 6,) >__',___“

CORRINE McDERMOTT
SUPERVISORY PATENT EXAMINER
TECHNOLOGY CENTER 3700
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See 37 CFR 1.27.

1I. PART B - FEE(S) TRANSMITTAL should be completed and returned to the United States Patent and Trademark Office (USPTO) with
your ISSUE FEE and PUBLICATION FEE (if required). Even if the fee(s) have already been paid, Part B - Fee(s) Transmittal should be
completed and returned. If you are charging the fee(s) to your deposit account, section "4b" of Part B - Fee(s) Transmittal should be
completed and an extra copy of the form should be submitted.

111. All communications regarding this application must give the application number. Please direct all communications prior to issuance to
Box ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of
maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due.
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PART B - FEE(S) TRANSMITTAL

Complete and mail this form, together with applicable fee(s), to:

Box ISSUE FEE
Assistant Commissioner for Patents
Washington, D.C. 20231

MAILING INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 4 should be completed
where appropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address a

indicated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "F

fee notifications.

S
E ADDRESS" for

CURRENT CORRESPONDENCE ADDRESS (Note: Legibly mark-up with any corrections or use Block 1)

7590
Michael Yakimo, Jr.
Chase & Yakimo, L. C. .
4400 College Boulevard, Suite 130
Overland Park, KS 66211

04/02/2002

Note: The certificate of mailing below can only be used for domestic
mailings of the Fee(s) Transmittal. This certificate cannol be used for any
other accompanying papers. Each additional paper, such as an assignment
or formal drawing, must have its own certificate of mailing.

Certificate of Mailing
I hereby certify that this Fee(s) Transmittal is being deposited with the
United States Postal Service with sufficient postage for first class mail in an
envelope addressed to the Box Issue Fee address above on the date
indicated below.

{Depositor's name)

- (Signature)

(Date)

APPLICATION NO. l FILING DATE

FIRST NAMED INVENTOR

| ATroRNEY DOCKETNO. | CONFIRMATIONNO. |

09/712,121 11/14/2000

Troy R. Norred

2745 9253

TITLE OF INVENTION: PERCUTANEOQUS AORTIC VALVE REPLACEMENT

| TOTAL CLAIMS I APPLN. TYPE I SMALL ENTITY I ISSUE FEE I PUBLICATION FEE | TOTAL FEE(S) DUE DATE DUE J
25 nonprovisional YES $640 $0 $640 07/02/2002
| EXAMINER | ART UNIT CLASS-SUBCLASS |
MATTHEWS, WILLIAM H 3738 623-002180
1. Chanfe of cor d address or indication of "Fee Address" (37 2. For printing on the patent front page, list (1)
I():FtR l{ 63).. Ug: of PTO form(s) and Customer Number are recommended, the names of up to 3 registered patent attomeys
Ut not required. or agents OR, alternatively, (2) the name of a
Q Change of correspondence address (or Change of Correspondence single firn (having as a member a registered 2
Address form PTO/EB/]ZZ’) attached. attorney or agent) and the names of up to 2
Q "Fee Address" indication (or "Fee Address" Indication form registered patent attomeys or agents. If no name 3
PTO/SB/47) attached. is listed, no name will be printed,

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. Inclusion of assignee data is onl
been previously submitted to the USPTO or is being submitted under separate cover. Completion of this form is NOT a substitute for ﬁ{i

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

appropriate when an assignment has
ng an assignment.

Please check the appropriate assignee category or categories (will not be printed on the patent) Q individual O corporation or other private group entity O government

4a. The following fee(s) are enclosed: 4b. Payment of Fee(s):
Q A check in the amount of the fee(s) is enclosed.
0 Payment by credit card. Form PTO-2038 is attached.

Q The Commissioner is hereby authorized by charge the required fee(sg, or credit any overpayment, to
Deposit Account Number (enclose an extra copy of this form).

Q Issue Fee
Q Publication Fee
2 Advance Order - # of Copies

The COMMISSIONER OF PATENTS AND TRADEMARKS is requested to apply the Issue Fee and Publication Fee (if any) or to re-apply any previously paid issue fee to the
application identified above. .

(Authorized Signature) (Date)

NOTE; The Tssue Fee and Publication Fee (if required) will not be accepted from anyone
other than the apgllcant; a registered att_omeg' or al?ent; or the assignee or other party in
interest as shown by the records of the United States Patent and Trademark Office,

Burden Hour Statement: This form Is estimated to take 0.2 hours to complete. Time will vary

depending on the needs of the individual case. Any comments on the amount of time required

1o complete this form should be sent to the Chief Information Officer, United States Patent

and Trademark Office, Washingmn, D.C. 20231. DO NOT SEND FEES OR COMPLETED

FORMS TO THIS ADDRESS. SEND FEES AND THIS FORM TO: Box Issue Fee,
for Patents, Wash D.C. 20231

Under the Paperwork Reduction Act of 1993, no %crsons are required to respond to a
collection of information unless it displays a valid OMB control number.

Assistant Ci

T

TRANSMIT THIS FOW WITH FEE(S)
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3 UniTeD StaTES PATENT AND TRADEMARK OFFIGE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patont and Trademark Offioo
Address: COMMISSIONER OF PATENTS AND TRADEMARKS
Washington, D.C. 20281 A
WWW.USPLo.gov

[ “appuicamiono. FILING DATE 1 FIRST NAMED INVENTOR ] aTrorney Docker No. | conFIRMaTION NO. ]
09/712,121 11/14/2000 Troy R. Norred . 2745 9253
[ EXAMINER I
7590 04/02/2002
Michael Yakimo, Jr. . MATTHEWS, WILLIAM H
Chase & Yakimo, L. C.
4400 College Boulevard, Suite 130 [ ARTUNIT | PAPER NUMBER ]

Overland Park, KS 66211 3738

DATE MAILED: 04/02/2002

\
Determination of Patent Term Adjustment under 35 U.S.C. 154 (b}
(application filed on or after May 29, 2000)

The patent term adjustment to date is 0 days. If the issue fee is paid on the date that is three months after the mailing

date of this notice and the patent issues on the Tuesday before the date that is 28 weeks (six and a half months) after
the mailing date of this notice, the term adjustment will be 0 days.

If a continued prosecution application (CPA) was filed in the above-identified application, the filing date that
determines patent term adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information Retrieval
(PAIR) system. (http://pair.uspto.gov)
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: ; iy 2, 2002 S J (%&d
TROY R. NORRED ) ' '
o ) Group Art3738 . 8/, K
Serial No. 09/712,121 ) Notice of Allowance: April 2, 2002 < /QZ
" Filed November 14, 2000 3
For: PERCUTANEOUS AORTIC VALVE ; Examiner: William H. Matthews
REPLACEMENT ) (703)305-0316
. Assistant Commissioner of Patents u-ln "a
Washington, D. C. 20231 & »
Sir: T qp.l% T
37 CER. §1.312 AMENDMENT AFTER ALLOWANCE
- :\;’"M . In response to the Notice of Allowability of April 2, 2002, please amend the above-
(V\&; l "¢V identified applicétion as set out below. VAN
‘\"\—L In the claims:
Please cancel claim 11. o
- ! 8/ )% . (Amended) The aortic valve as claimed in claim ;therein said at least one
/5\ arm extends generally along a path of said blood flow at said first open position, and gmétally
J traverses a blood flow path when at said second closed position.
T ——

(Docket 2745) T hereby certify that this paper is being deposited with the
U.S. Postal Service with sufficient postage as first class
mail addressed to the Assistant Commissioner of Patents,
Washington, D. C. 20231 on July 2, 2002.

L Pttt

Q}‘m J.Mnn, P. O. Reg. No. 42,720
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Serial No. 09/712,121 } : Page 2

REMARKS
Claims 1, 2, 4-10, 12-14 and 16-27 are now in this application.

Claim 11 has been cancelled as it mistakenly depended from claim 9 instead of
claim 10. Claim 12 recites this dependency

Claim 21 has been amended to properly depend from claim 20 instead of claim
- 19,

Entry of these amendments is respectfully requested. No new search is required.
Respectfully submitted,

e A el
D.(A.N. CHASE, Reg. #20,682
MICHAEL YAKIMO, JR., Reg. #28,549
GINNIE C. DERUSSEAU, Reg. #35,855
JAMES J. KERNELL, Reg. #42,720
SEAN T. BRADLEY, Reg. #46,572
CHASE LAW FIRM, L.C.
4400 College Boulevard
Suite 130 :
Overland Park, Kansas 66211
Telephone: (913) 339-9666

Attomeys for Applicant

Medtronic, Medtronic Vascular,
and Medtronic CoreValve
Exhibit 1002 - Page 91



Page 3

VERSION WITH MARKINGS TO SHOW CHANGES MADE
-21. (Amended) The aortic valve as claimed in claim [19) 20 wherein said at

least one arm extends generally aldng a path of said blood flow at said first open position, and

generally traverses a blood flow péth when at said second closed position.
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| H-10 |

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE /<) Qf" :

) July2,2002 o{&(%
) <
TROY R. NORRED ) . ) ‘éh
‘ ) )  Group Art 3738 Y/
* Serial No. 09/712,121 ") Notice of Allowance: April 2,2002 Yy
)
Filed November 14, 2000 )
)
For: PERCUTANEOUS AORTICVALVE - )  Examiner: William H. Matthews
REPLACEMENT ) (703) 305-0316
Assistant Commissioner of Patents f
Washington, D. C. 20231 !
1
Sir: _ ‘
LETTER TO THE OFFICIAL DRAFTSMAN i
|
This application was filed with informal drawings. In accordance with the - A
Examiner's request filed as an attachment to the Notice of Allowance, applicant hereby submits {
seven (7) sheets of formal drawings. [
Respectfully submitted, !
|
e A otk :
D.A. N/ CHABE
Patent Office Reg. No. 20,682 R
MICHAEL YAKIMO, JR. ' !
Patent Office Reg. No. 28,549 |
GINNIE CHASE DERUSSEAU o
I hereby certify that this paper is being deposited with Patent Office Reg. No. 35,855 /
the U.S. Postal Service with sufficient postage as first JAMES J. KERNELL ’
class mail addressed to the Assistant Commissioner of . !
Patents, Washington, D. C. 20231 on July 2, 2002. Patent Office Reg. No. 42,720 :
SEAN T. BRADLEY
PO e Patent Office Reg. No. 46,572
ambsd. Kernell, P.O. Reg. No. 42,720 CHASE LAW FIRM, L.C. |
4400 College Boulevard, #130 i
Overland Park, Kansas 66211 . ;
Telephone: (913) 339-9666 !
Attorneys for Applicant : " Vi

(Docket 2745)

oY //O:J
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PART B - FEE(S) TRANSMITTAL

Meether with applicable fee(s), to: Box ISSUE FEE

Assistant Commissioner for Patents YL}/(/
Wuhlngmn, D.C. 20231

tmmm the 158 | ; PR quire o P
AII ndenumcl tha wﬁﬁuﬁan fmainnmnu will be ﬂw ndence sddress as
unf::" M" below or dirccica om;g'm"? e B e e o o ndicutg o comarees ST ADABSS: ot A
m.lin!ena.na feo noﬁﬁunom
CURRENT CORRESPONDENCE ADDRESS (Now: Logibly mark-up with any comections o¢ use Block 1) Note: The certificate of mailing hahyw can_only bg for dcmut{
mdlmp of the Fea(a) Tmummal certificato cannot be used for any
o . e sy, v s ovn ool g
* Michael Yakimo, Jr. wing, must have its own mailing.
Chase & Yakimo, L. C. cmmc of Mailin
» . ) Transmital 1t being
4400 College Boulevard, Suite 130 Unltad ““‘“le s,mu vm.h sufficient w.'ﬂ:m d‘f““m mul h am
- Overland Park, KS 66211 envelo; x Issuc Fe
lndlmnd
: James J. Kernell (Degesitots same)
: A W‘( (Siguatur) |
lua 244, 2002 =
[[_arrucamonne. | mmeoare | FIRST NAMED INVENTOR | ATToRNEY DOCKETNO. |  CONFIRMATIONNO. |
09/712,121 TI71272000 Troy R. Norred

2745 9253
TITLE OF INVENTION: PERCUTANEQUS AORTIC VALVE REPLACEMENT

-

| TOTALCLAMS | APPLN.TYPE | SMALLENTITY |  ISSUEFEE ] PUBLICATION FEE | Tom.m‘(s)uunL DATEDUE |
25 nonprovisional YES $640 50 077022002
EXAMINER | ARTUNIT | CLASS-SUBCLASS

MATTHEWS, WILLIAM H 3738 623-002180

eorn?omlalu ndiumnnf"FuAddxw 37 2. F inti the patent front Hst (1) -

ﬁ!) fm(l)lnanmmnNumhr wmmgndnd. mm?wmlmwpmmc(yz I_Chase Law Ei'rm L.C

uwlg’nn:mokllmnﬂvdy,&)b:amnfl’( ’ oL
Change dence sddress sponden L a8 & member, a rogistered

Edd.mm;;n B/122) attached, (or Change of Corr e attomey or agont) and the names of UP B0 2 2

" " registered patent attorneys or agents. If no name
%&?ﬁminmﬁm(m 'Fee Address” Indication form is listed, bo name will bo printed,

3. ASSIGNEE NAME AND RES!DENCE DATA TO BE PRINTED ON THE PATENT (print or type)
PLEASE NOTE: Unle; identified bel astignee data will appear on the patent. Inclusion of assignee dats is anly sppropriate whi ignment
been previously mbmu:ﬂola: l’l'O or is being lmm.lll?ed under separate cover. Co?lplalm of this fwmoll: i mu substitute for filing an assignment. et bas
(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

but nn

Pleass check the a@mprim assignes category or categories (will not be printed on the patent)
4a, The following fee(s) are enclosed:
X Issuc Feo

Q Publication Fee

Q Advance Order - # of Copies

Qindividual O corporation or other private group entity Q goverument
4b. Payment of Feo(s): B
A check in the amount of the fee(s) is enclosed,

uPnymmbya-edilmd Form PTO-2038 is attached.

thorized b the required fe credit yment, to

Sl et ot b inded o i i i
‘The COMMISSIONER OF PATENTS AND TRADEMARKS is roquested to apply the Issue Peo and Publication Fee (if any) or to re-apply any previcusly paid issuc fee to the
application identified above.
(Authorized Signature) James J. kernell (Date)

7/2/2002

e fon
A m!; a nsimnd

By the fecords of the United g'mu ? ; 07/16/2002 IHEXYERZ 00000182 0!11!1:: o
depend&niworn ﬁ:‘:.;:g of the mv:a:;lhz:e\ Ah: wmmen:“t: Ee mount of ﬁm‘::au‘::x 01 Feide
:\d ca_lgxp)ew this fnm :hould sent to United States

e¥ Information
hingm% D.C. 20231 DO NOT SBND FEES 0|l COMPLETED
FORMS TO THI§ ADDRES D

ndsthel’a RuhwhnnAﬂofl?% required to respond to a
collection of inpgwnmlion unless it displays a valid OMM number. _

TRANSMIT THIS FORM WITH FBE(S)
PTOL-85 (REV. 07-01) Approved for use through 01/31/2004, OMB 0651-0033 U.S. Patent and Tradomark Office; U.S. DEPARTMENT OF COMMERCE
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&1 :
) ) UNITED STATES PATENT AND TRADEMARK OFFICE L
UNITED STATES DEPARTMENT OF COMMERCE
. > United States Patent and Trademark Office
1 - Address: COMMISSIONER OF PATENTS AND TRADEMARKS

Washington, D.C. 20281
WWW.uBpLD. GOV N

o

[ APPLICATION NO. FILING DATE I FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. . l )
09/712,121 11/14/2000 " TroyR.Norred -~ D 2785 o83 '
7590 " 09122002
Michael Yakimo, Jr. o [ . EXAMINER ]

Chase & Yakimo, L. C.
4400 College Boulevard, Suite 130
Overland Park, KS 66211 . ' I

MATTHEWS, WILLIAMH

ARTUNIT . PAPERNUMBER." - |
3m8 '
DATE MAILED; 09/12/2002

Please find below and/or attached an Office communication con‘ccming this application or proceeding. ‘
\

\ ' 1

PTO-90C (Rev. 07-01)

)
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Application No. : Applicant(s)
) : 09/712,121 NORRED, TROY R.
Response to Rule 312 Communication - -
Examiner Art Unit
William H. Matthews (Howie) 3738

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address -

1. X The amendment filed on 10 July 2002 under 37 CFR 1.312 has been considered, and has been:
a) entered.

b} [] entered as directed to matters of form not affecting the scope of the invention.

c)[] disapproved because the amendment was filed after the payment of the issue fee.

Any amendment filed after the date the issue fee is paid must be accompanied by a petition under 37 CFR 1.313(¢)(1}
and the required fee to withdraw the application from issue.

d)[] disapproved. See explanation below.

e)[J entered in part. See explanation below.
\

\ \

Paul B. Prebitic
Primary Examiner

- r

U S. Patent and Trademark Office .
PTO-271 (Rev. 04-01) Reponse to Rule 312 Communication Part of Paper No. 9
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| -Foc

QUERY CONTROL FORM N

RTIS USE ONLY

Serial No. 9712 (2 [ Prepared by

Examiner-GAU  Mefleempff —.57.2# Date
No. of queries

Tracking Number /-7 2.04.7

Week Date -

e,

6l le~_

JACKET

. Serial No.

. Applicant(s)

. Continuing Data
PCT )

. Domestic Priority

k. Print Claim(s)

|. Print Fig.

m. Searched Colu
n. PTO-270/328

0. PTO-892

f. Foreign Priority

g. Disclaimer

h. Microfiche Appendix
i. Title

j. Claims Allowed -

o 00 o®

p. PTO-1449
q. PTOL-85b
r. Abstract

s. Sheets/Figs
t. Other

mn

SPECIFICATION MESSAGE

a. Page Missing

b.
. Holes through Data

Text Continuity

v

2

ot i Al

Other Missing Text

0 o R 24

Lo

c
d.
e. lllegible Text Reavs breed.

Ny NM/CE
/

—

Duplicate Text

. Brief Description

=2 (o]

. Sequence Listing

Appendix

Amendments

' Oti-ner

CLAIMS

. Claim(s) Missing

. Improper Dependency /(YPAre VED Ll
ara

. Duplicate Numbers

‘—Tﬁn;ly Ve

o O T

. Incorrect Numbering

initials Tor/

. Index Disagrees

RESPONSE fb%@z/_&/ 5

f.  Punctuation .

@ Amendments 7

h. Bracketing

i. Missing Text

j. Duplicate Text

k. Other

E-5 (Rev. 02/08/99)
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PATENT APPLICATION SERIAL NO.

U.S. DEPARTMENT OF COMMERCE
PATENT AND TRADEMARK OFFICE
FEE RECORD SHEET

1171772000 DTESSEN1 00000087 09712121

o1 FC:201 355.00 0P
o FC:203 63.00 0P
"1 FCiR02 - 40.00 0P
PTO-1556
(5/87)

*U.S. GPO: 1999-459-082/18144
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Effective October 1, 2000

PATENT APPLICATION FEE DETERMINATION RECORD

Application or Docket Number

CLAIMS AS FILED - PART |

SMALL ENTITY OTHER THAN
(Column 1) Column 2 TYPE [ OR SMALLENTITY
l _TOTAL CLAIMS T RATE | FEE | RATE | FEE
FOR NUMBER FILED NUMBER EXTRA BASIC FEE} 355.00 OR!BASIC FEE} 710.00
CLAIMS |[% i I e P _
TOTAL CHARGEABLE CLAIMS |27} minus 20= : T xs9= |z |on X$18=
INDEPENDENT CLAIMS minus 3 = - 30=
_ Lo | x40= {0, |om| X8o-
MULTIPLE DEPENDENT CLAIM PRESENT D
+135= oR| +270=
* |f the difference in column 1 is less than zero, enter “0” in column 2 TOTAL OR TOTAL
CLAIMS AS AMENDED - PART Il : : OTHER THAN
(Column 2) _(Column 3) SMALL ENTITY OR SMALLENTITY
HIGHEST
ADDI- ADDI-
< REMAINING NUMBER
E AFTER PREVIOUSLY PE??;I;IT RATE | TIONAL RATE | TIONAL
i (e AMENDMENT PAID FOR FEE FEE
= \
O | Total Minus > = - —
E X$ 9 A OR X$18:
E Independent |« Minus x = . on XB0<
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM D -
+135= oRr| +270=
TOTAL TOTAL
ADDIT. FEE OR appiT. FEE
Column 1 Column 2)  (Column 3)
CLAIMS HIGHEST -
m REMAINING NUMBER PRESENT .ADDI' ADDI-
E AFTER PREVIOUSLY EXTRA RATE |TIONAL RATE | TIONAL
] AMENDMENT PAID FOR FEE FEE
= I
% Total * Minus B = X$ 9= . oR| X$18=
% Independent |« Minus | wee = 40— - on| xeo-
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM [:] -
+135= lor +270=
TOTAL TOTAL|
ADDIT. FEF ___.OR ADDIT, FEE b
Column 1 (Column 2) (Column 3)
CLAIMS HIGHEST p
o REMAINING NUMBER PRESENT ADDI- ADDI-
E AFTER PREVIOUSLY EXTRA RATE |TIONAL RATE | TIONAI
w AMENDMENT PAID FOR FEE FEE
= |- . -
% Total - . Minus o = X$ 0= OR X$18=
Independent | Minus rx = -
I FIRST PRESENTATION OF MULTIPLE. DEPENDENT: CLAIM D :
+135= oR | +270=
* if the entry:in column 1 is less than the entry in column 2, write “0"in column 3.
** If the “Highest Number Previously Paid For’ IN THIS SPACE is less than 20, enter “20." ADDI;OJQ‘E— OR ADD;rogEAlé‘

**If the “Highest Number Previously Paid For” IN THIS SPACE is less than 3, enter “3.”
The “Highest Number Previously Paid For” (Total or Independent) is the highest number found i in the appropriate box in column 1.

FORM PTO-875
(Rev. 8/00) =, .

Patant and Trademark Office, U.S. DEPARTMENT OF COMMER
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ISSUE SLIP STAPLE AREA (for addifiGnal cross references)

POSITION ~INITIALS ID NO. DATE
FEE DETERMINATION - )
O.1.P.E. CLASSIFIER X - [2-400
FORMALITY REVIEW _ WAL KI5 s iiol
RESPONSE FORMALITY REVIEW v

INDEX OF CLAIMS
v Rejected N Non-elected
= ... Allowed (- Interference
— (Through numeral)... Ganceled A . Appeal
i ——— Restricted. .... Objected
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