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PTO/SB/122 (11-08)

Approved for use through 11/30/2011. OMB 0851-0035
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

CHANGE OF

CORRESPONDENCE ADDRESS
Application

Address to:
Commissioner for Patents
P.0. Box 1450

\ . Alexandria, VA 22313-1450

Application Number

10/018,164

g er the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

May 20, 2002

Filing Date

First Named Inventor

Timothy A.M. Chuter

Art Unit

3773

Examiner Name

J.W. Woo

Attorney Docket Number

C010-1001A-US/67113-0027 /

Please change the Correspondence Address for the above-identified patent application to:

The address associated with

Customer Number; 47902
OR
Firm or
Individual Name
Address
City State Zip
Country
Telephone Email

| am the:

Applicant/Inventor

Uy 00

Assignee of record of the entire interest.
Statement under 37 CFR 3.73(b) is enclosed. (Form PTO/SB/96).

Attorney or agent of record. Registration Number 24,761

This form cannot be used to change the data associated with a Customer Number. To change the
data associated with an existing Customer Number use “Request for Customer Number Data Change” (PTO/SB/124).

Registered practiticner namad in the application transmittal-letier in an éppiicaticn without an
executed oath or declaration. See 37 CFR 1.33(a)(1). Registration Number.

Typed or Print

Name iliam G. Lane

N m(/}\lfk,,

Date

' No, 2O\

\

Telephone

949.585.0348

forms if more than one signature is required, see below*.

NOTE: Signatures of ﬁl the Tnventors or assfgnees of record of the entire interest or their representative(s) are required. Submit multiple

“Totalof 1

forms are submitted.

This collection of information is required by 37 CFR 1.33. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO
to process) an application. Confidentiality Is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 3 minutes to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual cass. 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 Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450, DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0O-9199 and select option 2.
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Change of Address of Attorney
| hereby certify that this paper (along with any paper referred to as being attached
or enclosed) is being transmitted via the Office electronic filing system in
accordance with § 1.6(a)(4).

Dated: July 1, 2011 Docket No.: 67113-0027

Electronic Signature for Michael B. Stewart: /Michael B. Stewart/ (PATENT)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Patent Application of:
Timothy A.M. Chuter

Application No.; 10/018,164 Confirmation No.: 8768
Filed: May 20, 2002 Art Unit: 3773

For; LARGE VESSEL STENTS AND OCCLUDERS  Examiner: J. W. Woo

CHANGE OF CORRESPONDENCE ADDRESS

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

Dear Sir:
In accordance with the Manual of Patent Examining Procedures, Section 601.03, please

change the mailing address for all correspondence in the above-identified patent application to:

William G. Lane, Esq.
80776 Corte Santa Carmela
Indio, CA 92203

Phone: (949) 585-0348 Email: GregLémepat@msn.com
Please direct all further communications to the above-identified address.

Applicant believes no fee is due with this response. However, if a fee is due, please charge
our Deposit Account No. 18-0013, under Order No. 67113-0027 from which the undersigned is

authorized to draw.
Dated: July 1, 2011 Respectfully submitted,

Electronic signature: /Michael B. Stewart/
Michael B. Stewart
Registration No.: 36,018

Correspondence Customer Number: 10291
Attorney for Applicant
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Electronic Acknowledgement Receipt

EFSID: 10443247
Application Number: 10018164
International Application Number:
Confirmation Number: 8768

Title of Invention:

Large vessel stents and occluders

First Named Inventor/Applicant Name:

Timothy A.M. Chuter

Customer Number:

10291

Filer:

Michael Stewart/Diane Jerome

Filer Authorized By:

Michael Stewart

Attorney Docket Number:

C010-1001A-US

Receipt Date: 01-JUL-2011
Filing Date: 20-MAY-2002
Time Stamp: 17:42:58

Application Type:

U.S. National Stage under 35 USC 371

Payment information:

Submitted with Payment no
File Listing:
Document . L. . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)
Ch f C d A 77708
1 Change of Address ange_ol_torrespondence._ no 1
ddress.pdf
12eb8e3c5ecf1dac89698c3e91236e50f149
ac08
Warnings:

Information:
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Total Files Size (in bytes):| 77708

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.
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UNITED STATES PATENT AND TRADEMARK OFFICE

Commissioner for Patents
United States Patent and Trademark Office
P.0O. Box 1450

Alexandria, VA 22313-1450

www.uspto.gov
RADER, FISHMAN & GRAUER PLLC MAILED
39533 WOODWARD AVENUE JAN 21 20”
SUITE 140
BLOOMEFIELD HILLS MI 48304-0610 OFFICE OF PETITIONS
In re Application of
Chuter :
Application No. 10/018,164 ' : ON PETITION

Filed: May 20, 2002
Attorney Dkt. No. C010-1001A-US

This is a decision on the petition under the unintentional provisions of 37 CFR 1.137(b), filed
November 12, 2010, to revive the above-identified application.

The petition is GRANTED.

This above-identified application became abandoned for failure to timely file a reply to a final
Office action mailed January 13, 2009. The Office Action set a three (3) month shortened
statutory period for reply. No extension of time was requested under the provisions of 37 CFR
1.136(a). Accordingly, this application became abandoned on April 14, 2009. A Notice of
Abandonment was mailed on August 8, 2010.

The petition satisfies the requirements of 37 CFR 1.137(b) in that petitioner has supplied (1) the -
reply in the form of a continuing applicatior: under 37 CFR 1.53(b); (2) the petition fee of $810;
and (3) a proper statement of unintentional delay.

This application is being revived solely for purposes of continuity. As continuity has been
established by this decision, the appllcatlon is again abandoned in favor of continuation
- application No. 12/945,679.

Telephone inquiries concernmg this decision should be directed to the undersigned at (571) 272-
3215.

Charlema Grant a

Petitions Aitorney
Office of Petitions
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PTO/SB/122 (11-08)

Approved for use through 11/30/2011. OMB 0651-0035

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

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

CHANGE OF Application Number 10/018,164-Conf. #8768
CORRESPONDENCE ADDRESS | s ot May 20. 2002
Application .
First Named Inventor Timothy A.M. Chuter

Addressto: Commissioner for Patents

P.O. Box 1450 Art Unit 3773
Alexandria, VA 22313-1450

Examiner Name J. W. Woo

Attorney Docket No. 67113-0027

Please change the Correspondence Address for the above-identified application to:

The address associated with Customer Number: 10291
OR
Firm or William G. Lane
Individual Name | RADER, FISHMAN & GRAUER PLLC
Address 39533 Woodward Avenue
Suite 140
City Bloomfield Hills | state [mi [ zip [48304
Country us
Telephone 949.585.0348 |Email |wgl@raderfishman.com

This form cannot be used to change the data associated with a Customer Number. To change the data
associated with an existing Customer Number use “Request for Customer Number Data Change” (PTO/SB/124).

| am the:

|:| Applicant/Inventor

I:I Assignee of record of the entire interest.
Statement under 37 CFR 3.73(b) is enclosed. (Form PTO/SB/96).
Attorney or agent of record. Registration Number 24,761

|:| Registered practitioner named in the application transmittal letter in an application
without an executed oath or declaration. See 37 CFR 1.33(a)(1). Registration Number

Signature /William G. Lane/
yped orPrinted  william G. Lane
Date November 15, 2010 Telephone (949) 585-0348

NOTE: Signatures of all the inventors or assignees of record of the entire interest or their representative(s) are required. Submit multiple
forms if more than one signature is required, see below”.

|:| *Total of 1 forms are submitted.

Change of Correspondence Address
| hereby certify that this paper (along with any paper referred to as being attached or enclosed) is being transmitted via the Office electronic filing
system in accordance with § 1.6(a)(4).

Dated: November 15, 2010 Electronic Signature for Susan L. Dunlap: /Susan L. Dunlap/
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Electronic Acknowledgement Receipt

EFSID: 8832943
Application Number: 10018164
International Application Number:
Confirmation Number: 8768

Title of Invention:

Large vessel stents and occluders

First Named Inventor/Applicant Name:

Timothy A.M. Chuter

Correspondence Address:

William G Lane

16485 Lagna Canyon Road #250

Irvine CA

us -

92618

Filer:

William Gregory Lane/Susan Dunlap

Filer Authorized By:

William Gregory Lane

Attorney Docket Number:

C010-1001A-US

Receipt Date: 15-NOV-2010
Filing Date: 20-MAY-2002
Time Stamp: 09:37:55

Application Type:

U.S. National Stage under 35 USC 371

Payment information:

Submitted with Payment

no

File Listing:

A ort
T\OoTtro

Bereab 11 C ki
TTTovVatorTS, CE0, EATITIOITTZ TZ

4')4")

P
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Document Document Description File Name File Size(Bytes)/ Multi Pages
Number P Message Digest | Part/.zip| (ifappl.)
76344
1 Change of Address R0820053.PDF no 1
99d0b8c06aeb00f32974d677cd0437872¢2)

32f2e

Warnings:

Information:

Total Files Size (in bytes); 76344

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.
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PTO/SB/64 (07-09)

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

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

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless i displays a valld OMB control number.

PETITION FOR REVIVAL OF AN APPLICATION FOR PATENT Docket Number (Optional)
ABANDONED UNINTENTIONALLY UNDER 37 CFR 1.137(b) 67113-0027

First named inventor:  Timothy A.M. Chuter
Application No: 10/018,164 Art Unit: 3773

Filed:  05/20/2002 Examiner:  J, W. Woo

Title:  LARGE VESSEL STENTS AND OCCLUDERS

Attention: Office of Petitions
Mail Stop Petition
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450
FAX (571) 273-8300

NOTE: If information or assistance is needed in completing this form, please contact Petitions
Information at (571) 272-3282,

The above-identified application became abandoned for failure to file a timely and proper reply to a notice or
action by the United States Patent and Trademark Office. The date of abandonment is the day after the expiration
date of the period set for reply in the office notice or action plus an extensions of time actually obtained.

APPLICANT HEREBY PETITIONS FOR REVIVAL OF THIS APPLICATION
NOTE: A grantable petition requires the following items:

4))] Petition fee;
(2) Reply and/or issue fee;

(3) Terminal disclaimer with disclaimer fee — required for all utility and plant applications
filed before June 8, 1995; and for all design applications; and
(4) Statement that the entire delay was unintentional.

1. Petition fee

Small entity —fee $ 810.00 (37 CFR 1.17(m)). Applicant claims small entity status.
See 37 CFR 1.27.

D Other than small entity — fee $ (37 CFR 1.17(m))

2. Reply and/or fee .

A. The reply and/or fee to the above-noted Office action in
the form of a Continuation Application (identify type of reply):

has been filed on Today's date

D is enclosed herewith.

B. The issue fee and publication fee (if applicable) of $

D has been paid previously on
D is enclosed herewith.

[Page 1 of 2] Aortic Innovations, LLC, Exhibit 2126
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PTO/SB/64 (07-09)

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

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

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

3. Terminal disclaimer with disclaimer fee

Since this utility/plant application was filed on or after June 8, 1995, no terminal disclaimer is required.

D A terminal disclaimer (and disclaimer fee (37 CFR 1.20(d)) of $ for a small entity
or § for other than a small entity) disclaiming the required period of time
is enclosed herewith (see PTO/SB/63).

4.  STATEMENT: The entire delay in filing the required reply from the due date for the required reply until the
filing of a grantable petition under 37 CFR 1.137(b) was unintentional. [NOTE: The United States Patent and
Trademark Office may require additional information if there is a question as to whether either the
abandonment or the delay in filing a petition under 37 CFR 1.137(b) was unintentional (MPEP 711.03(c),
subsections (I1)(C) and (D)).]

WARNING:

Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that may
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card
numbers (other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by the
USPTO to support a petition or an application. If this type of personal information is included in documents submitted to the
USPTO, petitionersfapplicants should consider redacting such personal information from the documents before submitting them
to the USPTO. Petitioner/applicant is advised that the record of a patent application is available to the public after publication
of the application (unless a non-publication request in compliance with 37 CFR 1.213(a) is made in the application) or issuance
of a patent. Furthermore, the record from an abandoned application may also be available to the public if the application is
referenced in a published application or an issued patent (see 37 CFR 1.14). Checks and credit card authorization forms
PTO-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly available.

/William G. Lane/ November 12, 2010
Signature Date
William G. Lane 24,761
Typed or printed name Registration Number, if applicable

RADER, FISHMAN & GRAUER PLLC

39533 Woodward Avenue

Suite 140

Bloomfield Hills, Michigan 48304 (949) 585-0348
Address Telephone Number

Enclosures: Fee Payment

l:l Reply

D Terminal Disclaimer Form

D Additional sheets containing statements establishing unintentional delay

Continuation application has been filed on today's date in a separate
Other:  communication.

Petition to Revive Application Unintentionally Abandoned
| hereby certify that this paper (along with any paper referred to as being attached or enclosed) Is being transmitted via the Office electronic filing

system In accordance with § 1.6(a)(4).

Dated: November 12, 2010 Electronic Signature for William G. Lane: /William G. Lane/
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Notification of Filing of Continuing, Divisional Or Continued Prosecution
Application
I hereby certify that this paper (along with any paper referred to as being attached
or enclosed) is being transmitted via the Office electronic filing system in

accordance with § 1.6(a)(4). Docket No.: 67113-0027
Dated: November 12, 2010 (PATENT)

Electronic Signature for William G. Lane: /Willlam G. Lane/

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Patent Application of:
Timothy A.M. Chuter

Application No.: 10/018,164 Confirmation No.: 8768
Filed: 05/20/2002 Art Unit: 3773

For: LARGE VESSEL STENTS AND OCCLUDERS  Examiner: J. W. Woo

NOTIFICATION OF FILING OF CONTINUING, DIVISIONAL
OR CONTINUED PROSECUTION APPLICATION

MS Issue Fee

Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Dear Sir;

Notification is hereby being made of the filing of continuing application (Attorney

Docket No. 67113-0027).

Applicant believes no fee is due with this response. However, if a fee is due, please
charge our Deposit Account No. 18-0013, under Order No. 67113-0027 from which the undersigned

is authorized to draw.

Dated: November 12, 2010 Respectfully submitted,

Electronic signature: /William G. Lane/
William G. Lane

Registration No.: 24,761
RADER, FISHMAN & GRAUER PLLC
Correspondence Customer Number: 10291
Attorney for Applicant
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Electronic Patent Application Fee Transmittal

Application Number:

10018164

Filing Date:

20-May-2002

Title of Invention:

Large vessel stents and occluders

First Named Inventor/Applicant Name:

Timothy A.M. Chuter

Filer:

William Gregory Lane

Attorney Docket Number:

C010-1001A-US

Filed as Small Entity

U.S. National Stage under 35 USC 371 Filing Fees

Description Fee Code Quantity Amount Sullaj-s'l's(tsa)l in
Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
Petition:
Petition-revive unintent. abandoned appl 2453 1 810 810

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

Extension-of-Time:

Aortic Innovations, LLC, Exhibit 2126
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o ) Sub-Total in
Description Fee Code Quantity Amount USD($)
Miscellaneous:
Total in USD ($) 810
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Electronic Acknowledgement Receipt

EFSID: 8830851
Application Number: 10018164
International Application Number:
Confirmation Number: 8768

Title of Invention:

Large vessel stents and occluders

First Named Inventor/Applicant Name:

Timothy A.M. Chuter

Correspondence Address:

William G Lane

16485 Lagna Canyon Road #250

Irvine CA 92618

us -

Filer:

William Gregory Lane

Filer Authorized By:

Attorney Docket Number:

C010-1001A-US

Receipt Date: 12-NOV-2010
Filing Date: 20-MAY-2002
Time Stamp: 18:38:00

Application Type:

U.S. National Stage under 35 USC 371

Payment information:

Submitted with Payment

yes

Payment Type

Deposit Account

Payment was successfully received in RAM

$810 Aortic Innovations, LLC, Exhibit 2126
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RAM confirmation Number

5242

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 1.17 (Patent application and reexamination processing fees)

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

File Listing:
Document . . File Size(Bytes Multi Pages
Document Description File Name ( y V . . 9
Number Message Digest | Part/.zip| (ifappl.)
488477
1 R0819986.PDF yes 5
48359db3aa52feec97074bf60836bbef4 133
0c17
Multipart Description/PDF files in .zip description
Document Description Start End
Miscellaneous Incoming Letter 1 1
Fee Worksheet (PTO-875) 2 2
Petition for review by the Office of Petitions. 3 4
Miscellaneous Incoming Letter 5 5
Warnings:
Information:
29949
2 Fee Worksheet (PTO-875) fee-info.pdf no 2
604d656a7bd33d58e04982621f522b73e3 4
dc283
Warnings:
Information:
Total Files Size (in bytes); 518426
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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.

Aortic Innovations, LLC, Exhibit 2126
Page 2126 - 16
IPR2023-01232, Edwards Lifesciences Corp. et al v. Aortic Innovations, LLC




PTO/SB/21 (07-09)
Approved for use through 07/31/2012. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required fo respond to a collection of Information unless it displays a valid OMB contro) number.

Application Number 10/018.164

TRANSMITTAL Fiing bate 05/20/2002

FO RM First Named Inventor Timothy A.M. Chuter
Art Unit 3773
Examiner Name
(to be used for all correspondence after initial filing) J. W. Woo
Total Number of Pages in This Submission Attorney Docket Number 67113-0027

ENCLOSURES (Check all that apply)

Fee Transmittal Form D Drawing(s) th_?gAllowance Communication
D Fee Attached D Licensing-related Papers Appeal Communication to Board
of Appeals and Interferences
I~ Appeal Communication to TC
I:I Amendment/Reply Petition (Appeal Notice, Brief, Reply Brief)
D After Final Petition to Convert to a D Proprietary Information
Provisional Application
! . Power of Attorney, Revocation [:]
D Affidavits/declaration(s) Change of Correspondence Address Status Letter
|:| Extension of Time Request l:] Terminal Disclaimer SQZZ;VE;;?;;re(S) (please
I:I Express Abandonment Request l___] Request for Refund Petition for Revival of Application
I:I Information Disclosure Statement D CD, Number of CD(s) II:I:ID :é:e of Continuation Application
Certified Copy of Priority D Landscape Table on CD
Document(s)

Reply to Missing Parts/ I Remarks
Incomplete Application
Reply to Missing Parts under
37 CFR 1.52 or 1.53

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT
FirmName | g ADER, FISHMAN & GRAUER PLLC

Signature

/William G. Lane/

Printed name |\rriiam G. Lane

Date November 12, 2010 Reg-No. |94 761

Transmittal
| hereby certify that this paper (along with any paper referred to as being attached or enclosed) is being transmitted via the Office electronic filing
system in accordance with § 1.6(a)(4).

Dated: November 12, 2010 Electronic Signature for Willlam G, Lane: /William G. Lane/
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PTO/SB/47 (10-08)

Approved for use through 09/30/2010, OMB 0651-0032

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

Under the Paperwork Reduction Act of 1995, no person are required to respond to a collection of information unless it displays a valid OMB contro! number
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Application No. Applicant(s)
. 10/018,164 CHUTER, TIMOTHY A.M.
Notice of Abandonment Examiner ArtUnit
Julian W. Woo 3773

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

This application is abandoned in view of:

1. X Applicant’s failure to timely file a proper reply to the Office letter mailed on 13 January 2009.

(@) [J A reply was received on (with a Certificate of Mailing or Transmission dated ), which is after the expiration of the
period for reply (including a total extension of time of month(s)) which expired on
(b) [ A proposed reply was received on , but it does not constitute a proper reply under 37 CFR 1.113 (a) to the final rejection.

(A proper reply under 37 CFR 1.113 to a final rejection consists only of: (1) a timely filed amendment which places the
application in condition for allowance; (2) a timely filed Notice of Appeal (with appeal fee); or (3) a timely filed Request for
Continued Examination (RCE) in compliance with 37 CFR 1.114).

(¢) ] A reply was received on but it does not constitute a proper reply, or a bona fide attempt at a proper reply, to the non-
final rejection. See 37 CFR 1.85(a) and 1.111. (See explanation in box 7 below).

(d) X No reply has been received.

2. [ Applicant’s failure to timely pay the required issue fee and publication fee, if applicable, within the statutory period of three months
from the mailing date of the Notice of Allowance (PTOL-85).

(@) [ The issue fee and publication fee, if applicable, was received on (with a Certificate of Mailing or Transmission dated
), which is after the expiration of the statutory period for payment of the issue fee (and publication fee) set in the Notice of
Allowance (PTOL-85).

(b) [ The submitted fee of § is insufficient. A balance of § is due.
The issue fee required by 37 CFR 1.18 is $ . The publication fee, if required by 37 CFR 1.18(d), is $ .
(c) [] The issue fee and publication fee, if applicable, has not been received.

3.[[] Applicant’s failure to timely file corrected drawings as required by, and within the three-month period set in, the Notice of
Allowability (PTO-37).

(a) [] Proposed corrected drawings were received on (with a Certificate of Mailing or Transmission dated ), which is
after the expiration of the period for reply.

(b) [ No corrected drawings have been received.

4. [] The letter of express abandonment which is signed by the attorney or agent of record, the assignee of the entire interest, or all of
the applicants.

5. [ The letter of express abandonment which is signed by an attorney or agent (acting in a representative capacity under 37 CFR
1.34(a)) upon the filing of a continuing application.

6. [ The decision by the Board of Patent Appeals and Interference rendered on and because the period for seeking court review
of the decision has expired and there are no allowed claims.

7. [ The reason(s) below:

/Julian W. Woo/
Primary Examiner, Art Unit 3773

Petitions to revive under 37 CFR 1.137(a) or (b), or requests to withdraw the holding of abandonment under 37 CFR 1.181, should be promptly filed to
minimize any negative effects on patent term.

U.S. Patent and Trademark Office

PTOL-1432 (Rev. 04-01) Notice of Abandonment Aortic Innovations, Eiré:c,)fé:)’&ﬁghl\&q.ngQOSOG
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Application No. Applicant(s)

10/018,164 CHUTER, TIMOTHY A.M.
Office Action Summary Examiner ArtUnit

Julian W. Woo 3773

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

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS,
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication.
- If 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 to reply within the set or extended period for reply will, by statute, cause the application to become 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 adjustment. See 37 CFR 1.704(b).

Status

1)X] Responsive to communication(s) filed on 10/16/08.
2a)X] This action is FINAL. 2b)[] 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 O.G. 213.

Disposition of Claims

4)X] Claim(s) 1-5,16-20 and 22-39 is/are pending in the application.

4a) Of the above claim(s) is/are withdrawn from consideration.
5[] Claim(s) _____is/are allowed.
6)X] Claim(s) 1-5,76-20 and 22-39 is/are rejected.
7)[] Claim(s) _____is/are objected to.
8)] Claim(s) _____ 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: a)[_] accepted or b)[_] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).
11)[] The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

12)[X] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a)XJ Al b)[] Some * c)[] None of:
1.0 Certified copies of the priority documents have been received.
2.[] Certified copies of the priority documents have been received in Application No.
3.0 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.

Attachment(s)

1) |:| Notice of References Cited (PTO-892) 4) |:| Interview Summary (PTO-413)

2) ] Notice of Draftsperson’s Patent Drawing Review (PT0-948) Paper No(s)/Mail Date. ___

3) [] Information Disclosure Statement(s) (PTO/SB/08) 5) L] Notice of Informal Patent Application
Paper No(s)/Mail Date ______. 6) |:| Other:

U.S. Patent and Trademark Office
PTOL-326 (Rev. 08-08) Office Action Summary Aortic InParvati®apet NG /NEXhikite2d@B0 112
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Application/Control Number: 10/018,164 Page 2
Art Unit: 3773

DETAILED ACTION
Claim Rejections - 35 USC § 112

1. The following is a quotation of the first paragraph of 35 U.S.C. 112:

The specification shall contain a written description of the invention, and of the manner and process of
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall
set forth the best mode contemplated by the inventor of carrying out his invention.

2. Claims 1-5, 16-20, and 22-39 are rejected under 35 U.S.C. 112, first paragraph,
as failing to comply with the written description requirement. The claim(s) contains
subject matter which was not described in the specification in such a way as to
reasonably convey to one skilled in the relevant art that the inventor(s), at the time the
application was filed, had possession of the claimed invention. The specification does
not describe the negatively-recited limitation of secured fibers of each loop “not [being]
secured" to adjacent loops. On the contrary, the secured fibers of each loop can be
said to be “secured” to adjacent loops by the interlocking or engagement of the fibers of

adjacent loops forming the pile.

Claim Rejections - 35 USC § 102
3. 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 foreigh country, before the invention thereof by the applicant for a patent.

4. Claims 1, 2, 16, 22, 24-30, and 34-39 are rejected under 35 U.S.C. 102(a) as

being anticipated by Ferrera et al. (WO99/29260). Ferrera.et al. disclose, at least in
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Application/Control Number: 10/018,164 Page 3
Art Unit: 3773

figures 25-28 and on page 27, lines 10-30; an endovascular stent comprising a
generally tubular stent (140) comprising a circular configuration in cross section and
adapted to permanently expand from a first diameter to a larger second diameter, the
stent made of at least one helically wound wire (142) forming a plurality of loops, each
wire of the stent comprising at least two twisted strands (142), the twisted strands
securing fibers (136) between the twisted strands to from a fiber pile extending
outwardly from the stent, the secured fibers of each loop not secured to adjacent loops
(according to page 27, lines 24-26); where the twisted strands securing fibers form a
fiber pile extending inwardly into the stent to substantially occlude the inner bore of the
stent (when the fiber pile is woven and pushed in between the coils), where the fibers
are coated with a pharmaceutically acceptable hydrophilic polymeric gel compatible with
mammal body tissues and fluids (e.g., collagen), where the hydrophilic polymeric gel
encapsulates the fiber pile, where the gel is not soluble in the body tissues and fluids,
where the fibers are biocompatible, where the stent is self-expanding or expandable to
permanently expand from a first diameter to a larger second diameter, where the fiber
pile is adapted to form a foundation for tissue growth between the fiber pile and a
surrounding lumenal wall of a vascular vessel, where the stent is made of at least two or
more helically wound wires, and where the at least one helically wound wire is wound in
a first direction.

Claim Rejections - 35 USC § 103
5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all

obviousness rejections set forth in this Office action:
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Application/Control Number: 10/018,164 Page 4
Art Unit: 3773

(a) A patent may not be obtained though the invention is not identically disclosed or described as set
forth in section 102 of this title, if the differences between the subject matter sought to be patented and
the prior art are such that the subject matter as a whole would have been obvious at the time the
invention was made to a person having ordinary skill in the art to which said subject matter pertains.
Patentability shall not be negatived by the manner in which the invention was made.

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148
USPQ 459 (1966), that are applied for establishing a background for determining
obviousness under 35 U.S.C. 103(a) are summarized as follows:

Determining the scope and contents of the prior art.

Ascertaining the differences between the prior art and the claims at issue.
Resolving the level of ordinary skill in the pertinent art.

Considering objective evidence present in the application indicating
obviousness or nonobviousness.

BN

6. Claims 3 and 17-20 rejected under 35 U.S.C. 103(a) as being unpatentable over
Ferrera et al. (W099/29260). Ferrera et al. disclose the invention substantially as
claimed, but do not specifically disclose that the hydrophilic polymer gel is partially or
fully hydrated (with body fluids). Nevertheless, the hydrophilic gel inherently would at
least be partially hydrated upon contact with body fluids at implantation of the stent in a
patient’s body. In any case, Ferrera et al. disclose, at least on page 19, line 29 to page
20, line 6; that various therapeutic agents may be combined with the gel (which acts as
a carrier). Thus, it would have been obvious to one having ordinary skill in the art at the
time the invention was made to at least partially hydrate the polymer gel (with body
fluids). Such a practice would render the fiber pile more lubricious, so that the stent
may be easily inserted into and moved through a vessel, while fully hydrating the gel
would ensure activation and release of the therapeutic agents from the gel

7. Claims 4 and 5 are rejected under 35 U.S.C. 103(a) as being unpatentable over

Ferrera et al. (WO99/29260) in view of Tekulve (6,117,157). Ferrera et al. disclose the
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invention substantially as claimed, but do not disclose that the stent has a general
conical shape prior to and after expansion with a first large diameter at one end and
small diameter at the opposing end. Tekulve teaches, at least in figures 1 and 3 and
col. 1, line 59 to col. 2, line 15; stent having a general conical shape prior to (See fig. 3)
and after expansion (See fig. 1) with a first large diameter at one end and small
diameter at the opposing end. It would have been obvious to one having ordinary skill
in the art at the time the invention was made, in view of Tekulve, to modify the stent of
Ferrera et al. so that it has a conical shape as claimed. Such a configuration would
allow precise positioning of the stent at an embolization site, while the turns of the coill
would effectively cover and occlude the cross-sectional area of a vessel lumen.

8. Claim 23 is rejected under 35 U.S.C. 103(a) as being unpatentable over Ferrera
et al. (WO99/29260) in view of DiCosmo et al. (6,132,765). Ferrera et al. disclose the
invention substantially as claimed, but do not disclose one or more beads of hydrophilic
gel attached to the fibers. DiCosmo et al. teach, at least in figure 5 and in col. 4, lines
17-27 and col. 7, lines 14-48; beads of hydrophilic gel attachable to the fibers. It would
have been obvious to one having ordinary skill in the art at the time the invention was
made, in view of DiCosmo et al., to modify the gel and fibers of the stent of Ferrera et
al., so that the gel comprises one or more beads. Such a configuration would provide
an effective and excellent delivery vehicle for the drugs as disclosed by Ferrera et al.
9. Claims 31-33 are rejected under 35 U.S.C. 103(a) as being unpatentable over
Ferrera et al. (W099/29260) in view of Callister et al. (6,096,052). Ferrera et al.

disclose the invention substantially as claimed, but do not disclose that at least one
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other helically wound wire is wound in a second direction, where the helically wound
wires are interwoven or cross over and cross under each other in a predetermined
pattern. Callister et al. teach, at least in figures 1, 3, and 5-7 and col. 4, lines 43-60;
helically wound wires that are interwoven or cross over and cross under each other in a
predetermined pattern. It would have been obvious to one having ordinary skill in the
art at the time the invention was made, in view of Callister et al., to modify the stent of
Ferrera et al., so that the helically wound wires are interwoven or cross over and Ccross
under each other in a predetermined pattern. Such a configuration would allow the
stent to be securely attached to the lumen of a vessel wall, while the mesh as formed by
the wires would facilitate epithelialization within and occlusion of the vessel lumen.
Response to Amendment
10.  Applicant's arguments with respect to claims 1-5, 16-20, and 22-39 have been
considered but are not persuasive in view of the new and restated ground(s) of
rejection. That is, Ferrera et al. indeed disclose, inter alia, secured fibers not being
secured to adjacent loops. With respect to arguments regarding the rejection under 35
U.S.C. 103(a) and based on Ferrera et al.: As shown in the rejection above, motivation
was given for partial and full hydration of the gel. With respect to arguments regarding
the rejection based on Tekulve: Ferrera et al. provides the disclosure of the stent
substantially as claimed, while Tekulve was only relied upon for the teaching of conical
stents. With respect to arguments regarding the rejection based on DiCosmo et al.: A
motivation indeed was provided for combining DiCosmo et al. with Ferrera et al.

Beaded gel provides the advantage of being an effective delivery vehicle for therapeutic

Aortic Innovations, LLC, Exhibit 2126
Page 2126 - 27
IPR2023-01232, Edwards Lifesciences Corp. et al v. Aortic Innovations, LLC



Application/Control Number: 10/018,164 Page 7
Art Unit: 3773

agents. With respect to arguments regarding the rejection based on Callister et al.:

Ferrera et al. provide the disclosure of a stent with the fiber pile as claimed, while

Callister et al. only provide the teaching of the weave of the stent structure as claimed.
Conclusion

11. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time

policy as set forth in 37 CFR 1.136(a).

A shortened statutory period for reply to this final action is set to expire THREE
MONTHS from the mailing date of this action. In the event a first reply is filed within
TWO MONTHS of the mailing date of this final action and the advisory action is not
mailed until after the end of the THREE-MONTH shortened statutory period, then the
shortened statutory period will expire on the date the advisory action is mailed, and any
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of
the advisory action. In no event, however, will the statutory period for reply expire later

than SIX MONTHS from the mailing date of this final action.

12.  Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Julian W. Woo whose telephone number is (571) 272-
4707. The examiner can normally be reached Mon.-Fri., 7:00 AM to 3:00 PM Eastern
Time, alternate Fridays off.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Jackie Ho can be reached on (571) 272-4696. The fax phone number for

the organization where this application or proceeding is assigned is (571) 273-8300.
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Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic

Business Center (EBC) at 866-217-9197 (toll-free).

/Julian W. Woo/
Primary Examiner, Art Unit 3773
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Attorney Docket: C010-1001A-US

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant: Timothy A.M. Chuter Examiner: Julian W. Woo
Serial No.: 10/018,164 Art Unit: 3773
Date Filed:  May 20, 2002

For: LARGE VESSEL STENTS AND
OCCLUDERS

Certificate of Mailing

Mail Stop Amendment | hereby certify that this document, together with any described

" as being attached or enclosed, is being deposited with the
Commissioner for Patents United States Postal Service as first class mail, postage fully

P.O. Box 1450 prepaid, addressed to Mail Stop Amendment, Commissioner for
Alexandria, VA 22313-1450 %ms, P.O. Box/1450, Alexandria, VA 22313-1450 on

o9
Executed on L,%z,[aﬁ WW

Maureen Vieira

AMENDMENT
Sir:

This amendment is in response to the Office Action mailed on April 11, 2008 in the above
application. A three-month extension of time is requested, until October 11, 2008. October 11,
2008 falls on a Saturday, and Monday, October 13, 2008, is a Federal holiday. Therefore, this
Amendment is being timely filed on October 13, 2008. The fee for the three-month extension is
enclosed herewith.

This amendment amends Claims 1, 2, 4, 29 and 34; and cancels original Claim 21
without prejudice.

No additional claim filing fees are required.

Applicant respectfully submits that this amendment is fully responsive to the Office

Action in the above application.

10/16/2008 LTRUONG 00000026 10018164
01 FC:2253 395,00 OF
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CLAIMS LISTING
1. (currently amended) An endovascular stent for a vascular vessel
comprising a generally tubular stent adapted to permanently expand from a first diameter to a

larger second diameter, the stent made of at least one helically wound wire forming a plurality of

loops, each wire of the stent comprising at least two twisted strands, the twisted strands

securing fibers between the twisted strands to form a fiber pile extending outwardly from the

stent, the secured fibers of each loop not secured to adjacent loops.

2. (original)  The endovascular stent according to Claim 1 wherein the twisted
strands of each loop also securing fibers to form a fiber pile extending inwardly into the stent to

substantially occlude the inner bore of the stent.

3. (original)  The endovascular stent of Claim 1 wherein the fibers are coated

with at least a partially dehydrated hydrophilic polymeric gel.

4. (currently amended) An endovascular stent for occluding the lumen of a
vascular vessel comprising a stent adapted to be expanded in the lumen of a vascular vessel,
the stent having a general conical shape prior to and after expansion with a first large diameter
at one end and a small diameter at the opposing end, the stent adapted to have the first large
diameter permanently expanded to a larger diameter, the stent made of at least one helically

wound wire_forming a plurality of loops, each wire of the stent comprising at least two twisted

strands, the twisted strands securing fibers between the twisted strands to form a fiber pile
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extending outwardly from the stent and extending inwardly into the stent to substantially occlude

the inner bore of the stent, the secured fibers of each loop not secured to adjacent loops.

5. (original)  The endovascular stent of Claim 4 wherein the fibers are coated

with at least a partially dehydrated hydrophilic polymeric gel.
Claims 6-15 (cancelled)

16. (previously presented) The endovascular stent according to Claim 1
wherein the fibers are coated with a pharmaceutically acceptable hydrophilic polymeric gel

compatible with mammal body tissues and fluids.

17. (previously presented) The endovascular stent according to Claim 16

wherein the hydrophilic polymeric gel is partially dehydrated.

18. (previously presented) The endovascular stent according to Claim 16

wherein the hydrophilic polymeric gel is fully hydrated.

19. (previously presented) The endovascular stent according to Claim 17
wherein the partially dehydrated hydrophilic polymeric gel is adapted to be hydrated by body

fluids.

20. (previously presented) The endovascular stent according to Claim 18
wherein the fully hydrated hydrophilic polymeric gel is adapted to be hydrated by body fluids.
Aortic Innovations, LLC, Exhibit 2126
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21. (cancelled)

22. (previously presented) The endovascular stent according to Claim 16

wherein the hydrophilic polymeric gel encapsulates the fiber pile.

23. (previously presented) The endovascular stent according to Claim 16

wherein one or more beads of the hydrophilic polymeric gel are attached to the fibers.

24. (previously presented) The endovascular stent according to Claim 16

wherein the hydrophilic polymeric gel is not soluble in the body tissues and fluids.

25. (previously presented) The endovascular stent according to Claim 1

wherein the fibers of the fiber pile are biocompatible fibers.

26. (previously presented) The endovascular stent according to Claim 1
wherein the stent is a self-expanding stent adapted to permanently expand from a first diameter

to a larger second diameter.

27. (previously presented) The endovascular stent according to Claim 1
wherein the stent is expandable to permanently expand from a first diameter to a larger second

diameter.
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28. (previously presented) The endovascular stent according to Claim 1

wherein the fiber pile is adapted to form a foundation for tissue growth between the fiber pile

and a surrounding lumenal wall of a vascular vessel when the stent is implanted in a patient.

29. (currently amended) The endovascular stent according to Claim 1

wherein the stent is made of a least two or more helically wound wires,_each helically wound

wire forming a plurality of loops, each wire of the stent comprising at least two twisted strands,

the twisted strands securing fibers between the strands to form a fiber pile extending outwardly

from the stent, the secured fibers of each loop not secured to adjacent loops.

30. (previously presented) The endovascular stent according to Claim 29

where at least one helically wound wire is wound in a first direction.

31. (previously presented) The endovascular stent according to Claim 30

wherein at least one other helically wound wire is wound in a second direction.

32. (previously presented) The endovascular stent according to Claim 31
wherein the helically wound wire is in one direction and the helically wound wire is in the other

direction are interwoven to form an interweaving structure stent.

33. (previously presented)  The endovascular stent according to Claim 31
wherein at least one of the helically wound wires crosses over and crosses under at least one

other helically wound wire in a predetermined pattern.
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34. (currently amended) An endovascular stent for a vascular vessel

comprising a longitudinal stent having a circular configuration in cross section at any point

longitudinal along its length, the stent adapted to be permanently expanded radially outward

along its length, the stent made of least one helically wound wire forming a plurality of loops,

each wire of the stent comprising at least two twisted strands, the twisted strands securing
fibers between the twisted strands to form a fiber pile extending outwardly from the stent, the

secured fibers of each loop are not secured to adjacent loops.

35. (previously presented) The endovascular stent of Claim 1 wherein the fiber

pile extending outwardly from the stent extends radially outwardly.

36. (previously presented)  The endovascular stent of Claim 2 wherein the fiber

pile extending inwardly into the stent extends radially inwardly.

37. (previously presented)  The endovascular stent of Claim 4 wherein the fiber

pile extending outwardly from the stent extends radially outwardly.

38. (previously presented)  The endovascular stent of Claim 4 wherein the fiber

pile extending inwardly into the stent extends radially inwardly.

39. (previously presented) The endovascular stent of Claim 34 wherein the

fiber pile extending outwardly from the stent extends radially outwardly.
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REMARKS
Claims 1-5, 16-20 and 22-39 are now in the application. Claims 1, 2, 4, 29 and 34 have
been currently amended. Claim 21 has been cancelled. Original Claims 6-15 were previously
cancelled without prejudice. The Examiner was corrected in noting that claims 16 and 21
covered the same invention.
Claims 6-15 were withdrawn from consideration pursuant to an election made to the
restriction requirement mailed on January 25, 2005. As stated before, applicant intends to file a
divisional application to pick up the subject matter of the nonelected inventions.

Support of amended Claims recited that the helically wound wire forms loops and the
secured fibers of each loop are not secured to adjacent loops. Each secured fiber is a
single fiber. Support for the amended claims is found on page 5, lines 25-32; and page 10,
lines 10-3 & 19-30; and Figures 13 and 5-10. It is submitted that the amended Claims 1, 2, 4,
29, and 34, and the new Claims 35-39 are fully supported by the application as filed, and add no
new matter to the application.

Amended Claims 1, 4, 29, and 34 specify that the twisted strands of each wire of the

stent securing fibers forming the fabric pile between the strands as described in the specification

and illustrated in the drawings, e.g. Figure 7.

Amended Claim 4 in addition specifies that the stent has a conical shape prior to and
after expansion as described in the specification and illustrated in the drawings, e.g. Figure 5.

New Claims 35-39 are dependent upon Claims 1, 2, 4, and 34 and specify that the fabric
pile extending outwardly in Claims 1, 2, and 34 extend radially outwardly and the fabric pile
extending outwardly and inwardly in Claim 4 extends radially outwardly and inwardly.

Before discussing the rejections in detail, applicant wishes to point out that each claim
specifies that the twisted strands of each loop of the helically wound wire secure fibers between
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the twisted strands to form a fiber pile extending outwardly from (and “inwardly into” in some
claims) the stent. The fibers are not secured to adjacent loops. These features are not taught

by any of the cited references and the references do not lend motivation to one ordinarily skilled

in the art to alter the teachings of the references to obtain these features.

REJECTIONS

CLAIMS 1, 2, 16, 21, 22, 24-30 and 34-39

Claims 1, 2, 16, 21, 22, 24-30 and 34-39 have been rejected under 35 U.S.C. 102 as
being anticipated by Ferrera et al. (W099/29260) for the reasons set forth in paragraph number
4 of the Office Action.

To anticipate a claim under section 102 of the Patent Act, the reference of record must
disclose each and every element of the claim. Ferrera et al. discloses a coiled stent of stranded
wire having a plurality of loops and with one or more therapeutic fibers 136 woven about
adjacent loops of the coil (lines lines 5-8 of page 27 and Figures 25-27). Ferrara et al does not
disclose having fibers secured in the twisted strand of each loop where the fibers are not
secured or woven about adjacent loops. The rejection must fail because Ferrera et al. does not

teach every element of the above identified claims as amended.

CLAIMS 3 and 17-20
Claims 3 and 17-20 are rejected also under 35 U.S.C. 103(a) as being unpatentable
over Ferrera et al. It is asserted that: “Ferrera et al. discloses the invention substantially as
claimed, but does not specifically disclose that the hydrophilic polymer gel is partially or fully
hydrated (with body fluids). Nevertheless, it would have been obvious to one having ordinary
skill in the art at the time the invention was made to at least partially hydrate the polymer gel
(with body fluids).”
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Ferrera et al. does not disclose coating a fiber 136 with a hydrophilic polymer gel.

Ferrera et al. discloses at least one strand of the wire forming the coil containing a therapeutic

agent, including a hydrogel. But it has no teaching disclosing at least partially hydrating the

hydrogel with body fluid or otherwise. And Ferrera et al. does not disclose a device with single

fibers in each loop forming a fiber pile where the fibers of one coil are not secured to or woven

in adjacent loops of the coil. Clearly without some teaching regarding these elements of the

claim, claims 3 and 17-20 are not obvious over Ferrera et al. The bottom line is that there is no
motivation in Ferrera et al. to modify Ferrera et al. to mee_t all the claimed elements.

The rejection cannot stand.

CLAIMS 4 and 5

Claims 4 and 5 are rejected also under 35 U.S.C. 103(a) as being unpatentable over
Ferrera et al. in view of Tekulve (6,117,157). It is asserted that: “Ferrera et al. discloses the
invention substantially as claimed, but does not disclose that the stent has a general conical
shape...” Tekulve is relied upon to show that conical shaped stents are known in the prior art.

Claim 4 covers a stent having all the elements of claim 1 with the additional limitation
that it has a conical shape. Claim 5, dependent upon claim 4, includes that the fibers have a
coating of at least a partially hydrated hydrophilic gel.

Tekulve does not disclose a stent having a fabric pile or fibers of any sort.

Ferrera et al. and Tekulve do not disclose coating a fiber with a hydrophilic polymer gel. Ferrera
et al. discloses at least one strand of the wire forming the coil containing a therapeutic agent,
including a hydrogel. But it has no teaching disclosing at least partially hydrating the hydrogel
with body fluid or otherwise. And Ferrera et al. does not disclose a device with single fibers in
each loop forming a fiber pile where the fibers of one coil are not secured to or woven in

adjacent loops of the coil. Clearly without some teaching regarding these elements of the claim,
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claims 4 and 5 are not obvious over Ferrera et al alone or in combination with Tekulve. The

bottom line is that there is no motivation in these two references to modify Ferrera et al. to meet

all the elements of amended claims 4 and 5. The rejection must fall.

CLAIM 23

Claim 23 is rejected under 35 USC 103(a) as being unpatentable over Ferrera et al. in
view of DiCosmo et al. (6,132,765). It is asserted that: “Ferrera et al. discloses the invention
substantially as claimed, but does not disclose one or more beads of hydrophilic gel attached to
the fibers...” DiCosmo et al. is relied upon to show one or more beads of hydrophilic gel
attached to the fibers are known in the prior art.

Claim 23 covers a stent having all the elements of claim 1 and 16 with the additional
limitation that the hydrophilic gel is attached to the fibers as beads.

DiCosmo et al. doesn't disclose beads of any gel material and it does not disclose the
elements of claim 1 that are not disclosed in Ferrera et al. The rejection is not sustainable.

Where is the motivation to modify the references to yield the invention of claim 23 as amended?

CLAIMS 31-33

Claim 31-33 are rejected under 35 USC 103(a) as being unpatentable over Ferrera et
al. in view of Callister et al. (6,096,052). It is asserted that: “Ferrera et al. discloses the invention
substantially as claimed, but does not disclose that at least one other helically wound wire is
wound in a second direction...” Callister et al. is relied upon to show a stent having two or more
helically wound wires in opposite directions.

Callister et al. discloses a stent with a plurality of helically wound wires crossing over

and under to form a mesh work.
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Claims 31-33 cover stent with the limitations of claims 1 and 28 and having at least two
helically wound wires with at least two strands securing fibers between.the strands; at least one
of the helically wound wires goiﬁg in second direction.

Although Callister et al. discloses a stent with at least two helically wound wires running
in opposite directions, it, like Ferrera et al., does not disclose a device with single fibers in each
loop forming a fiber pile where the fibelfs of one coil are not secured to or woven in adjacent
loops of the coil. Clearly without some teaching regarding these elements of the claim, claims
. 31-33 are not obvious over Ferrera et al alone or in combination with Callister et al. The
rejection cannot stand.

The fabric pile of the claimed invention made up of a plurality of single fibers as clearly .
illustrated in the drawings is a key element of the invention. None of the references disclose a
stent with such a fabric pile.

Applicant respectfuily subﬁ\i(s that in light of the claims as amended, and in view of the
above remarks, the application is in condition for allowance, and the claims as amended are
patentable over the four cited referénces identified in the Office Action and discussed above.

A favorable action is solicited.

Respectfully submitte, \

William G. Lane
Registration No. 24,761

Date:@% : \\/ /)\D'E\;E/

Correspondence Address:
WILLIAM G. LANE, INC., P.C.
16485 Laguna Canyon Road, #250
Irvine, California 92618
Telephone: 849-585-0348
Facsimile: 949-585-0494
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant: Timothy A.M. Chuter Examiner: Julian W. Woo
Serial No.: 10/018,164 Art Unit: 3773
Date Filed:  May 20, 2002
For: LARGE VESSEL STENTS AND
OCCLUDERS

Certificate of Mailing

| hereby certify that this document, together with any described as
being attached or enclosed, is being deposited with the United
States Postal Service as first class mail, postage fully prepaid,
addressed to Mail Stop Amendment, Commissioner for Patents,
P.Q. Box 1450, Alexandria, VA 22313-1450 on

OeToBER 13 2008

Executed on /0//3/ 08 ﬂ W—Kwﬁ/

Maureen Vieira

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

TRANSMITTAL AND REQUEST FOR THREE-MONTH EXTENSION OF TIME

Sir: _

The following documents are enclosed in connection with applicant’'s response to the
Office Action dated April 11, 2008. A three-month extension of time is requested. No additional
claim filing fees are required.

Amendment; '

Credit Card Payment Form PTO-2038 in amount of $555.00 (small entity)

Certificate of Mailing; and

Postcard.

The fees for claims and the extension have been calculated as follows for a small entity:

Claims Highest No. No. Extra Rate Additional Fee
Remaining Previously Paid Due
Total Claims 28 34 0 x$26= $ -0-
Total Independent Claims 3 8 0 x $110= -0-
Total for Claims $ -0-
3-Month Extension Fee 555.00
TOTAL DUE $555.00

Respectfully submitted,

ﬁw—— Zw(,(/_/
Maureen Vieira, Legal Assistant to
William G. Lane, Registration No. 24,761

Date: /Mu /3', Feof”

Correspondence Address:
WILLIAM G. LANE, INC,, P.C.
16485 Laguna Canyon Road, #250
Irvine, California 92618

Tel. 949-585-0348
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Application No. Applicant(s)

10/018,164 CHUTER, TIMOTHY A.M.
Office Action Summary Examiner ArtUnit

Julian W. Woo 3773

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

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS,
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication.
- If 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 to reply within the set or extended period for reply will, by statute, cause the application to become 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 adjustment. See 37 CFR 1.704(b).

Status

1)X] Responsive to communication(s) filed on 1/22/08.
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 O.G. 213.

Disposition of Claims

4)X] Claim(s) 1-5 and 16-39 is/are pending in the application.

4a) Of the above claim(s) is/are withdrawn from consideration.
5[] Claim(s) _____is/are allowed.
6)X] Claim(s) 1-5 and 16-39 is/are rejected.
7)[] Claim(s) _____is/are objected to.
8)] Claim(s) _____ 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: a)[_] accepted or b)[_] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).
11)[] The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

12)[X] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a)XJ Al b)[] Some * c)[] None of:
1.0 Certified copies of the priority documents have been received.
2.[] Certified copies of the priority documents have been received in Application No.
3.0 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.

Attachment(s)

1) & Notice of References Cited (PTO-892) 4) |:| Interview Summary (PTO-413)

2) ] Notice of Draftsperson’s Patent Drawing Review (PT0-948) Paper No(s)/Mail Date. ___

3) [] Information Disclosure Statement(s) (PTO/SB/08) 5) L] Notice of Informal Patent Application
Paper No(s)/Mail Date ______. 6) |:| Other:

U.S. Patent and Trademark Office
PTOL-326 (Rev. 08-08) Office Action Summary Aortic InParvati®apet NG /NEXhikite2d@B0410
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Art Unit: 3773

DETAILED ACTION
Continued Examination Under 37 CFR 1.114

1. A request for continued examination under 37 CFR 1.114, including the fee set
forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this
application is eligible for continued examination under 37 CFR 1.114, and the fee set
forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on January
22,2008 has been entered.

Double Patenting
2. Claim 21 is objected to under 37 CFR 1.75 as being a substantial duplicate of
claim 16. When two claims in an application are duplicates or else are so close in
content that they both cover the same thing, despite a slight difference in wording, it is
proper after allowing one claim to object to the other as being a substantial duplicate of

the allowed claim. See MPEP § 706.03(k).

Claim Rejections - 35 USC § 102
3. 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 foreigh country, before the invention thereof by the applicant for a patent.

4. Claims 1, 2, 16, 21, 22, 24-30, and 34-39 are rejected under 35 U.S.C. 102(a) as

being anticipated by Ferrera et al. (WO99/29260). Ferrera.et al. disclose, at least in
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figures 25-28 and on page 27, lines 10-30; an endovascular stent comprising a
generally tubular stent (140) comprising a circular configuration in cross section and
adapted to permanently expand from a first diameter to a larger second diameter, the
stent made of at least one helically wound wire (142), each wire of the stent comprising
at least two twisted strands (142), the twisted strands securing fibers (136) between the
twisted strands to from a fiber pile extending outwardly from the stent, where the twisted
strands securing fibers form a fiber pile extending inwardly into the stent to substantially
occlude the inner bore of the stent (when the fiber pile is woven and pushed in between
the coils), where the fibers are coated with a pharmaceutically acceptable hydrophilic
polymeric gel compatible with mammal body tissues and fluids (e.g., collagen), where
the hydrophilic polymeric gel encapsulates the fiber pile, where the gel is not soluble in
the body tissues and fluids, where the fibers are biocompatible, where the stent is self-
expanding or expandable to permanently expand from a first diameter to a larger
second diameter, where the fiber pile is adapted to form a foundation for tissue growth
between the fiber pile and a surrounding lumenal wall of a vascular vessel, where the
stent is made of at least two or more helically wound wires, and where the at least one
helically wound wire is wound in a first direction.

Claim Rejections - 35 USC § 103
5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all

obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described as set
forth in section 102 of this title, if the differences between the subject matter sought to be patented and
the prior art are such that the subject matter as a whole would have been obvious at the time the
invention was made to a person having ordinary skill in the art to which said subject matter pertains.
Patentability shall not be negatived by the manner in which the invention was made.

Aortic Innovations, LLC, Exhibit 2126
Page 2126 - 49
IPR2023-01232, Edwards Lifesciences Corp. et al v. Aortic Innovations, LLC



Application/Control Number: 10/018,164 Page 4
Art Unit: 3773

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148
USPQ 459 (1966), that are applied for establishing a background for determining
obviousness under 35 U.S.C. 103(a) are summarized as follows:

Determining the scope and contents of the prior art.

Ascertaining the differences between the prior art and the claims at issue.
Resolving the level of ordinary skill in the pertinent art.

Considering objective evidence present in the application indicating
obviousness or nonobviousness.

N

6. Claims 3 and 17-20 rejected under 35 U.S.C. 103(a) as being unpatentable over
Ferrera et al. (W099/29260). Ferrera et al. disclose the invention substantially as
claimed, but do not specifically disclose that the hydrophilic polymer gel is partially or
fully hydrated (with body fluids). Nevertheless, it would have been obvious to one
having ordinary skill in the art at the time the invention was made to at least partially
hydrate the polymer gel (with body fluids). Such a practice would render the fiber pile
more lubricious, so that the stent may be easily inserted into and moved through a
vessel, while fully hydrating the gel would ensure activation and release of therapeutic
agents from the gel

7. Claims 4 and 5 are rejected under 35 U.S.C. 103(a) as being unpatentable over
Ferrera et al. (W099/29260) in view of Tekulve (6,117,157). Ferrera et al. disclose the
invention substantially as claimed, but do not disclose that the stent has a general
conical shape prior to and after expansion with a first large diameter at one end and
small diameter at the opposing end. Tekulve teaches, at least in figures 1 and 3 and
col. 1, line 59 to col. 2, line 15; stent having a general conical shape prior to (See fig. 3)

and after expansion (See fig. 1) with a first large diameter at one end and small
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diameter at the opposing end. It would have been obvious to one having ordinary skill
in the art at the time the invention was made, in view of Tekulve, to modify the stent of
Ferrera et al. so that it has a conical shape as claimed. Such a configuration would
allow precise positioning of the stent at an embolization site, while the turns of the coill
would effectively cover and occlude the cross-sectional area of a vessel lumen.

8. Claim 23 is rejected under 35 U.S.C. 103(a) as being unpatentable over Ferrera
et al. (WO99/29260) in view of DiCosmo et al. (6,132,765). Ferrera et al. disclose the
invention substantially as claimed, but do not disclose one or more beads of hydrophilic
gel attached to the fibers. DiCosmo et al. teach, at least in figure 5 and in col. 4, lines
17-27 and col. 7, lines 14-48; beads of hydrophilic gel attachable to the fibers. It would
have been obvious to one having ordinary skill in the art at the time the invention was
made, in view of DiCosmo et al., to modify the gel and fibers of the stent of Ferrera et
al., so that the gel comprises one or more beads. Such a configuration would provide
an effective and excellent delivery vehicle for the drugs as disclosed by Ferrera et al.
9. Claims 31-33 are rejected under 35 U.S.C. 103(a) as being unpatentable over
Ferrera et al. (W099/29260) in view of Callister et al. (6,096,052). Ferrera et al.
disclose the invention substantially as claimed, but do not disclose that at least one
other helically wound wire is wound in a second direction, where the helically wound
wires are interwoven or cross over and cross under each other in a predetermined
pattern. Callister et al. teach, at least in figures 1, 3, and 5-7 and col. 4, lines 43-60;
helically wound wires that are interwoven or cross over and cross under each other in a

predetermined pattern. It would have been obvious to one having ordinary skill in the
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art at the time the invention was made, in view of Callister et al., to modify the stent of
Ferrera et al., so that the helically wound wires are interwoven or cross over and Ccross
under each other in a predetermined pattern. Such a configuration would allow the
stent to be securely attached to the lumen of a vessel wall, while the mesh as formed by
the wires would facilitate epithelialization within and occlusion of the vessel lumen.

Response to Amendment
10.  Applicant's arguments with respect to claims 1-5 and 16-39 have been
considered but are moot in view of the new ground(s) of rejection.

Conclusion

11.  The prior art made of record and not relied upon is considered pertinent to
applicant's disclosure. Greene, Jr. et al. (6,238,403) teach beads of hydrophilic polymer
gel.
12.  Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Julian W. Woo whose telephone number is (571) 272-
4707. The examiner can normally be reached Mon.-Fri., 7:00 AM to 3:00 PM Eastern
Time, alternate Fridays off.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Jackie Ho can be reached on (571) 272-4696. The fax phone number for
the organization where this application or proceeding is assigned is (571) 273-8300.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for

published applications may be obtained from either Private PAIR or Public PAIR.
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Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic

Business Center (EBC) at 866-217-9197 (toll-free).

/Julian W. Woo/
Primary Examiner, Art Unit 3773

April 11, 2008
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{57) Absiract

The three—dimensional
device is adapied o be inserted
into 2 portion of a vasculature
for occluding the portion of
the vascplature for wuse in
interventional  therapy  and
vascular surgery. The device
is formed from a multi-stranded
micro-cable having a plurality
of flexible strands of 3 shape
memory material and at Jeast one
radiopaque strand. The flexible
strands  in a2 youlti-stranded
micro~cable of the device
can be helically wound, or
can be configured a5 paraliel,
longitudinal strands, and can also
be formed ts have a secondary,
three—dimensional  therapeutic
configuration, such as helical,
conical, spherical, or other
peometric shapes. The strands
can be made of 2 shape memory
nickel titanivm alloy, that is

highly flexible at a tomperature appropriate for introduction into the body via a catheter, and that after placement will take on the
therapeutic shape. The device can also include a therapeutic agent, and can be bundled by an ouler cover fo constrain the strands of
the micro-cable aboul a longitudinal axis to produce a composite banded cable. The radiopaque sirand can have a core strand with a
plurality of intermitiently spaced apart enlarged radiopaque portions that may be a plusality of beads of mdiopaque material spaced apart
and mounted on the core sivand, or a plurality of coils intermittently wound about and spaced apart on the core strand. A polyhedral
occlusive device is also provided, adapted to be inseried into a portion of a vasculature for cccluding a portion of the vasculature, For use
in interventional therapy and vascular surgery. One or more therapeutic fibers can also be woven into the coil 1o enhance tregtment of the

side afier placement of the device,
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VASOOCCLUSIVE DEVICE FOR TREATMENT OF ANEURYSMS

RELATED APPLICATIONS:

This is a continuation-in-part of Serial No. 09/019,841 filed February
6, 1998, which was a continuation-in-part of Serial No. 08/986,004 filed December
5, 1997.

BACKGROUND OF THE INVENTION

Field of the Invention:

This invention relates generally to implantable devices for interventional
therapeutic treatment or vascular surgery, and concerns a stranded micro-cable with
enbanced radiopacity that can be used o fabricaie a vascular device, a stemt, a
guidewire or the like. More particularly, the invention relates to three dimensional

microeoil vasoocclusive devices fabricated from stranded micro-cable,

Description of Related Art:

The art and science of interventiona!l therapy and surgery has continually
progressed towards treatment of internal defects and diseases by use of ever smaller
incisions or access through the vasculature or body openings, in order to reduce the
trauma o tissue surrounding the treatment site. One importzmi aspect of such
treatments involves the use of catheters to place therapeutic devices at a treatment site
by access through the vasculature. Examples of such procedures include transiuminal
angioplasty, placement of stents to reinforce the walls of a blood vessel or the like and
the use of vasoocclusive devices to treat defects in the vasculature, Thereis a constant
drive by those practicing in the art to develop new and more capable systems for such
applications. When coupled with developments in biological treatment capabilities,

there is an expanding need for technologies that enhance the performance of

PCT/USY8/25822
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2

interventional therapeutic devices and systerns.

One specific field of interventional therapy that has been able to
advaniageously use recent developments in technology is the treatment of
neurovascular defects. More specifically, as smaller and more capable structures and
materials have been developed, treatment of vascular defects in the huran brain
which were previously untreatable or represented unacceptable risks via convgntional
surgery have become amenable to treatment. One type of non-surgical therapy that
has become advantageous for the treatment of defects in the neurovasculature has been
the placement by way of a catheter of vasoocclusive devices in a damaged portion of
a vein or artery.

Vasoocclusion devices are therapeutic devices that are placed within the
vasculature of the human body, typically via a catheter, either {o block the flow of
bloed through a vessel making up that portion of the vasculature through the
formation of an embolus or to form such an embolus within an aneurysm stemming
from the vessel. The vasoocclusive devices can take a variety of configurafions, and
are generally formed of one or more elements that are larger in the deployed
configuration than when they are within the delivery catheter prior to placement. One
widely used vasoocclusive device is a helical wire coil having a deployed
configuration which may be dimensioned to engage the walls of the vessels. One
anatomically shaped vasoocclusive device that forms itself inio a shape of an
anatomical cavity such as an aneurysm and is made of a pre-formed strand of flexible
material that can be a nickel-titanium alloy is known from ULS. Patent No. 5,645 558,
which is specifically incorporated by reference herein. That vasococclusive device
comprises one or more vasoocclusive members wound to form a generally spherical
or ovoid shape in a relaxed state. The vasoocclusive members can be a helically
wound coil or a co-woven braid formed of a biocompatible maierial, and the device
is sized and shaped to fit within a vascular cavity or vesicle, such as for treatment of
an aneurysm or fistula. The vascocclusive member can be first helically wound or
braided in a generally linear fashion, and is then wound around an appropriately
shaped mandrel or form, and heat treated to retain the shape afier removal from the

heating form. Radiopacity can be provided in the vasoocclusive members by weaving
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in synthetic or natural fibers filled with powdered radiopague material, such as
powdered tantalum, powdered tungsten, powdered bismuth oxide or powdered barium
suifate, which can potentially be released during vascular surgery.

Another occlusion device for closing defects in vascular walls is known

5 that is formed by a pair of distinct sections of varying configuration, which may be
parabolic or conical bodies oriented to flare outward. Yet another implantable
vasoocclusive device is known that is formed by a complex, helically wound coil
adapied to take on 2 secondary shape suitable for snugly fitting within a given
vascular cavity upon deployment, that can be formed by winding the coil on amandrel

10 having radially extending poles.

The delivery of such vasoocclusive devices can be accomplished by a
variety of means, including via a catheter in which the device is pushed through the
catheter by a pusher to deploy the device. The vasoocclusive devices, which can have
a primary shape of a coil of wire that is then formed into a more complex secondary

15 shape, can be produced in such a way that they will pass through the lumen of 2
catheter in a linear shape and take on a complex shape as originally formed after being
deployed into the area of interest, such as an aneurysm. A variety of detachment
mechanisms to release the device from a pusher have been developed and are known
in the art.

20 For treatment of areas of the small diameter vasculature such as a small
artery or vein in the brain, for example, and for treatment of aneurysms and the hike,
micro-coils formed of very small diameter wire are used in order to restrict, reinforce,
or to occlude such small diameter areas of the vasculature. A variety of materials
have been suggested for use in such micro-coils, including nickel-titanmium alloys,

25 copper, stainless steel, platinum, tungsten, various plastics or the like, each of which
offers certain benefits in various applications. Nickel-titanium alloys are particularly
advantageous for the fabrication of such micro coils, in that they can have super-
clastic or shape memory properties, and thus can be manufactured to easily fit info a
linear portion of a catheter, but attain their originally formed, more complex shape

30 when deployed. Although various materials are more or less kink resistant when

nickel-titanium alloys are dimensioned into wire smaller than approximately 0.010
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inches in diameter, they can have low yield strength and can kink more easily, thus
severely limiting the applications for such finely drawn wire in the fabrication of
vasoocclusive devices. As a further limitation to such applications, nickel-titanium
alloys are also not radiopaque in small diameters, and a single nickel-titanium wire
would need to be approximately 0.012 inches in diameter to be even slightly
radiopaque. However, such a thickness of a single nickel-titanmium wire would
unforiunately also be relatively stiff and possibly traumatic to the placement site,
particularly if used for treatment of delicate and already damaged areas of the small

_diameter vasculature such as an anewrysm in an artery or vein in the brain, for

example.

One conventional guidewire for use in a catheter is known that is made
of a high elasticity nickel-titanium alloy, and is useful for accessing peripheral or soft
tissue targets. The distal tip of the guidewire is provided with a radiopaque flexible
coil tip, and a radiopaque end cap is attached to the guidewire by a radiopaque ribbon.
Such a construction is complex to manufacture, fragile and can potentially break off
during use with undesirable results. A siveich resistant vasoocclusive coil 1s also
known that can be made of a primary helically wound coil of platinum wire, with a
stretch-resisting wire attached within the primary coil between two end caps.
Unfortunately, such a construction is relatively difficult to fabricate and also fragile,
allowing for the possibility of the fracture of the central radiopaque wire, the coil, the
welds or some combination of them, and it can also potentially break off during use.
Also, such a construction has a complex and nonlinear bending characteristic,
dependent on the spacing of the coils and central wire and the radius of the bend of
the coil.

From the above, i can be seen that vasoocclusive devices and their
attendant deployment systems provide important improvements in the treatment of
damaged newrovascuolar areas. However, there remain important imitations in the
technology presently available to fabricate these devices. It would therefore be
desirable to provide a structural element that can be incorporaied into a stent,
guidewire, micro-coil or the like, which offers the advantages of a shape memory

alloy such as a nickel-titantum alloy, and that incorporates radiopague material in a
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stable configuration that is not subject to breaking during use of the device, 50 that the
device can be visualized under fluoroscopy. It would also be desirable to be able to
create a variety of three dimensional vasoocclusive shapes that can be deployed from
a catheter into an aneurysm or other defect and to thereby provide an efficient therapy

for treatment of the defect. - The present invention meets these and other needs.
SUMMARY OF THE INVENTION

Significant advances have been made in the treatment of neurovascular
defects without resolution to surgery. More specifically, micro catheters have been
developed which allow the placement of vasoocclusive devices in an area of the
vasculature which has been damaged. In presently used techniques, the vasoocclusive
devices take the form of spiral wound wires {hat can take more complex three
dimensional shapes as they are inserted into the area to be ireated. By using materials
that are highly flexible, or even super-elastic and relatively small in diameter, the
wires can be installed in a micro-catheter in a relatively linear configuration and
assume a more complex shape as it is forced from the distal end of the catheter,

In order to gain the advantages presently being realized with micro-
catheter therapies and procedures to repair damage to the vasculature in the brain and
other vessels, shape memory materials such as nickel-titanium alloys have been
incorporated in vasoocclusive devices to be placed by the catheters. However, the
range of diameters of wire and the configurations of the resulting geometry of both the
coils and the devices developed which can be used have been limited by both the
relatively small diameter of wire that maust be used to avoid trawma and allow housing
within the catheter prior to deployment, and the requirement for larger diameters to
provide for radiopague markers and mechanical robustness. In many cases this has
resulied in primary wire characteristics in the coil that are unacceptably stiff, very
delicate, or subject to kinking. The present invention obtains significant advantages
over such prior art devices by providing a cable of multiple strands of an alloy adapted
to be used in catheters, stents, vasoocclusive devices, guidewires and the like, thus

providing a kink resistant, high strength material with highly desirable performance
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characteristics which can be altered by construction details to suit a variety of
interventional therapeutic procedures.

More specifically, it has been found that single sirands of small diameter
nickel-titanium alloys, as well as other metal alloys, used to form vasoocclusive
devices can be kinked if twisted and pulled as can occur during or after deployment
from a catheter, especially if the doctor wishes fo withdraw a partially deployed coil
because it is somehow incorrect in size, shape or length to repair the damage to the
vessel. Also, single wire coils are more likely to cause trauma to the area to be treated
if the wire is of a sufficient diameter to provide adeguate tensile strength.
Furthermore, such small diameter wires of some of these materials such as nickel-
titanium, stainless steel and the like, are not generally radiopaque with currently
available equipment, necessitating the use of radiopaque markers attached to the
device, with the resultant possible diminution of functionality and increased diameter.

The present invention solves these and other problems by providing, in
its broadest aspect, a micro-cable which includes at least one radiopaque strand to
offer a continuous indication under fluoroscopy of the deployed configuration of the
device incorporating the micro-cable. When combined with the benefits of amaterial
such as nickel-titanium in the other strands of the micro-cable, nuraerous advaniages
are available from the use of this basic construction in interventional medicine.

Briefly, and in general terms, a presently preferred embodiment of the
present invention provides for a multi-stranded micro-cable made of a suitable
material such as stainless steel or 2 nickel-titanium alloy, with the cable including at
least one radiopague strand, made of platimum, tungsten or gold, in order to serve as
a marker during a procedure, The multi-stranded micro-cable can be configured into
a stent, guidewire, micro-coil or the like used in micro-catheters, for example, to
restrict, reinforee, or to occlude areas of the small diameter vasculahure such as an
artery or vein in the brain, for example, for treatment of aneurysms and the like.

In one presently preferred embodiment, the invention accordingly
provides for a multi-stranded micro-cable formed of a plurality of flexible strands of -
a super elastic material, and at least one radiopague strand. In one presently preferred

embodiment, the multi-stranded micro-cdble comprises a plurality of flexible strands
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of nickei-titanium alloy, the micro-cable having at least one ceniral axially disposed
radiopague wire, such as platinum, tungsten or gold, for example, in order io provide
a radiopague marker during vascular procedures. In this preferred embodiment, the
construction of the invention places the lowest tensile strength and highest flexibility
5 member, the radiopaque marker strand, in a position in the cable which results in
minimum stress on that member; at the same time, the super elastic material is in the
outer strands, which have the dominant affect on performance parameters, thus
enhancing the benefiis of the material. Another benefit associated with the invention
compared to prior art devices is that the multiple stranded cable configuration, in

10 addition to providing a highly flexible and resilient structure, eliminates the necessity
of a safety wire, since the failure of a single strand will not cause a severing of the
cable. Also, the consiruction prevents sireiching of the cable in the event of failure
of a single strand, which 1s a significant benefit compared to constructions which have
a coil around a central safety wire.

15 In a second presently preferred embodiment, the invention includes a
multi stranded cable consiructed of multiple twisted strands of a seitable material such
as a shape memory alloy or super elastic alloy of nickel-titanium, with one or more
of the twisted strands consisting of a radiopaque material. Theradiopaque strand may
be one or more of the peripheral twisted strands and may also include one or more

20 central strands of the cable. In a preferred aspect of the embodiment, the cable
consists of six peripheral twisted strands and a central linear core strand, one or more
of which can be of radiopaque material.

In a third aspect of the invention, the cable can be of linear strands that are
arranged in a bundle and fastened or bound at intervals, or continuously, in order to

25 maintain contact among the strands as the cable is bent. One or more of the strands
may be radiopague. This construction is adaptable to guidewires and other structures
that must be pushable and/or torqueable, but still remain highly flexible and include
radiopacity. Variations on this embodiment can include an outer sheath which
consists of a solid or helically wound cover to provide enhanced torqueability and

30 pushability. More specifically, the outer sheath can vary in thickness, stiffness of

material or spring of the sheath members to provide desired variations in bending or
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stiffness of the cable. Such a construction is particularly adaptable to guidewires and
the like, and can be varied in terms of the binding or outer laver to alter the
torqueability of the cable, and the flexibility of the cable can be varied along its length
by the number and sizes of the siranded members in the cable.

in a fourth aspect of the invention, one or more of the strands can be of
a therapeutic material used o enhance treatment of the site afler placement of the
device. In one presently preferred embodiment of the invention, the cable includes
twisted strands of wire around the periphery of the cable, at least one of which is
radiopague. The core of the cable contains a therapeutic agent such as human growth
hormone, genetic maierial, antigens or the like that are intended to become active afier
placement. Such a construction can be adapted to a variety of interventional
therapeutic treatments. In one aspect of this embodiment, one of the strands can have
muliiple functions, such as providing both a therapeutic effect and also contributing
to the structural integrity of the cable. By using copper in such a micro-cable, for
instance, the copper can enhance the use of a device made from the cable as an intra-
uterine device, with the copper aise contributing to the radiopacity and structural
integrity of the micro-cable. In the event that such an effect is desired, the therapeutic
strand can be placed on the exterior of the cable to enhance contact with the site to be
treated.

In a fifth aspect of the invention, a three dimensional occlusive device is
provided that is adapied to be inserted into a portion of a vasculature for occluding the
portion of the vasculature for use in interventional therapy and vascular surgery, that
cotaprises af least one mulii-siranded micro-cable having a plurality of flexible strands
of a resilient material, with at least one radiopague strand to provide a radiopaque
marker of the deployed configuration of a device made of the cable during vascular
surgery. The occlusive device i1s configured to have a primary, collapsed coil
configuration or shape, and an expanded, or secondary three dimensional coil
configuration or shape, that can be generally helical, coniecal, or spherical shapes. The
flexible strands in a mulb-stranded micro-cable of the occlusive device can be
helically wound, or can be configured as parallel, longitudinal strands. In a currently

preferred embodiment, at least one of the strands comprises a super-elastic material.
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In another currently preferred embodiment, a plurality of the strands comprises a
super-elastic material. One presently preferred super-elastic material comprises a
nickel titanium alloy, that can be heat treated such that the alloy is highly flexible at
a temperature appropriate for introduction into the body via a catheter, and afier
placement, the device will seek its minimum energy shape as onginally formed and
thereby take on a shape designed to optimize the therapeutic purposes desired for the
device.

In another aspect of the invention, at least one of the sirands comprises a
shape memory material. In another currently preferred embodiment, a plurality of the
strands are comprised of a shape memory material. One presently preferned shape
memory material comprises a shape memory polymer. In one configuration, the
strands of the micro-cable are arranged as extenior strands surrounding af least one
interior strand, or core, and at least one radiopague strand is disposed in the micro-
cable, either centrally, axially disposed in the bundle of strands, or in the exterior
strands swrrounding the central core. The micro-cable can include a plurality of
radiopaque strands, such as platimum, gold, or tungsten.

In the fifth aspect of the mvention, at least one of the strands in the core
or exterior strands can comprise a therapeutic agent, such as a copper or copper alloy
wire or any of a variety of therapeutically active metals, alloys or components, a fiber
such as Dacron (polyester), polyglycolic acid, polylactic acid, flucropolymers, nylon,
polyaramid fiber {e.g. Keviar®}, or silk chosen for thrombogenicity. Since the micro-
cable consists of stranded parts, one or more strands may be longer than others, or
even intermitiently terminaied, to thereby exiend beyond the diameter of the
remaining strands and thereby increase the therapeutic effect of that strand.
Altemnatively, at least one of the strands can be coated with or impregnated with a
therapeutic material, which can inchude, but is not limited to, any one or combination
of human growth hormone, genetic material, antigens, hydrogels, collagen, bio-
absorbable polymers such as lactic acids/glycolic acids, caprolactam or microcellular
foam. In addition, the therapeutic element can comprise a means to conduct energy,
such as an optical fiber to conduet light energy.

In the fifth aspect of the invention, the strands of the micro-cable can also
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be bundled by at least one cuter cover or sheath to constrain the strands of the micro-
cable about 2 longitudinal axis to produce a composite banded cable. The outer
sheath can comprise a containment strand wound about the strands and made of a low
friction material, such as a fluoropolymer, for example, or a heat shrinkable plastic
tube. In one feature of the fifth aspect of the invention, a plurality of heat shrink
plastic covers are placed over the strands of the micro-cable to provide bending
stiffness in the cable. The strands of the micro-cable can be banded ai intervals by a
plurality of bands. In another variation, a plurality of micro-cables that are arranged
as parallel, longitudinal micro-cables or a helically wound micro-cables to form a
composite cable can bave an exterior wrapped cover that can be wound at greater or
lesser intervals along the outside to provide variations in the torqueability and
stiffness of the composiie cable. Also, the thickness and width of the wrapping cover,
as well as iis material composition along the camposﬁte cable can vary in cross section
along the length of the composite cable to provide bending stiffness of said cable
which varies with the position on said cable. Also, the number of sirands and the
degree to which they extend along the composite cable can be vared within the
sheath, and the outer sheath itself can be multi-layered with different materials in
order o provide a graduated bending and stiffness characteristic over the length of the
cable. The occlusive device thus can be formed of a plurality of micro-cables in order
to provide desired bending and strength characteristics, either as helically wound
micro-cables, or parallel longitudinal micro-cables having a collapsed composite cable
configuration and an expanded composite cable configuration with a secondary shape.
In another feature of the fifth aspect of the invention, the composite cable can further
comprise at least one longitudinal sensing element for sepsing a parameter, such as
an optical imaging element, i.¢., where the sensing element can conmprises an optical
fiber. Alternatively, the sensing element can comprise a thermal imaging element, or
an ultrasound imaging clement, for example.

In a further aspect of the invention, the form about which the three
dimensional shape s wound is formed from metal, ceramic or other heat resistant
material and has formed within it the path deswred for the micro-cable corresponding

to the shape. For example, the form can be of a spherical configuration, with the
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surface containing channels into which the cable is laid prior to heat treating. The
channels can be arranged so that the resultant shape is kink resistant and relatively
easy to withdraw without kinking. The form: can also contain passages through which
the cable can pass to advantageously form the shape.

After the cable is wound around the form, the form and cable can be heat
treated to cause the cable material to adopt the shape of the form as a low energy
shape. The cable can then be removed from the form and put into a catheter-
introducer prior to use in intravascular therapy.

‘ In another presenily preferred embodiment, the invention comprises a
device for use mn interventional therapy and vascular surgery, adapted to be inserted
into a portion of a vasculature, comprising a shape memory coil having an outer ¢oil
portion and an inner core portion, the shape memory coil having a collapsed primary
coil configuration and an expanded secondary configuration with a three dunensional
shape; and a radiopaque strand extending through the core of the shape memory coil
to provide a radiopaque marker of the deployed configuration of the device. Inone
presently preferred embodiment, the shape memory coil comprises a multi-stranded
coil having a phurality of flexible strands of a resilient material, and in an alternate
preferred embodiment, the shape memory coil comprises a single siranded cotl, such
as of a nicke! titanium alloy, or 2 shape memory polymer, for example. The
radiopaque strand enhances the radiopacity of a multi-stranded coil, as well as a single
stranded coil of pure nickel titanium alloy, which will advantageously not fray upon
stretching, and is stretch resistant. With such an inner radiopaque strand, the coil can
also be made of other materials, such as a shape memory polymer such as
polyurethane, for example.

In a presently preferred embodiment, the radiopaque strand comprises a
core strand having a plurality of intermittently spaced apart enlarged radiopaque
portions that can comprise a radiopague material selected from the group consisting
of platinum and gold, for example. The core strand can comprise a material selected
from the group consisting of platinum, gold, a shape memory polymer having a glass
transition temperature (T,) below 25° C, a hydrogel, an amorphous gel, and a fiber.

In one presently preferred aspect, the enlarged radiopaque portions can comprise a
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plurality of beads of radiopaque material spaced apart and mounted on a core strand
of material, and the beads may comprise a radiopaque matenial selected from the
group consisting of platinum, gold and tungsten. In another presently preferred
aspect, one or more of the plurality of beads can optionally be bonded to a segment
of the shape memory coil, such as an end bead bonded to an end segment of the shape
memory coil, for example,

In another presently preferred aspect, the enlarged radiopague portions
may comprise a plurality of coils intermittently wound about and spaced apart on the
core strand, and the core sirand can comprise a radiopagque material selected from the
group consisting of platinum and gold. The spaced apart coils can comprise a
radiopaque material selected from the group consisting of platinum and gold.

In another presently preferred embodiment, a polyhedral occlusive device
18 provided, adapted to be inserted into a portion of a vasculature for occluding a
portion of the vasculature, for use in interventional therapy and vascular surgery. The
ecclusive device can be forrned with multiple coils centrally connected together at
their inner ends fo a central coil body and radiating outward from the central coil
body. When inserted within a vessel at a treatiment site, such as within an ancurysm,
the radiating coil arms of the occlusive device extend to fill the vessel in three
dimensions, allowing the occlusive device to accommodate the shape of the vessel.

In another presently preferred embodiment, the device for use in
interventional therapy and vascular surgery includes a micro-cable or coil formed of
one or more flexible sirands of a resilient material, having a collapsed primary coil
configuration and an expanded secondary configuration with a three dimensional
shape; and one or more therapeutic fibers woven into the coil {o enhance treatment of
the site afler placement of the device. The coil can also be formed to include one or
more radiopaque strands to provide a radiopague marker of the deployed configuration
ofthe device. The one or more therapeutic fibers can be woven about adjacent or non-
adjacent loops of the coil, or can be woven through muliiple strands of adjacent loops
of the coil. The one or more therapeutic fibers are made of a material that will provide
a timed release of a therapeutic agent intended to become active after placement of the

device, such as human growth hormone, collagen, a modified polymer with growth
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factor, genctic material for gene therapy, antigens, or the like. A plurslity of
therapeutic fibers can be provided so that the different fibers in the coil can provide
different therapeutic agents to provide a range of therapies.

These and other aspects and advantages of the invention will become
apparent from the following detailed descripiion and the accompanying drawings,

which ilustrate by way of example the features of the invention.
BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a perspective of a radiopaque microstrand cable constructed
according to the invention.

Figure 2 is a cross-section at 2-2 of Figure 1.

Figure 3 is a helical vasoocclusive coil formed of the cable of the
invention.

Figure 4 is a spherical vasoocclusive structure formed using the cable of
the invention.

Figure § is a stacked coil vasoocclusive device formed using the cable of
the invention.

Figure 6 is a cross section of 2 vascular member with an aneurysm
illustrating the approach of a vasoocclusive coil towards the aneurysm.

Figure 7 is an illustration of a vasoocclusive coil which has been
mtroduced into an aneurysm preparatory o being deployed within the apeurysm.

Figure & is an illustration of a spherical vascocclusive coil formed with
cable of the invention deployed within an ancurysm.

Figure 9 is an aliernate in a preferred embodiment of the invention
including a phurality of radiopague strands within the cable.

* Figure 10is an alternate preferred embodiment incorporating a therapeutic

member within the radiopague cable of the invention.

Figure 11 is an altemate preferfed embodiment of the present invention
wherein strands of the cable are arranged within an exterior binding consisting of

multiple straps about the cable.
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Figure 12 is a perspective view of the embodiment of Figure 11,

Figure 13 15 an alternative embodiment to the embodiment of Figure 12
wherein the external binding of the cable represents a sheath wound about the cable.

Figures 14a and 14b are perspectives of alternative embodiments of the
embodiment of Figure 13.

Figure 15 is a cross-section of an aliernative embodiment in which a
plurality of multi-strand cables are included within an external sheath surrounding the
cable.

Figure 16 is a perspective view of the embodiment of Figure 14.

Figure 17 is a plan view of a beaded radiopaque strand according to
another preferred embodiment of the invention.

Figure 18 is a sectional view of the beaded radiopague strand of Figure
17 inserted in a shape memory coil.

Figure 19 is a plan view of an alternate preferred embodiment of a
radiopague strand with intermittent spaced apart coils.

Figure 20 is a plan view of an alternate preferred embodiment of the
radiopaque strand having spaced apart enlarged radiopaque portions.

Figure 21 is a schematic diagram of a preferred three dimensional
radiating coil configuration of a primary wind polyhedral occlusion device according
to the principles of the invention.

Figure 22 1s a schematic diagram of an alternate preferred embodiment of
a prmary wind polyhedral occlusive device according to the principles of the
mvention.

Figure 23 is a perspective view of a mandrel for forming the polyhedral
ccclusive device of Figure 22.

Figure 24 is a schematic diagram of an aliernate preferred embodiment of
a secondary wind polyhedral occlusive device according to the principles of the
invention.

Figure 25 is a perspective view of another preferred alternate embodiment
of a helical vasoocclusive coil according to the principles of the invention, with a

therapeutic fiber woven around adjacent loops of the coil.
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Figure 26 is a perspective view of another preferted alternate embodiment
of a helical vasoocclusive coil according to the principles of the invention, with a
plurality of therapeutic fibers woven around adjacent loops of the coil.

Figure 27 is a perspective view of another preferred aliemate exnbodiment
of a helical multi-stranded vasoocclusive coil according to the principles of the
mvention, with a therapeutic fiber woven through strands of adjacent loops of a multi-
stranded coil.

Figure 28 is a perspective view of another preferred alternate embodiment
of a helical multi-stranded vasococclusive coil according to the principles of the
invention, with a plurality of therapeutic fibers woven through strands of adjacent

loops of a multi-stranded coil.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

While nickel-titanium alloys are useful in forming super-elastic or shape
memory inferventional devices, micro-coils formed of very small diameter wires of
nickel-titaniom alloy material for treatment of areas of the small diameter vasculature
such as an artery or vein in the brain, for treatment of aneurysms and the like, for
example, can have relatively low yield strengths and are somewhat subject to kinking,
gven if made of super-elastic alloy. This can create problems if the coil is to be
withdrawn afier being emplaced by the doctor, as for instance, if the device is too
small to effectively fill the cavity to be ireated. Furthermore, even solid wires of a
size suitable for use in interventional devices are not very radiopaque.

As is illustrated in the drawings, which are provided for the purposes of
illustration and not by way of limitation, the invention is embodied in a multi-stranded
micro-cable formed of a plurality of flexible strands of a resilient material with the
cable including at least ope radiopague sirand. In a presently preferred embodiment
of the invention illustrated in Fig. 1, the multi-stranded micro-cable 10 is
approximately from .00135 to .009 inches in diameter, and comprises a plurality of

flexible strands 12 of nickel-titanium alloy, with at least one centrally, axially
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disposed radiopague wire 14 which is approximately from .0005 to .003 inches in
diameter. While the above stated diameters represent those presently known to be
compatible with the invention, larger or smaller diameters may be useful for particular
applications. The central radiopaque wire 14 can be formed of platinum or gold, for
5 example, or other sinilar suitable radiopaque metals, in order to provide a radiopaque
marker of the deployed configuration of a device made of the cable during vascular
surgery.

There are numerous benefits to the novel construction of the invention for
use in inferventional devices and the like. By using the stranded or micro-cable
10 construction of the invention, a device made from the micro-cabie becomes virtually
kink resistant compared to the single strand wires now commonly used in micro-coils.
The multi-strand cable construction of the invention allows the micro-wires of the
cable to slip across each other and reinforce each other rather than break or take a set.
Also, by incorporating a stranded radiopaque material such as platimun, fungsten or
15 gold into the cable construction, the device is radiopaque in sizes much smaller than
with other constructions. The micro-cable construction of the invention can be used
to produce soft, kink resistant, radiopaque stents, guidewires, guidewire distal tips,

and micro-coils.
Figure 2 is a cross-section of the micro-cable of Fig. 1 at 2-2 illustrating
20 one presently preferred arrangement of the strands within the cable. In this
embodiment, the exterior strands 12 are formed of a resilient material chosen to
provide the characteristics desired for a specific application in interventional therapies.
In a presently preferred embodiment, this material is a nickel titanium super-elastic
alloy which is heat treated such that the alloy is highly flexible at a temperature
25 appropriate for introduction into the body via a catheter. By choosing such a material
for micro-coils and the like, the devices formed from the micro-cable can be relatively
easily placed into the appropriate body cavity and after placement, the device will take
on a shape designed io optimize the therapeutic purposes desired for the device. As
tlustrated 1n Fig. 2, such a cable can have a central core 14 of a radiopaque material
30 such as gold or platinum, thus dramatically enhancing the radiopacity of the cable.

Even a solid super-elastic wire of the same diameter as the cable would have
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substantially less radiopacity than the cable of the invention with the ceniral gold or
platinurs wire and the construction of the invention provides numerous other highly
desirable characteristics. Among these characteristics is the relative flexibility and
resistance fo kinking of the cable compared to an eguivalent single wire and
substantially greater accommodation of the cable o bending, eic., with resultant
lessening of trauma to the surrounding tissue and ease of placement in 2 small body
cavity.

One advantageous application of the invention is o vasoocclusive devices
formed of the micro-cable for insertion into aneurysms and other vascular defects for
the purpose of occluding flow to the anevwrysm. Fig. 3 illustrates a helically wound
coil 16 of micro-cable 10 which is formed to fit within a micro-catheter for insertion
into an area upon which a therapeutic procedure is to be performed. While a helical
cotl 1s illustrated, it will be appreciated that numerous other secondary shapes can be
formed from the cable of the invention, as will be described further below. More
specifically, as illustrated in Fig. 4, a three dimensional, essentially spherical, device
18 can be formed of the cable 10, (or even of a coil of the cable, if appropriate) at a
ternperature sufficient {o heat treat the material and thereby create a memory of the
desired shape. The device is then inserted into a catheter from which it may be
deployed into an aneurysm or the like. The teachings of U.S. Patent Number
5,645,558 describe the construction of such a device out of flexible wire and are
incorporated by referenced herein. Fig. 5 illustrates a collapsed coil configuration 20
for a vasoocclusive device which also can be formed from the cable of the invention
and is used for the purposes of insertion into ancurysms and other defects that have
relatively large eniry necks compared to their intemal volume.

Fig. 6 is an illustration of a catheter 22 using a coil 16 as a vasoocclusive
device made of the present invention and used for insertion into an aneurysm 24
projecting laterally from a blood vessel 26. The coil 16 is contained within the outer
housing 28 of a micro-catheter that is used to house the coil prior to deployment. The
end of the catheter housing 28 is infroduced into the opening 30 of the aneurism 24
by use of a guide wire (note shown). Thereafier, the vascocclusive coil 16, and a

pusher 32 are inivoduced into the catheter to provide for insertion of the vasoocclusive
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device into the aneurysm. In a presently preferred embodiment, the coil 16 formed
of the cable of the invention is retained to an optical fiber pusher 32 which is attached
to the coil by a collar of shape memory plastic material 34 as described in co-pending
application Serial No. 08/986,004 the disclosure of which are incorporated herein by
reference. As shown in Fig. 7, the coil is introduced into the ancurysm and is then
pushed from the micro-catheter until it fills the cavity.

Those skilled in the art will recognize that it is sometimes the case that the
vasoocclusive device must be withdrawn after it is fully or partly inserted into the
aneurysm. In such a case, there is a danger that the coil will be strefched beyond its
elastic range or kink, or otherwise deform and make withdrawal difficuit. Those
skilled in the art will also recognize that it is sometimes advaniageous to form
vasoocclusive devices of secondary shapes which are based upon a basic configuration
ofacoil or the like. The present invention includes such applications within the scope
of the invention. However, when vasococclusive devices made of even super-elastic
material are used, it is sometimes the case that the devices will be stretched or kinked
when withdrawal is attempted. The cable of the present invention substantially
reduces the probability that kinking or stretching beyond yield will occur in a given
instance, while at the same fime providing radiopacity not available with other
constructions. Thus, the present invention representis an important forward step in the
technology of interventional therapy.

In one presently preferred embodiment, the shape memory collar 34 is
heated to a temperature which allows it to be shrunk onto coil 16. The collar is
attached to optical fiber pusher 32 by an adhesive 36 which retains high strength at
temperatures beyond the shape memory material transition point. After insertion, and
when the operator is satisfied that the device is properly deployed, tight energy from
a source of coherent light is introduced into the proximal end of the optical fiber (not
shown) and propagated in the distal end 38 of the fiber to cause the shape memory
material collar 34 to return to iis previous shape and release coil 16. Those skilled in
the art will recognize that the invention can also be used with a variety of other
placement catheter systems, and it is not intended that the invention be limited to the

placement concepts illustrated by way of example.
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Those skilled in the art will recognize that a number of shaped devices
may be introduced into an area to be treated depending upon iis geometry and the
number of devices to be inserted. Fig. 8 illusirates an essentially spherical device 18
which has been deployed into such an aneurysm but it will commonly be found that
a device such as that shown would then be supplemented by a further cotled device
inserted within the space inside the spherical device to completely occlude flow from
the artery to the ancurysm.

While one presently preferred implementation of the micro-cable of the
invention has been illustrated, those skilled in the art will appreciate that other
variations of the invention may have advantages for certain purposes. Fig. 915 an
example of one such construction 40 in which radiopacity is more desirable than in
other forms and for that reason a number of radiopaque strands 42, in this illustration
four in number, are formed inlo the cable along with three resilient material strands
44. It will also be appreciated that a larger or smaller number of strands may be
incorporated into a given cable and the cables may be formed of multiple cables in
order to provide desired bending and strength characteristics. It will also be
appreciated by those skilled in the art that the invention is adaptable to the use of a
vaniety of materials which by themselves would not have been easily adaptable to
micro devices for interventional therapies. For instance, materials such as copper are
useful for intrauterine devices and the like, but copper wire, even when heavily
alloyed, has certain limifations for use in such devices. By use of the present
mvention, composite cables incorporating one or more strands of a desired material
can be configured with other strands providing strength, flexibility, shape memory,
super-elasticity, radiopacity or the like for previously unavailable characteristics in
micro devices.

The invention is alsc adaptable to numerous other purposes. Fig. 10
illustrates a cross-section of a further preferred embodiment in which radiopague
strands 42 and resilient strands 44 form a portion of the cable and a therapeutic agent
48 is contained in one of the strands. Such a therapeutic agent can include human
growth hormeone, hydrogels, or a variety of other agents which will serve to provide

desired therapeutic capabilities when placed within a specific area of the body being
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treated by use of the micro-catheter. Depending vpon the application of the
therapeutic agent, its method of action and the delay, if any, in the time afier
placement in which the therapeutic action is desired, the agent strand may be placed
m any of a variety of positions with the cable, from core wire outward. Also, it may
be desirable to coal one or more strands with a therapeutic material for certain
purposes. Such constructions are contemplated within the scope of the invention.

{t is also contemplated within the scope of the mvention that one or more
of the strands of the micro-cable is longer than the others, and perhaps intermittently
terminated, to thereby produce a micro-cable in which the therapeutic strands extend
to a greater diameter than the other strands o thus increase the therapeutic effect of
the therapeutic stand. Such a construction is particularly advantageous if increased
thrombogenicity is desired, while maintaining structural continuity and radiopacity
for the micro-cable.

Fig. 11 illustrates a cross-section of an additional presently preferred
embodiment of the invention in which the strands 12, 14 of the micro-cable 10 are
bundled and banded at intervals by bands 58 to produce a composite banded cable 52
in order to provide increased flexibility without unraveling or dislocation of the
strands in the cable. Fig. 12 is a perspective view of the banded cable 50 of this
embodiment. While the illustrated configuration shows the strands being laid parallel
within the cable, it is also possible in this construction to include both twisted cables
as the primary cables 10 within the outer bands 50 to form the composite cable 52.
This configuration can use one or more longitudinal strands 14 which are radiopaque,
thus providing a continuous indication of radiopacity within the cable. As a further
alternative embodiment, it is possible for the longitudinal cable 52 1o be formed of a
single inner cable 10 with bands 50.

Fig. 13 illustrates a further embodiment of the invention in which
iongitudinal strands of cables are contained within a wound cover 56 for the purposes
of providing a composite guide wire or the like 58 having improved torqueability.
Such a construction has particular advantages for guidewire designs having improved
radiopacity in very small diameters. It will be appreciated that in this configuration,

as well ag the other longitudinally arranged multi-siranded cabies, the number of
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strands and the degree to which they extend along the cable within the sheath is a
variable which can be used to provide increased stiffness, pushability and
torgueability in some sections with greater flexibility in others. Additionally,
composite cables according to the invention can incorporate additional elements
normally not available in solid guide wires, such as optical, thermal or ultrasound
imaging elements, therapeutic agent delivery catheters, and can take advantage of
materials which are not readily adaptable to prior art catheter or guide wire designs
incorparatixig a primary wire structured element. Figures 14a and 14b illustrate a
further variable available because of the invention; the exterior wrapped cover 56 can
be wound at greater or lesser intervals 60 along the outside to provide variations in the
torqueability and stiffness of the composiie cable. Also, the thickness and width of
the wrapping cover 56, as well as its material composition along the composite guide
wire 58, can offer further capabilities for customizing the design for various
applications. These advantages can be combined with the benefits of shape memory
or super-elastic alloys to create guidewires and other devices with beretofore
unavailable capabilities.

Fig. 15 illustrates a cross-section of a micro-cable according to the
invention which has at least one overall exterior sheath to contain the micro-cable.
The micro-cable may be made of one or more multiple strand elements which may
further include twisted or longitudinal strands within their construction. The sheath
may also be used to control the torqueability characteristics of the cable and as
discussed in co-pending application, Serial No. 08/986,004, the sheath may be multi-
layered with different materials in order to provide a graduated bending and stiffness
characteristic over the length of the cable.

Referring to Figs. 17 to 20, in another presently preferred embodiment,
a nickel titanium alloy coil, such as the multi-stranded micro-cable described abovs,
can be made radiopaque by the insertion of a radiopaque strand having spaced apart
enlarged radiopaque portions into the core of a primary and/or secondary wind. The
radiopaque material preferably has a desired degree of stiffness so as not to
compromise the desired degree of sofiness of the coil. The material may comprise a

beaded core of platinum, gold, shape memory polymer having a glass fransition
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temperature (T,) below 25° C, ;;taiymer, hydrogel, and the like, or a flexible strand,
rod, amorphous gel, fiber, and the like. The radiopaque strand can be used to enhance
the radiopacity of the multi-stranded coil, as indicated above, as well as a pure nickel
titanium alloy coil, which will advantageously not fray upon sireiching, and is stretch
resistant. With such an inner radiopague sirand, the coil can also be made of other
materials, such as a polyurethane shape merory polymer, for example.

In a presently preferred embodiment illustrated in Figs. 17 and 18, the
radiopaque strand 70 may comprise a plurality of beads 72 of radiopaque material,
such as platinum, gold or tungsten, spaced apart and mounted, such as by soldering,
welding, or adhesive bonding such as by cyancacrylate adhesive, on a core strand 74
of material that can be platinum, gold or tungsten, or a shape memory polymer having
a glass transition temperature (T,) below 25° C. The beaded radiopaque strand can
form the central core of 2 multi-stranded micro-cable, and as is shown in Fig. 18, the
beaded radiopague strand 70 may form a core of a pure nickel titanium alloy coil 76
waound around the beaded radiopaque strand, and having a proximal stem 77 bonded
to the coil by soldering, welding, adhesive or the like, that can also be formed as a
radiopaque marker, of such materials as platinum, gold or tungsten, for example. In
a preferred aspect, one or more beads, such as an end bead 78, may optionally be
bonded to a segment 80 of the coil, such as by cyanocacrylate adhesive 81, for
example.

In another presently preferred embodiment illustrated in Fig. 19, the
radiopaque strand can comprise a radiopaque wire 82, such as platinum or gold, for
example, intermittently wound with a plurality of spaced apart coils 84 of radiopaque
material, such as platinum or gold, for example, to form an inner radiopague core for
a mulli-stranded micro-cable, or in an aliernale preferred embodiment, the
intermittently wound radiopaque strand may form a core of a pure nickel titanium
alloy coil wound around the intermittently wound radiopaque strand.

Referring to Fig. 20, in another presently preferred embodiment, the
radiopaque strand can comprise 3 radiopaque wire 86, such as platinum or gold, for
example, with intermittently spaced apart enlarged radiopaque portions 88, to form

an inner radiopaque core for a multi-stranded micro-cable, or for a pure nickel
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titanium alloy coil wound around the radiopaque strand.

It will be appreciated that a three dimensional occlusive device adapted
to be inserted into a portion. of a vasculature for occluding the portion of the
vasculature for use in interventional therapy and vascular surgery, can be formed as
described above, from at least one multi-stranded micro-cable having a plurality of
flexible strands of a resilient material, with at least one radiopaque strand to provide
a radiopaque marker for the device during vascular surgery. The occlusive device is
configured to have a primary coil shape, as illustrated in Fig. 5, and an expanded
secondary three dimensional coil configuration or shape, that can be generaily helical,
conical, or spherical shapes, such as the spherical shapes illustrated in Figs. 4 and 8.
A mandrel suitable for making such three dimensionally shaped occlusive devices can
be formed of a refractory material, such as alumina or zirconia, for example. The
mandrel typically has the general three dimensional shape that the occlusive device
will be given, and can have a generally helical, conical, or spherical shape, orcan have
a unigque shape designed o provide such a form to the occlusive device to fit a
particular vascular structure to be treated. The mandrel forms a support for the
winding and heat treatment of the micro-cable, phurality of microcables, or composite
micro-cable occlusive device as described above, and ideally will not contaminate the
occlusive device during heat treatment of the device. The surface of the mandrel
preferably has a plurality of circumferential grooves for aligning the occlusive device
as it is wound on the mandrel. The surface of the mandrel may also have one or more
apertures for receiving one or more ends of the micro-cable, plurality of microcables,
or composite micro-cable, {o assist winding into the desired form.

The wound occlusive device is then heat ireated at a suitable terperature
and a sufficient period of time to impart the form to the shape memory material
included in the device. While heat treatment at a temperature of about 1100° F for
approximately 4 hours or more is typically sufficient to iropart the form to the
occlusive device when the shape memory material s a nickel titanium super-elastic
alloy, but when the occlusive device includes fibers or a therapeutic agent that can be
affected by heat, the temperature utilized can be substantially lowered, and the

duration of heat treatment adjusted accordingly, as will be appreciated by those skilled
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in the art. Alternatively, if the therapeutic agent is not amenable o elevated
temperatures, it may be added after formation of the three dimensional shape. After
the heat treatment, the occlusive device is removed from the mandrel, and cold
worked into the desired collapsed primary configuration for placement into a catheter
or cannula for use. It will be appreciated that those lechnigues can also be used for
a variety of cables produced according to the invention, including those which use
shape memory materials other than nickel-titaniurm alloys. When the occlusive device
reaches its destination in the vasculature during vascular therapy, it assumes the
secondary relaxed and expanded three dimensional shape imparted from the heat
treatment on the mandrel.

In another presenily preferred embodiment, a three dimensional,
polyhedral occlusive device is provided, adapted to be inserted into a portion of a
vasculature for cecluding a portion of the vasculature, for use in interventional therapy
and vascular surgery. The occlusive device can be formed as described above, from
at least one multi-stranded micro-cable having a plurality of flexible sirands of a
resilient material, with at least one radiopaque strand to provide a radiopaque marker
for the device during vascular surgery, with muiltiple coils, preferably four or more
coils, centrally connected together at their inner ends, and in a presently preferred
aspect, connected at their inner ends to a central coil body and radiating outward from
the central coil body. When inseried with a vessel at a treatment site, such as within
an aneurysm, the radiating coil arms of the occlusive device extend 1o fill the vessel
in three dimensions, allowing the occlusive device to accommodate the shape of the
vessel. In apreferred aspect, the radiating coils of the occlusive device can thus form
a tetrahedral, pentahedral, hexahedral, or other polyhedral shape, symmetrical or
unsymmeirical, and are preferably formed from conically shaped coil arms that have
an expanding diameter as they radiate outward from the central coil body, with the
radiating cotl arms having soft larger diameter outer ends. The central coil body may
be spherical or rounded, or may be correspondingly cubical, tetrahedral, pentahedral,

or otherwise appropriaiely polyhedral. A typical aneurysm may have a diameter of

| approximately 10 mm., and the coil arms will also typically have an outer diameter

of approximately 10 mm.
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As is illustrated in Figure 21, one presently preferred three dimensional
radiating coil configuration 90 is a primary wind coil having a hexahedral
configuration with six conically shaped coil amms 92 radiating from a central coil
junction 94 in the three x, y and 7 axes of a three dimensional pattern of coordinates.
Such a three dimensional radiating coil configuration can be formed by individually
winding the radiating arms of the hexahedral configuration on conically shaped
mandrel, and bonding the inner apical ends 96 of the coils together by welding, solder,
adhesive such as cyanoacrylate, or the like. A central coil body 98 such as the
spherical coil described above is also preferably similarly bonded to the inner ends of
the coil arms.

Referring to Figure 22, in another presently preferred embodiment, a three
dimensional radiating bexahedral coil configuration 100 for the occlusive device is
also a primary wind coil with six conically shaped coils or coil arms 102 radiating
from a central coil ball or sphere 104 in the three x, v and 2 axes forming a three
dimensional pattern of coordinates. The central ball may alsc alternatively have the
shape of a cube, for example. The outer diameter of the coil arms typically can be
approximately 10 mm., and the diameter of the central coil ball or sphere typically can
be 3 mm. in diameter. The hexahedral coil can be formed by winding the central
spherical coil about a2 mandrel as described above and then joining the six radiating
conical coil arms at their inner apical ends 106 to the central spherical coil 108, as
described above, such as by welding, solder, adhesive such as cyanoacrylate, or the
like. Alternatively, the hexahedral coil configuration can be formed as a continuous
primary wind of the coil by winding the central spherical coil, and forming the
radiating arms by a double winding of the radiating conical coil arms, first up from
the center and then back down, with each of the radiating conical coil arms being
wound in fum about the central spherical at the appropriate location.

Referring to Figure 23, such a hexahedral configuration with six conically
shaped coils radiating from a common ceniral coil ball or sphere can be formed by
winding the coils about a mandrel 110 formed of a refractory material, such as
alumina or zirconia, for example, and having inverted conical coil arms 112 radiating

from a central body 114, such as a spherical, rounded, cubical, tetrahedral,
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pentahedral, or otherwise polyhedral central body, for example. The mandrel forms
a support for the winding and heat treatment of the three dimensional radiating
hexahedral coil occlusive device as described above, and ideally will not contaminate
the occlusive device during heat treatment of the device. The surface of the central
body of the mandrel preferably has a plurality of circumferential grooves 116 for
aligning the occlusive device as it is wound on the mandrel. The surface of the
mandrel may also have one or more apertures 118 for receiving one or more ends of
the micro-cable, plurality of microcables, or composite micro-cable forming the
hexahedral occlusive device, to assist winding into the desired form.

In another configuration illustrated in Figure 24, a another presently
preferred alternate three dimensional radiating coil configuration 120 is a secondary
wind coil of a primary wind coil, such as a helical wingd, for example, the secondary
wind coil having a hexabedral configuration with six conically shaped coil arms 122
radiating from the common central cotl 124, which is illustrated as having a cubical
shape, in the three X, v and z axes of a three dimensional pattern of coordinates. The
outer diameter of the coil arms typically can be approximately 10 mm., and the
diameter of the central coil ball or sphere typically can be 3 mm. in diameter. The
hexahedral secondary wind configuration can be formed by winding the primary
helical wind coil about an appropriaie mandrel, and then joining the six radiating
conical coil arms at their inmer apical ends 126 to the common ceniral coil 128, as
described above, such as by welding, solder, adhesive such as cyanoacrylate, or the
like. Alternatively, the hexahedral coil configuration can be formed as a continuous
primary wind of the coil by winding the central coil body, and forming the radiating
arms by a double winding of the radiating conical coil arms, first up from the center
and then back down, with each of the radiating conical coil arms being wound in turn
about the central spherical at the appropriate location.

As is described above, the tetrahedral, pentahedral, hexahedral or other
polvhedral wound occlusive device radiating from the common central coil is then
preferably heat treated upon the mandrel at a suitable temperature and for a sufficient
period of time to impart the relaxed form to the shape memory material forming the

device. The occlusive device can then be cold worked into a shape suitable for
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delivery through a catheter to a desired treatmnent site, and when the ocelusive device
reaches its destination in the vasculature during vascular therapy, it assumes the
relaxed and expanded three dimensional shape imparted from the heat treatment on
the mandrel.

In another presently preferred embodiment illustrated in Figures 25 and
26, a helical microcoil 130 that can be formed of one or more flexible sirands of
nickel-titanium alloy, has one or more therapeutic fibers 136 advantagecusly woven
ahout adjacent loops of the coil, used to enhance treatment of the site afier placement
of the device. The helical microcoil can also be formed to inchude one or more axially
disposed radiopaque wires, as described above. Allernatively, the one or more
therapeutic fibers can be woven about non-adjacent loops of the coil as well. The
therapeutic fibers are preferably made of a material that will provide a timed release
of a therapeutic agent, such as human growth hormone, collagen, a modified polymer
with growth factor, genetic maierial for gene therapy, antigens or the like, that are
intended to become active after placement. When mulfiple fibers are provided, as is
shown in Figure 26, different fibers can be provided in the same coil with different
therapeutic agents to provide different therapies. The fibers are preferably woven into
the coil by hand after the heat setting of the coil shape.

In another presently preferred embodiment illusirated in Figures 27 and
28, a helical microcoil 140 formed of a plurality of flexible strands 142 of nickel-
titanium alloy, with at least one centrally, axially disposed radiopague wire 144 as
described above, has one or more therapeutic fibers 136 as described above,
advantageously woven through the multiple strands of adjacent loops of the coil, to
enhance treatment of the site afler placement of the device. Alternatively, the one or
more therapeutic fibers can be woven through the strands of non-adjacent loops of the
coil as well. When multiple fibers are provided, as is shown in Figure 28, the
different fibers can be provided in the same coil with different therapeutic agents to
provide different therapies. The one or more fibers are preferably woven through the
strands of the muiﬁpiy—strmd@& microcoil by hand during winding of the multiply-
stranded microcoil.

It will be apparent from the foregoing that while particular forms of the

PCT/AISY8/15822

Aortic Innovations, LLC, Exhibit 2126
Page 2126 - 100 -
IPR2023-01232, Edwards Lifesciences Corp. et al v. Aortic Innovations, LLC



WO 99/29260 PCT/USY8/25812

28

invention have been illustrated and described, various modifications can be made
without departing from the spirit and scope of the invention. Accordingly, it is not

intended that the invention be limited, except as by the appended claims.
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WHAT IS CLAIMED IS:

1. A multi-stranded micro-cable for use in inferveniional therapy and
vascular surgery, comprising:
a plurality of flexible strands of a resilient material; said micro-cable

including at least one radiopague strand to provide a radiopaque marker.

2. The muiti-siranded micro-cable of Claim 1, wherein at least one

radiopaque sirand comprises an axially disposed radiopague wire.

3. The muhli-stranded micro-cable of Claim 1| wherein at least one of said
plurality of flexible strands of a resilient material are comprised of a super-elastic

material.

4. The multi-stranded micro-cable of Claim 3 wherein at least one of said

super-elastic material comprises a nickel titanium alloy.

5. The multi-stranded micro-cable of Claim 1 wherein at least one of said
plurality of flexible strands of a resilient maferial are comprised of a shape memory

material.

6. The multi-stranded micro-cable of Claim 5 wherein said shape memory

material comprises a nickel-titanium alloy.

7. The multi-stranded micro-cable of Claim 5 wherein said shape memory

material compnises a shape memory polymer.

8. The multi-stranded micro-cable of Claim 1 wherein said plurality of
flexible strands further comprise a central core wire, said plurality of flexible strands
are twisted about said ceniral core wire, and at least one of said twisted strands

comprising a radiopaque strand.
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9. The multi-stranded micro-cable of Claim | wherein said plurality of
flexible strands further comprises a plurality of flexible strands twisted about a central

core wire, said central core wire being made of a radiopague material.

10. The multi-stranded micro-cable of Claim 1 wherein said radiopaque
strand comprises a material selected from the group consisting of platinum, gold, and

tungsten.

11. The multi-stranded micro-cable of Claim 5 wherein said radiopague
strands comprise a plurality of strands of said micro-cable, at least one of said

plurality of radiopaque strands arrayed in the outer twisted strands of said cable.

12. The multi-stranded micro-cable of Claim 1, further comprising at

least one strand of a therapeutic material.

13. The multi-stranded micro-cable of Claim 12 wherein said strand of
therapeutic maierial is selected from the group consisting of hydrogel and human

growth hoomone.

14. The multi-stranded micro-cable of Claim 1, further comprising a

sheath to constrain said strands of said micro-cable about a longitudinal axis.

15. The multi-stranded micro-cable of Claim 14 wherein said sheath

comprises a containment strand wound about said longitudinal strands.

16. The multi-stranded micro-cable of Claim 14 further compnsing an

outer flexible sheath of low friction material.

17. The multi-stranded micro-cable of Claim 16 wherein said outer sheath

comprises a flucropolymer.
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18. The multi-siranded micro-cable of Claim 14 wherein said sheath

comprises a heat shrinkable plastic tube.

19. A multi-stranded micro-cable for use in interventional therapy and
vascular surgery comprising:

aphurality of flexible strands made of a resilient material helically wound
around a ceniral core, said central core comprising an axially placed therapeutic

substance.

20. The multi-siranded micro-cable of Claim 19 wherein said therapeutic
substance inchudes one or more of components from the group of hydro-gel, collagen,

bio-absorbable polymers such as lactic acids/glycolic acids and capro lactam.

21. The multi-stranded micro-cable of Claim 19 wherein said cable
further comprises at least one of said strands of resilient material being a radiopaque

strand to provide a radiopaque marker during a therapeutic procedure.

22. The multi-stranded micro-cable of Claim 19 wherein at least one of
said flexible strands of the wire made of resilient material further comprises a shaped

memory or super-elastic material.

23. The muiti-stranded micro-cable of Claim 19 wherein said shaped

memory or super-elastic material further comprises a mickel titanium alloy.

24. The multi-stranded micro-cable of Claim 19 wherein said therapeutic

material further comprises material to promote human cell growth.

25. The multi-stranded micro-cable of Claim 19 wherein said therapeutic
substance core is a fiber such as Dacron (polyester), polyglyeolic acid, polylactic acid,

fluoropolymers, nylons, polyaramid fiber kevlar or silk chosen for thrombogenicity.
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26. The mulit-stranded micro-cable of Claim 19 further comprising
replacing at ieast one strand in said outer wound strands with a strand of a therapeutic

material.

27. The multi-stranded micro-cable of Claim 14 wherein said sheath
further comprises a plurality of heat shrink plastic covers placed to provide bending

stiffness in said cable which varies with the position on said cable.

28. The multi-stranded micro-cable of Claim 14 wherein said sheath
further comprises a sheath which varies in cross section along its length to provide

bending stiffness of said cable which varies with the position on said cable.

29. The multi-siranded micro-cable of Claim 14 further comprising at

least one longitudinal element for sensing a parameter.

30. The multi-stranded micro-cable of Claim 14 further comprising at

least one longitudinal element for providing a therapeutic effect at a location near the

distal end of said cable.

31. The mulii-siranded micro-cable of Claim 29 wherein said sensing

element comprises an optical fiber.

32. The multi-stranded micro-cable of Claim 30 wherein said therapeutic

element comprises means to conduct energy.

33. The multi-stranded micro-cable of Claim 32 wherein said means to

conduct energy comprises an optical fiber to conduct light energy.

34. A device for use in interventional therapy and vascular surgery,
adapied to be inserted into a portion of a vasculature, comprising:

at least one multi-stranded micro-cable having a collapsed primary coil
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configuration and an expanded sccondary configuration with a three dimensional
shape, each said multi-stranded micro-cable having a phurality of flexible strands of
a restlient material and at least one radiopaque strand to provide a radiopague marker

of the deployed configuration of the device.

35. The device of Claim 34, wherein said secondary three dimensional
shape is selected from the group consisting of generally spherical, generally helical,

and generally conical shapes.

36. The device of Claun 34, wherein said plurality of strands are

helically wound.

37. The device of Claim 34, wherein said plurality of flexible sirands
are paraliel longitudinal strands.

38. The device of Claim 34, wherein at least one of said plurality of

strands comprises a super-clastic material.

39. The device of Claim 38, wherein said super-elastic matenal

comprises a nickel titanium alloy.

40. The device of Claim 34, wherein at least one of said strands

comprises a shape memory material.

41. The device of Claim 34, wherein said shape memory material

comprises a nickel-titanium alloy.

42, The device of Claim 41, wherein said shape memory nickel-titanium
alloy is heat treated such that the alloy is lnghly flexible at a temperature appropriate
for introduction into the body via a catheter, and afier placement, the device will take

on a shape designed o optimize the therapeutic purposes desired for the device.
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43,  The device of Claim 34, wherein at least one of the strands

comprises a therapeutic agent.

44. The device of Claim 43 wherein said strand comprising a therapeutic
agent is wound into said micro-cable so that at least a portion of said strand projects

beyond the diameter of the other strands in said cable.

45. The device of Claim 43, wherein said therapeutic agent comprises
a fiber selecied from the group consisting of Dacron (polyester), polyglyeolic acid,
polyviactic acid, fluoropolymers, nylons, polyaramid fiber, kevlar, silk chosen for
thrombogenicity, human growth hormone, genetic material, antigens, hydrogel,
collagen, and bio-absorbable polymers including lactic acids, glycolic acids,

caprolactam and microcellular foams.

46. The device of Claim 43, wherein said therapeutic agent comprises

means to conduct energy.

47. The device of Claim 46, wherein said means to conduct energy

comprises an optical fiber to conduct light energy.

48. The device of Claim 43, wherein said therapeutic agent is disposed

axially in 2 central core

49. The device of Claim 34, wherein said phurality of strands comprises

a plurality of exterior strands surrounding at least one interior strand.

50. The device of Claim 34, wherein said plurality of strands comprises

a plurality of exterior strands surrounding a central core.

51. The device of Claim 34, wherein said radiopaque strand comprises

at least one centrally, axially disposed radiopaque wire.
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52. The device of Claim 34, wherein said radiopague wire comprises a
radiopaque material selected from the group consisting of platinum, tungsten, and

gold.

53. The device of Claim 34, wherein said micro-cable comprises a

plurality of radiopaque strands.

54. The device of Claim 34, wherein said strands of the micro-cable are

bundled by at least one outer cover to produce a composite banded cable.

55. The device of Claim 54, wherein said outer cover comprises a sheath

to constrain said strands of said micro-cable about 2 longitudinal axis.

56. The device of Claim 54, wherein said outer cover comprises an outer
sheath of material to provide bending stiffness and constrain said longitudinal strands

about said longiiudinal axis.

57. The device of Claim 535, wherein said sheath comprises a

containment strand wound about said longitudinal strands.

58. The device of Claim 55, wherein said sheath is made of low friction

material.

59. The device of Claim 55, wherein said sheath is made of a

flucropolymer.

60. The device of Claim 55, wherein said sheath comprises a heat
shrinkable plastic tube,

61. The device of Claim 55, wherein said sheath comprises a plurality

of heat shrink plastic covers placed to provide bending stiffness in said cable which
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varies with the position on said cable.

62. The device of Claim 54, wherein said strands of the micro-cable are
bundled by a phurality of bands disposed at infervals along said micro-cable to

produce a composite banded cable.

63. The device of Claim 61, wherein said sirands are laid parallel within

the composite banded cable.

64. The device of Claim 535, wherein said strands are twisted within the

composite banded cable.

65. The device of Claim 56, wherein said outer cover is wound af
varying intervals along the outside to provide variations in the torqueability and

stiffiness of the composite cable.

66. The device of Claim 56, wherein the width of the outer cover is

varied along the composite cable.

67. The device of Claim 54, wherein said outer covering varies in cross
section along its length o provide bending stiffness of said composite cable which

varies along said composite cable,

68. The device of Claim 54, wherein the number of strands and the
degree to which they extend along said composite cable within the outer covering

varies along said composite cable,

69. The device of Claim 54, wherein said outer covering comprises a
plurality of lavers formed of different materials in order to provide a graduated

bending and stiffness characteristic over the length of the cable.
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70. The device of Claim 54, wherein said composite microcable
comprises a plurality of micro-cables disposed within said outer cover in order to

provide desired bending and strength characteristics.

71. The device of Claim 70, wherein said phuality of micro-cables are

helically wound within said outer cover.

72. The device of Claim 70, wherein said plurality of micro-cables

exiend parallel and longitudinally within said outer cover.

73. The device of Claim 70, wherein said composite cable has a
collapsed primary configuration and an expanded secondary configuration with a
secondary shape.

74. The device of Claim 73, wherein said secondary shape is three

dimensional.

75. The device of Claim 73, wherein said secondary shape is selected

from the group consisting of spherical, helical, and conical shapes.

76. The device of Claim 70, wherein said plurality of micro-cables are

bundled by at least one cuter cover to produce said composite banded cable.

77. The device of Claim 76, wherein said plurality of micro-cables are

banded at intervals by a plurality of bands.

78. The device of Claim 34, further comprising at least one longitudinal

clement for sensing a parameter.

79. The device of Claim 68, wherein said longitudinal element for

sensing a parameter is selected from the group consisting of an optical imaging
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element, an optical fiber, 3 thermal imaging clement, and an ultrasound imaging

element.

80. A three dimensional composite device having a collapsed coil
configuration with 2 primary shape and an expanded coil configuration with a
secondary three dimensional shape for use in interventional therapy and vascular
surgery, the device adapted to be inserted into a portion of a vasculature for occluding
the portion of the vasculature, comprising:

a plurality of multi-stranded mucro-cables having a collapsed coil
configuration with a primary shape and an expanded coil configuration with a
secondary three dimensional shape, each said multi-stranded micro-cable having a
plurality of flexible strands of a resilient material, and at least one said strand being
a radiopaque strand to provide a radiopaque marker of the deployed configuration of

a device made of the cable duning vascular surgery.

81. The three dimensional composite device of Claim 80, said micro-
cable further comprising at least one outer cover disposed over at least a portion of

said plurality of multi-siranded micro-cables o produce a composite banded cable.

82. The three dimensional compostte device of Claim 81, wherein said
secondary three dimensional shape is selected from the group consisting of generally

spherical, generally helical, and generally conical shapes.

83. The three dimensional composite device of Claim 81, wherein said

plurality of strands are helically wound.

84. The three dumensional composite device of Claim 81, wherein said

plugality of flexible strands are paraiiei longitudinal strands.

85. The three dimensional composite device of Claim 81, wherein at

least one of said plurality of strands comprises a super-elastic material.
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86. The three dimensional composite device of Claim 81, wherein a

plurality of said flexible strands are comprised of a super-clastic material.

87. The three dimensional composite device of Claim 81, wherein said

super-clastic material comprises a nickel titanium alloy.

88. The three dimensional composite device of Claim 81, wherein at

least one of said strands comprises a shape memory material.

89. The three dimensional composite device of Claim 81, wherein a
plurality of said flexible strands of a resilient matenial are comprised of a shape

memory material.

90. The three dimensional composite device of Claim 89, wherein said

shape memory material comprises a nickel-titanium alloy.

91. The three dimensional composite device of Claim 89, wherein said
shape memory nickel-titanium alloy is heat treaied such that the alloy is highly
flexible at a temperature appropriate for introduction into the body via a catheter, and
after placement, the device will take on 3 shape designed to optimize the therapeutic

purposes desired for the device.

92. The three dimensional composite device of Claim 89, wherein said

shape memory material comprises a shape memory polymer,

93. The three dimensional composite device of Claim 81, wherein at
least one of the strands comprises a therapeutic agent selected from the group
cousisting of a fiber selected from the group consisting of Dacron (polyester),
polyglycolic acid, polylactic acid, fluoropolymers, nylons, polyaramid fiber keviar
and silk chosen for thrombogenicity, human growth hormone, genetic material,

antigens and hydrogels.
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94. The three dimensional composite device of Claim 93, wherein at
least a portion of said strand of therapeutic agent projects beyond the diameter of the

remaining strands on said cable.

95. The three dimensional composite device of Claim 93, wherein said
therapeutic agent comprises at least one component selected from the group consisting
of hydrogel, collagen, and bio-absorbable polymers including lactic acids, glyeolic

acids and caprolactam.

96. The three dimensional composite device of Claim 81, wherein said
outer cover comprises a sheath to constrain said strands of said micro-cable about a

longitudinal axis.

97. The three dimensional composite device of Claim 81, wherein said
outer cover comprises an outer sheath of material to provide bending stiffness and
constrain said longitudinal sirands about said longitudinal axis, said sheath being
formed of a low fiiction maierial selected from the group consisting of a

fluoropolymer and a heat shrinkable plastic tube.

98. The three dimensional composite device of Claim 96, wherein said

sheath comprises a containment strand wound about said longitudinal strands.

99. The three dimensional composite device of Claim 96, wherein said
sheath comprises a plurality of heat shrink plastic tubes placed to provide bending

stiffness in said cable which varies with the position on said cable.
100. The three dimensional composite device of Claim 81, wherein said
strands of the micro-cable are bundied by a plurality of bands disposed at iniervals

along said micro-cable to produce a composite banded cable.

101. The three dimensional composite device of Claim 100, wherein
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said strands are laid parallel within the composite banded cable.

102. The three dimensional composite device of Claim 100, wherein said
exterior wrapped cover is wound at varying intervals along the outside to provide

variations in the torqueability and stiffness of the composite cable.

103. The three dimensional composite device of Claim 100, wherein the

widih of the ouler cover is varied along the composiie cable.

104. The three dimensional composite device of Claim 81, wherein said
outer covering varies in cross section along its length to provide bending stiffness of

said composiie cable which varies along said composite cable.

105. The three dimensional composiie device of Claim 81, wherein the
number of strands and the degree to which they extend along said composite cable

within the outer covering varies along said composite cable.

106. The three dimensional composiie device of Claim 97, wherein
outer covering comprises a plurality of layers formed of different materials in order

to provide a graduated bending and stiffness characteristic over the length of the cable.

107. A device for use in interventional therapy and vascular surgery,
adaptied to be inserted into a portion of a vasculature, comprising:

a shape memory coil having an outer coil portion and an inner core
portion, said shape memory coil having a collapsed primary coil configuration and an
expanded secondary configuration with a three dimensional shape; and

aradiopaque strand extending through the core of the shape memory coil
to provide a radiopaque marker of the deployed configuration of the device.

108. The device of Claim 107, wherein said shape memory coil

comprises a multi-stranded coil having a plurality of flexible strands of a resilient
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material.

109. The device of Clamm 107, wherein said shape memory coil

comprises a single stranded coil.

110. The device of Claim 109, wherein said single stranded coil

comprises a nickel titanium alloy.

111. The device of Claim 109, wherein said single stranded coil

comprises a shape memory polymer.

112. Thedevice of Claim 107, wherein said radiopaque strand comprises

a-core strand having a plurality of intermittently spaced apart enlarged portions.

113. The device of Claym 112, wherein said enlarged portions comprise

a radiopague material selected from the group consisting of platinum and gold.
114. The device of Claim 112, wherein said enlarged portions comprise
aplurality of beads of radiopague material spaced apart and mounied on acore strand

of material.

115. The device of Claim 114, wherein said beads comprise a radicpague

material selected from the group consisting of platinum, gold and tungsten.

116. The device of Claim 114, wherein at least one of said plurality of

beads is bonded to a segment of the shape memory ¢oil.

117. The device of Claim 114, wherein an end bead is bonded to a
segment of the shape memory coil.

118. The device of Claim 112, wherein said enlarged portions comprise
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a plurality of coils intermittently wound about and spaced apart on said core strand.

119. The device of Claim 118, wherein said core strand comprises a

radiopaque maternial selected from the group consisting of platinum and gold.

120. The device of Claim 118, wherein said spaced apart coils comprise

a radiopaque material selected from the group consisting of platinum and gold.

121, The device of Claim 112, wherein said core strand comprises a
material selected from the group consisting of platinum, gold, a shape memory
polymer having a glass transition temperature (T, below 25° C, a hydrogel, an

amorphous gel, and a fiber.

122. An occlusive device for use in interventional therapy and vascular
surgery, adapted to be inserted into a portion of a vasculature, said occlusive device
comprising:

a plurality of coil arms formed of shape memory material having a
collapsed primary coil configuration and a three dimensional, polyhedral expanded
secondary configuration, said coil arms having inner and outer ends, said inner ends
of said coil anms being connected together; and

a central coil body connected to said inner ends of said coil arnms.

123. The occlusive device of Claim 122, wherein said plurality of coil

arms further comprises at least four coil arms,

124. The occlusive device of Claim 122, wherein said plurality of coil

arms comprise six radiating coil arms forming a hexahedral configuration.

125. The occlusive device of Claim 122, wherein said phurality of coil
arms are formed from conically shaped coils each having an inner apical end, and said

inner apical ends being connected to said central body, said conically shaped coils
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having an expanding diameter as they radiate outward.

126. The occlusive device of Claim 123, wherein said central body
comprises a central three dimensional coil connecting said inner ends of said at least

four coil arms together.

127. The occlusive device of Claim 126, wherein said at least four coil

arms comprise six radiating coil arms forming 3 hexahedral configuration.

128. The occlusive device of Claim 126, wherein said plarality of coil
arms are formed from conically shaped coils each having an inner apical end, and said
inner apical ends being connected to said central body, said conically shaped coils

having an expanding diameter as they radiate outward.
129. The occlusive device of Claim 126, wherein said central three
dimensional coil has a shape selected from the group consisting of spherical, rounded,

and cubical shapes.

138. The occlusive device of Claim 126, wherein said central three

dimensional coil is tetrahedral.

131. The occlusive device of Claim 130, wherein said at least four coil

arms comprise four radiating coil armas forming a tetrahedral configuration.

132. The occlusive device of Claim 127, wherein said central three

dimensional coil is pentahedral.

133. The occlusive device of Claim 132, wherein said at least four coil

arms comprise five radiating coil arms forming a pentahedral configuration.

134. The occlusive device of Claim 123, wherein said at least four coil
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arms comprise at least one multi-stranded micro-cable having a plurality of flexible
strands of a resilient material, with at least one radiopague strand to provide a

radiopagque marker.

135. The occlusive device of Claim 123, wherein said at least four coil

arms corprise at least one secondary wind coil of a primary helical wind coil.

136. The occlusive device of Claim 126, wherein said central three

dimensional coil comprises a secondary wind coil of a primary helical wind coil.

137. A device for use in interventional therapy and vascular surgery,
adapted to be inserted into a porfion of a vasculature, comprising:

a coil having a collapsed primary coil configuration and an expanded
secondary configuration with a three dimensional shape, said coil being formed from
at least one flexible sirand of a resilient material; and

at least one therapeutic fiber woven inio the coil to enhance treatment of

the site after placement of the device.

138. The device of Claim 137 wherein said at least one flexible strand
comprises a plurality of flexible strands of a resilient material, and at least one
radiopague strand to provide aradiopaque marker of the deployed configuration of the

device.

139. The device of Claim 137 wherein said at least one therapeutic fiber

is woven about adjacent loops of the coil.

140. The device of Claim 137 wherein said at least one therapeutic fiber

is woven about non-adjacent loops of the coil.

141. The device of Claim 138, wherein said at least one therapeutic fiber

is woven through the multiple strands of adjacent loops of the coil.
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142. The device of Claim 138, wherein said at least one therapeutic fiber

is woven through the multipie strands of non-adjacent loops of the coil.

143. The device of Claim 137 wherein said at least one therapeutic fiber
5 is made of a material that will provide a timed release of a therapeutic agent intended

to become active after placement of the device.

144. The device of Claim 143, wherein said therapeutic agent selecied
from the group consisting of human growth hormone, collagen, a2 modified polymer

10 with growth factor, genetic matenal for gene therapy, and antigens.

145. The device of Claim 143, wherein said at least one therapeutic fiber
comprises a plurality of therapeutic fibers, with different fibers provided i the coil

with different therapeutic agents to provide different therapics.

15
146. The device of Claim 137 wherein said coil secondary three
dimensional configuration is helical.
147. The device of Claim 137 wherein said at least on flexible sfrand
20 comprises a nickel-titanium alloy.
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AMENDMENT SUBMITTED WITH RCE
Sir:

This communication is responsive to the Final Office Action mailed on July 18, 2007 in the
above-identified application. This amendment is substantially identical to the amendment filed in
response to the Final Office Action mailed on July 18, 2007: but not entered because the
améndment allegedly raised new issues that would require further consideration and/or search:
and/or they presented additional claims without cancelling a corresponding number of finally
rejected claims. Since the amendment was not entered, Claims 1-34 are in the application.

This amendment amends Claims 1, 4, 29; adds new dependent Claims 35-39: and
cancels original Claims 6-15 without prejudice.

No additional claim filing fees are required because original Claims 6-15 are cancelted.

Applicant respectfully submits that this amendment is fully responsive to the Final Office
Action in the above application and meets the submission requirements of 37 CFR 1.114. This
amendment should be entered since the prior unentered amendment has not been entered.
Applicant requests the finality of the Final Office Action be withdrawn.
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CLAIMS LISTING

1. (currently amended) An endovascular stent for a vascular vessel
comprising a generally tubular stent adapted to permanently expand from a first diameter to a
larger second diameter, the stent made of at least one helically wound wire, each wire of the
stent comprising at least two twisted strands, the twisted strands securing fibers between the

twisted strands to form a fiber pile extending outwardly from the stent.

2. (original)  The endovascular stent according to Claim 1 wherein the twisted
strands also securing fibers to form a fiber pile extending inwardly into the stent to substantially

occlude the inner bore of the stent.

3. (original)  The endovascular stent of Claim 1 wherein the fibers are coated

with at least a partially dehydrated hydrophilic polymeric gel.

4. (currently amended) An endovascular stent for occluding the lumen of a

vascular vessel comprising a stent adapted to be expanded in the fumen of a vascular vessel,

the stent having a general conical shape prior to and after expansion with a-gereraliy-sonical-

shaped-stept-member-having a first large diameter at one end and a small diameter at the

opposing end, the stent adapted to have permanertly—expand the first large diameter

permanently expanded to a larger diameter, the stent made of at least one helically wound wire,

each wire of the stent comprising at least two twisted strands, the twisted strands securing

fibers between the twisted strands to form a fiber pile extending outwardly from the stent and

extending inwardly into the stent to substantially occlude the inner bore of the stent.
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5. (original)  The endovascular stent of Claim 4 wherein the fibers are coated

with at least a partially dehydrated hydrophilic polymeric gel.
Claims 6-15 (cancelled)

16. (previously presented) The endovascular stent according to Claim 1
wherein the fibers are coated with a pharmaceutically acceptable hydrophilic polymeric gel

compatible with mammal body tissues and fluids.

17. (previously presented) The endovascular stent according to Claim 16

wherein the hydrophilic polymeric gel is partially dehydrated.

18. (previously presented) The endovascular stent according to Claim 16

wherein the hydrophilic polymeric gel is fully hydrated.

19. (previously presented) The endovascular stent according to Claim 17
wherein the partially dehydrated hydrophilic polymeric gel is adapted to be hydrated by body

fluids.

20. (previously presented) The endovascular stent according to Claim 18

wherein the fully hydrated hydrophilic polymeric gel is adapted to be hydrated by body fluids.
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21. (previously presented) The endovascular stent according to Claim 16

wherein the hydrophilic polymeric gel coats the fibers of the fiber pile.

22. (previously presented) The endovascular stent according to Claim 16

wherein the hydrophilic polymeric gel encapsulates the fiber pile.

23. (previously presented) The endovascular stent according to Claim 16

wherein one or more beads of the hydrophilic polymeric gel are attached to the fibers.

24. (previously presented) The endovascular stent according to Claim 16

wherein the hydrophilic polymeric gel is not soluble in the body tissues and fluids.

25. (previously presented) The endovascular stent according to Claim 1

wherein the fibers of the fiber pile are biocompatible fibers.

26. (previously presented) The endovascular stent according to Claim 1
wherein the stent is a self-expanding stent adapted to permanently expand from a first diameter

to a larger second diameter.

27. (previously presented) The endovascular stent according to Claim 1
wherein the stent is expandable to permanently expand from a first diameter to a larger second

diameter.
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28. (previously presented) The endovascular stent according to Claim 1

wherein the fiber pile is adapted to form a foundation for tissue growth between the fiber pile

and a surrounding lumenal wall of a vascular vessel when the stent is implanted in a patient.

29. (currently amended) The endovascular stent according to Claim 1
wherein the stent is made of a least two or more helically wound wires, each wire of the stent

comprising at least two twisted strands, the twisted strands securing fibers between the strands

to form a fiber pile extending outwardly from the stent.

30. (previously presented) The endovascular stent according to Claim 29

where at least one helically wound wire is wound in a first direction.

31. (previously presented) The endovascular stent according to Claim 30

wherein at least one other helically wound wire is wound in a second direction.

32. (previously presented) The endovascular stent according to Claim 31
wherein the helically wound wire is in one direction and the helically wound wire is in the other

direction are interwoven to form an interweaving structure stent.

33. (previously presented) The endovascular stent according to Claim 31
wherein at least one of the helically wound wires crosses over and crosses under at least one

other helically wound wire in a predetermined pattern.
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34. (currently amended) An endovascular stent for a vascular vessel

comprising a longitudinal stent having a circular configuration in cross section at any point
longitudinal along its length, the stent adapted to be permanently expanded radially outward

along its length, the stent made of least one helically wound wire, each wire of the stent

comprising at least two twisted strands, the twisted strands securing fibers between the twisted

strands to form a fiber pile extending outwardly from the stent.

35. (new) The endovascular stent of Claim 1 wherein the fiber pile extending

outwardly from the stent extends radially outwardly.

36. (new) The endovascular stent of Claim 2 wherein the fiber pile extending

inwardly into the stent extends radially inwardly.

37. (new) The endovascular stent of Claim 4 wherein the fiber pile extending

outwardly from the stent extends radially outwardly.

38. (new) The endovascular stent of Claim 4 wherein the fiber pile extending

inwardly into the stent extends radially inwardly.

39. (new) The endovascular stent of Claim 34 wherein the fiber pile

extending outwardly from the stent extends radially outwardly.
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REMARKS

Claims 1-5 and 16-39 are in the application. Claims 1, 4, 29, and 34 have been
amended, and new Claims 35-39 have been added, and original Claims 6-15 have been
cancelled without prejudice.

Claims 6-15 were withdrawn from consideration pursuant to an election made to the
restriction requirement mailed on January 25, 2005. Applicant intends to file a divisional
application to pick up the subject matter of the nonelected inventions.

Support of amended Claims 1, 29, and 34 is found on page 5, lines 25-31; and page 10,
lines 19-30; and Figures 8, 9, and 10. Support for amended Claim 4 is found on page 5, lines
33-34, page 6, lines 1-9; page 10, lines 19-24; and Figures 5-7.

Support for new Claims 35-39 is found on page 5, lines 25-30; page 10, lines 10-30;
Figures 6-7 (fiber pile 18A); and Figures 8-10 (fiber piles 18a and 18b).

It is submitted that the amended Claims 1, 4, 29, and 34, and the new Claims 35-39 are
fully supported by the application as filed, and add no new matter to the application.

Amended Claims 1, 4, 29, and 34 specify that the twisted strands of each wire of the

stent securing fibers forming the fabric pile between the strands as described in the

specification and illustrated in the drawings, e.g. Figure 7.

Amended Claim 4 in addition specifies that the stent has a conical shape prior to and
after expansion as described in the specification and illustrated in the drawings, e.g. Figure 5.

New Claims 35-39 are dependent upon Claims 1, 2, 4, and 34 and specify that the fabric
pile extending outwardly in Claims 1, 2, and 34 extend radially outwardly and the fabric pile
extending outwardly and inwardly in Claim 4 extends radially outwardly and inwardly.

Before discussing the rejections in detail, applicant wishes to point out that each claim
specifies that the twisted strands of each helically wound wire of the stent secure fibers
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between the twisted strands to form a fiber pile extending outwardly from (and “inwardly into” in
some claims) the stent. These features are not taught by any of the cited references and the

references do not lend motivation to one ordinarily skilled in the art to alter the teachings of the

references to obtain these features.

REJECTIONS

Claims 1, 2, 4, and 25-34 have been rejected under 35 U.S.C. 103(a) as being
unpatentable over Callister et al. (6,432,116) in view of Anson et al. (6,432,134). The Action
mailed on July 18, 20076 (the “Action”) alleges that Callister et al., in Figs. 10-11, disclose a
tubular stent made of at least one helically wound wire (at 11 and described as being braided in
col. 7, lines 35-38) securing fibers (the strands which form layer 16 as described in col. 5, lines
45-64) to form a fiber pile extending outwardly from the stent. [emphasis added]

The above teaching in column 7 of Callister et al. is directed to a braided tube, i.e.
tubular member 11 comprises a braided tube of wire or ribbon (col. 7, lines 37-38), and is not
relevant to the patentability of applicant’s claimed invention. Applicant’s stent is not a braided
tube. With regard to the allegation that Callister et al. discloses at least one helically wound
wire securing fibers, applicant is unable to find such a disclosure in col. 5, lines 45-64, or
elsewhere. That referenced section of Callister et al. teaches that “A mesh layer 16 is provided
along at least a section of the outer surface and/or the inner surface of the tubular member...
the mesh layer 16 comprises woven or bundled strands... which may be a single or plurality of
mesh sheets as described above in connection with the mesh member 15" (col. 5, lines 55-59).
There is no teaching in Callister et al. to form a fiber pile extending outward (or inward) from the

stent.
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Referring to the top of column 5 of Callister et al., “In the embodiment illustrated in Fig. 1
[of Callister et al.], the mesh member 15 extends along the length of the tubular member 11
from the first end 12 to the second end 13 thereof. In another embodiment, illustrated in Fig. 5,
the mesh member 15 is disposed in a plurality of sections intermittently spaced along the length
of the tubular member. Fig. 6 illustrates another embodiment in which the mesh member 15
caps over the first end of the tubular member 11. In the embodiment illustrated in Fig. 6, the
mesh member comprises a single sheet of woven material disposed in an end of the tubular
member 11. Alternatively, a plurality of stacked woven mesh sheets may be provided including
sheets having different mesh sizes. In the embodiments illustrated in Figs. 1, 5, and 6, the
mesh member 15 is within the lumen of the tubular member. The mesh member may be
connected to the tubular member by a variety of suitable means including adhesive, heat
bonding or solvent bonding.” (Callister et al., col. 5, lines 1-18).

With regard to the mesh member 15, Callister et al. teaches that “...the mesh member
comprises intertwined strands of a biocompatible material connected to the tubular member 11.
In the embodiment illustrated in Fig. 1, the mesh member comprises bundled strands. In the
embodiment illustrated in Fig. 6, the mesh member comprises woven strands.” (Callister et al.,
col. 4, lines 55-60)

The statement in the Action, “That Callister discloses securing fibers...to form a fiber
pile extending outwardly from the stent.” is completely unsupported. Nowhere within Callister et
al. is there the slightest teaching of securing fibers to or in twisted strands of the helically wound
wire to form a fiber pile extending outwardly from the stent as recited in applicant’s claims.
Mesh layer 16 of Callister et al., which comprises woven or bundled strands, is not a fiber pile.
Fiber piles are found on carpets and velvet and the fiber pile of the present invention is similar
to carpet pile (see page 3, lines 29-30 of the application). Fiber piles have a velvety surface of
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fine hairs on various surfaces. Callister et al. not only does not disclose a stent with fiber piles,
it fails to disclose a stent with fibers that extends outwardly from the stent.

The claims recite that each wire of the stent comprises at least two twisted strands. The
Action admits that this feature is not taught by Callister et al. The Action recites that “... Anson
et al. teach[s] that a wire which forms a stent should be made from at least two finer strands
twisted together in order to obtain the advantage of providing greater mechanical strength (col.
7, lines 34-37 [Anson et al.]). It would have been obvious to form the Callister et al. wire (at 11)
from at least two finer strands together so that it would too have this advantage.”

Applicant respectfully traverses the Examiner’s above conclusion. Even assuming for
argument purposes thaf the combination argued by the Examiner would be made, the
suggested combination of twisted strand wires still does not disclose or teach “securing fibers
between the twisted strands of a stent wire to form a fiber pile extending outwardly [and/or
inwardly] from the stent” so recited in the claims.

As to Claim 2, the Action states that Callister et al. discloses fibers (the fibers of layer 16
which also can extend inwardly into the stent as indicated in col. 5, lines 45-55) extending
inwardly into the stent to substantially occlude the inner bore of the stent.

Col. 5, lines 45-55, Callister et al., states that:

“In one embodiment, illustrated in Fig. 10, a mesh layer 16 is provided along at

least a section of the outer surface and/or the inner surface of the tubular

member, to facilitate tissue epithelialization along the tubular member 11 and

into the mesh member 15. In the embodiment illustrated in Fig. 10, the mesh

layer 16 is disposed along the entire length of the outer surface of the tubular

member and transversely disposed at the first end of the tubular member. The
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mesh layer may be integral extension of the mesh member 15 or a separate

member connected to or separate from the mesh member 15.”

This section does not disclose fibers or a fiber pile extending inwardly into, or outwardly from,
the stent.

With regard to Claim 4, the Action recites that the stent of Callister et al. is generally
conical-shaped in Figs. 18-19. Figs. 17, 18, and 19 are grouped together and discussed
together by Callister et al. Callister et al. makes reference to Fig. 16, which shows insertion of
the Callister et al. device in the fallopian tubes of a female patient, when discussing the device
of Figs. 17-18. The contraceptive device of Figs. 17-19, is a tubular member 11 which has a
cylindrical shape prior to insertion, placement and expansion (see Fig. 17). In Fig. 17, the
cylindrical, not conical, stent is in its non-contracted state and has not been expanded. A
balloon 38 is inserted into the lumen of the tubular member 11 and filled with fiquid — a standard
practice for expanding stents. The cylindrical stent with the balloon is inserted into the lumen of
the fallopian tube using medical catheter techniques. When the stent has been positioned at
the desired location by the physician, the balloon is expanded and a portion of the outer surface
of the stent comes in contact with the inner surface of the fallopian tube (see Figs. 17-19 and
the paragraph brid'ging cols. 6 and 7 of Callister et al.). The Callister et al. stent prior to
expansion is not conical-shaped; the stent is cylindrical-shaped. Stents are described and
claimed in their pre-expansion state. This is how they are manufactured, sold, and used, just
as a bomb would be described and claimed in its pre-detonation state. Claim 4 as amended
clearly specifies that this stent is in its pre-expanded state. Nowhere does Callister et al.
disclose a conical stent in its pre-expanded state. In fact, Callister et al. teaches away from
using a stent with a section having a larger diameter than the other prior to the expansion step

(see col. 6, lines 36-59).
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Claims 3, 5, 16, and 20 are rejected also under 35 U.S.C. 103(a) as being unpatentably
over Callister et al. (6,432,116) in view of Anson et al. (6,432,034) as applied to Claims 1 and 4
above and further in view of either Whitbounre (5,331,027) or Slaikeu et al. (5,443,907). The
Action continues, “...It is old and well-known in this art to include such a gel on devices inserted
into the body in order to obtain the advantage of making it slippery to facilitate such insertion.
For example, Whitbounre (5,331,027) or Slaikeu et al. (5,443,907) each disclose this.” This
rejection concludes with a statement: “It would have been obvious to include such gel on the
Callister et al. device so that it too would have this advantage.”

Applicant cannot speak to whether it would have been obvious to include the gel on the
Callister et al. device, but the applicant can clearly state that its claimed device is not disclosed
by Callister et al., alone or in view of Anson et al., and in further view of either Whitbounre or
Slaikeu et al. None of the references teach a stent having a fiber pile extending outwardly from
the stent. In addition, they do not teach having the twisted strands of the stent wire securing
fibers between the twisted strands to form a fiber pile. All the elements of the rejected Claims
3, 5, 16 and 24 are not disclosed by the references, and there is no motivation in any of the art
to modify the references to meet all the claimed elements.

The Action addresses arguments made by the applicant in response to the first Action.
Applicant argued and continues to argue that the fibers of the claimed invention are not woven
to form a mesh as in Callister et al. In response to this point, the Action states that “Callister et
al. teach that the strands can be bundled rather than woven (col. 4, lines 57-60, and col. 5, lines
55-56)". The above referenced lines of Callister et al. refer to bundled strands for the mesh
member 15 and the mesh layer 16, not fiber pile comprising fibers that are secured by the
twisted strands of the helical wire. The fabric pile of the claimed invention is a key element.
None of the references disclose a stent with a fabric pile.

Aortic Innovations, LLC, Exhibit 2126

Page 2126 - 144
IPR2023-01232, Edwards Lifesciences Corp. et al v. Aortic Innovations, LLC



Serial No.: 10/018,164
Docket No. C010-1001A-RCE
Page 13

The Action continues that: “In response to the argument near the bottom of page 2 of
the response that fabric piles have depth, while fiber mesh is sheet-like and has relatively little
depth, it is noted that the fibers of mesh 15 shown in Figs. 1-5, for example, clearly have
significant depth and that the fibers forming layer 16 in Fig. 10 may be an extension of mesh
member 15 (col. 5, lines 52-53).”

Callister never teaches that “the fibers forming layer 16 in Figure 10 may be an
extension of the mesh member 15 at col. 5, lines 52-53 or elsewhere. The referenced lines are
quoted above on page 9. With regard to Figure 4, Callister et al. states: “As illustrated in Fig. 4,
showing a transverse cross section of the tubular member shown in Fig. 3 taken along lines 4-
4, the mesh member 15-expands so that it extends across the expanded lumen 14 of the
tubular member 11" (col. 4, lines 36-39). Fig. 3 is an elevational view of the occluding device
shown in Fig. 1, in an expanded configuration (col. 3, lines 27-28). The description of Figs. 1-5
clearly teaches that 15 is a mesh member, not a fabric pile (col. 4, lines 31-49).

The fiber pile cannot be a mesh member because the fiber pile cannot expand so that it
extends across the expanded lumen of the stent. The fibers of the fiber pile have a finite length
and that length determines the depth of the pile. The fibers of the pile must have sufficient
length before the stent lumen is expanded to bridge the expanded lumen of the stent.

There is absolutely no teaching in the drawings or specification of Callister et al. about
fibers of fiber piles or about the fibers of fiber piles extending inwardly or outwardly.

The Action continues and states, “As to Claim 4, although the Callister et al. stent
eventually becomes cylindrical upon full expansion, it is generally conical-shaped prior to full
expansion as shown in Figs. 18-19. The claim [4] does not require the stent to be generally
conical-shaped upon full expansion.” Claim 4 as amended does require the stent to be
generally conical-shaped prior to and after expansion.
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The Examiner referred the applicant to page 7, lines 25-30, of applicant’s specification

with regard to the arguments made in the first full paragraph of applicant’s response to the first

action on the merits. As to the sentence on lines 6-7 of the first full paragraph on page 6 of the

Response to the Office Action mailed on April 26, 2007, applicant retracts the sentence which

was overly broad. What applicant meant was that it is not well-known to place a gel on stents
placed into the vascular system. Applicant congratulates the Examiner on his sharp eye.

Applicant respectfully submits that in light of the claims as amended, and currently in the

application, and in view of the above remarks, the application is in condition for allowance, and

the claims as amended are patentable over the four cited references identified in the Office

Action and discussed above.

A favorable action is solicited.

Respectfully submitted,

Date:

William G. Lane
Registration No. 24,761

Correspondence Address:
WILLIAM G. LANE, INC., P.C.
16485 Laguna Canyon Road, #250
Irvine, California 92618
Telephone: 949-585-0348
Facsimile: 949-585-0494

Aortic Innovations, LLC, Exhibit 2126
Page 2126 - 146
IPR2023-01232, Edwards Lifesciences Corp. et al v. Aortic Innovations, LLC



PTO/SB/06 (07-06)

Approved for use through 1/31/2007. 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 to a collection of information unless it displays a valid OMB control number.

* 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”.
*** If the “Highest Number Previously Paid For” IN THIS SPACE is less than 3, enter “3”.

PATENT APPLICATION FEE DETERMINATION RECORD | Application or Docket Number | Filing Date
Substitute for Form PTO-875 10/01 8,164 05/20/2002 I:l To be Mailed
APPLICATION AS FILED — PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY [] OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($) RATE ($) FEE ($)
L Basic Fee N/A N/A N/A N/A
(37 CFR1.16(a). (b). or (c))
[ seARcH FEE
(37 CFR1.16(. (). or (m) N/A N/A N/A N/A
|:| EXAMINATION FEE
(37 CFR 1.16(0), (p), or (q)) N/A N/A N/A N/A
é?%ﬁLREL'I'%I(,I\;I)S minus20= | * X$ = ORI X3 =
INDEPENDENT CLAIMS . N _ -
(37 CFR 1.16(h)) minus 3 = X$ = X$ =
If the specification and drawings exceed 100
sheets of paper, the application size fee due
] pap: pp
A?’F;PCLF'(&TJSN SIZE FEE is $250 ($125 for small entity) for each
( 16(s) additional 50 sheets or fraction thereof. See
35 U.S.C. 41(a)(1)(G) and 37 CFR 1.16(s).
[ MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16()))
* If the difference in column 1 is less than zero, enter “0” in column 2. TOTAL TOTAL
APPLICATION AS AMENDED — PART Il
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
- 01/22/2008 | Arrer PREVIOUSLY EXTRA RATE () | Fee $) RATE ($) FEE ($)
E AMENDMENT PAID FOR
E I?Gt?' (37 CFR * 29 Minus | = 34 =0 X$ = OR | x $50= 0
E '2;’2‘;2”1‘??6?}1)) * 3 Minus | 8 =0 X$ = OR | x s$210= 0
<§E l:l Application Size Fee (37 CFR 1.16(s))
|:| FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL TOTAL
ADD'L OR ADDL 0
FEE FEE
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
AFTER PREVIOUSLY EXTRA RATE () | Fee $) RATE ($) FEE ($)
— AMENDMENT PAID FOR
Z | 1o erem . Minus | * = xs = oR [ xs =
2 e, |- Minus | - - xs = oR [xs =
E D Application Size Fee (37 CFR 1.16(s))
=
< |:| FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL TOTAL
ADD’L OR ADDL
FEE FEE

Legal Instrument Examiner:

/LISA FULTON/

The “Highest Number Previously Paid For” (Total or Independent) is the highest number found in the appropriate box in column 1.

This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to

process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering,

preparing, and submitting the completed application 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 Officer, U.S. Patent and Trademark Office, U.S.

Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS

ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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Application No. Applicant(s) ¢
Advisory Action 10/018,164 CHUTER, TIMOTHY A.M.
Before the Filing of an Appeal Brief Examiner Art Unit
Michael Thaler 3731

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

THE REPLY FILED 23 October 2007 FAILS TO PLACE THIS APPLICATION (N CONDITION FOR ALLOWANCE.

1. [X] The reply was filed after a final rejection, but prior to or on the same day as filing a Notice of Appeal. To avoid abandonment of
this application, applicant must timely file one of the following replies: (1) an amendment, affidavit, or other evidence, which
places the application in condition for allowance; (2) a Notice of Appeal (with appeal fee) in compliance with 37 CFR 41.31; or (3)
a Request for Continued Examination (RCE) in compliance with 37 CFR 1.114. The reply must be filed within one of the following
time periods: ,

a) IZ] The period for reply expires 3 months from the mailing date of the final rejection.

b) D The period for reply expires on: (1) the mailing date of this Advisory Action, or (2) the date set forth in the final rejection, whichever is later. In
no event, however, will the statutory period for reply expire later than SIX MONTHS from the mailing date of the final rejection.
Examiner Note: If box 1 is checked, check either box (a) or (b). ONLY CHECK BOX (b) WHEN THE FIRST REPLY WAS FILED WITHIN
TWO MONTHS OF THE FINAL REJECTION. See MPEP 706.07(f).

Extensions of time may be obtained under 37 CFR 1.136(a). The date on which the petition under 37 CFR 1.136(a) and the appropriate extension fee

have been filed is the date for purposes of determining the period of extension and the corresponding amount of the fee. The appropriate extension fee

under 37 CFR 1.17(a) is calculated from: (1) the expiration date of the shortened statutory period for reply originally set in the final Office action; or (2} as

set forth in (b) above, if checked. Any reply received by the Office later than three months after the mailing date of the final rejection, even if timely filed,
may reduce any earned patent term adjustment. See 37 CFR 1.704(b). )

NOTICE OF APPEAL

2. [ The Notice of Appeal was filed on . A brief in compliance with 37 CFR 41.37 must be filed within two months of the date of
filing the Notice of Appeal (37 CFR 41.37(a)), or any extension thereof (37 CFR 41.37(g)), to avoid dismissal of the appeal. Since
a Notice of Appeal has been filed, any reply must be filed within the time period set forth in 37 CFR 41.37(a).

AMENDMENTS

3. [X] The proposed amendment(s) filed after a final rejection, but prior to the date of filing a brief, will not be entered because

(a)DXJ They raise new issues that would require further consideration and/or search (see NOTE below);

(b)[] They raise the issue of new matter (see NOTE below);

(c) [] They are not deemed to place the application in better form for appeal by materially reducing or simplifying the issues for
appeal; and/or

(d) X They present additional claims without canceling a corresponding number of finally rejected claims.
NOTE: See Continuation Sheet. (See 37 CFR 1.116 and 41.33(a)).

4. [] The amendments are not in compliance with 37 CFR 1.121. See attached Notice of Non-Compliant Amendment (PTOL.-324).

5. (] Applicant's reply has overcome the following rejection(s): ____

6. ] Newly proposed or amended claim(s) would be allowable if submitted in a separate, timely filed amendment canceling the
non-allowable claim(s).

7.[X) For purposes of appeal, the proposed amendment(s): a) X will not be entered, or b) (] will be entered and an explanation of
how the new or amended claims would be rejected is provided below or appended.

The status of the claim(s) is (or will be) as follows:
Claim(s) alfowed:

Claim(s) objected to: .

Claim(s) rejected: 1-5 and 16-34.

Claim(s) withdrawn from consideration: 6-15.

AFFIDAVIT OR OTHER EVIDENCE

8. [ The affidavit or other evidence filed after a final action, but before or on the date of filing a Notice of Appeal will not be entered
because applicant failed to provide a showing of good and sufficient reasons why the affidavit or other evidence is necessary and
was not earlier presented. See 37 CFR 1.116(e).

9. [] The affidavit or other evidence filed after the date of filing a Notice of Appeal, but prior to the date of filing a brief, will not be
entered because the affidavit or other evidence failed to overcome all rejections under appeal and/or appellant fails to provide a
showing a good and sufficient reasons why it is necessary and was not earlier presented. See 37 CFR 41.33(d)(1).

10. [ The affidavit or other evidence is entered. An explanation of the status of the claims after entry is below or attached.

REQUEST FOR RECONSIDERATION/OTHER

11. O The request for reconsideration has been considered but does NOT place the application in condition for allowance because:

12. [J Note the attached Information Disclosure Statement(s). (PTO/SB/08) Paper No(s).

13. [ Other: .

T fu
Michael Thaler

Primary Examiner
Art Unit: 3731

U.S. Patent and Trademark Office
PTOL-303 (Rev. 08-06) Advisory Action Before the Filing of an Appeal Brief Part of Paper No. 20071101
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Continuation Sheet (PTO-303) _ Application No. 10/018,164

Continuation of 3. NOTE: The new issues arise from the new limitations in claim 1, lines 4-5 and claim 4, lines 2-3, for example.
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Attorney Docket: C010-1001A-US

BRI TED STATES PATENT AND TRADEMARK OFFICE

Timothy A.M. Chuter
Serial No.: 10/018,164
Date Filed:  May 20, 2002

For. LARGE VESSEL STENTS AND
OCCLUDERS

Applicant:

Examiner: ‘
Art Unit: 3731

Michael H. Thaler

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Centificate of Mailing
| hereby certify that this document, together with any described
as being attached or enclosed, is being deposited with the
United States Postal Service as first class mail, postage fully
prepaid, addressed to Commissioner for Patents, P.O. Box

1450, Alexandria, VA 22313-1450 on Qctopspe /£ aooy

Executed on JM_Z’ N8lo7 [atiicoo lfocide]

Maureen Vieira

AY

RESPONSE TO OFFICE ACTION

Sir;

This communication is filed in response to the Office Action mailed on July 18, 2007.

This amendment amends Claims 1, 4, 29; adds new dependent Claims 35-39: and

cancels original Claims 6-15 without prejudice.

No additional filing fees are required because original Claims 6-15 are cancelled.
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Attorney Docket: C010-1001A-US
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IN Tl;blg UNITED STATES PATENT AND TRADEMARK OFFICE
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Applicant:ﬁ~ miothy A.M. Chuter Examiner: Michae! Thaler

Serial No.: 10/018,164 Art Unit; 3731
Date Filed: May 20, 2002
For: LARGE VESSEL STENTS AND

OCCLUDERS
Certificate of Mailing
H | hereby certify that this document, together with any described as being

Mail St_OP_Amendment attached or enclosed, is being deposited with the United States Postal
Commissioner for Patents Service as first class mail, postage fully prepaid, addressed to

Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450
zlo ng 1432 2231 3 1450 on October 18, 2007. .,

exandria, - ﬁ/ /
Executed on _10/18/2007 ) Alesn LU~
Maureen Vieira

TRANSMITTAL

Sir:

The following documents are enclosed in connection with applicant’'s response to the
Office Action dated July 18, 2007.

Response to Office Action;

Certificate of Mailing; and

Post card.
There are no additional fees required.

" Claims HighestNo. No. Extra Rate Additional Fee
’ . ._Remaining -| Previously Paid | o : Due
Total Claims 29 34 x$25= $ -0-
Total Independent Claims 3 8 x $105= -0-
Total for Claims $ -0-

Respectfully submitted,

-~ A\
Date: _October 18, 2007 m@ K—/

William G. Lane, Registration Ng. 24,761

Correspondence Address:
WILLIAM G. LANE, INC., P.C.
16485 Laguna Canyon Road, #250
Irvine, California 92618

Tel. 949-585-0348

Fax. 949-585-0494
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Attorney Docket: C010-1001A-US
ITED STATES PATENT AND TRADEMARK OFFICE

Examiner: Michael H. Thaler

Art Unit: 3731

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Cettificate of Mailing

Executed on < ‘Z/A;Aaz

I hereby certify that this document, together with any described
as being attached or enclosed, is being deposited with the
United States Postal Service as first class mail, postage fully
prepaid, addressed to Commissioner for Patents, P.O. Box

1450, Alexandria, VA 22313-1450 on Desops e I 2007

Maureen Vieira

AN

RESPONSE TO OFFICE ACTION

Sir;

This communication is filed in response to the Office Action mailed on July 18, 2007.

This amendment amends Claims 1, 4, 29; adds new dependent Claims 35-39; and

cancels original Claims 6-15 without prejudice.

No additional filing fees are required because original Claims 6-15 are cancelled.
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CLAIMS LISTING

1. (currently amended) An endovascular stent for a vascular vessel
comprising a generally tubular stent adapted to permanently expand from a first diameter to a
larger second diameter, the stent made of at least one helically wound wire, each wire of the
stent comprising at least two twisted strands, the twisted strands securing fibers between the

twisted strands to form a fiber pile extending outwardly from the stent.

2. (original)  The endovascular stent according to Claim 1 wherein the twisted
strands also securing fibers to form a fiber pile extending inwardly into the stent to substantially

occlude the inner bore of the stent.

3. (original)  The endovascular stent of Claim 1 wherein the fibers are coated

with at least a partially dehydrated hydrophilic polymeric gel.

4. (currently amended) An endovascular stent for occluding the lumen of a

vascular vessel comprising a stent adapted to be expanded in the lumen of a vascular vessel,

the stent having a general conical shape prior to and after expansion with a-generally-conical-

shaped-stent-member-having a first large diameter at one end and a small diameter at the
opposing end, the stent adapted to have permanently—expand the first large diameter

permanently expanded to a larger diameter, the stent made of at least one helically wound wire,

each wire of the stent comprising at least two twisted strands, the twisted strands securing

fibers between the twisted strands to form a fiber pile extending outwardly from the stent and

extending inwardly into the stent to substantially occlude the inner bore of the stent.
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5. (original) The endovascular stent of Claim 4 wherein the fibers are coated

with at least a partially dehydrated hydrophilic polymeric gel.

Claims 6-15 (cancelled)

16. (previously presented) The endovascular stent -according to Claim 1
wherein the fibers are coated with a pharmaceutically acceptable hydrophilic polymeric gel

compatible with mammal body tissues and fluids.

17. (previously presented) The endovascular stent according to Claim 16

wherein the hydrophilic polymeric gel is partially dehydrated.

18. (previously presented) The endovascular stent according to Claim 16

wherein the hydrophilic polymeric gel is fully hydrated.

19. (previously presented) The endovascular stent according to Claim 17
wherein the partially dehydrated hydrophilic polymeric gel is adapted to be hydrated by body

fluids.

20. (previously presented) The endovascular stent according to Claim 18

wherein the fully hydrated hydrophilic polymeric gel is adapted to be hydrated by body fluids.
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21. (previously presented) The endovascular stent according to Claim 16

wherein the hydrophilic polymeric gel coats the fibers of the fiber pile.

22. (previously presented) The endovascular stent according to Claim 16

wherein the hydrophilic polymeric gel encapsulates the fiber pile.

23. (previously presented) The endovascular stent according to Claim 16

wherein one or more beads of the hydrophilic polymeric gel are attached to the fibers.

24. (previously presented) The endovascular stent according to Claim 16

wherein the hydrophilic polymeric gel is not soluble in the body tissues and fluids.

25. (previously presented) The endovascular stent according to Claim 1

wherein the fibers of the fiber pile are biocompatible fibers.

26. (previously presented) The endovascular stent according to Claim 1
wherein the stent is a self-expanding stent adapted to permanently expand from a first diameter

to a larger second diameter.

27. (previously presented) The endovascular stent according to Claim 1
wherein the stent is expandable to permanently expand from a first diameter to a larger second

diameter.
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28. (previously presented) The endovascular stent according to Claim 1

wherein the fiber pile is adapted to form a foundation for tissue growth between the fiber pile

and a surrounding lumenal wall of a vascular vessel when the stent is implanted in a patient.

29. (currently amended) The endovascular stent according to Claim 1
wherein the stent is made of a least two or more helically wound wires, each wire of the stent

comprising at least two twisted strands, the twisted strands securing fibers between the strands

to form a fiber pile extending outwardly from the stent.

30. (previously presented) The endovascular stent according to Claim 29

where at least one helically wound wire is wound in a first direction.

31. (previously presented) The endovascular stent according to Claim 30

wherein at least one other helically wound wire is wound in a second direction.

32. (previously presented) The endovascular stent according to Claim 31
wherein the helically wound wire is in one direction and the helically wound wire is in the other

direction are interwoven to form an interweaving structure stent.

33. (previously presented)  The endovascular stent according to Claim 31
wherein at least one of the helically wound wires crosses over and crosses under at least one

other helically wound wire in a predetermined pattern.
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34. (currently amended) An endovascular stent for a vascular vessel

comprising a longitudinal stent having a circular configuration in cross section at any point
longitudinal along its length, the stent adapted to be permanently expanded radially outward

along its length, the stent made of least one helically wound wire, each wire of the stent

comprising at least two twisted strands, the twisted strands securing fibers between the twisted

strands to form a fiber pile extending outwardly from the stent.

35. (new) The endovascular stent of Claim 1 wherein the fiber pile extending

outwardly from the stent extends radially outwardly.

36. (new) The endovascular stent of Claim 2 wherein the fiber pile extending

inwardly into the stent extends radially inwardly.

37. (new) The endovascular stent of Claim 4 wherein the fiber pile extending

outwardly from the stent extends radially outwardly.

38. (new) The endovascular stent of Claim 4 wherein the fiber pile extending

inwardly into the stent extends radially inwardly.

39. (new) The endovascular stent of Claim 34 wherein the fiber pile

extending outwardly from the stent extends radially outwardly.

Aortic Innovations, LLC, Exhibit 2126
Page 2126 - 158
IPR2023-01232, Edwards Lifesciences Corp. et al v. Aortic Innovations, LLC




Serial No.: 10/018,164
Docket No. C010-1001A-US
Page 7
REMARKS

Claims 1-5 and 16-39 are in the application. Claims 1, 4, 29, and 34 have been
amended, and new Claims 35-39 have been added, and original Claims 6-15 have been
cancelled without prejudice.

Claims 6-15 were withdrawn from consideration pursuant to an election made to the
restriction requirement mailed on January 25, 2005. Applicant intends to file a divisional
application to pick up the subject matter of the nonelected inventions.

Support of amended Claims 1, 29, and 34 is found on page 5, lines 25-31; and page 10,
lines 19-30; and Figures 8, 9, and 10. Support for amended Claim 4 is found on page 5, lines
33-34, page 6, lines 1-9; page 10, lines 19-24; and Figures 5-7.

Support for new Claims 35-39 is found on page 5, lines 25-30; page 10, lines 10-30;
Figures 6-7 (fiber pile 18A); and Figures 8-10 (fiber piles 18a and 18b).

It is submitted that the amended Claims 1, 4, 29, and 34, and the new Claims 35-39 are
fully supported by the application as filed, and add no new matter to the application.

Amended Claims 1, 4, 29, and 34 specify that the twisted strands of each wire of the

stent securing fibers forming the fabric pile between the strands as described in the

specification and illustrated in the drawings, e.g. Figure 7.

Amended Claim 4 in addition specifies that the stent has a conical shape prior to and
after expansion as described in the specification and illustrated in the drawings, e.g. Figure 5.

New Claims 35-39 are dependent upon Claims 1, 2, 4, and 34 and specify that the fabric
pile extending outwardly in Claims 1, 2, and 34 extend radially outwardly and the fabric pile
extending outwardly and inwardly in Claim 4 extends radially outwardly and inwardly.

It is submitted that the amended Claims 1, 4, 29, and 34, and the new Claims 35-39 do

not necessitate a further search and should be entered.
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Before discussing the rejections in detail, applicant wishes to point out that each claim
specifies that the twisted strands of each helically wound wire of the stent secure fibers
between the twisted strands to form a fiber pile extending outwardly from (and “inwardly into” in
some claims) the stent. These features are not taught by any of the cited references and the

references do not lend motivation to one ordinarily skilled in the art to alter the teachings of the

references to obtain these features.

REJECTIONS

Claims 1, 2, 4, and 25-34 have been rejected under 35 U.S.C. 103(a) as being
unpatentable over Callister et al. (6,432,116) in view of Anson et al. (6,432,134). The Action
alleges that Callister et al., in Figs. 10-11, disclose a tubular stent made of at least one helically
wound wire (at 11 and described as being braided in col. 7, lines 35-38) securing fibers (the
strands which form layer 16 as described in col. 5, lines 45-64) to form a fiber pile extending
outwardly from the stent. [emphasis added]

The above teaching in column 7 of Callister et al. is directed to a braided tube, i.e.
tubular member 11 comprises a braided tube of wire or ribbon (col. 7, lines 37-38), and is not
relevant to the patentability of applicant’s claimed invention. Applicant’s stent is not a braided
tube. With regard to the allegation that Callister et al. discloses at least one helically wound
wire securing fibers, applicant is unable to find such a disclosure in col. 5, lines 45-64, or
elsewhere. That referenced section of Callister et al. teaches that “A mesh layer 16 is provided
along at least a section of the outer surface and/or the inner surface of the tubular member...
the mesh layer 16 comprises woven or bundled strands... which may be a single or plurality of

mesh sheets as described above in connection with the mesh member 15" (col. 5, lines 55-59).
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There is no teaching in Callister et al. to form a fiber pile extending outward (or inward) from the
stent.

Referring to the top of column 5 of Callister et al., “In the embodiment illustrated in Fig. 1
[of Callister et al.], the mesh member 15 extends along the length of the tubular member 11
from the first end 12 to the second end 13 thereof. In another embodiment, illustrated in Fig. 5,
the mesh member 15 is disposed in a plurality of sections intermittently spaced along the length
of the tubular member. Fig. 6 illustrates another embodiment in which the mesh member 15
caps over the first end of the tubular member 11. In the embodiment illustrated in Fig. 6, the
mesh member comprises a single sheet of woven material disposed in an end of the tubular
member 11. Alternatively, a plurality of stacked woven mesh sheets may be provided including
sheets having different mesh sizes. In the embodiments illustrated in Figs. 1, 5, and 6, the
mesh member 15 is within the lumen of the tubular member. The mesh member may be
connected to the tubular member by a variety of suitable means including adhesive, heat
bonding or solvent bonding.” (Callister et al., col. 5, lines 1-18).

With regard to the mesh member 15, Callister et al. teaches that “...the mesh member
comprises intertwined strands of a biocompatible material connected to the tubular member 11.
In the embodiment illustrated in Fig. 1, the mesh member comprises bundled strands. In the
embodiment illustrated in Fig. 6, the mesh member comprises woven strands.” (Callister et al.,
col. 4, lines 55-60)

The statement in the Action, “That Callister discloses securing fibers...to form a fiber
pile extending outwardly from the stent.” is completely unsupported. Nowhere within Callister et
al. is there the slightest teaching of securing fibers to or in twisted strands of the helically wound
wire to form a fiber pile extending outwardly from the stent as recited in applicant’s claims.

Mesh layer 16 of Callister et al., which comprises woven or bundled strands, is not a fiber pile.

Aortic Innovations, LLC, Exhibit 2126
Page 2126 - 161
IPR2023-01232, Edwards Lifesciences Corp. et al v. Aortic Innovations, LLC



Serial No.: 10/018,164

Docket No. C010-1001A-US

Page 10

Fiber piles are found on carpets and velvet and the fiber pile of the present invention is similar

to carpet pile (see page 3, lines 29-30 of the application). Fiber piles have a velvety surface of

fine hairs on various surfaces. Callister et al. not only does not disclose a stent with fiber piles,
it fails to disclose a stent with fibers that extends outwardly from the stent.

The claims recite that each wire of the stent comprises at least two twisted strands. The
Action admits that this feature is not taught by Callister et al. The Action recites that “... Anson
et al. teach[s] that a wire which forms a stent should be made from at least two finer strands
twisted together in order to obtain the advantage of providing greater mechanical strength (col.
7, lines 34-37 [Anson et al.]). It would have been obvious to form the Callister et al. wire (at 11)
from at least two finer strands together so that it would too have this advantage.”

Applicant respectfully traverses the Examiner's above conclusion. Even assuming for
argument purposes that the combination argued by the Examiner would be made, the
suggested combination of twisted strand wires still does not disclose or teach “securing fibers
between the twisted strands of a stent wire to form a fiber pile extending outwardly [and/or
inwardly] from the stent” so recited in the claims.

As to Claim 2, the Action states that Callister et al. discloses fibers (the fibers of layer 16
which also can extend inwardly into the stent as indicated in col. 5, lines 45-55) extending
inwardly into the stent to substantially occlude the inner bore of the stent.

Col. 5, lines 45-55, Callister et al., states that:

“In one embodiment, illustrated in Fig. 10, a mesh layer 16 is provided along at

least a section of the outer surface and/or the inner surface of the tubular

member, to facilitate tissue epithelialization along the tubular member 11 and

into the mesh member 15. In the embodiment illustrated in Fig. 10, the mesh

layer 16 is disposed along the entire length of the outer surface of the tubular
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member and transversely disposed at the first end of the tubular member. The

mesh layer may be integral extension of the mesh member 15 or a separate

member connected to or separate from the mesh member 15.”

This section does not disclose fibers or a fiber pile extending inwardly into, or outwardly from,
the stent.

With regard to Claim 4, the Action recites that the stent of Callister et al. is generally
conical-shaped in Figs. 18-19. Figs. 17, 18, and 19 are grouped together and discussed
together by Callister et al. Callister et al. makes reference to Fig. 16, which shows insertion of
the Callister et al. device in the fallopian tubes of a female patient, when discussing the device
of Figs. 17-18. The contraceptive device of Figs. 17-19, is a tubular member 11 which has a
cylindrical shape prior to insertion, placement and expansion (see Fig. 17). In Fig. 17, the
cylindrical, not conical, stent is in its non-contracted state and has not been expanded. A
balloon 38 is inserted into the lumen of the tubular member 11 and filled with liquid — a standard
practice for expanding stents. The cylindrical stent with the balloon is inserted into the lumen of
the fallopian tube using medical catheter techniques. When the stent has been positioned at
the desired location by the physician, the balloon is expanded and a portion of the outer surface
of the stent comes in contact with the inner surface of the fallopian tube (see Figs. 17-19 and
the paragraph bridging cols. 6 and 7 of Callister et al.). The Callister et al. stent prior to
expansion is not conical-shaped; the stent is cylindrical-shaped. Stents are described and
claimed in their pre-expansion state. This is how they are manufactured, sold, and used, just
as a bomb would be described and claimed in its pre-detonation state. Claim 4 as amended
clearly specifies that this stent is in its pre-expanded state. Nowhere does Callister et al.

disclose a conical stent in its pre-expanded state. In fact, Callister et al. teaches away from
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using a stent with a section having a larger diameter than the other prior to the expansion step
(see col. 6, lines 36-59).

Claims 3, 5, 16, and 20 are rejected also under 35 U.S.C. 103(a) as being unpatentably
over Callister et al. (6,432,116) in view of Anson et al. (6,432,034) as applied to Claims 1 and 4
above and further in view of either Whitbounre (5,331,027) or Slaikeu et al. (5,443,907). The
Action continues, “...It is old and well-known in this art to include such a gel on devices inserted
into the body in order to obtain the advantage of making it slippery to facilitate such insertion.
For example, Whitbounre (5,331,027) or Slaikeu et al. (5,443,907) each disclose this." This
rejection concludes with a statement: “It would have been obvious to include such gel on the
Callister et al. device so that it too would have this advantage.”

Applicant cannot speak to whether it would have been obvious to include the gel on the
Callister et al. device, but the applicant can clearly state that its claimed device is not disclosed
by Callister et al., alone or in view of Anson et al., and in further view of either Whitbounre or
Slaikeu et al. None of the references teach a stent having a fiber pile extending outwardly from
the stent. In addition, they do not teach having the twisted strands of the stent wire securing
fibers between the twisted strands to form a fiber pile. All the elements of the rejected Claims
3, 5, 16 and 24 are not disclosed by the references, and there is no motivation in any of the art
to modify the references to meet all the claimed elements.

The Action addresses arguments made by the applicant in response to the first Action.
Applicant argued and continues to argue that the fibers of the claimed invention are not woven
to form a mesh as in Callister et al. In response to this point, the Action states that “Callister et
al. teach that the strands can be bundled rather than woven (col. 4, lines 57-60, and col. 5, lines
55-66)". The above referenced lines of Callister et al. refer to bundled strands for the mesh
member 15 and the mesh layer 16, not fiber pile comprising fibers that are secured by the
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twisted strands of the helical wire. The fabric pile of the claimed invention is a key element.
None of the references disclose a stent with a fabric pile.

The Action continues that: “In response to the argument near the bottom of page 2 of
the response that fabric piles have depth, while fiber mesh is sheet-like and has relatively little
depth, it is noted that the fibers of mesh 15 shown in Figs. 1-5, for example, clearly have
significant depth and that the fibers forming layer 16 in Fig. 10 may be an extension of mesh
member 15 (col. 5, lines 52-53).”

Callister never teaches that “the fibers forming layer 16 in Figure 10 may be an
extension of the mesh member 15 at col. 5, lines 52-53 or elsewhere. The referenced lines are
quoted above on page 9. With regard to Figure 4, Callister et al. states: “As illustrated in Fig. 4,
showing a transverse cross section of the tubular member shown in Fig. 3 taken along lines 4-
4, the mesh member 15 expands so that it extends across the expanded lumen 14 of the
tubular member 11" (col. 4, lines 36-39). Fig. 3 is an elevational view of the occluding device
shown in Fig. 1, in an expanded configuration (col. 3, lines 27-28). The description of Figs. 1-5
clearly teaches that 15 is a mesh member, not a fabric pile (col. 4, lines 31-49).

The fiber pile cannot be a mesh member because the fiber pile cannot expand so that it
extends across the expanded lumen of the stent. The fibers of the fiber pile have a finite length
and that length determines the depth of the pile. The fibers of the pile must have sufficient
length before the stent lumen is expanded to bridge the expanded lumen of the stent.

There is absolutely no teaching in the drawings or specification of Callister et al. about
fibers of fiber piles or about the fibers of fiber piles extending inwardly or outwardly.

The Action continues and states, “As to Claim 4, although the Callister et al. stent
eventually becomes cylindrical upon full expansion, it is generally conical-shaped prior to full
expansion as shown in Figs. 18-19. The claim [4] does not require the stent to be generally
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conical-shaped upon full expansion.” Claim 4 as amended does require the stent to be
generally conical-shaped prior to and after expansion.

The Examiner referred the applicant to page 7, lines 25-30, of applicant’s specification
with regard to the arguments made in the first full paragraph of applicant’s response to the first
action on the merits. As to the sentence on lines 6-7 of the first full paragraph on page 6 of the
Response to the Office Action mailed on April 26, 2007, applicant retracts the sentence which
was overly broad. What applicant meant was that it is not well-known to place a gel on stents
placed into the vascular system. Applicant congratulates the Examiner on his sharp eye.

Applicant respectfully submits that in light of the claims as amended, and currently in the
application, and in view of the above remarks, the application is in condition for allowance, and
the claims as amended are patentable over the four cited references identified in the Office
Action and discussed above.

A favorable action is solicited.

Respectfully submitted,

W OR TGN v\

William G. Lane
Registration No. 24,761

Correspondence Address:
WILLIAM G. LANE, INC., P.C.
16485 Laguna Canyon Road, #250
Irvine, California 92618
Telephone: 949-585-0348
Facsimile: 949-585-0494
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Office Action Summary Examiner Art Unit

Michael Thaler 3731

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply
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6)X Claim(s) 1-5 and 16-34 is/are rejected.
7)J Claim(s) ______is/are objected to.
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Claims 6-15 are withdrawn from further consideration
pursuant to 37 CFR 1.142(b), as being drawn to a nonelected
species, there being no allowable generic or 1linking claim.
Applicant timely traversed the restriction (election)
requirement in the reply filed on May 31, 2005.

Clgims 1, 2, 4 and 25-34 are rejected under 35 U.S.C.
103(a) as being unpatentable over Callister et al. (6,432,116)
in view of Anson et al. (6,432,134). Callister et al., in
figures 10-11, disclose a tubular stent made of at least one
helically wound wire (at 11 and described as being braided in
col. 7, 1lines 35-38) securing fibers (the strands which form
layer 16 as described in c¢ol. 5, lines 45-64) to form a fiber
pile extending outwardly from the stent. Callister et al. fail
to disclose the wire as comprising at least two twisted strands.
However, Anson et al. teach that a wire which forms a stent
should be made from at least two finer strands twisted together
in order to obtain the advantage of providing greater mechanical
strength (col. 7, 1lines 34-37). It would have been obvious to
form the Callister et al. wire (at 11) from at least two finer
strands twisted together so that it too would have this
advantage. As claim 2, Callister et al. disclose fibers (the
fibers of layer 16 which can also extend inwardly into the stent

as indicated in col. 5, lines 45-55) extending inwardly into the
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stent to substantially occlude the inner bore of the stent. As
to claim 4, the Callister et al. stent is generally conical-
shaped in figures 18-19.

Claims 3, 5 and 16-24 are rejected under 35 U.S.C. 103 (a)
as being unpatentable over Callister et al. (6,432,116) in view
of Anson et al. (6,432,134) as applied to claims 1 and 4.above,
and further in view of either Whitbounre (5,331,027) or Slaikeu
et al. (5,443,907) . Callister et al. fail to disclose a
hydrophilic polymeric gel. However, it is old and well known in
this art to include such a gel on devices inserted into the body
in order to obtain the advantage of making them slippery to
facilitate such insertion. For example, Whitbounre (5,331,027)
or Slaikeu et al. each disclose this. It would have been
obvious to include such gel on the Callister et al. device so
that it too would have this advantage.

Applicant's arguments filed April 30, 2007 have been fully
considered but they are not persuasive. In response to the
argument near the bottom of page 2 of the response that fibers
of the fabric pile are not woven together to form a mesh, it is
noted that Callister et al. teach that the strands can be
bundled rather than woven (col. 4, lines 57-60 and col. 5, lines
55-56) . In response to the argument near the bottom of page 2

of the response that fabric piles have depth while fiber mesh is
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sheet-1like and has relatively little depth, it is noted that the
fibers of mesh 15 shown in figures 1-5, for example, clearly
have significant depth and that the fibers forming layer 16 ip
figure 10 may be an extension of the mesh member 15 (col. 5,
lines 52-53. As to claim 4, although the Callister et alﬂ stent
eventually becomes cylindrical wupon full expansion, it is
generally conical-shaped prior to full expansion as shown
figures 18-19. The claim does not require the stent to be
generally conical-shaped upon full expansion. As to the
arguments on page 6 of the response regarding the gel, note page
7, lines 25-30 of applicant’s specification.

Any inquiry concerning this communication or earlier
communications from the examiner should be’directed to Michael
Thaler whose telephone number is (571) 272-4704. The examiner
can normally be reached Monday to Friday.

If attempts to reach the examiner by telephone are
unsuccessful, the examiner’s supervisor, Anhtuan T. Nguyen can
be reached on (571) 272-4963. The fax phone number for the
organization where this application or proceeding is assigned is

(571) 273-8300. %}_&/

MICHAEL THALER
mht : PRIMARY EXAMINER
ART UNIT 3731
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Attorney Docket: C010-1001A-US

THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicarﬁ:ﬂ Timothy A.M. Chuter Examiner: Michael H. Thaler
Serial No.: 10/018,164 Art Unit: 3731 N

Date Filed:  May 20, 2002
For: LARGE VESSEL STENTS AND

OCCLUDERS
Certificate of Mailing
Mail Stop Amendment I hereby certify that this document, together with any described
Commissioner for Patents as being attached or enclosed, is being deposited with the
United States Postal Service as first class mail, postage fully
P.O. BOX. 1450 prepaid, addressed to Commissioner for Patents, P.O. Box
Alexandria, VA 22313-1450 1450, Alexandria, VA 22313-1450 on #PR 26,2007
Executed on ‘/Z; ¢o? / ;EM .
Maureen Vieira

RESPONSE TO OFFICE ACTION
Sir;
This communication is filed in response to the Office Action mailed on October 30, 2006.
A three-month extension of time is requested, until April 30, 2007; the fee of $510.00 for a small

entity is attached hereto.

REMARKS

Claims 1-56 and 16-34 are in the application. Claims 6-15 have been withdrawn from

consideration.

THE CLAIMED INVENTION
The claims of the present invention are directed endovascular stents for maintaining

vascular patency in humans and animals and endovascular stents for occluding vascular

members in humans and animals. The vessels of the vascular system in humans and animals

. form a complex system and the vessels bend and curve through the body and healthy vessels .

have a generally circular shape. However, the cross section of non-healthy vessels for a variety

05/01/2007 CCHAUL 00000023 10018164
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of reasons can be far from the idealized cross section area. With age and disease, the shape
of the vessels deviate from a circular in cross section. Unfortunately, it is the older population
that have unhealthy vessels due to aging and disease that require the use of stents, both as
grafts for maintaining vascular patency and for occluding vascular members. In many cases,
the traditional graft and stent cannot be used in vessels with highly irregular-shaped cross
sections because they do not completely seal around the circumference of the stent with the
vessel, leaving voids which can cause leaks or which can receive blood which will coagulate
which can cause other problems and complications. The present invention is directed to stent
grafts and stent occluders that can address the problem of vessels with irregular cross sections.
The stents of the claims have the ability to form a seal completely around the circumference of
the stent inner circumference wall of the vessel.

For the graft stent this is accomplished by incorporating a fabric pile on the outside of
the stent with the individual fibers extending radially outward. When the stent is placed in the
vessel and expanded, the fibers will be depressed as required to fit the internal shape of the
wall of diseased, aged or damaged vessel. Similarly, stent occluder has a fabric pile extending
both radially outward and radially inward. The radially outward extending pile performs the
same function as for the stent graft of the present invention. The inwardly extending pile forms
a matrix for blood to coagulate on and to form a sealed wall which seals off the vessel. The
sealed wall of the coagulated blood encourages tissue growth, and with tissue growth, the
vessel is permanently sealed off. A fabric pile is not a mesh. In other words, the fibers of the
fabric pile are not woven together to form a mesh, but rather they are like the pile of a rug, with
the individual fibers extending to the surface of the rug or the pile. Fabric piles have depth;

fiber mesh is sheet-like and has relatively little depth.
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THE CLAIM REJECTION
THE CLAIMS

Claims 1-5 and 16-34 have been rejected under 35 USC 103(a) as being unpatentable
over Callister et al. (US 6,432,116) in view of Anson et al. (US 6,432,134). The basis for the
rejection is set forth on pages 2-4 of the Office Action and will not be repeated herein.

Claim 1 is directed to an endovascular stent which can permanently expanded from a
first diameter to a larger second diameter. The stent is made up of at least one helically wound
wire, each wire of the stent comprising at least two twisted strands. The twisted strands
securing fibers to form a fiber pile extending outwardly from the stent.

Claim 2 which is dependent upon Claim 1 provides that the twisted strands also secure
fibers to form a fiber pile extending inward into the stent to substantially occlude the inner bore
of the stent.

Claim 3 which is dependent upon Claim 1 provides that the fibers are coated with at
least a partially dehydrated hydrophilic polymeric gel.

Independent Claim 4 is directed to an endovascular stent for occluding the lumen of a
vascular vessel comprising a general conical-shaped stent member having a firs large diameter
at one end and a small diameter at the opposing end, the stent adapted to permanently expand
the first large diameter to a larger diameter. The stent is made of at least one helically wound
wire. Each wire of the stent comprises at least two twisted strands. The twisted strands secure
fibers to form a fiber pile extending outwardly from the stent and extending inwardly into the
stent to substantially occlude the inner bore of the stent.

Claim 5 is similar to Claim 3 but dependent upon Claim 4.
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Claim 16 is dependent upon Claim 1 and provides that the fibers are coated with a
pharmaceutically acceptable hydrophilic polymeric gel compatible with mammal body tissues
and fluids.

Claims 17-24 are dependent upon Claim 16 and deal with other embodiments of the
hydrophilic polymeric gel.

Claim 25 which is dependent upon Claim 1 specifies that the fibers of fiber pile are
biocompatible fibers.

Claim 26 specifies the self-expanding stent.

Claim 27 which is dependent upon Claim 1 specifies that the stent is expandable to
permanently expand from a first diameter to second diameter.

Claim 28 is dependent upon Claim 1 and provides that the fiber pile is adapted to form a
foundation for tissue growth between the fiber pile and a surrounding lumenal wall of a vascular
vessel when the stent is implanted in a patient.

Claims 29-33 are directed to endovascular stent where the stent is made up of at least
two or more helically wound wires.

Claim 34 is directed to an endovascular stent comprising a longitudinal stent having a
circular configuration in cross section at any point along its length, the stent adapted to be
permanently expanded radially outward along its length. The stent is made of at least one
helically wound wire. Each wire of the stent comprising at least two twisted strands, the twisted
strands securing fibers to form a fiber pile extending outwardly from the stent.

Applicant respectfully traverses the rejection of the claims.

Aortic Innovations, LLC, Exhibit 2126
Page 2126 - 177
IPR2023-01232, Edwards Lifesciences Corp. et al v. Aortic Innovations, LLC



Serial No.: 10/018,164
Docket No. C010-1001A-US
Page 5
THE CITED PRIOR ART

Callister et al. is directed to a stent for occluding vessels especially occluding vessels for
sterilization. It alleged in the Office Action that Callister discloses a tubular stent made of at
least one helically wound wire which can be braided for securing fibers to form a fiber mesh
layer 16 extending along the outer surface and/or inner surface of the stent. There is no
disclosure or suggestion in the Callister that the mesh layer 16 or mesh member 15 is a fiber
pile or that it is beneficial to have a fiber pile on the outside or inside of the occluders. The
Action admits that Callister et él. fails to disclose the wires comprising at least two twisted
strands. The Action relies on Anson et al. to teach that a wire which forms a stent should be
made from at least two finer strands twisted together in order to obtain the advantage of
providing greater mechanical strength. Anson does not teach or suggest utilizing two twisted
strands to secure fibers for a fiber pile. Even it the wires of the stent of Callister were made
from at least two finer strands twisted together, there is still no teaching between the two
references of having a covering of fiber pile or having the twisted strands secure fibers in
forming a fiber pile extending outwardly or inwardly in the stent.

The Action alleges that Callister et al. discloses fibers (the strands which form layer 16
as described in col. 5, line 64) to form a fiber pile extending outwardly from the stent. The mesh
member 15 and mesh layer 16 of Callister is discussed in detail in column 5, lines 29-64.
Nowhere within this detailed discussion is there any suggestion or teaching of utilizing or
forming a fiber pile. A fiber pile as explained above can be adapted to close off the inner
circumference of a lumen that has extremely irregular surface because of disease, or damage,
or age. A mesh does not have that same ability. A mesh is like a piece of cloth or sheet. In
column 3 in the paragraph referenced in the Office Action, it is taught that the “mesh layer 16

comprises woven or bundled strands of a, preferably, biocompatible material which may be a,
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single or plurality of mesh sheets as discussed above in connection with mesh member 15.”

Callister fails to teach the utilization of a fiber pile, and Anson et al. fails to teach the use of a
fabric pile.

The Office Action admits that Callister et al. fails to disclose a hydrophilic polymeric gel.
However, the Action contends that it is old and well-known in the art to include such a gel on
devices inserted into the body in order to obtain the advantage of making them slippery to
facilitate such insertion. Applicant does not deny that it is well-known in the art to coat certain
instruments with gels for insertion into the body cavities, such as the throat, the rectum, into the
urethra, nasal passages, and the like. It is not old and well-known in the art to place a gel on
devices inserted into the vascular system. Applicant requests a reference showing that is old
and well-known to place a hydrophilic polymeric gel on a device inserted into the vascular
system.

With regard to Claim 14, the Office Action points out that Callister et al. discloses a stent
in Figures 18-19 that is generally conical-shaped. The stent of Figure 18 and 19 is discussed
on the last line in column 6 and in the top two paragraphs in column 7 of Callister. The stent of
Figures 18 and 19 is the same stent. In Figure 18, a section of the tubular member 11
extending from the second end of the tubular member is expanded into contact with the wall of
the fallopian tube 42. Callister discloses a cylindrical stent that has one end expanded leaving
the other end unexpanded to form a semi-conical shape. Claim 4 is directed to an conical
vascular stent that has a conical shape prior to expansion and after expansion Callister does
not disclose such a stent and does not suggest such a stent.

The elements of the remaining claims 5, 16-34, which have not been attacked

individually in the Office Action, all disclose elements that disclosed neither by Callister or
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Anson. The stents of the claims of the present invention are directed to overcome a problem
that neither Callister et al. or Anson et al. were directed to.

It is respectfully submitted that, in light of the above remarks, Claims 1-5 and 16-34 of
the present invention are patentable and the application should pass to issuance. A favorable
action is solicited.

If the Examiner has any questions regarding this response or has any suggestions
regarding amendments to the claims, the Examiner is respectfully requested to call the

undersigned.

Respectfully submitted,

William G. Lane
Registration No. 24,761

Correspondence Address:
WILLIAM G. LANE, INC., P.C.
16485 Laguna Canyon Road, #250
Irvine, California 92618
Telephone: 949-585-0348
Facsimile: 949-585-0494
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Serial No.:  10/018,164 Art Unit: 3731
Date Filed:  May 20, 2002
For: LARGE VESSEL STENTS AND

OCCLUDERS
Contf Mail
H . | hereby certify that this document, together with any described as being
Mail St_Op,Amendment attached or enclosed, is being deposited with the United States Postal
Commissioner for Patents Service as first class mail, postage fully prepaid, addressed to
Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450
P.O. Box. 1450 on APRIL 26, 2007,
Alexandria, VA 22313-1450 o ﬁ[ !/. .
Executed on /7 ? o/ Al RAA
Maureen Vieira

TRANSMITTAL AND REQUEST FOR THREE-MONTH EXTENSION OF TIME

Sir:

The following documents are enclosed in connection with applicant's response to the
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Response to Office Action;
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Application No. Applicant(s) -

10/018,164 CHUTER, TIMOTHY A.M.
Office Action Summary Examiner ArtUnit

Michael Thaler 3731

- The MAILING DATE of this communication appears on the cover sheet with the correspondence address ~
Period for Reply :

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS,
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication.
- If 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 to reply within the set or extended period for reply will, by statute, cause the application to become 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 adjustment. See 37 CFR 1.704(b).

Status
1)IX] Responsive to communication(s) filed on 31 May 2005.
2a)] This action is FINAL. 2b)X This action is non-final. -

3)[O 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 O.G. 213.

Disposition of Claims

4) Claim(s) 1-34 is/are pending in the application.
4a) Of the above claim(s) 6-15 is/are withdrawn from consideration.

5[] Claim(s) is/are allowed. :

6)X Claim(s) 1-5 and 16-34 is/are rejected.

7)O Claim(s) ____is/are objected to.

8)[] Claim(s) _____ 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: a)[_] accepted or b)[] objected to by the Examiner.
’ Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).
11)J The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

12)[_] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a)(JAIl b)[J Some * ¢)[_] None of:
1.[] Certified copies of the priority documents have been received.
2.[] Certified 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.

Attachment(s)
1) E Notice of References Cited (PTO-892) 4) E] Interview Summary (PTO-413)
2) [ Notice of Draftsperson’s Patent Drawing Review (PTO-948) Paper No(s)Mail Date. ____
3) [] Information Disclosure Statement(s) (PTO/SB/08) 5) L] Notice of Informal Patent Application
Paper No(s)/Mail Date . 6) [:] Other:
U.S. Patént and Trademark Office )
PTOL-326 (Rev. 08-06) Office Action Summary Aortic |ﬁmm@ﬂ_@@\@@@ﬁe§%1025
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Applicant's election with traverse of the species of
figures 8-10 in the reply filed on May 31, 2005 is acknowledged.
The only traversal is on the ground(s) that figures 5-7 should
be included with figures 8-10 to form one species. Upon
reconsideration, this is agreed to. Therefore, claims 4 and 5
which are drawn to the embodiment of figures 5-7 will be
examined on the merits. The requirement itself is still deemed
proper and is therefore made FINAL.

Claims 6-15 are withdrawn from further considefation
pursuant to 37 CFR 1.142(b), as being drawn to a nonelected
species, there being no allowable generic or linking claim.
Applicant timely traversed the restriction (election)
requirement in the reply filed on May 31, 2005.

The following is a quotation of 35 U.S.C. 103(a) which
forms the basis for all obviousness rejections set forth in this

Office action:

(a) A patent may not be obtained though the invention is not identically
disclosed or described as set forth in section 102 of this title, if the
differences between the subject matter sought to be patented and the prior
art are such that the subject. matter as a whole would have been obvious at
the time the invention was made to a person having ordinary skill in the
art to which said subject matter pertains. Patentability shall not be
negatived by the manner in which the invention was made.

Claims 1-5 and 16-34 are rejected under 35 U.S.C. 103(a) as
being unpatentable over Callister et al. (6,432,116) in view of

Anson et al. (6,432,134). Callister et al., in figure 10,
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disclose a tubular stent made of at least one helically wound
wire (at 11 and described as being braided in col. 7, lines 35-
38) securing fibers (the strands which form layer 16 as
described in col. 5, lines 64) to form a fiber pile extending
outwardly from the stent. Callister et al. fail to disclose the
wire as comprising at least two twisted strands. However, Anson
et al. teach that a wire which forms a stent should be made from
at least two finer strands twisted together in order to obtain
the advantage of providing greater mechanical strength (col. 7,
lines 34-37). It would have been obvious to form the Callister
et al. wire (at 11) from at least two finer strands twisted
together so that it too would have this advantage. As claim 2,
Callister et al. disclose.fibers (the fibefs of layer 16 which
can also extend inwardly into the stent as indicated in col. 5,
lines 45-55) extendiné inwardly into the stent to substantially
occlpde the inner bore of the stent. As to claim 3, Callister
et al. fail to disclose a hydrophilic polymeric gel. However,
it is 0ld and well known in this art to include such a gel on
devices inserted into the body in order to obtain the advantage
of making them slippery to facilitate such insertion. It would
have been obvious to include such gel on the Callister et al.

device so that it too would have this advantage. As to claim 4,
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the Callister et al. stent is generally conical-shaped in
figures 18-19.

The prior art made of record and not relied upon 1is
considered pertinent to applicant's disclosure.

Any inqQuiry <concerning . this communication or earlier
communications from the examiner should be directed to Michael
Thaler whose telephone number is (571) 272-4704. The examiner
can normally be reached Monday to Friday.

If attempts to reach the examiner by telephone are
unsuccessful, the examiner’'s supervisor, Anhtuan T. Nguyen can
be reached on (571) 272-4963. The fax phone number for the

organization where this application or proceeding is assigned is

(571) 273-8300.

)
Gt P

MICHAEL THALER
mht ' PRIMARY EXAMINER
ART UNIT 3731
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Attorney Docket: C010-1001A-US

\

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Appliéants: Timothy A.M. Chuter Examiner: Michael H. Thaler
Serial No.: 10/018,164 Art Unit: 3731

Date Filed:  05/20/2002

For: LARGE VESSEL STENTS AND OCCLUDERS

Conlh [ Maii
| hereby certify that this document, together with any described as being
attached or enclosed, is being deposited with the United States Postal

Commissioner for Patents Service as first class mail, postage fully prepaid, addressed to

P. O. Box 1450 Com issikor}elr-for Patents, P.O. Box 1450, Alexandria, VA 22313-1450
s : on glﬁ Al

Alexandria, VA 22313-1450

[
Dated: ‘//7/0(' M‘"‘M

Maureen Vieira

STATUS INQUIRY

Sir:

Please advise the status of the above-identified patent application.

Respectfully requested,

oot | WO ——5 C XY

iliam G. Lane
Registration No. 24,761

Correspondence Address:
WILLIAM G. LANE, INC., P.C.
16485 Laguna Canyon Road, #250
Irvine, California 92618

Tel. 949-585-0348

Fax. 949-585-0494
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Attorney Docket: C010-1001A-US

JN THE UNITED STATES PATENT AND TRADEMARK OFFICE

,:7
AppliGA™™ Timothy AM. Chuter Examiner: Michael Thaler
Serial No.: 10/018,164 Art Unit: 3731

Date Filed:  May 20, 2002
For: LARGE VESSEL STENTS AND

OCCLUDERS
Cettificate of Mailing
Mail Stop Amendment _ | hereby certify that this document, together with any described
Commissioner for Patents as being attached or enclosed, is being deposited with the
P.O.B United States Postal Service as first class mail, postage fully
il OX. 1450 prepaid, addressed to Commissioner for Patents, P.O. Box
Alexandria, VA 22313-1450 1450, Alexandria, VA 22313-1450 on 5
~
Executed on /85705
Maureen Vieira

RESPONSE TO
NOTICE OF NON-COMPLIANT AMENDMENT

Sir:
This amendment is filed in response to the Notice mailed on May 10, 2005.
Original Claims 1-15 remain in the application. Claims 16-34 which are set forth below are

added to the application.
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CLAIMS LISTING

1. (original)  An endovascular stent for a vascular vessel comprising a generally
tubular stent adapted to permanently expand from a first diameter to a larger second diameter,
the stent made of at least one helically wound wire, each wire of the stent comprising at least
two twisted strands, the twisted strands securing fibers to form a fiber pile extending outwardly

from the stent.

2. (original)  The endovascular stent according to Claim 1 wherein the twisted strands
also securing fibers to form a fiber pile extending inwardly into the stent to substantially occlude

the inner bore of the stent.

3. (original)  The endovascular stent of Claim 1 wherein the fibers are coated with at

least a partially dehydrated hydrophilic polymeric gel.

4. (original)  An endovascular stent for occluding the lumen of -a vascular vessel
comprising a generally conical-shaped stent member having a first large diameter at one end
and a small diameter at the opposing end, the stent adapted to permanently expand the first
large diameter to a larger diameter, the stent made of at least one helically wound wire, each
wire of the stent comprising at least two twisted strands, the twisted strands securing fibers to
form a fiber pile extending outwardly from the stent and extending inwardly into the stent to

substantially occlude the inner bore of the stent.
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5. (original)  The endovascular stent of Claim 4 wherein the fibers are coated with at

least a partially dehydrated hydrophilic polymeric gel.

6. (original) An endovascular stent for occluding a lumen of a vascular vessel
comprising a generally umbrella-shaped member having a plurality of radially wire ribs joined
together at one of their ends and biased to extend radially outwardly and downwardly, each rib
comprising of at least two twisted strands, the twisted strands securing fibers which ektend

outwardly from the wire ribs to form a fiber pile.

7. (original)  The endovascular stent according to Claim 6 wherein the twisted strands
also secure fibers which extend inwardly from the wire ribs to substantially occlude the inner

bore of the stent.

8. (original) The endovascular stent according to Claim 6 wherein the fibers are

coated with at least a partially dehydrated hydrophilic polymeric gel.

9. (original)  An endovascular stent comprising a generally tubular-shaped stent
adapted to permanently expanded from a first diameter to a larger second diameter, the stent
surrounded on its external tubular walls with a radially expandable graft having a fiber pile

extending outwardly from the walls of the graft.

10. (original) The endovascular stent according to Claim 9 wherein one end of the
stent is covered by an end wall of the graft, the end wall of the graft having a fiber pile

extending outward from its external surface.
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11. (original) The endovascular stent according to Claim 9 wherein the radially
expandable graft having end walls at both ends and sealing off the ends of the stent, the end

wallls of the graft having fiber pile extending outwardly from their external surface.

12. (original) The endovascular stent according to Claim 9 wherein the fiber pile is

coated with at least a partially dehydrated hydrophilic polymer gel.

13. (original) An occluder comprise a semi-permeable expandable bag having a one-
way flow valve which is secured to a delivery tube by releasable bond, the bag having a
chamber which is in fluid communication with the delivery tube via the one-way flow valve, a
slurry of inert biocompatible particulate solids at least partially filling the bag, particulate solids
comprising at least a partially dehydrated hydrophilic polymeric gel that when wetted with water
expands filling the bag’s chamber and expanding the bag radially outwardly, the chahber

adapted to receive aqueous solutions through the delivery tube and one-way flow valve.

14. (original) An occluder compfising a semi-permeable bag having a central chamber,
a one-way flow valve opening into the central chamber, a delivery tube which is secured to the
one-way flow valve for delivery of materials through the valve into the central chamber, the
delivery tube secured to the bag by releasable bond, the bag adapted to receive a slurry of

particulate solids in an aqueous medium through the delivery tube and through the one-way

valve.
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15. (original) An occluder comprising an impervious expandable outer bag and an
expandable semi-permeable inner bag within the impervious outer bag to form a chamber
between the inner side of the outer bag and the outer side of the inner bag, a one-way flow
valve within the inner bag adapted to permit delivery of aqueous solutions into the inner bag
through a delivery tube secured to the one-way flow valve and in fluid communication with the
valve, the delivery tube is secured to the outer bag by a releasable bond, particulate solids
filling the inner bag, the particulate solids comprising at least a partially dehydrated hydrophilic

polymeric gel which is adapted to expand when hydrated.

16.~(new) The endovascular stent according to Claim 1 wherein the fibers
are coated with a pharmaceutically acceptable hydrophilic polymeric gel compatible with

mammal body tissues and fluids.

17. (new) The endovascular stent according to Claim 16 wherein the

hydrophilic polymeric gel is partially dehydrated.

18. (new) The endovascular stent according to Claim 16 wherein the

hydrophilic polymeric gel is fully hydrated.

19. (new) The endovascular stent according to Claim 17 wherein the

partially dehydrated hydrophilic polymeric gel is adapted to be hydrated by body fluids.

20. (new) The endovascular stent according to Claim 18 wherein the fully

hydrated hydrophilic polymeric gel is adapted to be hydrated by body fluids.
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21. (new) The endovascular stent according to Claim 16 wherein the

hydrophilic polymeric gel coats the fibers of the fiber pile.

22. (new) The endovascular stent according to Claim 16 wherein the

hydrophilic polymeric gel encapsulates the fiber pile.

23. (new) The endovascular stent according to Claim 16 wherein one or

more beads of the hydrophilic polymeric gel are attached to the fibers.

24. (new) The endovascular stent according to Claim. 16 wherein the

hydrophilic polymeric gel is not soluble in the body tissues and fluids.

25. (new) The endovascular stent according to Claim 1 wherein the fibers of

the fiber pile are biocompatible fibers.

26. (new) The endovascular stent according to Claim 1 wherein the stent is
a self-expanding stent adapted to permanently expand from a first diameter to a larger second

diameter.

27. (new) The endovascular stent according to Claim 1 wherein the stent is

expandable to permanently expand from a first diameter to a larger second diameter.
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28. (new) The endovascular stent according to Claim 1 wherein the fiber pile

is adapted to form a foundation for tissue growth between the fiber pile and a surrounding

lumenal wall of a vascular vessel when the stent is implanted in a patient.

29. (new) The endovascular stent according to Claim 1 wherein the stent is
made of a least two or more helically wound wires, each wire of the stent comprising at least
two twisted strands, the twisted strands securing fibers to form a fiber pile extending outwardly

from the stent.

30. (new) The endovascular stent according to Claim 29 where at least one

helically wound wire is wound in a first direction.

31. (new) The endovascular stent according to Claim 30 wherein at least

one other helically wound wire is wound in a second direction.

32. (new) The endovascular stent according to Claim 31 wherein the
helically wound wire is in one direction and the helically wound wire is in the other direction are

interwoven to form an interweaving structure stent.

33. (new) The endovascular stent according to Claim 31 wherein at least
one of the helically wound wires crosses over and crosses under at least one other helically

wound wire in a predetermined pattern.
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34. (new) An endovascular stent for a vascular vessel comprising a

longitudinal stent having a circular configuration in cross section at any point longitudinal along
its length, the stent adapted to be permanently expanded radially outward along its length, the
stent made of least one helically wound wire, each wire of the stent comprising at least two

twisted strands, the twisted strands securing fibers to form a fiber pile extending outwardly from

the stent.
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ELECTION OF SPECIES
The application has been subject to an election of species requirement. Pursuant to this

requirement, the applicant elects the species of Figures 8-10. The species of Figures 8-10 is

readable on Claims 1, 3, and 16-34.

REMARKS

Original Claims 1-15 and new Claims 16-34 are in the application. Claims 16-33 are
ultimately dependent upon Claim 1. Claim 34 is an independent claim.

Applicant respectfully submits that the species of Figures 5-10 is covered by Claim 34.

Applicant traverses the election of species requirement as follows. Applicant
respectfully submits that Figures 1-4, 11-14, and 26 are directed to one species; that Figures 5-
10 are directed to a second species; that Figures 15-18 are directed to a third species; and that
Figures 19-25 are directed to a fouﬁh species. Even though applicant traverses the election of
species requirement, it makes the above election pursuant to the Patent Office Rules.

As the Examiner stated: “Upon the allowance of a generic claim, applicant will be
entitled to consideration of claims to additional species which are written in dependent form or
otherwise include all the limitations of an allowed generic claim as provided by 37 CFR 1.141.”
Upon allowance of a generic claim, applicant will prevail itself under Rule 141.

If additional claims are added after the election, applicant will indicate which are

readable upon the elected species.
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It is respectfully submitted that this amendment is fully responsive to the Office Action

mailed on January 25, 2005 and the Notice mailed on May 10, 2005.

Respectfully submitted,

o = W@\Q\

illiam G. Lane
Registration No. 24,761

WILLIAM G. LANE, INC., P.C.
16485 Laguna Canyon Road, #250
Irvine, California 92618
Telephone: 949-585-0348
Facsimile: 949-585-0494

Correspondence Address: X b
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Address: COMMISSIONER FOR PATENTS

P.0O. Box 1450
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WIWVIWV.USpLD. gov

I APPLICATION NO. ] FILING DATE L FIRST NAMED INVENTOR I ATTORNEY DOCKETNO. | CONFIRMATION NO. —|
10/018,164 05/20/2002 Timothy AM. Chuter C010-1001A-US 8768
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William G Lane
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[ ART UNIT I PAPER NUMBER l
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Please find below and/or attached an Office communication concerning this application or proceeding.
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COMMISSIONER FOR PATENTS

UNITED STATES PATENT anD TRADEMARK OFFICE
P.O. Box 1450

ALEXANDRIA, VA 22313-1450

www.uspto.gov

Notice of Non-Compliant Amendment (37 CFR 1.121)

The amendment document filed on __04/25/05 _is considered non-compliant because it has failed to meet the requirements of
37CFR 1.121. In order for the amendment document to be compliant, correction of the following item(s) is required. Only the
corrected section of the non-compliant amendment document must be resubmitted (in its entirety), e.g., the entire
“Amendments to the claims” section of applicant’s amendment document must be re-submitted. 37 CFR 1.121(h).

THE FOLLOWING CHECKED (X) ITEM(S) CAUSE THE AMENDMENT DOCUMENT TO BE NON-COMPLIANT:
1. Amendments to the specification: ’
[:] A. Amended paragraph(s) do not include markings.
[:I B. New paragraph(s) should not be underlined.
D C. Other

D 2. Abstract:
A. Not presented on a separate sheet. 37 CFR 1.72.
(] B Other

O 3. Amendments to the drawings:

4. Amendments to the claims:

A. A complete listing of all of the claims is not present.

| B. The listing of claims does not include the text of all pending claims (including withdrawn claims)

D C. Each claim has not been provided with the proper status identifier, and as such, the individual status of each
claim cannot be identified. Note: the status of every claim must be indicated after its claim number by using
one of the following 7 status identifiers: (Original), (Currently amended), (Canceled), (Withdrawn), (Previously
presented), (New) and (Not entered).

E D. The claims of this amendment paper have not been presented in ascending numerical order.

E. Other:

For further explanation of the amendment format required by 37 CFR 1.121, see MPEP Sec. 714 and the USPTO website at
http://www.uspto.gov/web/oftices/pac/dapp/opla/precgnotice/officefl ver.pdf .

If the non-compliant amendment is a PRELIMINARY AMENDMENT, applicant is given ONE MONTH from the mail date of
this letter to supply the corrected section which complies with 37 CFR 1.121. Failure to comply with 37 CFR 1.121 will result in
non-entry of the preliminary amendment and examination on the merits will commence without consideration of the proposed
changes in the preliminary amendment(s). This notice is not an action under 35 U.S.C. 132, and this ONE MONTH time limit
is not extendable. )

If the non-compliant amendment is a reply to a NON-FINAL OFFICE ACTION (including a submission for an RCE), and
since the amendment appears to be a bona fide attempt to be a reply (37 CFR 1.135(c)), applicant is given a TIME PERIOD of
ONE MONTH from the mailing of this notice within which to re-submit the corrected section which complies with 37 CFR 1.121
in order to avoid abandonment. EXTENSIONS OF THIS TIME PERIOD ARE AVAILABLE UNDER 37 CFR 1.136(a).

If the amendment is a reply to a FINAL REJECTION, this form may be an attachment to an Advisory Action. The period for
re se to a final rejection contin4€) to rysfrom the date set in the final rejection, and is not affected by the non-compliant
tatus of the amendment.

571-272-4332
Telephone No.

egal Instruments Examiner
Dorretta Brooks

Rev. 6/04
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Attorney Docket: C010-1001A-US

Applicant: Timothy A.M. Chuter Examiner: Michael Thaler
Serial No.: 10/018,164 Art Unit: 3731

Date Filed:  May 20, 2002

For. LARGE VESSEL STENTS AND

OCCLUDERS
Cetificate of Mailing
Mail Stop Amendment | hereby certify that this document, together with any described
Commissioner fél’ Patents ] as being attached or enclosed, is being deposited with the
\ United States Postal Service as first class mail, postage fully
P.O. Box 1450 prepaid, addressed to Commissioner for Patents, P. O Box
Alexandria, VA 22313-1450 1450, Alexandria, VA 22313-1450 on £PR 1L & /20
Executedon /22 /05 é@&mzhzzag/
Maureen Vieira

AMENDMENT AND ELECTION OF SPECIES
Sir:
This amendment is filed in response to the Office Action mailed on January 25, 2005. A
two-month extension of time is requested, until April 25, 2005; the fee of $225.00 is attached
hereto. The fee of $450.00 for the additional claims is attached.

Claims 16-34 which are set forth below are added to the application.

CLAIMS LISTING
Original Claims 1-15 remain in the application.

Add new Claims 16-34.

16. (new) The endovascular stent according to Claim 1 wherein the fibers
are coated with. a pharmaceutically acceptable hydrophilic polymeric gel compatible with

mammal body tissues and fluids.

04/26/2005 SDENBOB1 00000021 10018164

01 FCs2202
02 FC:2201

250.00 0P
100,00 0P
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17. (new) The endovascular stent according to Claim 16 wherein the

hydrophilic polymeric gel is partially dehydrated.

18. (new) The endovascular stent according to Claim 16 wherein the

hydrophilic polymeric gel is fully hydrated.

19. (new) The endovascular stent according to Claim 17 wherein the

partially dehydrated hydrophilic polymeric gel is adapted to be hydrated by body fluids.

20. (new) The endovascular stent according to Claim 18 wherein the fully

hydrated hydrophilic polymeric gel is adapted to be hydrated by body fluids.

21. (new) The endovascular stent according to Claim 16 wherein the

hydrophilic polymeric gel coats the fibers of the fiber pile.

22. (new) The endovascular stent according to Claim 16 wherein the

hydrophilic polymeric gel encapsulates the fiber pile.

23. (new) The endovascular stent according to Claim 16 wherein one or

more beads of the hydrophilic polymeric gel are attached to the fibers.

24. (new) The endovascular stent according to Claim 16 wherein the

hydrophilic polymeric gel is not soluble in the body tissues and fluids.
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25. (new) The endovascular stent according to Claim 1 wherein the fibers of

_ the fiber pile are biocompatible fibers.
26. (new) The endovascular stent according to Claim 1 wherein the stent is

a self—éxpanding stent adapted to permanently expand from a first diameter to a larger second

diameter.

27. (new) The endovascular stent according to Claim 1 wherein the stent is

expandable to permanently expand from a first diameter to a larger second diameter.

28. (new) The endovascular stent according to Claim 1 wherein the fiber pile
is adapted to form a foundation for tissue growth between the fiber pile and a surrounding

lumenal wall of a vascular vessel when the stent is implanted in a patient.

29. (new) The endovascular stent according to Claim 1 wherein the stent is
made of a least two or more helically wound wires, each wire of the stent comprising at least
two twisted strands, the twisted strands securing fibers to form a fiber pile extending outwardly

from the stent.

30. (new) The endovascular stent according to Claim 29 where at least one

helically wound wire is wound in a first direction.

31. (new) The endovascular stent according to Claim 30 wherein at least

one other helically wound wire is wound in a second direction.
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32. (new) The endovascular stent according to Claim 31 wherein the
helically wound wire is in one direction and the helically wound wire is in the other direction are

interwoven to form an interweaving structure stent.

33. (new) The endovascular stent according to Claim 31 wherein at least
one of the helically wound wires crosses over and crosses under at least one other helically

wound wire in a predetermined pattern.

34. (new) An endovascular stent for a vascular vessel comprising a
longitudinal stent having a circular configuration in cross section at any point longitudinal along
its length, the stent adapted to be permanently expanded radially outward along its length, the
stent made of least one helically wound wire, each wire of the stent comprising at least two
twisted strands, the twisted strands securing fibers to form a fiber pile extending outwardly from

the stent.
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ELECTION OF SPECIES
The application has been subject to an election of species requirement. Pursuant to this

requirement, the applicant elects the species of Figures 8-10. The species of Figures 8-10 is

readable on Claims 1, 3, and 16-34.

REMARKS

Original Claims 1-15 and new Claims 16-34 are in the application. Claims 16-33 are
ultimately dependent upon Claim 1. Claim 34 is an independent claim.

Applicant respectfully submits that the species of Figures 5-10 is covered by Claim 34.

Applicant traverses the election of species requirement as follows. Applicant
respectfully submits that Figures 1-4, 11-14, and 26 are directed to one species; that Figures 5-
10 are directed to a second species; that Figures 15-18 are directed to a third speciés; and that
Figures 19-25 are directed to a fourth species. Even though applicant traverses the election of

species requirement, it makes the above election pursuant to the Patent Office Rules.

As the Examiner stated: “Upon the allowance of a generic claim, applicant will be
entitled to consideration of claims to additional species which are written in dependent form or
otherwise include all the limitations of an allowed generic claim as provided by 37 CFR 1.141.”
Upon allowance of a generic claim, applicant will prévail itself under Rule 141.

If additional claims are added after the election, applicant will indicate which are

readable upon the elected species.
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It is respectfully submitted that this amendment is fully responsive to the Office Action

mailed on January 25, 2005.

Respectfully submitted,

one A1) N, 2005

William G. Lane
Registration No. 24,761

Correspondence Address:
WILLIAM G. LANE, INC., P.C.
16485 Laguna Canyon Road, #250
Irvine, California 92618
Telephone: 949-585-0348
Facsimile: 949-585-0494
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Attorney Docket: C010-1001A-US //

/

Lg THE UNITED STATES PATENT AND TRADEMARK OFFICE ;

‘a'&@
Wt
'|mothy A.M. Chuter Examiner: Michael Thaler
Serial No.: 10/018,164 Art Unit: 3731

Date Filed:- ~ May 20, 2002

For: LARGE VESSEL STENTS AND

OCCLUDERS
Certificate of Mailing

Mail Stop Amendment I hereby certify that this document, together with any described

¥ as being attached or enclosed, is being deposited with the
Commissioner for Patents United States Postal Service as first class mail, postage fully
P.O. Box 1450 prepaid, addressed to Commissioner for Patents, P.O. Box .
Alexandria, VA 22313-1450 1450, Alexandria, VA 22313-1450 on APR/L 2/, 2095

Executed on %/ /ﬂﬁ/ /%W Mc&&“{/
Maureen Vieira

TRANSMITTAL AND REQUEST FOR TWO-MONTH EXTENSION OF TIME

Sir:

The following documents are enclosed in connection with applicant’s response to'the
Office Action dated January 25, 2005. A two-month extension of time is requested.

Amendment and Election of Species;

Credit Card Payment Form 2038;

Certificate of Mailing; and

Post card.

The fees for claims and the extension have been calculated as follows for a small entity:

Claims Highest No. No. Extra Rate Additional Fee
Remaining Previously Paid Due

Total Claims 34 20 14 x$25= $ 350.00

Total Independent Claims 8 7 1 x $100= 100.00

Total for Claims $ 450.00

2-Month Extension Fee 225.00

TOTAL DUE $675.00
04/26/2005 SDENBOBL 00000021 10018164 Respectfully submitted,

03 FC:22352 €25.00 0p \
Date:m 9\\\ g W/L
\ Y William G. Lane, Registratiof\No. 22,761

Correspondence Address:
WILLIAM G. LANE, INC., P.C.
16485 Laguna Canyon Road, #250
Irvine, California 92618

Tel. 949-585-0348
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Application No. Applicant(s)

10/018,164 CHUTER, TIMOTHY A.M.
Office Action Summary Examiner Art Unit

Michael Thaler 3731

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

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 1 MONTH(S) FROM
THE MAILING DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication.
- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely.
- If 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 to reply within the set or extended period for reply will, by statute, cause the application to become 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 adjustment. See 37 CFR 1.704(b).

Status

1) Responsive to communication(s) fledon
2a)] This action is FINAL. 2b)[] 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 O.G. 213.

Disposition of Claims

4)X Claim(s) 1-15 is/are pending in the application.

4a) Of the above claim(s) ______is/are withdrawn from consideration.
5 Claim(s) ____is/are allowed.
6)] Claim(s) ____is/are rejected.
7)1 Claim(s) is/are objected to.

8)X] Claim(s) 1-15 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 isfare: a)[_] accepted or b)[_] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to: See 37 CFR 1.121(d).
11)J The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

12)[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a)J Al b)[] Some * c)[] None of:
1.[] Certified copies of the priority documents have been received.
2.[] cCertified copies of the priority documents have been received in Application No. ___
3.0 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.

Attachment(s) .
1) [:] Notice of References Cited (PTO-892) 4) D Interview Summary (PT0-413)
2) [[] Notice of Draftsperson’s Patent Drawing Review (PTO-948) Paper No(s)/Mail Date. ___
3) [J Information Disclosure Statement(s) (PTO-1449 or PTO/SB/08) 5) [ Notice of Informal Patent Application (PTO-152)
Paper No(s)/Mail Date . 6) [:] Other:
U.S. Patent and Trademark Office

PTOL-326 (Rev. 1-04) Office Action Summary Aortic 'mvat%rthg&m}égf??é@gﬁgm 18
. age -
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Application/Control Number: 10/018,164 Page 2
Art Unit: 3731 '

This application contains claims directed to more than one
species of the generic invention. These species are deemed to
lack unity of invention because they are not so linked as to
form a single generai'inventive concept under PCT Rule 13.1.

The species are as follows:

The species of figﬁres 1-3;

The species of figure 4;

The species of figures 5-7;

The species of figures 8-10;

The species of figures 15-18;

The species of figures 19-21;

The species of figure 22; and

The species of figure 26.

Applicant‘is required, in reply to this action, to elect a‘
single species to which the claims shall be restricted if no
generic claim is finally héld to be allowable. The reply must
also identify the <claims readable on the elected species,
including any claims subsequently added. An argument that a
claim is allowable or that all claims are generic is considered
non-responsive unless accompanied by an election.

Upon the allowance of a generic claim, applicant will be
entitled to consideration of claims to additional speciés which
are written in dependent form or otherwise include all the
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Application/Control Number: 10/018,164 Page 3
Art Unit: 3731

limitations of an allowed generic c¢laim as provided by 37
CFR 1.141. If claims are added after the election, applicant
must indicate which are readable upon the elected species. MPEP
§ 809.02(a).

The following claim(s) are generic: None.

The species listed above do not relate to a single geheral
inventive concept under PCT Rule 13.1 because, under PCT Rule
13.2, the species 1lack the =same or corresponding special
technical features for the following reasons: Each species 1is
structurally very different from all of the other species.

Applicant ié advised that the reply to this requirement to
be completé must include an election of the invention to be
examined even though the requirement be traversed (37 CFR
1.143).

Any inquiry concerning this communication or earlier
communications from the examiner should be directed to Michael
Thaler whose telephone number is (571)272-4704. The examiner
can normally be reacbed Monday to Friday.

If attempts to reach the examiner by telephone are
unsuccessful, the examiner's supervisor, Anhtuan T. Nguyen can
be reached on (571)272-4963. The fax phone number for the

organization where this application or proceeding is assigned is

(703)872-9306.
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Application/Control Number: 10/018,164 Page 4
Art Unit: 3731

Tl P

mht MICHAEL THALER
1/18/05 PRIMARY EXAMINER
ART UNIT 3731
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RAK

Attorney Docket: C010-1001A-US
i

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

ZFO

Applicant:  Timothy A.M. Chuter Examiner: Unknown
Serial No.:  10/018,164 Group Art Unit: 3738
Date Filed: May 20, 2002
For: LARGE VESSEL STENTS AND
OCCLUDERS

Mail Stop Customer Service Office | hereby certify that this document, together with any described
Commissioner for Patents as being attached or enclosed, is being deposited with the
P.O. Box 1450

United States Postal Service as first class mail, postage fully
Alexandria, VA 22313-1450

prepaid, addressed to Commissioner for Paten_'(s4 P.O. Box
1450, Alexandria, VA 22313-1450 on

Cettificate of Mailing

¥ 2003
Executed on M /7]

w ; @ S
Maureen Vieir (@
77

o
o
[o») =
™~ i”
=
5 O

STATUS INQUIRY
Sir:

Wood WK

Please advise the status of the above-identified patent application

Respectfully submitted

Reglstratlon No. 24,761
Attorney/Agent for Applicant

Correspondence Address:
WILLIAM G. LANE, INC,, P.C.

16485 Laguna Canyon Road, #250
irvine, California 92618

Telephone: 949-585-0348
Facsimile: 949-585-0494

Aortic Innovations, LLC, Exhibit 2126
Page 2126 - 217
IPR2023-01232, Edwards Lifesciences Corp. et al v. Aortic Innovations, LLC



. ‘ Page 1 of 2

‘ GNITED STATES PATENT AND <:T‘ RADEMARK OFFICE
Al  Cenmwhnissieingy for Piterss, Box PCT
; United States Patent snil Teadamark Office.
‘Washingiton, L5, 2022
R SWLUSENI.GoR

| U.S. APPLICATION NUMBER NO. | FIRST NAMED APPLICANT | ATTY. DOCKET NO. |
10/018,164 Timothy A.M. Chuter C010-1001A-US
| INTERNATIONAL APPLICATION NO. ]
PCT/US01/06632
William G Lane | LA. FILING DATE | PrioriTY DATE |
16485 Lagna Canyon Road #250 03/02/2001 03/03/2000

Irvine, CA 92618
CONFIRMATION NO. 8768
371 ACCEPTANCE LETTER

O A A

*OC000000008344039*

Date Mailed: 06/25/2002

NOTICE OF ACCEPTANCE OF APPLICATION UNDER 35 U.S.C 371 AND 37 CFR 1.494
OR 1.495

The applicant is hereby advised that the United States Patent and Trademark Office in its capacity as a
Designated Office (37 CFR 1.494) , has determined that the above identified international application has met the
requirements of 35 U.S.C. 371, and is ACCEPTED for national patentability examination in the United States
Patent and Trademark Office.

The United States Application Number assigned to the application is shown above and the relevant dates are:

05/20/2002 05/20/2002
DATE OF RECEIPT OF 35 U.S.C. 371(c)(1), (c)(2) and DATE OF RECEIPT OF ALL 35 U.S.C.
(c)(4) REQUIREMENTS _ REQUIREMENTS

A Filing Receipt (PTO-103X) will be issued for the present application in due course. THE DATE APPEARING
ON THE FILING RECEIPT AS THE " FILING DATE" IS THE DATE ON WHICH THE LAST OF THE 35 U.S.C.
371 REQUIREMENTS HAS BEEN RECEIVED IN THE OFFICE. THIS DATE IS SHOWN ABOVE. The filing date
of the above identified application is the international filing date of the intemational application (Article 11(3) and
35 U.S.C. 363). Once the Filing Receipt has been received, send all correspondence to the Group Art Unit
designated thereon.

The following items have been received:

U.S. Basic National Fee

Copy of the International Application
Copy of the International Search Report
Oath or Declaration

Request for Immediate Examination

Applicant is reminded that any communications to the United States Patent and Trademark Office must be mailed
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to the address given in the heading and include the U.S. application no. shown above (37 CFR 1.5)

TAMALA D HOLLAND
Telephone: (703) 305-5483

PART 3 - OFFICE COPY

FORM PCT/DO/EO/S03 (371 Acceptance Notice)
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DECLARATION FOR UTILITY OR
DESIGN

Attorney Docket Number

C010-1001A-US

First Named Inventor

Timothy A.M. Chuter

PATENT APPLICATION
(37 CFR 1.63)

COMPLETE IF KNOWN

Application Number

M Declaration [0 Declaration Filing Date
Submitted Submitted after Initial Group Art Unit
with Initial Filing (surcharge )

Filing (37 CFR 1.16(e)) Examiner Name

required)

As a below named mventor, | hereby declare that:

My residence, post office address and citizenship are as stated below next to my name,

| believe | am the original, first and sole inventor (if only one name is listed below) or an original, first and joint inventor (if plural
names are listed below) of the subject matter which is claimed and for which a patent is sought on the invention entitled.

LARGE VESSEL STENTS AND OCCLUDERS

the specification of which (check one)

(| is attached hereto
OR
was filed on (MM/DD/YYYY) _2 March 2001 (02.03.01) as United States Applicaton Number or PCT
International Application Number PCT/US01/06632 was amended on (MM/DD/YYYY) (if
applicable)

| hereby state that | have reviewed and understand the contents of the above identfied specification, including the claims, as amended by any amendment
specifically referred to above

| acknowledge the duty to disclose Information which is matenal to patentability as defined in 37 CFR 1 56,

I hereby claim foreign priorty benefits under 35 USC 1 18(a)~(d) of any foreign application(s) for patent or inventor's certificate or 365(a) of any PCT
International application(s) designating at least one country other than the United States of America listed below and have also identified below by checking
the box any foreign application(s) for patent or inventors certficate or of any PCT International application(s) having a filng date before that of the
application on which priority 1s claimed.

Prior Foreign Foreign Filing Date Priority Certified Copy Attached?
Application Number(s) Country {(MWV/DD/YYYY) Not Claimed Yes No
n/a O | O

O O O

O O O

O O O

] Additional foreign application numbers are listed on a supplemental prionity data sheet PTO/SB/02B attached hereto.
| hereby claim the benefit under 35 U S.C. 119(e) of any United States provisional application(s) listed below

Application Number(s) Filing Date (MM/DD/YYYY)

n/a O

Additional provisional application numbers are listed on a
supplemental priority data sheet PTO/SB02B attached
hereto.

IAs a named inventor, | hereby appoint the following registered practitioner(s) to prosecute this application and to transact all business In the Patent and

Trademark Office connected therewith 1 customer Number

OR
MReg;stered practitioner(s) name/registration number listed below

Registration Registration
Name Number Name Number
William G. Lane 24,761
s
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[J Additional registered practitioners(s) named on supplemental Registered Practitioner Information sheet PTO/sb/02B attached hereto

Direct all correspondence to D Customer Number

OR i Correspondence address below

or Bar Code Label

Name William G. Lane

Address Wilham-G—-lang, Inc., P.C.

Address -46485 Laguna Canyon Road, #250

City ndine ‘ State | California zIP 926
Country us |T9'9Ph°"e | 949 585-0348 Fax 940-585-0494

| hereby declare that all statements made herein of my own knowledge are true and that all statements made on information and belief are believed to be
true; and further that these statements were made with the knowledge that willful false statements and the like so made are punishable by fine or
imprisonment, or both, under Section 1001 of Title 18 of the United States Code and that such willful false statements may jeopardize the validity of the

application or any patent issued thereon

Name Of Sole Or First Inventor:

@ Given Name (first and middle [if any])

— JIMOTHY AM.

Oa petition has been filed for this unsigned inventor

Family Name or Surname

CHUTER

Inventor's
Signature:

(D (0

state CA Country

Us Citizenship:

Date. L(’[SO!O'L
GB

Residence: City Burlingame—
Post office Address:_ 2209 Adeline Drive cp

city Burlingame  stae CA ziP

94010 Country US

(Page 2 of 2)
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® 1014 peffpoPTo 20 MAY 2002

I\ ),J.e«'«)"‘, 3 o
b T ; Attorney Docket: C010-1001A-US
. IN THE UNITED STATES PATENT AND TRADEMARK OFFICE _#3
~ Applicant:  Timothy A.M. Chuter
US Appin. No.: 10/018,164 — —
. Certificate of Mailing
Filed: Oct. 30, 2001 Certifcate of Mall
| hereby certify that this document, together with any described as
Intl. Appln No.: PCT/US01/06632 . gctelr:g art:tacreldsor enclose;j is being deposited with the United
e ates Postal Service as first cl il, t full id,
IA Filing Date:  3/2/01 i addressed to Commlssmnersforc gsaie:t]sl Bz?(s:g?r ‘\J/\I);sﬂ:r?ggn
Priority Date:  3/3/00 D.C 20231, on MA;L;_A—&L
_For: LARGE VESSEL STENTS owes: 5/ /02 [aan
AND OCCLUDERS afeen o

Commissioner for Patents
BOX PCT
Washington, DC 20231
RESPONSE TO

NOTIFICATION OF MISSING REQUIREMENTS UNDER 35 U.S.C. 371 IN THE UNITED
STATES DESIGNATED/ELECTED OFFICE (DO/EO/US)

Dear Sir:
In response to the Notification of Missing Requirements, dated April 5, 2001, in the

above-identified application, the following items are enclosed:
1) Copy of Form PCT/DO/EOS05 (371 Formalities Notice);
2) Executed Declaration with Power of Attorney;
3) Check in the amount of $65.00 covering the small entity surcharge; and

4) Certificate of Mailing.

Applicant/Inventor is a small entity. ‘

05/28/2002 AALTI1 00000021 10018164
01 FCz254 ] £5.00 0P

oate\N(')‘\u\v\_ . Q\b@“)
‘\5 [

LAW OFFICES OF WILLIAM G. LANE
18400 Von Karman Avenue, Suite 500
Irvine, California 92612 . : :
Telephone: 714-474-9961 ' -
Facsimile: 714-474-9973 '

Respectfully. submitted,

William G. Lane
Registration No. 24,761

Aortic Innovations, LLC, Exhibit 2126
Page 2126 - 222
IPR2023-01232, Edwards Lifesciences Corp. et al v. Aortic Innovations, LLC



2 Page 1 of 2

C Commissiciviy’ forPatienss, Box PUT
Urited States Patent and. Teadamark Otfice.
Washiigyton, £5.C, 20231

e W aEpbl.gov

| U.S. APPLICATION NUMBER NO. | FIRST NAMED APPLICANT | ATTY. DOCKET NO. |
10/018,164 Timothy A.M. Chuter C010-1001A-US
| INTERNATIONAL APPLICATION NO. 1
PCT/US01/06632

| 1A FILING DATE | prioriTY DATE |
William G Lane 03/02/2001 03/03/2000
16_485 Lagna Canyon Road #250
irvine, CA 92618 CONFIRMATION NO. 8768

371 FORMALITIES LETTER

KD 00 A A A

*0C000000007767666"
Date Mailed: 04/05/2002

NOTIFICATION OF MISSING REQUIREMENTS UNDER 35 U.S.C. 371 IN THE UNITED
STATES DESIGNATED/ELECTED OFFICE (DO/EO/US)

The following items have been submitted by the applicant or the IB to the United States Patent and Trademark
Office as a Designated Office (37 CFR 1.494):

U.S. Basic National Fees

Priority Document

Copy of the International Application
Copy of the International Search Report
Oath or Declaration

Request for Immediate Examination

The following items MUST be furnished within the period set forth below in order to complete the requirements for
acceptance under 35 U.S.C. 371:

e Oath or declaration of the inventors, in compliance with 37 CFR 1.497(a) and (b), identifying the application
by the International application number and international filing date. The current oath or declaration does
not comply with 37 CFR 1.497(a) and (b) in that it:

= is not executed in accordance with either 37 CFR 1.66 or 37 CFR 1.68.

« $130 Surcharge for providing the oath or declaration later than the appropriate 20 months months from the
priority date (37 CFR 1.492(e)) is required.

ALL OF THE ITEMS SET FORTH ABOVE MUST BE SUBMITTED WITHIN TWO (2) MONTH FROM THE DATE
OF THIS NOTICE OR BY 22 or 32 MONTHS (where 37 CFR 1.495 applies) FROM THE PRIORITY DATE FOR
THE APPLICATION, WHICHEVER IS LATER. FAILURE TO PROPERLY RESPOND WILL RESULT IN
ABANDONMENT.

The time period set above may be extended by filing a petition and fee for extension of time under the provisions
of 37 CFR 1.136(a).
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Total additional fees required for this application is $130 for a Large Entity:

SUMMARY OF FEES DUE:

e $130 Late oath or declaration Surcharge.

Applicant is reminded that any communications to the United States Patent and Trademark Office must be mailed
to the address given in the heading and include the U.S. application no. shown above (37 CFR 1.5)

A copy of this notice MUST be returned with the response.

TAMALA D HOLLAND

Telephone: (703) 305-5483

PART 2 - OFFICE COPY

| U.S. APPLICATION NUMBER NO. | INTERNATIONAL APPLICATION NO. | ATTY. DOCKET NO. B
10/018,164 PCT/US01/06632 C010-1001A-US

FORM PCT/DO/EO/905 (371 Formalities Notice)
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BEST AVAILABLE COPY

——

. - \
—————PATENT—APP-I;IGATION-#--. __DETERMINATION-RECORD-—-

Effective October 1, 2001

LApplication or Docket Number

CLAIMS AS FILED - PART |

SMALL ENTITY OTHER THAN
(Column 1) Column 2 TYPE [ OR SMALLENTITY
TOTAL CLAIMS RATE | FEE RATE | FEE
FOR NUMBER FILED NUMBER EXTRA BASIC FEE| "loR[PASIC FEE] /) 4 A
TOTAL CHARGEABLE CLAIMS | / 5 minus 20= [* — X 9= orl xste-
. *
INDEPENDENT CLAIMS ' minus 3 = = =
/7 Lf X42= OR X84= 33 9,
MULTIPLE DEPENDENT CLAIM PRESENT D
+140= OR| +280=
* If the difference in column 1 is less than zero, enter “0” in column 2 TOTAL OR TOTAL
CLAIMS AS AMENDED - PART II OTHER THAN
ADDI- ADDI-
< NUMBER '
e previcosy | ToesENT RATE |TIONAL RATE | TIONAL
E PAID FOR FEE | FEE
= .
% Total . Minus ' = X$ 9= OR X$18=
5 Independent {+« Minus ik = _ X42= oR X84=
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM | | -
- +140=. OR| +280=
TOTAL OR TOTAL
ADDIT. FEE ADDIT. FEE
Column 2)  (Column 3)
@ REMAINING NUMBER | PRESENT ADDI- | Aoo- }
E AFTER PREVIOUSLY EXTRA RATE }JTIONAL RATE § TIONAL
i AMENDMENT PAID FOR FEE - FEE -
g Total Mi =
Q mu§ ok = X$ 9= OR X$18=
%‘ independent |« Minus sk = _ X49= oR X84=
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM Q :
+140= OR| +280=
TOTAL OR TOTAL
ADDIT. FEE ADDIT. FEE
(Column 3)
CLAIMS .
o REMAINING PRESENT ADDI- ADDI-
E | AFTER PREVIOUSLY EXTRA RATE {TIONAL RATE | TIONAL
g AMENDMENT PAID FOR . FEE | FEE
g Total * Minus ** = X$ 9= or | xs18=
“EJ independent |« Minus ik = ‘
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM I |
_ +140= OR | +280=
* |f the entry in column 1 is less than the entry in column 2, write “0” in column 3. —TOT
** | the *Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter “20.” ADDl;?:EAé OR ADDI-‘:'.OIIQ:E-

++f 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 in the appropriate box in column 1.

FORM PTO-875 (Rev. 8/01)

YU S GPO.2001 482.124 /59197

Patent g fiigdpi9aveifiem ;3 PEPARIMBN Q26 OMMERCE
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PTO- 1S5

(SN

-BEST AVAILABLE COPY

PATENT APPLICATION SERIAL NO.

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

84/82/2862 THOLLAHD 00080062 18818164

81 FC:938 748,68 o
82 FC:94 336.69 OP
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SERIAL NO. FILING DATE
MULTIPLE DEPENDENT CLAIM .
FEE CALCULATION SHEET AFPLICANTES]
(FOR USE WITH FORM PTO-875)
CLAIMS
ASFILED {,. A?W?NEL?MENT 2nd A?AELED?AENT -
- IND. DEP. IND. DEP. IND. DEP. IND. DEP. IND. |. DEP. IND. DEP.,
1 / 51
2 ! 52 -
8 . { 58
4 I ' B4
5 / 55
6 | J 56
7 | 57 -
8 / 58
s |} 59
10 [. 60
11 \ 61
12 ! 62
13 | ' - 63
4 / 64
15 / 86
16 66
17 67
18 68
19 89
20 70
21 11
22 72
23 73
24 74
25 75
26 76
27 v
28 78
- 29 79 N
30 80
31- 81
32 82
33 83
34 84
35 ‘] - 86
36 T
37 87
38 88
39 89
40 90
41 91
42 92
43 93
44 4 94
45 i 95
46 ‘ 96 .
47 97
48 98
49 99
50 100
TOTAL ‘{h?TAI- . i
'Eé%u ri oJ ‘ o-J . J ;g'r.m. J ,_J ' J
PG RS IfIM‘:
PTO-1360 (3-78) .8, DBI’A ENT. of COMMERCE

‘MAY” USED FOR ADDITIONAL C&Aﬂﬂ OB ANENDMENTS

stens and Tradsmark O

Page 21

AdOD F18VIIVAY 1S3
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DECLARATION FOR UTILITY OR Attorney Docket Number | C010-1001A-US
DESIGN First Named Inventor Timothy A.M. Chuter
(37_ CFR 1 -63) Application Number
M Declaration O Declaration Filing Date

Submitted Submitted after Initial Group Art Unit

with Initial Filing (surcharge -

Filing (37 CFR 1.16(e)) Examiner Name

. required)

As a below named inventor, | hereby declare that:

My residence, post office address and citizenship are as stated below next to my name,

| believe | am the original, first and sole inventor (if only one name is listed below) or an original, first and joint inventor (if plural
names are listed below) of the subject matter which is claimed and for which a patent is sought on the invention entitled:

LARGE VESSEL STENTS AND OCCLUDERS

the specification of which (check one)
is attached hereto.

OR
O was filed on (MM/DD/YYYY) _2 March 2001 (02.03.01) as United States Applicaton Number or PCT
International Application Number PCT/US01/06632 was amended on (MM/DD/YYYY) (if

applicable).
| hereby state that | have reviewed and understand the contents of the above identified specification, including the claims, as amended by any amendment
specifically referred to above.

o

| acknowledge the duty to disclose information which is material to patentability as defined in 37 CFR 1.56.

| hereby claim foreign priority benefits under 35 U.S.C. 119(a)-(d) of any foreign application(s) for patent or inventor's certificate or 365(a) of any PCT
Internationa! application(s) designating at least one country other than the United States of America listed betow and have also identified below by checking
the box any foreign application(s) for patent or inventor's certificate or of any PCT Interational application(s) having a filing date before that of the
application on which priority is claimed:

Prior Foreign Foreign Filing Date Priority Certified Copy Attached?
Application Number(s Country (MM/DD/YYYY) Not Claimed Yes No
n/a a a a

O O O

O (] O

O a O

] Additionat foreign application numbers are listed on a supplemental priority data sheet PTO/SB/02B attached hereto.

| hereby claim the benefit under 35 U.S.C. 119(e) of any United States provisional application(s) listed below.

Application Number(s) Filing Date (MM/DD/YYYY) )
n/a O Additional provisional application numbers are listed on a
supplemental priority data sheet PTO/SB02B attached
hereto.

JAs a named inventor, | hereby appoint the following registered practitioner(s) to prosecute this application and to transact all business in the Patent and
[Trademark Office connected therewith: O Customer Number

OR
IZRegistered practitioner(s) name/registration number listed below
Registration Registration
Name Number Name Number
William G. Lane 24,761

Page 1 of 2 Aortic Innovations, LLC, Exhibit 2126
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0 agditional registered practitioners(s) named on supplemental Registered Practitioner Information sheet PTO/sb/02B attached hereto.

Direct all oonéspondence to: [J Customer Number
or Bar Code Label

or ™M Correspondence address below

Name William G. Lane

Address William G. Lane, Inc., P.C.

Address 16485 Laguna Canyon Road, #250

city Irvine I State | California ziP 92618
Country uS |Te'eF"‘°"e | 949 585-0348 Fax 049-585-0494

| hereby declare that all statements made herein of my own knowledge are true and that all statements made on information and belief are believed to be
true: and further that these statements were made with the knowledge that willful false statements and the like so made are punishable by fine or
imprisonment, or both, under Section 1001 of Title 18 of the United States Code and that such willful false statements may jeopardize the validity of the'

application or any patent issued thereon.

Name Of Sole Or First Inventor:

Given Name (first and middle {if any})

Oa petition has been filed for this unsigned inventor.

Family Name or Surnarne

TIMOTHY A.M. CHUTER
Inventor's
Signature: Date.
Residence: City __BuUrlingame state CA country uUs Citizenship: GB
Post Office Address:_ 2209 Adeline Drive
City Burlinqame state CA ZIP 94010 Country us

(Page 2 of 2)
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Internaticnal Applicatiol

For receiving Office use only

rs 01/06632

The undersigned requests that the present
international application be processed
according to the Patent Cooperation Treaty.

02 MAR 2001

International Filing Date

" PCY INTERNATIONAL
NnmAcERchllgléELch mBQMmational Application”

9 @.a&oﬂ

Applicant’s or agent’s file refercnce
(if desired) (12 characters maximum)

c01o—1001A-g§g]“

Box No. I TITLE OF INVENTION

LARGE VESSEL STENTS AND OCCLUDERS

Box No. I APPLICANT

designation. The address must include postal code and name of couniry. The country

of residence is indicated below,)

CHUTER, Timothy A.M.

2209 Adeline Drive ]
Burlingame, California 94010
United States of America

Name and addn:ssﬁami{y name /ollowed by given name; for a legal entity, full oﬂic:}l:;
1 0
ess indicated in this lzox is the applicant’s State (that is, country) of residence if no State

of 1,

This person is also inventor.

-,] Telephone No.
415 476-2381

Facsimile No.

415 476-4950
Teleprinter No.

State (that is, country) of nationality:
GB
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(54) Title: LARGE VESSEL STENTS AND GCCLUDERS

(57) Abstract: An endovascular stent for vascular vessels which can be used to occlude the vessel or which can be used to bridge
=~ damaged areas in the vessel. The endovascular stent comprising a stent that can be permanently expanded from 2 first diameter to
=a larger second diameter. The stent can be a helically wound wire stent, each wire comprising at least two strands. The two strands
being twisted. The twisted strands securing fibers to form a fabric pile extending outwardly from stent, and optionally extending
inwardly into the stent. In a second embodiment, the stent is enclosed with a tubular-like expandable graft. The graft having an
exterior fabric pile made up of individual fibers. In both embodiments, the fibers or the pile are optionally coated with a hydrophilic

polymeric gel which expands upon being wetted.
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| Claim:

1. An endovascular stent for a vascular vessel comprising a generally tubular

stent adapted to permanently expand from a first diameter to a larger second diameter,

5 the stent made of at least one helically wound wire, each wire of the stent comprising at

least two twisted strands, the twisted strands securing fibers to form a fiber pile extending
outwardly from the stent.

2. The endovascular stent according to Claim 1 wherein the twisted strands
also securing fibers to form a fiber pile extending inwardly into the stent to substantially

occlude the inner bore of the stent.

3. The endovascular stent of Claim 1 wherein the fibers are coated with at

least a partially dehydrated hydrophilic polymeric gel.

4. An endovascular stent for occluding the lumen of a vascular vessel

comprising a generally conical-shaped stent member having a first large diameter at one

end and a small diameter at the opposing end, the stent adapted to permanently expand
the first large diameter to a larger diameter, the stent made of at least one helically wound
20  wire, each wire of the stent comprising at least two twisted strands, the twisted strands
securing fibers to form a fiber pile extending outwardly from the stent and extending

inwardly into the stent to substantially occlude the inner bore of the stent.

5. The endovascular stent of Claim 4 wherein the fibers are coated with at

25 least a partially dehydrated hydrophilic polymeric gel.

6. An endovascular stent for occluding a lumen of a vascular vessel
comprising a generally umbrella-shaped member having a plurality of radially wire ribs
joined together at one of their ends and biased to extend radially outwardly and

30 downwardly, each rib comprising of at least two twisted strands, the twisted strands

securing fibers which extend outwardly from the wire ribs to form a fiber pile.

15
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7. The endovascular stent according to Claim 6 wherein the twisted strands
also secure fibers which extend inwardly from the wire ribs to substantially occlude the

inner bore of the stent.

5 8. The endovascular stent according to Claim 6 wherein the fibers are coated

with at least a partially dehydrated hydrophilic polymeric gel.

9. An endovascular stent comprising a generally tubular-shaped stent
adapted to permanently expanded from a first diameter to a larger second diameter, the
10  stent surrounded on its external tubular walls with a radially expandable graft having a

fiber pite extending outwardly from the walls of the graft.

10. The endovascular stent according to Claim 9 wherein one end of the stent
is covered by an end wall of the graft, the end wall of the graft having a fiber pile

15  extending outward from its external surface.

11. The endovascular stent according to Claim 9 wherein the radially
expandable graft having end walls at both ends and sealing off the ends of the stent, the
end walls of the graft having fiber pile extending outwardly from their external surface.

20

12. The endovascular stent according to Claim 9 wherein the fiber pile is

coated with at least a partially dehydrated hydrophilic polymer gel.

13. An occluder comprise a semi-permeable expandable bag having a one-

25 way flow valve which is secured to a delivery tube by releasable bond, the bag having a
chamber which is in fluid communication with the delivery tube via the one-way flow valve,

a slurry of inert biocompatible particulate solids at least partially filling the bag, particulate
solids comprising at least a partially dehydrated hydrophilic polymeric gel that when
wetted with water expands filling the bag's chamber and expanding the bag radially

30 outwardly, the chamber adapted to receive aqueous solutions through the delivery tube

and one-way flow valve.

14. An occluder comprising a semi-permeable bag having a central chamber, a
one-way flow valve opening into the central chamber, a delivery tube which is secured to
16
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the one-way fiow valve for delivery of materials through the valve into the central
chamber, the delivery tube secured to the bag by releasable bond, the bag adapted to
receive a slurry of particulate solids in an aqueous medium through the delivery tube and
through the one-way valve.

15. An occluder comprising an impervious expandable outer bag and an
expandable semi-permeable inner bag within the impervious outer bag to form a chamber
between the inner side of the outer bag and the outer side of the inner bag, a one-way
flow vaive within the inner bag adapted to permit delivery of agueous solutions into the
inner bag through a delivery tube secured to the one-way flow valve and in fluid
communication with the valve, the delivery tube is secured to the outer bag by a
releasable bond, particulate solids filling the inner bag, the particulate solids comprising at
least a partially dehydrated hydrophilic polymeric gel which is adapted to expand when
hydrated.

17
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LARGE VESSEL STENTS AND OCCLUDERS

Field of the Invention

This invention relates to intervascular stents for maintaining vascular patency in
humans and animals, and to intervascular stents for occluding vascular members in

humans and animals, and to hydroscopic plugs or occluders for vascular members.

Background of the Invention

Over the last fifteen years, great advances have been made in vascular surgery
and treatment, inciuding angioplasty balloon dilation of elastic vascular stenosis,
application of a catheter mounted angioplasty balloon and intralumenal endovascular
grafting employing intralumenal vascular grafts and stents.

The patents on endoprosthetsis devices, most commonly called stents, is
extensive and includes the following U.S. patents: 4,503,569; 4,553,545; 4,580,568;
4,655,771, 4,733,665, 4,739,762; 4,830,003; 4,886,062, 4,913,141, 4,990,155;
5,015,253; 5,019,085, 5,019,090; 5,037,427, 5,104,404, 5,133,732; 5,135,536,
5,222,971; 5,226,913; and 5,370,683. The disclosures of these identified patents is
hereby incorporated by reference. A number of prior art stents can be employed in the
present invention including the stents disclosed in the Dotter U.S. 4,503,569; the
Gianturco U.S. 4,580,568; the Wallsten U.S. 4,655,771; the Palmaz U.S. Re-Examination
Certificate B1 4,733,665; the Palmaz U.S. 4,739,762; the Hillstead U.S. 4,913,141; the
Wilkoff U.S. 4,990,155; Wiktor U.S. 4,886,062; the Fontaine U.S. 5,370,683; the
MacGregor U.S. 5,015,253; Hillstead U.S. 5,019,085; Pinchuk U.S. 5,019,090; Haraka et
al U.S. 5,037,427; Wolff U.S. 4,104,404; Wiktor U.S. 5,133,732; Hillstead U.S. 5,135,536;
Wiillard et al. U.S. 5,222,971; Pinchuk U.S. 5,226,913; and Maass et al. U.S. 4,553,545.

The vascular system of humans and animals is a complex system made up of
arteries, veins and capillaries. These vessels bend and curve through the body and have
a generally circular shapes, but, cross sectional shapes of the vessels for a variety of
reasons can be far from an idealized circular cross sectional area. In just a matter of a
centimeter, a large vessel can change from a relatively circular cross sectional area to a
markedly oval shape, then to a cusp cross sectional shape, and so on and so forth. ltis
not possible to custom make stents to fit a particular area of the vascular system and it is

not possible to manufacture stents of all shapes and sizes and lengths to provide a stent
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to fit each vascular system demand. Although the vascular system is relatively flexible,

the areas requiring a prosthesis to repair vessels narrowed or occluded by disease, such

as stenosis, restrictions, aneurysms, lesions, plaque, and the like, are not flexible. In
those areas that are diseased, a vessel is relatively inflexible and an expanding stent will

5 not reshape the vessel into a circular cross section to obtain a good fit between the
expanded circular cross section stent and the interior wall of the vascular vessel. When

the stent does not fit well within the interlumenal passageway of the vessel, blood can

flow between the outer surface of the stent and the interlumenal surface of the vessel
causing an area of turbulence which gives rise to clotting. Frequently these clots are not

10 anchored securely and break free, and circulate to vital organs such as the lungs or brain.
Although stents are normally employed to enhance the patentcy of a vascular

vessel, there are occasions when the vascular surgeon wishes to occlude a vascular
vessel, such as when a severely damaged vessel is surgically bypassed with a bypass
vessel. After the bypass vessel has proven to surgically taken at the point of incisions,

15  the diseased and damaged portion of the vessel is then occluded to prevent future

problems with that portion. In this instance, it is extremely important to cut off and

occlude the damaged portion of the vessel to prevent all blood flow into it and through it to
prevent future complications. Because of the diseased nature of the damaged portion of
the vessel, the vessel is frequently very inflexible and has a very irregular shape which is
20  not well adapted for employing tubular stent in an attempt to block off the vessel.
Abdominal aortic aneurysm is a dilation of the distal aorta, which can lead to
rupture and fatal intra-abdominal hemorrhage.  Conventional treatment involves
replacement of the dilated segment with a durable fabric conduit, or graft. This is an
effective treatment, but it involves major painful, debilitating and expensive surgery. An
25  alternative endovascular method of treatment has recently been developed in which a
graft is introduced in a remote artery and positioned and secured in the damaged portion
of the aortic artery by the expansion of a metallic lattice, or stent, thereby isolating and
occluding the aneurysm from aortic circulation and preventing rupture.
One of the commoner forms of endovascular exclusion involves implantation of a
30  stent-graft from the aorta to the iliac artery in the side of the insertion. This leaves the
other iliac artery as a potential route for arterial blood flow into the aneurysm unless the
repair is also accompanied by some means of inducing iliac artery occlusion.
Unfortunately, the iliac arteries are often iarge and irregular in patients with dilation of the

aorta and none of the current endovascular devices that already exist are for the
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occlusion of small to medium size arteries are suited for treatment of aneurysms in the
iliac artery.
Stent-graft combinations and detachable balloons have also been used as arterial
occluders. Unfortunately, these combinations and balioons have not fulfilled their role as
5 arterial occluders very well.

Stent grafts are inserted with one or both ends of the graft sewed shut. If the stent
has a high expansion ratio, that is, if it will expand radially outward from a first smaller
diameter to a second larger diameter, then the stent graft is constructed to a thin-wall
fabric, and it is possible to deliver a stent-graft large enough to occlude most iliac arteries.
However, the constant diameter cylindrical profile of a stent-graft usually prevents the
stent-graft from closing off the artery because of the surface irregularities commonly seen
in the recipient artery which is already damaged. In most instances, gaps remained
between the stent-graft and portions of the arterial inner wall. These gaps allow leakage
of blood between the stent-graft and the artery. Thus the stent-graft fails to accomplish
the purpose of damming off or walling off the aneurysm and the gap between the exterior

surface of the stent-graft and the interior arterial wall frequently leads to complications

resulting either from clot formation in the gap which escape from the gap and enter the
lungs or delamination of the interior arterial wall surface.

Detachable balloons used for arterial occlusion suffer from several limitations.
20  Several balloons are normally required to fill large arteries like the large iliac arteries
commonly encountered in association with an aortic aneurysm. The balloons normally
deflate with time leading to recurrent aneurysm perfusion, thus defeating the purpose of

the balioon insertion.

25 Summary of the Invention
The present invention is directed to the use of an expanding stent, either self
expanding or expandable, and a fiber pile on the outside of the stent to yield a stent which
can be employed as an endovascular prosthesis for the repair of a damaged vascular
vessel and/or for bridging damaged and/or diseased areas of a vascular vessel. The fiber
30 pile is similar to carpet pile. In addition, the invention is directed to the use of expandabie
stents and a fabric pile to yield a endovascular occluding stent for sealing off a vascular
vessel to induce the thrombosis of large arteries to seal off portions of the artery,
especially damaged portions. Moreover, the present invention is directed to the use of

expandable stents with a fabric pile exterior or sheath where the fabric pile is coated with
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an expandable hydrophilic gel material. Furthermore, the invention is directed to a
vascular plug employing hydrophilic material in a bag.

The endovascular prosthesis of the present invention comprises an expandable

stent supporting an external elastic fabric pouch like graft, the stent adapted to be

5 permanently expanded from a first diameter adapted to permit the vascular surgeon to

position the stent into the desired area to a larger second diameter to cause contact of

the outer circumferential wall of the stent with the lumenal wall of the vascular vessel and

the graft, the graft adapted to radially expand with the stent, the graft having a fiber pile

on its external surface about the tubular side wall of the stent, the graft made of fiber

adapted to form a foundation for tissue growth between the lumenal wall and the

endovascular prosthesis to incorporate the endovascular prosthesis with the vascuiar

vessel. Virtually any expanding stent can be used in this embodiment.

The endovascular prosthesis of the present invention can also be employed to
occlude the lumen of a vascular vessel. The endovascular prosthesis comprises a
generally tubular shaped expandable stent adapted to be permanently expanded from a

first diameter which is suitable for insertion of the stent into the lumen of a vascular vessel

to a larger second diameter to obtain contact with the lumenal wall of the vascular vessel
and a cylindrical flexible graft having an open end and closed opposing end. The
cylindrical flexible graft is adapted to radially expand with the stent. The closed end of the
20  cylindrical graft extending over one end of the tubular stent and sealing off the end of the
stent. The graft having a fabric pile adapted to form a foundation for tissue growth
between the fabric pile of the graft and lumenal wall of the vascular vessel. The graft
adapted to induce thrombosis between the lumen of the vascular vessel and the
prosthesis to occlude said vessel. Virtually any expanding stent can be used in this
25 embodiment. The flexible graft can also have both ends closed.

The endovascular prosthesis can also comprise a generally conical-shaped
expandable stent adapted to be expanded from a first diameter which is suitable for
insertion of the stent into a lumen of a vascular vessel to a larger second diameter to
obtain contact with the lumenal wall of the vascular vessel and a generally conical-shaped

30 flexible graft having an open end and a closed opposing end. The generally conical-
shaped flexible graft is adapted to radially expand with the stent. The generally radially
shaped expandable stent has one end with a smaller diameter and the opposing ends
with a larger diameter. In the preferred embodiment, the stent prior to radial expansion

has close to a tubuilar shape and expansion is progressively greater at one end, the larger
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diameter end, of the stent. Similarly, the generally conical-shaped flexible graft has a
larger diameter end and an opposing smaller diameter end. Normally, the smaller
diameter opposing end is the one that is sealed off. However, both ends of the cylindrical
graft can be closed off. The graft has a fabric pile adapted to form a foundation of tissue

5 growth between the fabric pile of the graft and the lumenal wall of the vascular vessel.
In another embodiment, the fabric pile of the above stent graft can be coated with
a pharmaceutically acceptable hydrophilic polymeric gel. The stent graft with such a
coating is utilized in the vascular system in at least a partially dehydrated state. The body
fluids, primarily blood, will hydrate the hydrophilic polymer gel, expanding the gel to aid in
further sealing any gaps between the lumenal wall of the vascular vessel and the stent
graft. The fabric pile can be coated with the hydrophilic gel so that each strand of the

fabric pile is coated, or the fabric pile can be encapsulated in a thick layer of the

hydrophilic gel which completely surrounds the fabric pile, or the strands of the fabric pile
can have one or more beads of hydrophilic gel attached to the strands.
In another embodiment, the endovascular prosthesis can comprise a generally

tubular shape expandable stent adapted to be permanently expanded from a first

diameter which is suitable for insertion of the stent into the lumen of a vascular vessel to a
larger second diameter to obtain contact with a lumenal wall of the vascular vessel and a
cylindrical flexible graft covering the tubular side wall of the stent and having open ends at

20 both ends. The cylindrical flexible graft is adapted to radially expand with the stent. The
cylindrical graft only covers the outer tubular wall of the stent leaving the ends of the stent
open to permit the flow of blood. This endovascular prosthesis can be used to bridge an
aneurysm or other damaged area of a vessel to permit blood to flow and bypass the
damaged area.

25 The endovascular stent for the repair of vascular vessel can also comprise a
generally tubular stent member which can be made of at least one helicially wound wire,
each wire comprised of at least two twisted strands, the twisted strands securing fibers,
the fibers extending radially outward from the stent to form a fiber pile, the fiber pile
adapted to form a foundation for tissue growth between the fiber pile and the lumenal wall

30 of a vascular vessel. The twisted strands can also secure fibers extending radially

inwardly to form an inner fiber pile. The fibers of this endovascular stent can be coated

with a pharmaceutically acceptable hydrophilic gel as described above.
The endovascular stent for occiuding the iumen of a vascular vessel can comprise

a generally conical member having a lesser diameter at one end and a larger diameter at
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the other end made of at least one helically wound wire, the wire comprising of at least

two twisted strands, the twisied strands securing fibers to form a fiber pile extending

outwardly from the stent and optionally extending inwardly into the stent to substantially

occlude the inner bore of the stent. Prior to permanently radially expanding the stent, the

5 stent preferably has a more tubular shape than conical shape and expansion occurs more

progressively at one end, the larger diameter end, of the stent. The fiber pile forming a

foundation for tissue growth between the fiber pile and the surrounding lumenai wall of

the vascular vessel and for tissue growth in the bore of the stent to cause occlusion of the
vessel.

10 The endovascular stent can be comprised of two or more wire helicals, with one

group of wires wound in one direction, such as left hand direction, and the other group of

wires wound in the opposite direction, that is the right hand direction, to form an

interweaving structure stent. Optionally, the helically wound wires can be woven or
braided so that a particular wire crosses over and crosses under other wires in a
15  predetermined pattern.

Another embodiment of the present invention, the endovascular prosthesis is a

stent for occluding a vascular lumen comprising a generally umbrelia-shaped member
having a plurality of radial wire ribs biased to extend radially outward, each wire ribs
comprising of at least two twisted strands. The twisted strands supporting and securing

20 fibers which extend outwardly from the wire ribs to form a fiber pile, the fiber pile adapted
to form a foundation for tissue growth between the fiber pile and the entire circumferential
lumenal wall surface. Optionally, fibers can also extend inwardly to form a fiber pile in the
interior of the stent. The fibers of this endovascular stent can be coated with a
pharmaceutically acceptable hydrophilic gel as described above.

25 The stents that can be employed in the present invention include self expanding
stents which are inserted into the lumen of the vascular vessel in a combressed state and
when released, expand on their own. Alternatively, stents can be employed which can be
expanded either employing balloons or employing stents which are rotated about their
longitudinal axis or contracted along their longitudinal axis to increase the diameter of the

30 stent.

The fibers of the fiber pile are biocompatible fibers which are known to the art.
Suitable fibers include nylon fibers, polyester fibers, Mylar brand fibers and the like. The
pharmaceutically acceptable hydrophilic gels are polymeric materials, either natural or

synthetic, which are compatible with mammal body tissues and fluids. The
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pharmaceutically acceptable hydrophilic gels can be fully dehydrated for insertion into the

vascular vessel, or they can be partially hydrated for insertion into the vascular vessel.

When the graft stent having a coating of hydrophilic gel is positioned within the vascular

vessel, the body fluids, primarily blood, will hydrate the hydrophilic gel completely to fully
5 expand the gel. The hydrophilic gel is not soluble in the body fluids or blood. The
hydrophilic gel is nontoxic. The hydrophilic gel adheres to the fibers of the fiber pile by
mechanical and/or chemical adherence.

In the preferred embodiment of the present invention, the fiber pile is coated with a
hydrophilic polymeric gel. The fiber pile is coated with a polymeric hydrophilic gel which is
allowed to partially dry. The coated fibers are then “combed” downwardly to reduce the
overall outer diameter of the stent to the greatest extent possible for ease of insertion
through a catheter into the lumen of the vascular vessel. The partially dried gel is then
preferably fully dried to reduce the volume of the gel to the greatest extent. The stent
with the fiber pile and dried gel coating are sterilized in the conventional manner. When
the surgeon prepares the stent for insertion into the lumen of the vascular vessel, the
dried gel can be wetted with sterile saline or water which partially hydrates the gel and

lowers its coefficient of friction for insertion into the vascular lumen. In its final place of

disposition in the vascular system, the gel absorbs water from blood, blood serum, blood
plasma, and the like. Prior to expanding the stent from the first diameter to the second
20 diameter, the stent can be maintained in position for a few minutes to aliow the gel to
more fully hydrate in the fluid environment. As the gel to becomes more fully wetted, it
expands in volume. Preferably, the gel promotes thrombosis in order to aid in the sealing
and securing the surface of the stent graft to the internal lumenal wall. The thrombosis
also encourages tissue growth so that eventually the stent and the graft become
25 incorporated into the wall of the vascular vessel. A biologically acceptable nontoxic
hydrophilic gel is employed in the present invention, such as hydrophilic acrylates,
polyvinyt pyrolidones, carboxylic acrylic polymers and co-polymers, polyurethanes and
natural gels known to the art. Suitable gels are identified in U.S. patents 5,331,027;
5,443,907; and 5,490,839. The disclosures of these patents are incorporated herein by

30 reference.
Fiber of the fabric pile and the gel are selected so that the gel remains adhered to
the fibers and does not migrate away from the fibers into the bloodstream. Most of the
biological fibers are made of polymeric materials which are not highly polarized.

Accordingly, such fibers frequently have to be coated with a primer which adheres to the

7

Aortic Innovations, LLC, Exhibit 2126
Page 2126 - 250
IPR2023-01232, Edwards Lifesciences Corp. et al v. Aortic Innovations, LLC



WO 01/66167 PCT/US01/06632

fiber and yet has a polar constituent which attracts the polar constituents of the gel.
Alternatively, the fibers can be treated with electric discharge or plasma discharge before
being coated with the gel to present a polarized surface environment to attract and secure
the gel to the fiber.

5 The stents of the present invention that employ a graft can extend the full length of
the graft. The graft pouch, sock or sleeve can extend beyond one end or both ends of the
stent. The graft pouch or sock, or can be shorter or longer than the stent.

In another embodiment of the present invention, vascular vessel is occluded with

a bag filled with a solid. In one embodiment, the bag is sémi-permeable and is inserted

10 into the vascular vessel in the empty state through a catheter. When bag is positioned, a
slurry of particulate solid and saline or water is pumped through a delivery tube attached

to the bag. The slurry comprises pharmaceutically acceptable materials. Some of the
particles are preferably at least a partially dehydrated hydrophilic gel or a water-activated
cement. An expandable impervious bag can also be employed. The impervious bag can

15 be filled with polymeric gel aqueous slurry which expands and gels upon sitting, occluding
the vessel. The empty bag attached to the end of a delivery tube is inserted into and

positioned in the vascular vessel through a catheter. The slurry is pumped into the
deflated bag and allowed to set up to form an expanded insoluble mass. The polymeric
gel material is pharmaceutically acceptable and compatible with the body’s tissues and
20 fluids. After the polymeric material is set up into a solid mass, the delivery tube is
disconnected from the bag and removed from the vascular system. The bags are filled
and expanded to the point where they occlude the vascular vessel and form a permanent

wall which seals off the vascular vessel.
In an alternative embodiment of the present invention, the occluder comprises a
25 dual bag construction with an outer elastic impervious bag and an inner semi-pervious
elastic bag. The dual bag is attached to a delivery tube for filing the inner semi-
permeable bag. After the bag has been positioned in the arterial vessel, water or saline
solution is delivered through the delivery tube into the inner bag to expand the at least
partially dehydrated hydrophilic polymeric gel granules in the bag by hydration. As the gel
30  granules expand from hydration, the inner bag expands against the inner wall of the outer
bag and expands the outer bag to come in contact with the inner wall of the arterial vessel
to occlude the vessel. After the inner bag is fully hydrated and expanded to its maximum
dimensions, the delivery tube is separated from the dual bag and removed through the

catheter from the arterial system.
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Brief Description of the Drawings

Fig. 1 is a perspective view of a graft of the present invention;
Fig. 2 is a cross-sectional view of Fig. 1;
5 Fig. 3 is an enlarged sectional view of Fig. 2;
Fig. 4 is a cross-sectional view of an occluder of the present invention;
Fig. 5 is a partial perspective view of ancther occluder of the present invention;
Fig. 6 is a partial enlarged view of circled line 6 of Fig. 5;
Fig. 7 is a enlarged cross-sectional view taken along lines 7-7 of Fig. 6;
Fig. 8 is a perspective view of another occluder of the present invention;
Fig. 9 is an end view of the occluder of Fig. 8;
Fig. 10 is an enlarged cross-sectional view taken along lines 10-10 of Fig. 9;
Fig. 11 is a cross-sectional view of another embodiment of the occluder of Fig. 4;
Fig. 12 is a cross-sectional view of another embodiment of the occluder similar to
the occluder of Fig. 8;

Fig. 13 is a cross-sectional view of another embodiment of graft of the present

invention similar to the graft of Fig. 1;
Fig. 14 is an end view of another embodiment of the graft of Fig. 1;
Fig. 15 is a fragmentary side view of another embodiment of the occluder of the
20 present invention;
Fig. 16 is an end view of the stent frame of the occluder of Fig. 15;
Fig. 17 is a cross-sectional view showing the insertion and positioning of the
occluder of Fig. 15 into an arterial system,;
Fig. 18 is a cross-sectional view of the occluder of Fig. 15 positioned in an arterial
25  system;
Fig. 19 is a cross-sectional view showing the insertion and positioning of another
occluder of the present invention into an arterial system,;
Fig. 20 is cross-sectional view showing the ptacement of the occluder of Fig. 19
into the arterial system;
30 Fig. 21 is a cross-sectional view showing the final placement of the occluder of
Fig. 19 into the arterial system;
Fig. 22 is another embodiment of the occluder of the present invention;
Fig. 23 is a cross-sectional view showing the occlusion of one end of an aneurysm

in an arterial system with the occluder of the present invention;

]
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Fig. 24 is a cross-sectional view showing the placement of the occluder of Fig. 23
in the arterial system;
Fig. 25 is a cross-sectional view showing the sealing off of an aneurysm with the
occluders of Fig. 23; and
5 Fig. 26 is a cross-sectional view showing the bridging of an aneurysm with the
stent graft of the present invention.

Detailed Description of the Invention

Referring to Figs. 1-3, the graft 8 comprises a stent 12 comprising wires 14
helically wound into a stent frame supporting a fabric pile backing 16. Extending
circumferentially outwardly from the backing 16 is a fabric pile 18 made up of individual
fibers 19. The graft has a longitudinal lumen or bore 20 extending its length to permit
blood flow.

Referring to Fig. 4, the occluder 10A comprises a stent 12 having wires 14 forming
a stent frame which supports a sock fabric pile backing 16A. A fabric pile 18 made up of

individual threads extends circumferentially from the longitudinal portion of the fabric pile

backing and fabric pile 18A made up of fiber threads extending from the end of the fabric
pile backing sock.
Referring to Figs. 5-7, the conical shaped occluder 10B comprises a conical

20 shaped stent 24 comprising at least one helically wound double wire strand 26. The wire
strand 26 comprises of at least two wires 27 which are twisted (not shown). Fabric thread
28 which makes up the fabric pile 18A is inner-disposed between the wire strands 27 so
that the fabric pile extends outwardly from the stent to form a conical shaped fabric pile
device.

25 Referring to Figs. 8-10, the occluder 10C comprises a stent 32 made up of a
helical wire frame and comprising a wire strand 34 similar in cross section to the wire
strand 26 shown in Fig. 7. However, the wire strand has fabric threads 28 extending both
outwardly and inwardly circumferentially of the stent (see Figs. 9 and 10) to form fabric
piles extending outwardly from the occiuder and inwardly of the stent to form a fabric pile

30 “plug.”

Referring to Figs. 11-13, these figures schematically iliustrate in cross section the
occluder of Fig. 4 and Figs. 8-10 and the graft of Fig. 1-3. The fabric pile is coated with
hydrated hydrophilic gel 40 shown in phantom. Afier the gel is applied and saturated into

the fabric pile, the gel is partially dehydrated by conventional means, such as elevated
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temperature preferably under a vacuum to dehydrate the gel, which makes the gel shrink

and thicken. The gel can be further dehydrated to a dry state. Suitable hydrophilic gel is
described in the summary of the invention. Prior to inserting the occluder or graft into the
vascular system, the occluder or graft is wetted in order to partial hydrate the gel to make

5 the outer surface of the occluder or graft more slippery. Once the occluder or graft is
positioned in the vascular system through a catheter, the occluder or graft is positioned

into the appropriate area of the arterial system employing a catheter, water from the blood
stream, blood serum and/or blood plasma fully hydrates the gel. The gel fills any gaps
between the inner luminal wall of the arterial system and the outer surface of the fabric

10 pile to form a seal between the luminal wall and the occluder or graft.

Figs. 15-18 show another embodiment of the occluder of the present invention.

This is an umbrella stent occluder 10D. The occluder 10D has a generally umbrella-

shape; the supporting stent 50 has a plurality of ribs 52 radially extending from a central

body 54. The ribs are biased to extend outwardly like extending umbrella ribs in its full
15 open position. Each rib is made up of at least two twisted wires similar in cross section
shown in Fig. 7. The twisted wires support therebetween fabric threads 28 which form the

fabric pile 18C of the occluder. When the occluder is to be inserted into the arterial
system, a catheter is positioned by known methods into the desired area of the arterial
system. The occluder 10D is compressed like an umbrella o a minimal diameter and

20 pushed through the catheter by a wire or flexible rod 106. When the occluder 10D is
pushed out of the end of the catheter, it expands outwardly like an umbrella opening to
have the fabric pile 18C press against the inner luminal wall of the arterial system to form
a seal. The stent 50 has a plurality of ribs 52 and sufficient fabric pile to form sufficient
matrix to close off the arterial vessel from blood flow.

25 Referring to Figs. 19-21, the procedure for utilizing one of the occluders of the
present invention is illustrated showing its insertion, positioning and placement within an
arterial vessel. A catheter 104 is first extended into the arterial system from a distal
arterial branch by known methods. Once the catheter is positioned in a desired position,
the occluder 10D which comprises semipermeable bag 114, having a one-way valve,

30 such as a leaf valve 116 which is secured to a delivery tube 110 by a releasable bond
112, is inserted in the distal end of the catheter and pushed through the catheter out into
the arterial stream. A slurry of particulate solid and saline or water is pumped through the
delivery tube 110 through the leaf valve 116 into the interior of the bag 114. The particles

can be made up of inert solid material such as silica particles and the like. A binder is
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included to bind the particles when in place. The binder is water activated. Preferably, at

least some of the binder are particles of dehydrated hydrophilic gel. If inert particles are

used, preferably a biocompatable adhesive is also placed in the slurry to bind the

particles once they are in place in the bag 114. The use of dehydrated hydrophilic gel
5  particles is preferred because once they are in the bag and have an opportunity to be
hydrated by the water or saline, they expand, helping to fill or filling the bag and pushing
the outer walls of the bag against the inner luminal wall of the arterial system. Once the
surgeon makes the determination that the bag is filled through X-ray observation, delivery
of the slurry is ceased and a slight suction is applied to the delivery tube to close off a
one-way valve, such as a leaf valve 116. The releasable bond 112 is a material that will
be dissolved or broken by the blood stream. Once the bond has dissolved or has been
broken down by the blood stream, the delivery tube is withdrawn. Optionally, the delivery
tube and the catheter can be removed simuitaneously. Optionally, the bag can have an
outer fabric pile similar to the graft and occluders shown in Figs. 1-18. The bag can be a
fabric bag or semipervious membrane which permits the diffusion of water across the bag

envelope.

Referring to Fig. 22, an aiternative embodiment occluder 10E is illustrated.

Occluder 10E is utilized in the same manner as occluder 10D. However, some of the

operational steps are different. Occluder 10E has an impervious outer bag 120, such as

20 a rubber bag or other elastic flexible material bag. Within the bag, there is situated a

semipermeable bag 114. Occluder 10E, when inserted into the catheter and inserted into

the vascular system, has bag 114 filled with dehydrated hydrophilic gel granules 118B.

When occluder 10E has been positioned in the arterial system in the same manner as

occluder 10D, water is inserted through the delivery tube 110 through water pervious fiiter

25 finger 122 into bag 114. The water hydrates the dehydrated hydrophilic get 118B

expanding the gel which expands bag 114 against bag 120 forcing the outer wall of bag

120 against the inner surface of the arterial vessel to occlude the vessel off. Water can

migrate across the envelope of semipermeable bag 114 to permit bag 114 to completely

fill the envelope bag 120. As in the same manner as occluder 10D, the blood stream

30 dissolves or breaks down the detachable bond 112 permitting the delivery tube 110 to be
freed from the occluder 10E.

The graft of Figs. 1-3 and 13 and the occluders of Figs. 4-12 and 14-16 are all

delivered through catheters. The catheters are first positioned in the arterial system at

the desired point of insertion of the graft or occluder. The distal end of the catheter is
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inserted into the arterial system through a distal branch of the arterial system. This will
normally be one of the arteries in the legs or in the arms. Insertion and placement of the
catheter is followed by known X-ray techniques. The graft of Figs. 1-3 and 13 and the
occluders of Figs. 4-12, 15 and 16 are compressed when placed into the catheter. The
5 compression compresses the stent and pushes down the fabric pile. The graft and
occluders are pushed through the catheters employing wires having enlarged ends to
engage the end of the graft or occluder without passing through the graft or occluder or
with large rods which can engage the ends of the graft or occluder without passing
through the graft or occluder. When the graft or occluder is pushed out of the proximal
end of the catheter at the area where it is to be positioned and placed, the self-expanding
stent expands circumferentially outward to expand the diameter of the graft and occluder

to ensure contact between the fabric pile and the entire inner surface of the arterial
vessel. Alternatively, expandable stents can aiso be employed. There may be situations
because of the highly irregular shape of the interior wall of the arterial system that small
gaps form. In those cases, the hydrophilic gel can assist in filling the gaps.

Referring to Figs. 23-25, this illustrates a method for closing off an aneurysm

which has been bypassed with a bypass vessel as is well known to the art. At the
proximal end of the aneurysm in an area where the vascular wall has integrity and can be
closed off is closed off, the vascular vessel is closed off with an occluder 10D although
20 the occluders of 10A through 10E can also be used. The catheter 104 is positioned in the
area where the occluder has to be positioned and placed, the occluder with its delivery
tube 110 is inserted in the distal end of a catheter, pushed through the catheter and out
the proximal end of the catheter at the desired location. The slurry of water and
particulates are pumped through the delivery tube 110 into the bag 114 to enlarge the bag
25 and have the bag complete occlude off the arterial vessel as described above. Preferably
the siurry is a slurry of water or saline and hydrophilic gel particles. The surgeon waits for
the biood to break apart or dissolve the detachable bond 112 to permit withdrawal of the
delivery tube 112 and the catheter. The same operation is repeated to the vascular
vessel at the distal end of the aneurysm. The surgeon chooses an area of the arterial
30 vessel that has good integrity that can be safely and securely occluded. Occluder 10D’ is
positioned and inplaced in the same manner as occluder 10D was positioned and
inplaced at the proximal end of the aneurysm. Thus, by bypassing the aneurysm with
known techniques and occluding off the aneurysm from the vascuiar system, the life-

threatening problem associated with a bursting aneurysm is eliminated.

13

Aortic Innovations, LLC, Exhibit 2126
Page 2126 - 256
IPR2023-01232, Edwards Lifesciences Corp. et al v. Aortic Innovations, LLC



WO 01/66167 PCT/US01/06632

Fig. 26 shows the use of the stent graft 8A of the present invention used to bridge
an aneurysm 108 in a vascular vessel 100. Stent graft comprises a tubular stent 12A
which can be permanently expanded from a first diameter to a second larger diameter, an
expandable graft 16 surrounding the tubular wall of the stent. The expandable graft has a

5 fabric pile backing 16 of individual fibers 19. The stent graft is positioned in the vascular
vessel, expanded to seat the stent graft in the vascular vessel and bridge the aneurysm
108. Individual fibers 19 of the fabric pile backing fill the gaps between the outer wall of
the expandable graft and the inner wall of the vascular vessel. Preferably, the fabric pile

has been coated with a hydrophilic polymeric gel which expands when wetted and fills the

gaps.
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