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EFS ID: 18141409
Application Number: 61567458
International Application Number:
Confirmation Number: 7902

Title of Invention:
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First Named Inventor/Applicant Name:

Ali Shahriari

Customer Number:

23643

Filer:

Justin Robert Nifong

Filer Authorized By:
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Time Stamp: 09:54:15
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.




REPLACEMENT ADS PTOMIA/4 (12-15)

Approved for use through 01/31/2014. OMB 0651-0032

U.8. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, ng persons are required to respond to a coltection of information unless it contains a valid OMB control number.

Attorney Docket Number | 4256/2 PROV

Application Data Sheet 37 CFR 1.78 —
Application Number 61/567,458

Title of invention | TRANSCATHETOR AORTIC VALVE FOR ENDOVASCULAR AQRTIC REPAIR

The apglication data sheet is part of the provisional or nongrovisicnal application for which it is being submitted. The following ferm contains the
tibliographic data arranged in a format specified by the United States Patent and Trademark Office as cutlined in 37 CFR 1.76

This document may be complated electronically and submitted to the Office in electronic format using the Electronic Filing System {EFS) or the
documant may be printed and included in a paper filed appiication.

Secrecy Order 37 CFR 5.2

1 Portions or alf of the appilication asscciated with this Application Data Sheet may fall under a Secrecy Order pursuant to
* 37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically )

Inventor information:

Invantor 1

Lagal Name
Prafix, Given Name Middie Name Family Name Suffix
Ali Shahriari

Residence Information (Select One} (&) US Residency (O Non US Residency () Active US Military Service

City | Boca Raton State/Province | FL | Country of Residencd | US

Mailing Addrass of Invantor:

Address 1 839 Enfield Strest

Address 2

City Boca Raton State/Province FL
Postal Code [ 33487 Countryi us

All Inventors Must Be Listed - Additional invenior Information blocks may bs
generated within this form by selecting the Add bution.

Correspondence Information:

Enter either Customer Number or complete the Correspondence information section below.
For further information see 37 CFR 1.33{a).

[1 An Address is being provided for the correspondence Information of this application.

Customer Number 118007

Emaif Address irnifong@nkpatentiaw.com

Application Information:

Title of the Invention TRANSCATHETOR AORTIC VALVE FOR ENDOVASCULAR AORTIC REPAIR
Attorney Docket Number] 426/2 PROV Small Entity Status Claimed [X
Application Type Provisional

Subject Mattar Utility

Total Number of Brawing Sheats (if any) Suggested Figure for Publication {if any)

Filing By Reference:

£F8 Web 2.2.11



PTO/AIAM 4 (12-13)

Approved for use through 01/31/2014. OMB 065

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond fo a colfection of information unisss it conlaing a valid GMB control number.

Attorney Docket Number | 426/2 PROV

Apgplication Data Sheet 37 CFR 1.7¢

Application Number

Title of invention | TRANSCATHETOR AORTIC VALVE FOR ENDOVASCULAR AORTIC REPAIR

Only complete this section when filing an application by reference under 35 US.C 111{c) and 37 TFR 1.57(2). Do not complete this saction if
application papers including a specification and any drawings are being filed. Any domestic benefit or foreign priority information must be
provided in the appropriate section(s) below {i.e,, “Domestic Benefit/National Stage information” and “Foreign Priority information”).

For the purposes of a filing date under 37 CFR 1.53(b}, the description and any drawings of the present application are replacad by this
reference to the previously filed application, subject to conditions and requiremeants of 37 CFR 1.57(a).

Application number of the previously Filing date (YYYY-MM-DD) Intelfactual Property Authority or Country
filed application

Publication Information:
[ Request Early Publication (Fee required at time of Request 37 GFR 1.219}

Request Not to Publish. 1 nereby request that the attached application not be published under

M 35 U.8.C. 122(b} and certify that the invention disclosed in the atiached application has not and will not be the
subject of an application filed in another country, or under a multilateral international agreement, thatl requires
publication at eighteen months after filing.

Representative Information:

Representative information shouid be provided for all practitioners having a power of attorney in the application. Providing
this information in the Application Data Sheet does not constituie a power of attorney in the application (see 37 CFR 1.32).

Either enter Customer Number or complete the Representative Name section below. If both seclions are completed the customer
Number will ba used for the Representative Information during processing.

Please Sslect One: (8 Custorner Number l (O US Patent Praciiioner | (0 Limited Recognition (37 CFR 11.9)

Customer Number 118007

Domestic Benefit/National Stage Information:

This section allows for the applicant to either claim benefit under 35 US.C. 119{e}, 120, 121, or 365(c} or indicate National Stage

entry from & PCT application. Providing this information in the application data sheet constitutes the specific reference required
by 35 US.C. 112{e) or 120,and 37 CFR1.78.

When referring to the current application, please leave the application number blank.

Prior Application Status

Application Number Continuity Type Prior Application Number Filing Bate (YYYY-MM-DD)

Additional Domestic Benefit/National Stage Data may be generated within this form
by selecting the Add button.

Foreign Priority Information:

EFS Web 2.2.11



PTO/AIAM 4 (12-13)

Approved for use through 01/31/2014. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond fo a colfection of information unisss it conlaing a valid GMB control number.

. . Attorney Docket Number | 426/2 PROV
Apgplication Data Sheet 37 CFR 1.7¢

Application Number

Title of invention | TRANSCATHETOR AORTIC VALVE FOR ENDOVASCULAR AORTIC REPAIR

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet
constitutes the claim for priority as required by 35 U.S.C. 113{b) and 37 CFR 1.55(d). When priority is claimed to a foreign application
that is eligibie for retrieval under the pricrity document exchange program (PDX‘)‘ the information will be used by the Office to
automatically aitempt retrieval pursuant to 37 CFR 1.55(h}(1) and (2). Under the PIX program, epplicant bears the ultimate
responsibility for ensuring that a copy of the foraign apglication is recaivad by the Office from the participating foreign intellectual
property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55(g)1).

Application Number Cc)untryi Filing Bate (YYYY-MM-DD) Access Code' (if appiicable)

Additional Foreign Priority Data may be generated within this form by sselecting the
Add bution.

Statement under 37 CFR 1.55 or 1.78 for AlA {(First Inventor to File) Transition
Applications

This application (1) claims priority fo or the benefit of an application filed before March 186, 2013 and (2) also

contains, or contained at any time, a claim {o a claimed invention that has an effective filing date on or after March
[] 18, 2013

NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March

16, 2013, will be examined under the first inventor to file provisions of the AlA.

Authorization fo Permit Access:

{71 Authorization to Permit Access to the Instant Application by the Participating Offices

EFS Web 2.2.11



PTO/AIAM 4 (12-13)

Approved for use through 01/31/2014. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond fo a colfection of information unisss it conlaing a valid GMB control number.

Attorney Docket Number | 426/2 PROV

Apgplication Data Sheet 37 CFR 1.7¢ —
Application Number

Title of invention | TRANSCATHETOR AORTIC VALVE FOR ENDOVASCULAR AORTIC REPAIR

if checked, the undersignad hereby grants the USPTO authority to provide the European Patent Office (EPO),

the Japan Patent Office (JPQ), the Kerean inteliectual Property Cffice (KIPO), the World intellectual Propenty Office (WIPO),
and any other intellectual property offices in which & foreign application claiming priority to the instant patent application

is filed access to the instant patent application. See 37 CFR 1.14(c}) and (h). This box should not be checked if the applicant
does not wish the EPO, JPO, KIPO, WIPO, or other intellectual property office in which a foreign application claiming priority
to the instant patent application is fiied to have access to the instant patent application.

In accordance with 37 CFR 1,14{h}(3), access will be providad to a copy of the instant patent application with respect

to: 1} the instant patent application-as-filed; 2) any foreign application to which the instant patent application

claims priority under 35 U.8.C. 119(a)-{d} if a copy of the foreign application that satisfies the certified copy requirement of
37 CFR 1.55 has been filad in the instant patent application; and 3) any U.S. appiication-as-filed from which benefit is
sought in the instant patent application.

in accordance with 37 CFR 1.14{c), access may be provided to information concarming the date o f filing this Authorization.

Applicant Iinformation:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 37 of CFR
to have an assignment recorded by the Office.

Applicant 1

if the applicant is the inventor (or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be complatad.
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR
1.43; or the name and address of the assignee, person to whom the inventor is under an obligation o assign the invention, or person
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.48. If the applicant is an
applicant undar 37 CFR 1.46 (assignes, person to whom the inventor is obligated to assign, or person who otherwise shows sufficient
proprietary interest) togather with one or more joint inventors, then the joint inventor or inventors who are aiso the applicant should be

identified in this saction.
(® Assignee (O Legai Representative under 35 U.8.C. 117 () Joint inventor
C) Person to whom the inventor is obligated to assign. 'C) Person who shows sufficient proprietary interest

If applicant is the legal representative, indicate the authority to file the patent appilication, the inventor is:

Name of the Deceased or Legally Incapacitated inventor :

if the Applicant is an Organization check here. A

Organization Name Aortic Innovations, LLC

Mailing Address Information For Applicant:

Address 1 839 Enfisld Street

Address 2

City Boca Raton State/Province FL
Country i us Postal Code
Phone Number Fax Number

EFS Web 2.2.11



PTO/AIAM 4 (12-13)

Approved for use through 01/31/2014. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond fo a colfection of information unisss it conlaing a valid GMB control number.

Attorney Docket Number | 426/2 PROV

Apgplication Data Sheet 37 CFR 1.7¢

Application Number

Title of invention | TRANSCATHETOR AORTIC VALVE FOR ENDOVASCULAR AORTIC REPAIR

Email Address

Additional Applicant Data may be generated within this form by selecting the Add button.

Assignee Information including Non-Applicant Assignee Information:

Providing assignment information in this section does not subsitute for compliance with any requirement of part 3 of Title 37 of CFR to
have an assignment recordad by the Office.

Assignee 1

Complata this section if assignee information, including non-applicant assignae information, is desirad to be inciuded on the patent
application publication . An assignee-applicant identified in the "Appiicant information” section will appear on the patent application
publication as an applicant. For an assignee-applicant, compiete this section only i identification as an assignee is also desired on the
patent application pubiication.

if the Assignee or Non-Applicant Assignee is an Organization check here. ]

Prefix Given Name Middle Name Family Name Suffix

Mailing Address Information For Assignee including Non-Applicant Assignee:

Address 1

Address 2

City State/Province
Countryi = Postal Code
Phone Number Fax Number

Email Address

Additional Assignee or Non-Applicant Assignee Data may be generated within this form by
salecting the Add button.

Signature:

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CGFR 1.4 for signature requirements and
certifications.

Signature  |/Justin R. Nifong/ Date (YYYY-MM-DD}| 2014-02-07

First Name | Justin Last Name | Nifong Registration Number | 59389

Additional Signature may be generated within this form by selecling the Add button.

EFS Web 2.2.11
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Approved for use through 01/31/2014. OMB 065

PTOAIAMA (12-13)

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond fo a colfection of information unisss it conlaing a valid GMB control number.

L Attorney Docket Number
Apgplication Data Sheet 37 CFR 1.7¢

426/2 PROV

Application Number

Title of invention | TRANSCATHETOR AORTIC VALVE FOR ENDOVASCULAR AORTIC REPAIR

This collection of information is required by 37 CFR 1.76. The information is required to obtain or retain a benefit by the public which

is to file (and by the USPTO fo process) an appii

tion. Confidentiality is governad by 35 U.8.C. 122 and 37 CFR 1.14. This

collection is estimated to take 23 minutes to complete, including gathering, pregaring, and submitting the complatad appilication dats
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to
complete this form and/or suggestions for reducing this burden, should be sent to the Chief information Gificer, U.S. Patent and
Trademark Office, U.S. Depariment of Commaerce, P.O. Box 1450, Alexandria, VA 22313-1450. B0 NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

EFS Web 2.2.11
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Privacy Act Statement

The Privacy Act of 1974 {P.L. 93-579) requires that you be given certain information in connection with your submission of the attached form related to
a patent agplication or patent. Accordingly, pursuant 10 the requiremenis of the Act, please be advised that: (1) the general authority for the collection
of this information is 35 U.S.C. 2(b}2); (2) furnishing of the information s d is voluntary; and (3) the principal purpose for which the information is
used by the L8, Patent and Tradsmark Office is to process and/or examine your submission relaied fo a patent application or patent. |f you do not
furnish the requested information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandenment of the application or expiration of the patent.

The information provided by you in this form will be subject 1o the following routine uses:

1. The information on this form will be treated confidentally io the exient allowed under the Freedom of information Act (5 U.S.C. 552)
and the Privacy Act (5 U.S.C. 5523). Records from this system of records may be disclosed to the Department of Justice {0 determing

whether the Freedom of Information Act reguires disclosura of these records.

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence o a court, magisirate, or
administrative iribunal, including disclosures to oppesing counset in the course of setilement negoiiatons.

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a reguest involving an
individual, to whom the record periains, when the individual has requested assistance from the Member with respect to the subject matter of
the record.

4. A record in this system of records may be disclosed, as a routine usg, to a contracior of the Agency having nead for the information in
order to perform a contract. Recipients of information shall be required to comply with the requirements of the Privacy Actof 1874, as
amended, pursuant to 8 U.S.C. 5852a(m).

5. A record related to an international Apgiication filed under the Patent Cooperation Treaty in this system of recerds may be disciosed,
as a routine use, 1o the international Bureau of the World intellectual Property Organization, pursuant to the Patent C o o p eration Treaty.

8. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of National Security
review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 11.S.C. 218(c})).

7. A record from this system of records may be disciosed, as a routine use, to the Administrator, General Services, or his/her designee,
during an inspection of records conducied by GSA as part of that agency's responsibiiity fo recommend improvements in records
management practices and programs, under authority of 44 U.8.C. 2904 and 2908. Such disclosure shail be made in accordance with the
(3SA reguiations govarning inspection of records for this purpose, and any other relevant {i.e., GSA or Commerce) directive. Such
disclosure shall not be used o make determinations about individuals.

8. A record from this system of records may be disclosed, as a routine use, 1o the public after either publication of the application pursuant
to 35 U.8.C. 122(b} or issuance of a patent pursuant to 35 U.S.C. 151, Further, a record may be disclosed, subject to the limitations of 37
CFR 1.14, as aroutine use, to the public if the record was in an application which became abandoned or in which the proceedings were
terminated and which applicaton is referenced by either a published appiication, an application open to public inspections or an issued
patent.

9. A record from this system of records may be disclosed, as a routine use, 10 a Federal, State, or local law enforcament agency, if the
USPTO becomes aware of a violation or potential viociation of law or regulation.

£F8 Web 2.2.11
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2 UNITED STATES PATENT AND TRADEMARK OFFIGE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
PQ. Box 1450

Ql;i(:‘?;igg,g\;gguﬂa 22313-1450
| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
61/567,458 12/06/2011 Ali Shahriari 67306-0001
CONFIRMATION NO. 7902
23643 POA ACCEPTANCE LETTER
BARNES & THORNBURG LLP

11 SOUTH MERIDIAN

1 SoUTMERDIAN T

Date Mailed: 10/01/2012

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 09/24/2012.

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the
above address as provided by 37 CFR 1.33.

/hchristian/

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101

page 1 of 1
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PTOISBARC (11-08)

Approved foruss through 1430201 1. OMB 0651:0035

U.3. Patent and Trademark OfF .8 DEFARTMENT OF COMMERGE

Under the Papenwirk Reduction: Act of 1895, no pereens are required {o respond o 3 colisction of infermation uniess & displays a valid OMB contrel number.

POWER OF ATTORNEY TO PROSECUTE APPLICATIONS BEFORE THE USPTO

{ hereby ravole all previous powers of atiorney given in the application identified in the attached stalement under
37 CFR 3.73{b}.

{ hereby appoint:

iy !, Praciitioners associated with the Customer Number: | 23643
o
i1 Practitionsr{s) named below (if mare than ten patent praclifioners ave 1o be named, then a customar number must be Used):
 Name Registration Name Hegistration
Nurriher MNumber

as atiorney(s} or ageni(s) to represent the undersigned befare the United Slates Patent snd Trademark Office (USPTO) in connéction witn
any and ail patent appiications assigned gniy to the urdersigned acoording fo the USPTO assignment recards ot assignment documents
attached 1o this form in accordance with 37 TFR 2,73(h},

lease change the correspondence address for the agplication identified in the atached statement under 37 CFR 3.73{0) to!

2THA
The address assovialed with Custamer Nurmber: 23643
QR
Fimoor
) individuat Name
Address
City { Stale Zip
Country
Telephone Emait

Assignee Name and Address:
Aariic Infiovations

2221 Anchor Mark Drive
indianapolis, In 46236

A copy of this form, together with & statementunder 37 CFR 3.73(b} (Form PTYSHISS or equivalent} is required to B2
fited iy each application in which this form s vsed. The statement unger 37 CFR 3.73{k} may be compisted by one of
the practitioners appoinied in this form i the appointed practitioner is authorized to act on behalf of the assignee,
and mus{ identify the application in which this Power of Attorney is 1o be filed.

SIGMATURE of Assignes of Record

Sigrature Date R FA7
E N ; LA S oE
Namg v Al Shahwiar Telephons X $517.839-8525

Tige Chief Executive Officer, CEC

iection of information is required by 37 CFR 1.31, 1.32 and 1.33. The information is ced 1o obtain or petain a beneft by the public which is to fle {and
By the USFTO 1o precess) ana; n. Confidentiality is govemed by 35 U.S.C. 122 and 37 CFR 1.11 and 114, This collection fs estimated taiake 3 minutes
to complete, including gatheting, preparing, and submilting the completed application forat o the USPTC. Time wit vary depending uonn the individual case. Any
corvnents on e amowit of § vou require to complete this form andior suggestions for reducing this burden, should be senttu the Chisl Iniormation Oficer,
U.3, Patent and Trademark Ofiice, U.8. Depariment of Commarce, P.O. Box 1450, Afexandria, VA 22313-1480. D0 NOT IEND FEES OR COMPLETED
FORMS TO THIS ARDRESS. SEND TG Commissioner for Patents, P.G. Box 1450, Mexandria, VA 223131450

H you need assistance in completing the form, call. 1:800-PT0O-3798 and sefect option 2.
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PTO/SB/96 (07-09)

Approved for use through 07/31/2012. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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Docket No.: 67306-0001

TRANSCATHETAR AORTIC VALVE FOR ENDOVASULAR AORTIC REPAIR

TECHNICAL FIELD
[0001] The present disclosure relates to a device and method of using same for endovascular
repair of ascending aortic aneurysms.
BACKGROUND
[0002] The normal aortic root and the ascending aorta are composed of 1) the aortic annulus,

2) sinuses of Valsalva, 3) sinutubular junction, and 4) tubular portion. The challenge facing
practitioners of endovascular repair of ascending aortic aneurysms is that there is a very short
proximal landing zone at the level of the sinutubular junction, there is variable coronary anatomy
from patient to patient, and, in many cases, there is involvement of the aortic valve with either
stenosis or insufficiency. Generally speaking, and as discussed in the article SURGERY INSIGHT:
THE DILATED ASCENDING AORTA — INDICATIONS FOR SURGICAL INTERVENTION, by James E. Davies
and Thralf M. Sundt published in Nature Clinical Practice Cardiovascular Medicine (2007), the
contents of which are incorporated by reference in its entirety, there are three basic types of
involvement of the ascending aorta, designated as Type A, B, or C. These will be discussed in
further detail below and are shown in FIGS. 1A-1C, which have been reproduced from the

referenced article.

[0003] Type A aneurysms are most commonly found in younger patients and patients with
connective tissue disorders such as Marfan syndrome. The anatomical characteristics of type A

aneurysms are dilatation of the sinuses of Valsalva with or without dilatation of the aortic annulus.
The sinutubular junction is most often dilated. The valve could be normal, stenotic or insufficient.

An example of a type A aneurysm is shown in FIG. 1A.

[0004] The anatomical characteristics of type B aneurysms is dilatation of the tubular
portion. Initially the sinutubular junction may be normal or mildly dilated, however as the aneurysm

grows, it stretches the sinutubular junction and may eventually lead to aortic insufficiency. The
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valve could be normal, stenotic or insufficient. The bulk of the aneurysm is at the level of the

tubular aorta. An example of a type B aneurysm is shown in FIG. 1B,

[0005] The anatomical characteristics of type C aneurysms are dilatation of the sinuses of
Valsalva, sinutubular junction and the tubular portion of the aorta. The valve could be normal,
stenotic or insufficient. Type B and C aneurysms are most commonly found in an older group of

patients. An example of a type C aneurysm is shown in FIG. 1C.

[0006] Currently there are devices clinically used for endovascular repair of ascending aortic
aneurysms. Although transcatheter valves are a clinical reality today, none in clinical use have been
designed with the purpose of endovascular repair of ascending aortic aneurysms, Indeed, a device is
needed that that can treat different anatomical variations of ascending aortic aneurysms, create
effective proximal and distal seal zones, and have a durable valve, but allow future valve re-
interventions. A device is also needed that would allow for treatment of different coronary
anatomical variation, allow future coronary re-intervention, but avoid coronary compression, and

allow treatment of possible paravalvular leaks.
BRIEF DESCRIPTION OF THE DRAWINGS

[0007] Embodiments of the present disclosure will now be described by way of example in

greater detail with reference to the attached figures, in which:

[0008] FIG. 1A is an example of a Type A aneurysm;
[0009] FIG. 1B is an example of a Type B aneurysm;
10010} FIG. 1C is an example of a Type C aneurysm,;
[0011] FIG. 2 is an exemplary endovascular device, disposed in the ascending aorta;
[0012] FIG. 3 is a first component of the endovascular device shown in FIG. 2;
[0013] FIG. 4 is a second component of the endovascular device shown in FIG. 2;

2
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[0014] FIGS. 5-6 are schematic images of a transcatheter valve positioned with the aorta.
[0015] FIG. 7 is an exemplary transcatheter valve.

DETAILED DESCRIPTION OF THE INVENTION

[0016] Referring to FIGS. 2-4, the present disclosure illustrates an exemplary design of an
endovascular device 10 intended for the treatment of most ascending aortic aneurysms. The device
10 is intended to be configured to treat any type of ascending aneurysm regardless of involvement of
the aortic valve and the sinuses of Valsalva. The device 10 allows for future coronary and aortic
valve interventions as well as extension of a fenestrated/ branch graft into the aortic arch. With
slight modification, part of this device 10 may also be used as a transcatheter valve that could be

introduced transfemorally or through the subclavian artery or the apex of the heart.

[0017] The device 10 may be configured as a modular device with a proximal valved
component and a distal seal component that also carries conduits for coronary blood flow. In the
exemplary embodiment depicted, device 10 is composed of first and second components 12, 14,
shown in FIGS. 3 and 4, respectively. First component 12 may be constructed from treated bovine
pericardium or other suitable proven biological or synthetic material, and includes a valve 16
(shown in phantom) that is housed within a balloon-expandable stent 18. In one exemplary
arrangement, valve 16 is configured as a bicuspid valve but may be tricuspid or quadracuspid.
Balloon-expandable stent 18 may be configured as a metallic stent. In one exemplary configuration,
stent 18 may be formed in an open cell fashion. In one particular, non-limiting example, stent 18 is

constructed to be approximately 15mm in height and has a diameter of approximately 26 mm.

[0018] Stent 18 is attached to a self-expanding covered Z-stent frame 20, which is
configured to have a generally hourglass shape. The stent frame 20 is configured with a first
inwardly tapered section 22, a second outwardly tapered section 24 and an elongated section 26. In
one particular, non-limiting example, stent frame 20 first inwardly tapered section 22 is constructed
to be approximately 10mm in length, and the diameter tapers from a distal end of section 22 of
approximately 26mm to approximately 22mm at a proximal end of section 22. The second tapered

section 24 is constructed to be approximately 10mm in length, and tapers outwardly from proximal
3
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end of section 22 to a distal end. More specifically, in one particular non-limiting example, second
tapered section 24 expands from a diameter of approximately 22mm to a diameter of approximately
28 mm. The entire component 12 is covered with low profile polyester or other synthetic material.

Stent 18 may also be covered with hydrogel or other sealing material.

[0019] Second tapered section 24 mates with elongated section 26. Elongated section is
configured with a length that is greater than the length of first and second tapered sections 22, 24. In
one particular non-limiting example, the length of elongated section 26 is approximately 25mm and
has a diameter of approximately 28mm. As will be explained in greater detail below, the elongated

section serves as connection to second component 14 of device 10.

[0020] The tapered design of first component 12 allows for placement of “endo-Cabrol
conduits” attached on second component 14, to the coronary arteries. The entire exterior surface of
first component 12 may be covered with low-profile Dacron or other synthetic material. The
Dacron immediately above the balloon-expandable segment 18 is equipped with a “trap door” for

embolization of possible paravalvular leaks.

[0021] The self-expanding portion of first component 12 will significantly improve the
accuracy and control of the deployment of the device 10. The bicuspid configuration of the valve 16
serves three distinct purposes: 1) by reducing the number of valve commissures to two, the profile
will be reduced, 2) the valve 16 may conform better to the aortic annulus, 3) when the annulus is
asymmetrical, the incidence of aortic insufficiency may be reduced. The German TAVI registry
recorded 17% incidence of aortic regurgitation using transcatheter valves. This leak for an ascending
endovascular device would translate into a paravalvular leak potentially into the aneurysm sac and

must be improved upon with the new generation devices.

0022 With slight modification, first component 12 may be used as a transcatheter valve
g

deployed via a transfemoral or trans-axillary route, as will be explained in further detail below.

[0023] Second component 14 is depicted in FIG. 4. Second component 14 is configured as a
covered z-stent frame and comprises a proximal section 28, a tapered section 30 and a distal section

32. In one particular non-limiting example, proximal section 28 is configured with a length of
4
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approximately 25mm and has a diameter of approximately 26mm. The tapered section 30 expands
from proximal section 28 to distal section 32. In one particular non-limiting example, tapered
section 30 has a length of approximately 10mm and tapers from a diameter of 26mm to diameter
between approximately 44 and 48mm. Distal section 32 has a diameter of approximately 44mm to

48mm and a length of approximately 20mm.

[0024] A “Cabrol endo-conduit” 34 is constructed on each side of the tapered section 30 of
the covered graft. In one exemplary and non-limiting configuration, the endo-conduit 34 measures
approximately 8mm in diameter over a distance of approximately Smm tapering smoothly into an
approximately Smm diameter component measuring approximately 2cm in length. The endo-
conduit 34 is wire reinforced and allows for passage of catheters and easier cannulation of the
coronary ostia, regardless of deployment orientation. This configuration allows stenting of the
coronary arteries prior to the deployment of first component 12. The purpose of the tapered
proximal portion 30 is to allow space for uncompromised passage of stents into the coronary arteries
in such a way that the stents are not compressed between the sinutubular junction and the device 10

itself.

[0025] The covered portion of second component 14 is attached to an uncovered self-
expanding stent portion 36. In one particular non-limiting example, stent portion 36 has a length of
approximately 10cm, sufficient to cover the aortic arch, when installed. Stent portion 36 allows for
accurate deployment of second component 14 without covering the supra-aortic branches. It also
allows for cannulation of the supra-aortic branches, if placement of a fenestrated/ branch arch

device would become necessary.

[0026] In operation, elongated section 26 of first component 12 is received within proximal
section 28 of second component 14. This design would treat all ascending aneurysms (B and C)
with dilated sinutubular junctions measuring > 35mm in diameter. This diameter is chosen based on

the diameter of first component 12 and the endo-conduits.
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[0027] Referring to FIGS. 5-7, a transcatheter valve 40 is depicted. The transcatheter valve
40 is composed of four main components: a valve 42, a covered balloon-expandable stent portion

44, an uncovered stent portion 46 and a covered stent portion 48.

[0028] The valve 42 is bicuspid in design but may be tri- or quadracuspid, and may be
configured from treated bovine pericardium or other suitable proven biological or synthetic material.
Valve 42 is housed within balloon-expandable stent portion 44, Stent portion 44 may be constructed
of a metallic material. The stent portion 44 is formed in an open cell fashion. In one particular non-
limiting example, stent portion 44 is configured with a length of approximately 15mm. Stent
portion 44 is covered with low-profile polyester or other suitable material including, but not limited
to hydrogel to prevent leakage around the stent portion 44. The stent portion 44 is attached to
uncovered stent portion 46, which is configured as a self-expanding open-cell design stent. In one
non-limiting example, stent portion 46 is configured to have a length of approximately 10mm and
tapers down to approximately 22mm diameter. Covered stent portion 48 includes a tapered section
that extends from stent portion 46 and an elongated section. In one exemplary, non-limiting
embodiment, tapered section is configured with a length of approximately 10mm, and has a
diameter that extends from approximately 22mm to approximately 34mm. The elongated section is

approximately 30 mm in length.

[0029] The uncovered, open cell stent portion 46, is configured to allow for coronary artery
perfusion. Covered stent portion 48 serves to stabilize the valve 42 against the aorta. It is also
covered with low profile polyester (or other suitable material) to be able to serve as a docking
station to ascending aortic extensions or fenestrated/ branch arch grafts. The covered stent portion
48 would allow for endograft extension of the device 40 for suitable type B aneurysms without

dilation of the sinutubular junction. The valve 40 would be offered in sizes 23, 26, and 29.

[0030] Delivery and deployment of endovascular device 10 and transcatheter device 40 will

now each be described.

[0031] With respect to endovascular device 10, a proposed delivery system is composed of a
100-105 cm large bore hydrophilic sheath. Second component 14 is delivered first. After

6
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performing a lateral oblique thoracic aortogram, second component 14 is deployed immediately
proximal to the innominate artery, ensuring opening of the Cabrol endo-conduits at 12 and 6 o’clock
with relationship to the innominate artery. Next, the Cabrol conduits are cannulated with standard
coronary guide catheters, guidewires are placed and covered stents are placed connecting each
coronary artery to its respective Cabrol conduit. Having secured the coronary circulation, the valved
portion of the device, first component 12 is now deployed into position across the native aortic valve

to complete the repair.

[0032] The delivery of the transcatheter valve 40 begins by gaining access to the left
ventricle across the native aortic valve. An ascending aortogram is performed to locate the right and
left coronary arteries. The device 40 is delivered via the common femoral artery and passed across
the native valve. The balloon expandable portion 44 of the valve is unsheathed. After optimal
positioning of device markers against the native valve annulus, the heart is rapidly paced (RVP) to
minimize ejection during a short period of time while the valvular portion 42 of the device 40 is
deployed inside the native annulus, after which the rest of the device 40 can rapidly be unsheathed

and the RVP can be terminated.

[0033] The design of first and second components 12, 14, and the transcatheter valve 40 has
intentionally taken into account the potential failure modes of the device 40 and allows for
correction of any such failure modes. For example, with respect to first and second components 12,
14, paravalvular leaks may be corrected. More specifically, with respect to a paravalvular leak (type
Ia endoleak), leakage around the valve 16 would act as a type Ia endoleak. A trapdoor mechanism
in first component 12 would allow for coil embolization of the area of the leak. Two trapdoors at
180 degree location would allow access to the entire area above the aortic annulus. Since the
coronary arteries are protected by the Cabrol endo-conduits, coil embolization of this area would not
compromise the coronary blood flow. Coil embolization of paravalvular leaks are already being

performed clinically after heart valve surgery if there are additional leaks around the valve.

[0034] Aortic insufficiency (Al) after implantation may also be corrected. Significant Al
has been documented in up to 17% of patients after transcatheter valve implantation. Except heavy
annular calcification, the tricuspid morphology of the current valves and the ovoid shape of the

7
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aortic annulus can cause malcoaptation of the valve leaflets causing Al. The bicuspid valve nature of

the proposed device potentially eliminates the problem with malcoaptation and Al secondary to that.

[0035] Structural valve degeneration may also be corrected. More specifically, the bicuspid
valve design allows for placement of another transcatheter valve across the first device without

compromising valvular flow area.

10036} Coronary insufficiency may also be corrected. The Cabrol endo-conduits 34 in
conjunction with the tapered portion 30 of device 14 ensure uninterrupted coronary blood flow. By
first deploying second component 14, the operator will be able to work through the Cabrol conduits
and using standard catheters and guidewires to cannulate the right and left coronary arteries. Stents
are deployed from the coronary arteries into the Cabrol conduits. The first component 12 will only
be deployed once the coronary blood flow is secured. The tapered design will mitigate the risk of

compression of the coronary stents between the device 10 and the aortic wall.

[0037] For the transcatheter valve 40, paravalvular leaks may also be corrected in that the
open cell midsection of the valve allows the cannulation and stenting of the coronary arteries with

potential coil embolization of the leak after the protection of the coronary artery if necessary.

[0038] Structural valve degeneration in the transcatheter valve 40 may be corrected in that
the bicuspid valve design allows for placement of another transcatheter valve across the first device

without compromising valvular flow area.

[0039] It will be appreciated that the devices and methods described herein have broad
applications. The foregoing embodiments were chosen and described in order to illustrate principles
of the methods and apparatuses as well as some practical applications. The preceding description
enables others skilled in the art to utilize methods and apparatuses in various embodiments and with
various modifications as are suited to the particular use contemplated. In accordance with the
provisions of the patent statutes, the principles and modes of operation of this disclosure have been

explained and illustrated in exemplary embodiments.

-34 -



Docket No.: 67306-0001

[0040] It is intended that the scope of the present methods and apparatuses be defined by the
following claims. However, it must be understood that this disclosure may be practiced otherwise
than is specifically explained and illustrated without departing from its spirit or scope. It should be
understood by those skilled in the art that various alternatives to the embodiments described herein
may be employed in practicing the claims without departing from the spirit and scope as defined in
the following claims. The scope of the disclosure should be determined, not with reference to the
above description, but should instead be determined with reference to the appended claims, along
with the full scope of equivalents to which such claims are entitled. It is anticipated and intended
that future developments will occur in the arts discussed herein, and that the disclosed systems and
methods will be incorporated into such future examples. Furthermore, all terms used in the claims
are intended to be given their broadest reasonable constructions and their ordinary meanings as
understood by those skilled in the art unless an explicit indication to the contrary is made herein. In
particular, use of the singular articles such as “a,” “the,” “said,” etc. should be read to recite one or
more of the indicated elements unless a claim recites an explicit limitation to the contrary. Itis
intended that the following claims define the scope of the disclosure and that the method and
apparatus within the scope of these claims and their equivalents be covered thereby. In sum, it
should be understood that the disclosure is capable of modification and variation and is limited only

by the following claims.
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CLAIMS
What is claimed is:

1. An endograft device for endovascular repair of ascending aortic

aneurysms, comprising:

a first component comprising a valve, a balloon expandable stent
portion, and a stent frame, wherein the valve is disposed in the balloon
expandable stent potion and the stent frame extends from a distal end

of the balloon expandable stent portion; and

a second component comprising a proximal section connected to a
tapered section and a distal section connected to the tapered section, at
least one conduit is positioned adjacent the proximal section, a self-

expanding stent portion extends from the distal section.

2. The endograft device of claim 1, wherein the valve is configured as a

bicuspid valve.

3. The endograft device of claim 1, wherein the balloon expandable stent

portion is configured with an open cell design.

4. The endograft device of claim 1, wherein the stent frame has an

hourglass shape.

5. The endograft device of claim 1, wherein the second component

includes a pair of conduits diametrically opposed to one another.

6. The endograft device of claim 1, wherein the second component
further comprises an uncovered self-expanding stent portion that is fixedly

secured to the distal section of the second component.

10

-36 -



Docket No

7. A transcatheter valve, comprising:
a valve element;
a balloon expandable stent portion; and
a self-expanding stent portion;

wherein the valve element is disposed in the balloon expandable stent
portion and wherein the self-expanding stent portion further comprises a

tapered section and an elongated section.

8. The transcatheter valve of claim 7, wherein the valve element is a

bicuspid valve.

9. The transcatheter valve of claim 7, wherein self-expanding stent

portion includes an uncovered portion and a covered portion.

10. The transcatheter valve of claim 9, wherein the uncovered portion has

a first diameter that is smaller than a portion of the covered portion.

11
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ABSTRACT

An endograft device and a transcatheter valve are disclosed for treating aortic

ancurysms.

- 38 -



First Named Inventor: Alj Shahriari
Title: TRANSCATHETAR AORTIC VALVE . ..
Docket NO.: 66306-0001

-39 -



First Named Inventor: Ali Shahriari
Title: TRANSCATHETAR AORTIC VALVE o
Docket NO.: 66306-0001

- 40 -



First Named Inventor: Ali Shahriari
Title: TRANSCATHETAR AORTIC VALVE . ..
Docket NO.: 66306-0001

i

s fg \
A
o f f ’5}3’: 1 8
e P P ferme
' ;

i
e
£ 5 A3 iy,
e ;

-41 -



First Named Inventor: Ali Shahriari
Title: TRANSCATHETAR AORTIC VALVE . ..
Docket NO.: 66306-0001

— Ll mm —

e o

=42 -



First Named Inventor: Ali Shahriari
Title: TRANSCATHETAR AORTIC VALVE . ..
Docket NO.: 66306-0001

-43 -




First Named Inventor: Ali Shahriari
Title: TRANSCATHETAR AORTIC VALVE . ..
Docket NO.: 66306-0001

-44 -



First Named Inventor: Alj Shahriari
Title: TRANSCATHETAR AORTIC VALVE . . .
Docket NO.: 66306-0001

[ e kg?-f $55 #57 ety

e
f—"}

- ﬂgﬁgmﬂstﬁ

¢
)

-45 -



Electronic Patent Application Fee Transmittal

Application Number:

Filing Date:

Title of Invention:

TRANSCATHETAR AORTIC VALVE FOR ENDOVASCULAR AORTIC REPAIR

First Named Inventor/Applicant Name:

Ali Shahriari

Filer:

Kristin Lee Murphy/Kathryn Nash

Attorney Docket Number:

67306-0001

Filed as Small Entity

Provisional Filing Fees

Description Fee Code Quantity Amount Suz—;'g(tsa)l in
Basic Filing:
Provisional Application filing fee 2005 1 125 125
Pages:
Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

Extension-of-Time:

- 46 -




Description Fee Code Quantity

Amount

Sub-Total in
UsD($)

Miscellaneous:

Total in USD ($)

125

=47 -




Electronic Acknowledgement Receipt

EFS ID: 11554820
Application Number: 61567458
International Application Number:
Confirmation Number: 7902

Title of Invention:

TRANSCATHETAR AORTIC VALVE FOR ENDOVASCULAR AORTIC REPAIR

First Named Inventor/Applicant Name:

Ali Shahriari

Customer Number:

10291

Filer:

Kristin Lee Murphy/Kathryn Nash

Filer Authorized By:

Kristin Lee Murphy

Attorney Docket Number: 67306-0001
Receipt Date: 06-DEC-2011
Filing Date:
Time Stamp: 16:49:38
Application Type: Provisional
Payment information:
Submitted with Payment yes

Payment Type Deposit Account
Payment was successfully received in RAM $125

RAM confirmation Number 4412

Deposit Account 180013

Authorized User

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:

Charge any Additional Fees required under 37 C.F.R. Section 1.21 (Miscellaneous fees and charges)

-48 -




File Listing:

Document L. . File Size(Bytes)/ Multi Pages
Document Description File Name A . .
Number Message Digest | Part/.zip| (ifappl.)
2658404
1 R0957138.PDF yes 24
4f6418592b4349a8514872078981811ac9)
d46d
Multipart Description/PDF files in .zip description
Document Description Start End
Provisional Cover Sheet (SB16) 1 2
Application Data Sheet 3 5
Specification 6 14
Claims 15 16
Abstract 17 17
Drawings-only black and white line drawings 18 24
Warnings:
Information:
29491
2 Fee Worksheet (SB06) fee-info.pdf no 2
ba0c76d726a7d1b8de62821e8f95b8679¢9)
83328
Warnings:
Information:
Total Files Size (in bytes):i 2687895

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office
If a new international application is being filed and the international application includes the necessary components for

an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.

-49 -




	115007_61567458_02-19-2014_N570
	115007_61567458_02-19-2014_N570
	115007_61567458_02-07-2014_PA..
	115007_61567458_02-07-2014_N417
	115007_61567458_02-07-2014_ADS
	115007_61567458_10-01-2012_N570
	115007_61567458_09-24-2012_PA..
	115007_61567458_09-24-2012_R3.73
	115007_61567458_09-24-2012_N417
	115007_61567458_12-21-2011_APP.FILE.REC
	115007_61567458_12-06-2011_TR.PROV
	115007_61567458_12-06-2011_ADS
	115007_61567458_12-06-2011_SPEC
	115007_61567458_12-06-2011_CLM
	115007_61567458_12-06-2011_ABST
	115007_61567458_12-06-2011_DRW
	115007_61567458_12-06-2011_WFEE
	115007_61567458_12-06-2011_N417



