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| APPLICATION NUMBER FILING OR 371(C) DATE FIRST NAMED APPLICANT ATTY.DOCKET NO./TITLE REQUEST ID

13/529,797 06/21/2012 Clive P. Bosnyak DENA-0008 (223156) 115219

Acknowledgement of Change to Small Entity Status
The entity status change request below filed through Private PAIR on 06/25/2020 has been accepted.

CERTIFICATIONS:

Change of Entity Status:

X Applicant asserting small entity status. See 37 CFR 1.27.

NOTE: If the application was previously under micro entity status, checking this box will be taken to be a notification of
loss of entitlement to micro entity status.

This portion must be completed by the signatory or signatories making the entity status change in accordance
with 37 CFR 1.4(d)(4).

Signature: Gregory L. Porter/
Name: Gregory L. Porter
Registration Number: 40131
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| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
13/529,797 12/11/2018 10153483 DENA-0008 (223156) 1004
130577 7590 11/20/2018
ANDREWS KURTH KENYON LLP
600 Travis Street
Suite 4200

Houston, TX 77002

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

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

The Patent Term Adjustment is 792 day(s). Any patent to issue from the above-identified application will include
an indication of the adjustment on the front page.

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information
Retrieval (PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office
of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments
should be directed to the Application Assistance Unit (AAU) of the Office of Data Management (ODM) at
(571)-272-4200.

APPLICANT(s) (Please see PAIR WEB site http://pair.uspto.gov for additional applicants):

Clive P. Bosnyak, Dripping Springs, TX;
Kurt W. Swogger, Austin, TX;

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation
works to encourage and facilitate business investment. To learn more about why the USA is the best country in
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.

IR103 (Rev. 10/09)



PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450
or Fax (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate. All
further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as indicated unless corrected
below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications.
Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying
papers. Each additional paper, such as an assignment or formal drawing, must
have its own certificate of mailing or transmission.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address)

130577 7590 0812772018 Certificate of Mailing or Transmission

ANDREWS KURTH KENYON LLP I hereby certify that this Fee(s) Transmittal is being deposited with the United
600 Travis Street States Postal Service with sufficient postage for first class mail in an envelope
. addressed to the Mail Stop ISSUE FEE address above, or being facsimile

Suite 4200 transmitted to the USPTO (571) 273-2885, on the date indicated below.
Houston, TX 77002 Depoitors mame)
(Signature)
(Date)l
I APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |

13/529,797 06/21/2012 Clive P. Bosnyak DENA-0008 (223156) 1004

TITLE OF INVENTION: LITHIUM ION BATTERIES USING DISCRETE CARBON NANOTUBES, METHODS FOR PRODUCTION THEREOF AND
PRODUCTS OBTAINED THEREFROM

APPLN. TYPE | ENTITY STATUS I ISSUE FEE DUE I PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE |
nonprovisional SMALL $500 $0.00 $0.00 $500 11/27/2018
I EXAMINER | ART UNIT | CLASS-SUBCLASS |
STUCKEY, PHILIP A 1723 429-220000
1. Change of correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list 1Ste phen P._Krl pp
CFR 1.363). (1) The names of up to 3 registered patent attorneys
or agents OR, alternatively, 2

M| Change of correspondence address (or Change of Correspondence

Address form PTO/SB/122) attached (2) The name of a single firm (having as a member a

registered attorney or agent) and the names of up to 3
- R . P 2 registered patent attorneys or agents. If no name is

Fee Address” indication (or "Fee Address" Indication form PTO/ listed, no name will be printed.
SB/47; Rev 03-02 or more recent) attached. Use of a Customer
Number is required.

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

PLEASENOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for recordation
as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

|95}

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)
Molecular Rebar Design, LLC Austin, TX USA
Please check the appropriate assignee category or categories (will not be printed on the patent) : (] Individual Q Corporation or other private group entity (] Government
4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
& Issue Fee [ A check is enclosed.
[ Publication Fee (No small entity discount permitted) M| Payment by credit card. Form PTO-2038 is attached.
[ Advance Order - # of Copies gThe director is hereby authorized to charge the required fee(s), any deficiency, or credits any

overpayment, to Deposit Account Number 50-28A49 (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)
NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue

fee payment in the micro entity amount will not be accepted at the risk of application abandonment.
NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

M| Applicant certifying micro entity status. See 37 CFR 1.29

M| Applicant asserting small entity status. See 37 CFR 1.27

M Applicant changing to regular undiscounted fee status.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

Authorized Signature _ /( areg ory L. Porter/ Date 2018-10-31

Typed or printed name G regory L. Porter Registration No. 40131

Page 2 of 3
PTOL-85 Part B (10-13) Approved for use through 10/31/2013. OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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Electronic Patent Application Fee Transmittal

Application Number:

13529797

Filing Date:

21-Jun-2012

Title of Invention:

LITHIUM ION BATTERIES USING DISCRETE CARBON NANOTUBES, METHODS
FOR PRODUCTION THEREOF AND PRODUCTS OBTAINED THEREFROM

First Named Inventor/Applicant Name:

Clive P. Bosnyak

Filer:

Gregory L. Porter/Jeanne Dunn

Attorney Docket Number:

DENA-0008 (223156)

Filed as Large Entity

Filing Fees for Utility under 35 USC 111(a)

Description Fee Code Quantity Amount SUB—JS:;)I in

Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:

UTILITY APPL ISSUE FEE 1501 1 1000 1000




Description

Fee Code

Quantity

Amount

Sub-Total in
USD(S)

Extension-of-Time:

Miscellaneous:

Total in USD ($)

1000




Electronic Acknowledgement Receipt

EFS ID: 34178085

Application Number: 13529797

International Application Number:

Confirmation Number: 1004

LITHIUM ION BATTERIES USING DISCRETE CARBON NANOTUBES, METHODS

Title of Invention: FOR PRODUCTION THEREOF AND PRODUCTS OBTAINED THEREFROM

First Named Inventor/Applicant Name: Clive P. Bosnyak
Customer Number: 130577
Filer: Gregory L. Porter/Jeanne Dunn
Filer Authorized By: Gregory L. Porter
Attorney Docket Number: DENA-0008 (223156)
Receipt Date: 31-0CT-2018
Filing Date: 21-JUN-2012
Time Stamp: 17:23:08
Application Type: Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes

Payment Type DA

Payment was successfully received in RAM $1000

RAM confirmation Number 110118INTEFSW00004407502849
Deposit Account

Authorized User

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




File Listing:

Document .. . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (if appl.)
87740
1 Issue Fee Payment (PTO-85B) IssueFeeTransmittal.pdf no 1
60cea3aBa70b58f66bfalaae6215b73e2600)
d973
Warnings:
Information:
30454
2 Fee Worksheet (SB06) fee-info.pdf no 2
daf0545dcfd8b00acf7eea2edb3abddeatdd
Warnings:
Information:
Total Files Size (in bytes){ 118194

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.




UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

| EXAMINER |
130577 7590 08/27/2018
ANDREWS KURTH KENYON LLP STUCKEY, PHILIP A
600 Travis Street
Suite 4200 | ART UNIT PAPER NUMBER |
Houston, TX 77002 1723
DATE MAILED: 08/27/2018
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. |  CONFIRMATION NO.
13/529,797 06/21/2012 Clive P. Bosnyak DENA-0008 (223156) 1004

TITLE OF INVENTION: LITHIUM ION BATTERIES USING DISCRETE CARBON NANOTUBES, METHODS FOR PRODUCTION THEREOF AND
PRODUCTS OBTAINED THEREFROM

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE I PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional SMALL $500 $0.00 $0.00 $500 11/27/2018

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE MAILING
DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS STATUTORY PERIOD
CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES NOT REFLECT A CREDIT
FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS PREVIOUSLY BEEN PAID IN
THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM WILL BE CONSIDERED A REQUEST
TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW DUE.

HOW TO REPLY TO THIS NOTICE:

I. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that
entity status still applies.

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above.

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled
"Change in Entity Status (from status indicated above)".

For purposes of this notice, small entity fees are 1/2 the amount of undiscounted fees, and micro entity fees are 1/2 the amount of small entity
fees.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing
the paper as an equivalent of Part B.

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

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

Page 1 of 3
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

or Fax (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate. All
further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as indicated unless corrected
below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications.
Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying
papers. Each additional paper, such as an assignment or formal drawing, must
have its own certificate of mailing or transmission.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address)

130577 7590 0812772018 Certificate of Mailing or Transmission
ANDREWS KURTH KENYON LLP I hereby certify that this Fee(s) Transmittal is being deposited with the United
600 Travis Street States Postal Service with sufficient postage for first class mail in an envelope
. addressed to the Mail Stop ISSUE FEE address above, or being facsimile
Suite 4200 transmitted to the USPTO (571) 273-2885, on the date indicated below.
Houston, TX 77002 Depoitors mame)
(Signature)
(Date)l
I APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |
13/529,797 06/21/2012 Clive P. Bosnyak DENA-0008 (223156) 1004
TITLE OF INVENTION: LITHIUM ION BATTERIES USING DISCRETE CARBON NANOTUBES, METHODS FOR PRODUCTION THEREOF AND
PRODUCTS OBTAINED THEREFROM
APPLN. TYPE | ENTITY STATUS I ISSUE FEE DUE I PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE |
nonprovisional SMALL $500 $0.00 $0.00 $500 11/27/2018

I EXAMINER | ART UNIT | CLASS-SUBCLASS |
STUCKEY, PHILIP A 1723 429-220000
1. Change of correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list 1
CFR 1.363). (1) The names of up to 3 registered patent attorneys
or agents OR, alternatively, 2

M| Change of correspondence address (or Change of Correspondence

Address form PTO/SB/122) attached (2) The name of a single firm (having as a member a

registered attorney or agent) and the names of up to 3

O e N P 2 registered patent attorneys or agents. If no name is
Fee Address" indication (or "Fee Address" Indication form PTO/ listed, no name will be printed.

SB/47; Rev 03-02 or more recent) attached. Use of a Customer
Number is required.

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

PLEASENOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for recordation
as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

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

|95}

Please check the appropriate assignee category or categories (will not be printed on the patent) : (] Individual [ Corporation or other private group entity (] Government

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
[ Issue Fee [ A check is enclosed.
[ Publication Fee (No small entity discount permitted) M| Payment by credit card. Form PTO-2038 is attached.
[ Advance Order - # of Copies (I The director is hereby authorized to charge the required fee(s), any deficiency, or credits any
overpayment, to Deposit Account Number (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.
NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

M| Applicant certifying micro entity status. See 37 CFR 1.29

M| Applicant asserting small entity status. See 37 CFR 1.27

M| Applicant changing to regular undiscounted fee status.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

Authorized Signature Date
Typed or printed name Registration No.
Page 2 of 3
PTOL-85 Part B (10-13) Approved for use through 10/31/2013. OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
13/529,797 06/21/2012 Clive P. Bosnyak DENA-0008 (223156) 1004
| EXAMINER |
130577 7590 08/27/2018
ANDREWS KURTH KENYON LLP STUCKEY, PHILIP A
600 Travis Street
Suite 4200 | ART UNIT PAPER NUMBER |
Houston, TX 77002 1723

DATE MAILED: 08/27/2018

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

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance.

Section 1(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the requirement
that the Office provide a patent term adjustment determination with the notice of allowance. See Revisions to Patent
Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer providing an initial
patent term adjustment determination with the notice of allowance. The Office will continue to provide a patent term
adjustment determination with the Issue Notification Letter that is mailed to applicant approximately three weeks prior
to the issue date of the patent, and will include the patent term adjustment on the patent. Any request for reconsideration
of the patent term adjustment determination (or reinstatement of patent term adjustment) should follow the process
outlined in 37 CFR 1.705.

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.

Page 3 of 3

PTOL-85 (Rev. 02/11)
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and Budget
approval before requesting most types of information from the public. When OMB approves an agency request to
collect information from the public, OMB (i) provides a valid OMB Control Number and expiration date for the
agency to display on the instrument that will be used to collect the information and (ii) requires the agency to inform
the public about the OMB Control Number’s legal significance in accordance with 5 CFR 1320.5(b).

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. 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, Virginia 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
Virginia 22313-1450. 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.

Privacy Act Statement

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

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

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (5§ U.S.C 552a). Records from this system of records may
be disclosed to the Department of Justice to determine whether disclosure of these records is required by the
Freedom of Information Act.

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence
to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of
settlement negotiations.

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

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having
need for the information in order to perform a contract. Recipients of information shall be required to comply
with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property
Organization, pursuant to the Patent Cooperation Treaty.

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

7. Arecord from this system of records may be disclosed, as a routine use, to the Administrator, General Services,
or his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility
to recommend improvements in records management practices and programs, under authority of 44 U.S.C.
2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection
of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall
not be used to make determinations about individuals.

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

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

11



Application No. Applicant(s)
. . 13/529,797 Bosnyak et al.
Notice of Allowability Examiner Art Unit AlA Status
Philip A Stuckey, PhD 1723 No

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.
1.4} This communication is responsive to 6/22/2018.

[J A declaration(s)affidavit(s) under 37 CFR 1.130(b) was/were filed on .

2.[J An election was made by the applicant in response to a restriction requirement set forth during the interview on ; the
restriction requirement and election have been incorporated into this action.

3.} The allowed claim(s) is/are 1-4,6-7 and 10-21 . As a result of the allowed claim(s), you may be eligible to benefit from the Patent
Prosecution Highway program at a participating intellectual property office for the corresponding application. For more information
, please see http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.
4.[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a) JAIl b) (JSome  *c) [J None of the:
1. [0 Certified copies of the priority documents have been received.
2. [J Certified copies of the priority documents have been received in Application No. ___
3. [J 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)).
* Certified copies not received:

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

5] CORRECTED DRAWINGS (as "replacement sheets") must be submitted.

(O including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date .

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front {not the back) of each
sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

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

Attachment(s)

1.0 Notice of References Cited (PTO-892) 5. (¥} Examiner's Amendment/Comment

2.0 Information Disclosure Statements (PTO/SB/08), 6. (J Examiner's Statement of Reasons for Allowance
Paper No./Mail Date .

3.0 Examiner's Comment Regarding Requirement for Deposit 7. (J Other .

of Biological Material
4.0 Interview Summary (PTO-413),
Paper No./Mail Date.

/PHILIP A. STUCKEY/ /MILTON | CANO/
Examiner, Art Unit 1723 Supervisory Patent Examiner, Art Unit 1723

U.S. Patent and Trademark Office .
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20180801
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Application/Control Number: 13/529,797 Page 2
Art Unit: 1723

Notice of Allowance

Claims 1-4, 6, 7, and 10-21 are allowed.

Election/Restrictions
This application is in condition for allowance except for the presence of claims 8
and 9 directed to a process non-elected without traverse. Accordingly, claims 8 and 9

been cancelled.

Terminal Disclaimer
The terminal disclaimers filed on January 24, 2017 and March 20, 2017
disclaiming the terminal portion of any patent granted on this application which would
extend beyond the expiration date of Patents no. 8,808,909 and 9,968,924 respectively

have been reviewed and is accepted. The terminal disclaimers have been recorded.

Conclusion

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Philip A. Stuckey, PhD whose telephone number is
(571)272-9875. The examiner can normally be reached on 8:30-5:00 EST Monday -
Friday.

Examiner interviews are available via telephone, in-person, and video
conferencing using a USPTO supplied web-based collaboration tool. To schedule an
interview, applicant is encouraged to use the USPTO Automated Interview Request

(AIR) at http://www.uspto.gov/interviewpractice.
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Application/Control Number: 13/529,797 Page 3
Art Unit: 1723

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Milton I. Cano can be reached on (571)272-1398. 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.
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). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/PHILIP A. STUCKEY/ /MILTON | CANO/
Examiner, Art Unit 1723 Supervisory Patent Examiner
Art Unit 1723
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UNITED STATES PATENT AND TRADEMARK OFFICE

BEFORE THE PATENT TRIAL AND APPEAL BOARD

Ex parte CLIVE P. BOSNYAK and KURT W. SWOGGER

Appeal 2017-008091
Application 13/529,797
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DEBRA L. DENNETT, Administrative Patent Judges.
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DECISION ON APPEAL'!
Appellants? appeal under 35 U.S.C. § 134(a) from a rejection of
claims 14, 67, and 10-21. We have jurisdiction under 35 U.S.C. § 6(b).

An oral hearing was held on June 14, 2018.°
We REVERSE.

STATEMENT OF THE CASE
The subject matter on appeal relates to a lithium ion batteries using
discrete carbon nanotubes, methods for production thereof and products
obtained therefrom. Claim 1, reproduced below, is illustrative of the

claimed subject matter:

1. A composition useful for lithium ion batteries comprising:

discrete, non-agglomerated, and exfoliated carbon
nanotubes having a surface and mixtures of ion active materials
comprising migratable ions said materials comprising crystals or
layers of lithium ion active material, wherein a ratio of lithium
ion to other total ions in the ion active materials is at least 2:1 to
25:1, and wherein the discrete carbon nanotubes have crystals or
layers of lithium ion active material ionically attached to their
surface and wherein the discrete carbon nanotubes comprise
oxidized species selected from the group -consisting of

!'In our Decision we refer to the Specification filed June 21, 2012 as
amended September 24, 2015 (“Spec.”), the Final Office Action appealed
from dated August 19, 2016 (“Final Act.”), the Appeal Brief filed January
24,2017 (“Appeal Br.”), the Examiner’s Answer dated March 10, 2017
(“Ans.”) and the Reply Brief filed May 9, 2017 (“Reply Br.”).

2 Appellants identify the real party in interest as Molecular Rebar Design,
LLC. Appeal Br. 2. Appellants also state “[a]nother interested party is
licensee Black Diamond Structures, LLC which is a joint venture between
Molecular Rebar Design, LLC and SABIC.” Id.

3 A written transcript of the oral hearing will be entered into the record when
the transcript is made available.

31



Appeal 2017-008091
Application 13/529,797

carboxylic, ketone, or hydroxyl functionalities, and wherein the
discrete carbon nanotubes have an aspect ratio of 10 to 500 and
oxidation levels from 1% to 15% by weight of the carbon
nanotube.

Appeal Br. 17 (Claims App’x).

REJECTIONS

The Examiner maintains the following rejections®:

A. Claims 1-4 and 10-21 stand rejected under 35 U.S.C.
§ 103(a) as unpatentable over Li in view of Niu. Final Act.
5-6.

B.  Claims 6 and 7 stand rejected under 35 U.S.C. § 103(a) as
unpatentable over Li in view of Niu and in further view of
Zhamu. Id. at 18.

Appellants seek our reversal of Rejections A—B. Appeal Br. 8.
Appellants argue rejections A and B together, and argue independent claims
1,10, 11, and 12 as a group. See id. Because the basis for our reversal—
i.e., Li fails to teach “discrete, non-agglomerated, and exfoliated carbon
nanotubes” as claimed—is common to all claims®, we focus our discussion

of the prior art rejections on claim 1.

* The Examiner withdraws the nonstatutory double patenting rejection over
US 8,808,909. Ans. 3. Appellants filed a terminal disclaimer on March 10,
2017, disclaiming the terminal portion of this application which would
extend beyond the expiration date of US 8,968,924 (“the 924 patent).
Therefore, the nonstatutory double patenting rejection over the ’924 patent is
moot. See Terminal Disclaimer dated March 10, 2017.

3 Claim 12 relates to “uniformly dispersible oxidized, non-agglomerated, and
exfoliated carbon nanotubes.” Appeal Br. 19 (Claims App’x).

3
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OPINION

The Examiner rejects claim 1 (among others) as obvious over Li in
view of Niu. Final Act. 6. Relevant to claim 1, the Examiner finds that Li
teaches all aspects of claim 1, except that Li “does not teach the oxidized
species, aspect ratio, and oxidation level of the carbon nanotubes.” /d. at 7.
But, the Examiner finds that Niu similarly teaches disassembled discrete
carbon nanotubes that have “an aspect ratio of 5 or greater” and “the discrete
carbon nanotubes comprise oxidized species selected from the group
consisting of carboxylic, ketone, or hydroxyl functionalities.”® Id. The
Examiner reasons that one skilled in the art would have selected the claimed
oxidized species of carbon nanotubes “because Niu discloses that an
increase in oxygen content can also improve density of the material” and
further, that the aspect ratio taught by Niu would be desired “for binding the
materials in the electrode.” Id. The Examiner further determines that “the
ionically attached surface of discrete carbon nanotubes having layers of
lithium ion active material ionically attached to their surface” would be
expected in the prior art because the structure and composition of the prior
art is the same as claimed. /d. at 8.

Appellants raise two arguments: (1) Li fails to teach a composition
having lithium ions and therefore cannot describe a lithium ion active
material ionically attached to the surface of the carbon nanotubes (Appeal

Br. 9—11) and (2) Li fails to suggest “discrete, non-agglomerated, and

¢ We observe that the Examiner states that Niu “teaches disassembled
(disentangled) discrete carbon nanotubes,” but we do not understand the
Examiner to rely upon this particular finding in the rejection of claims 1-4,
67, and 10-21. See Final Act. 6.
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exfoliated” carbon nanotubes (/d. at 12). Because we agree with Appellants’
second argument, we do not reach the first argument.

Appellants contend that Li does not teach “discrete, non-
agglomerated, and exfoliated carbon nanotubes” and explain that the SEM
images relied upon by the Examiner do not show individual dispersed tubes
in Li. Appeal Br. 12. Appellants further assert that the Examiner’s
interpretation of “discrete, non-agglomerated, and exfoliated carbon
nanotubes” based on the SEM image is broad enough to include
“agglomerated, entangled, non-individualized nanotubes,” and is therefore,
unreasonable. /d. at 13. Appellants further disagree with the Examiner’s
position (Final Act. 6), that “because [the nanotubes] are dispersed in the
composite cathode slurry mixture” they are “discrete, non-agglomerated, and
exfoliated carbon nanotubes,” as being conclusory. Reply Br. 6.

The preponderance of the evidence supports Appellants’ position. As
Appellants explain (Reply Br. 5), Li’s SEM images support their position
that the Li reference fails to teach “discrete, non-agglomerated, and
exfoliated carbon nanotubes” because “one cannot even ascertain two ends
of even a single nanotube due to the agglomeration and entanglement of the
nanotubes.” Id. Further, Li describes Figure 2 as showing “a piece of
MWCNTs connected to LiFePO, particles in series and countless MWCNTs
interlaced all particles together to form a three-dimensional network of
wiring,” and therefore suggests that the carbon nanotubes are bundled or
agglomerated. Li 664 (emphasis added). The Examiner’s bare statement

that “Li 2006 further teaches discrete, non-agglomerated, and exfoliated

carbon nanotubes having a surface (MWCNTs with surfaces, see figure 2,

which are considered discrete and exfoliated as instantly claimed because
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they are dispersed in the composite cathode slurry mixture),” without more,
fails address Li’s express teaching that suggests bundling or agglomeration
of carbon nanotubes. Final Act. 6 (emphasis in original); see also Ans. 5
(same). Therefore, on this record, we do not sustain the Examiner’s

rejection.

CONCLUSION
Appellants identified a reversible error in the Examiner’s rejection of
claims 1-4 and 10-21 under 35 U.S.C. § 103(a) as unpatentable over Li in
view of Niu.
Appellants identified a reversible error in the Examiner’s rejection of
claims 6 and 7 under 35 U.S.C. § 103(a) as unpatentable over Li in view of

Niu and in further view of Zhamu.
DECISION
For the above reasons, the Examiner’s rejection of claims 1-4, 67,

and 1021 is reversed.

REVERSED
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TEXAS (EFS-Web selection: Confirmation of Hearing by Appellant)

(X) T ELECT A TELEPHONIC HEARING - ATTENDANCE CONFIRMED (EFS-Web
selection: Confirmation of Hearing by Appellant)
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Confirmation of Hearing by Appellant)
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by Appellant)

To aid the oral hearings staff in scheduling hearing rooms, please indicate the total

number of participating and observing attendees if more than three are expected:

To aid the judges in determining whether any conflicts exist that may require a recusal, please
list in the 'Comments' section the names of any additional person(s) who will be participating in
the oral hearing. (Upon arrival at the USPTO Hearing Room 155 in Dallas, Texas, all persons
presenting arguments must sign in at the Usher's desk.)
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The client, Stephen P. Krupp for MRD, wishes to attend the hearing
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Appeal No: 2017-008,091
ANDREWS KURTH KENYON LLP Appellant: Clive P. Bosnyak, et al.
600 TRAVIS STREET Application No: 13/529,797
SUITE 4200 Hearing Room: E
HOUSTON, TX 77002 Hearing Docket: A

Hearing Date: Thursday, June 14, 2018

Hearing Time: 09:00 AM

Location: USPTO

Hearing Room 155

207 South Houston Street
Dallas, Texas 75242

NOTICE OF HEARING - DALLAS, TEXAS
RESPONSE REQUIRED WITHIN 21 DAYS

Your attention is directed to 37 CFR § 41.47. The above identified appeal will be heard by
the Patent Trial and Appeal Board on the date indicated. Hearings will commence at the time set,
and as soon as the argument in one appeal is concluded, the succeeding appeal will be taken up.
The time allowed for argument is 20 minutes unless additional time is requested and approved
before the argument commences. If the application involved in this appeal has been
published, the hearing will be open to the public.

CONFIRMATION OF ATTENDANCE OR WAIVER OF THE HEARING IS REQUIRED
WITHIN 21 DAYS OF THE MAILING DATE OF THIS NOTICE. Failure to respond may
subject Appellant(s) to waiver of the oral hearing. If Appellant is no longer interested in having
an oral hearing, Appellant must still file a waiver of oral hearing with the Board. This allows the
panel to promptly act on the appeal without waiting for the oral hearing date.

Confirmation or waiver of the hearing should be indicated by completing the form below and
returning it to the Board. This form may be filed with the Board by any one of the following
three alternative methods:

1. Viathe USPTO Electronic Filing System (EFS) at
httpy//www.uspto.gov/patents/process/file/efs/
2. PREFERRED: Facsimile transmitted to: The USPTO Central fax number (official copy):

(571) 273-8300 and the PTAB Hearing fax number (courtesy copy): (571) 273-9797.

3. By mail at the PTAB mailing address: Patent Trial and Appeal Board
United States Patent and Trademark Office
P.0. BOX 1450
Alexandria, Virginia 22313-1450
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United States Patent and Trademark Office

Under Secretary of Commerce for Intellectual Property and
Director of the United States Patent and Trademark Office
P.O. Box 1450

Alexandria, Virginia 22313-1450

www. uspto.gov

ANDREWS KURTH KENYON LLP

600 TRAVIS STREET Appeal No:  2017-008091
SUITE 4200 Application: 13/529,797
HOUSTON, TX 77002 Appellant:  Clive P. Bosnyak et al.

Patent Trial and Appeal Board Docketing Notice

Application 13/529,797 was received from the Technology Center at the Board on May 12, 2017
and has been assigned Appeal No: 2017-008091.

In all future communications regarding this appeal, please include both the application number
and the appeal number.

The mailing address for the Board is:

PATENT TRIAL and APPEAL BOARD
UNITED STATES PATENT AND TRADEMARK OFFICE
P.O. BOX 1450
ALEXANDRIA, VIRGINIA 22313-1450

Telephone inquiries can be made by calling 571-272-9797 and referencing the appeal number
listed above.

By order of the Patent Trial and Appeal Board.

EMS
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DOCKET NO. 223156 (MREOO8NP)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

IN RE APPLICATION OF: Clive P. Bosnyak ART UNIT: 1723
SERIAL NO.: 13/529,797 EXAMINER: Phillip A.
Stuckey

CONFIRMATION NO.: 1004
FILING DATE: June 21, 2012

FOR: LITHIUM ION BATTERIES USING DISCRETE CARBON NANOTUBES,
METHODS FOR PRODUCTION THEREOF AND PRODUCTS OBTAINED THEREFROM

REPLY BRIEF TO MARCH 10, 2017 EXAMINER ANSWER

COMMISSIONER FOR PATENTS
PO BOX 1450
ALEXANDRIA, VA 22313-1450

SIR:

Responsive to the March 10, 2017 Examiner Answer, entry of the following timely filed

Appeal Brief is respectfully requested. Any fee required for appeal forwarding, the request for
oral argument, the notice of appeal, extension of time, entry of this paper or the appeal brief, or
to avoid abandonment of this application, may be charged to Deposit Account No. 50-0897
referencing attorney docket no. 223156 (MREOO8NP). USPTO officials are invited to call the
undersigned attorney Gregory L. Porter at 713-220-4621, if a telephone call could help resolve

any item.

Reply Arguments begin on page 2.

HOU:3786035.1
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REPLY BRIEF TO MARCH 10, 2017 EXAMINER’S ANSWER

The Examiner’s Answer states the Applicant and declarant have not considered the Li
reference “as a whole” when concluding there can be no ionic attachment between the nanotube
surface and active material in the cathode. Perhaps it is not entirely clear where in the course of
administrative advocacy mere hyperbole, exaggeration, and exuberance become flat out
falsehoods. However, suffice it to say that in this instance, the statement about Applicant not
considering the reference “as a whole” earns multiple Pinocchio’s.

Dr. Finlayson’s declaration detailed precisely why there could be no ions formed in
making the cathode and therefore no ionic attachment occurring in the one and only Li paragraph
cited in the Office Action. Dr. Finlayson then expressly stated, “Based on this description and

the other teachings of Li an ordinarily skilled person in the art would understand that Li’s

MWCNTs do not have any form of lithium ion active material (or anything else) ionically
attached to their surface.” (Finlayson Decl., para. 4, emphasis added). Thus, the reference “as a
whole” was considered in the unrebutted evidence of record.

Basic patent law requires that “when an examiner relies on a scientific theory,
evidentiary support for the existence and meaning of that theory must be provided.”
(MPEP 2144.02) “Rejections on obviousness cannot be sustained wifh mere conclusory
statements; instead, there must be some articulated reasoning with some rational underpinning
to support the legal conclusion of obviousness.” In re Kahn, 441 F.3d 977, 988 (Fed. Cir. 2006);
see also KSR, 550 U.S. at 418 (quoting Federal Circuit statement with approval). Moreover, as
MPEP 2144 states:

If applicant adequately traverses the examiner’s assertion of official notice, the

examiner must provide documentary evidence in the next Office action if the

rejection is to be maintained. See 37 CFR 1.104(c)(2). See also Zurko, 258 F.3d at
1386, 59 USPQ2d at 1697 ("[TThe Board [or examiner] must point to some

HOU:3786035.1
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concrete evidence in the record in support of these findings" to satisfy the

substantial evidence test). If the examiner is relying on personal knowledge to

support the finding of what is known in the art, the examiner must provide an

affidavit or declaration setting forth specific factual statements and explanation to

support the finding. See 37 CFR 1.104(d)(2).

The Examiner’s unsupported speculation (to the extent it can even be comprehended)
cannot be enough to sustain any of these rejections. As explained in detail below, there is simply
no evidentiary or explanatory support in the record (or anywhere else for that matter) to support

the Examiner’s misinterpretation that the Li reference can somehow have “carbon nanotubes

[that] have crystals or layers of lithium ion active material ionically attached to their surface” as

required by each independent claim.

L The Li Reference Expressly DOES NOT and CANNOT Have ‘““Carbon Nanotubes
[that] have Crystals or Layers of Lithium Ion Active Material Ionically Attached to
their Surface’” as Required by the Claims

Each independent claim expressly requires “carbon nanotubes [that] have crystals or

layers of lithium ion active material ionically attached to their surface.” The Examiner’s

Answer now admits at page 4 what the Examiner had not admitted previously. That is, Dr.
Finalayson is entirely correct that “ions will not form in in the NMP solvent employed in the Li
2008 prior art.” (See, Examiner Answer p.4 stating, “This point has not been argued by the
office.”). Accordingly, there is now no dispute that:

1) LiFeP04does not dissolve in Li’s NMP solvent,

2) LiFeP04cannot form ions when mixed with the nanotubes; and

3) therefore, LiFeP04 cannot form ionic attachments of lithium ion active material

to nanotubes when making the cathode of the Li reference.
Despite the recent new admission the Examiner’s Answer still somehow concludes on

page 6 that: “it is expected that the prior art teaches” that “carbon nanotubes have crystals or

HOU:3786035.1 3
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layers of lithium ion active material ionically attached to their surface.” It is unclear what the
basis for this “expectation” could be since the Examiner Answer does not explain what
temperature, pressure, solvent, and/or other reaction conditions could cause this conjectural ionic
bonding between LiFePO,4 and nanotube surfaces to occur in the Li reference.

In contrast, the instant specification describes that one way to form the ionic attachments
to the surface of the nanotubes is to employ oxidized carbon nanotubes with solutions that do
form ions. (See, e.g., Example 2 of instant specification). When conducted in this manner as
claimed (as opposed to mixing without forming ions like Li) an 18.6X improvement is seen in
resistance. (See Table 1 of instant specification).

IL. The Examiner Answer’s Explahation (or Lack Thereof) Pertaining to the Li
Reference Further Confirms that the Rejections Are Improper

Instead of addressing the declaration and peer-reviewed evidence Applicant provided or
providing counter evidence or some explanation of how the claimed ionic bonding occurs,
Examiner’s Answer simply refers to the “steps that expose the multiwalled carbon nanotubes /
LiPO4 to electrolyte LiPFs in the ethyl methyl carbon dimethyl carbonate” and then blames
Applicant for not addressing those steps through “arguments or declaration.”

How can Applicant address a reference to a step when there is no explanation or rationale
provided as to how the given step could somehow lead to the claimed “carbon nanotubes [that]

have crystals or layers of lithium ion active material ionically attached to their surface”? The

fact that a step may cause “cathodic reduction” or “charge transfer of ionic species” in a battery
does not remotely suggest to a skilled artisan that bonding is occurring much more bonding that
would lead to the the precisely claimed “carbon nanotubes [that] have crystals or layers of

lithium ion active material ionically attached to their surface.” All batteries (with or without

nanotubes and with or without lithium ion active material) may have cathodic reduction.

HOU:3786035.1 4
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However, not all batteries have the claimed “carbon nanotubes [that] have crystals or layers of

lithium ion active material jonically attached to their surface.” This is shown in Applicant’s

own examples wherein Comparative Example 1 and inventive Example 2 both have carbon
nanotubes and LiFeP04. However, Comparative Example 1 does not have the claimed ionic
attachment while inventive Example 2 does have it. The battery with the claimed ionic
attachment has an 18.6X improvement in performance over the one like the Li reference that
does not.

On this point another Pinocchio appears in the Examiner’s Answer on page 5:

The applicant’s arguments presented in the Appeal Brief are prima faice (sic)

flawed. Point 3 on page 11 states that [in regard to Li] “LiFeP0Q4 cannot form

ionic attachments of lithium ion active material.” Pending claim 3 positively

claims that the lithium metal salt is LiFePQ, Based on claim analysis alone, one

would reasonably expect that LiFeP0O, can form ionic attachments of lithium ion

active material.
As described above with respect to Comparative Example | and inventive Example 2 just

because a battery has both nanotubes and LiFeP0, does not mean that it has the claimed “carbon

nanotubes [that] have crystals or layers of lithium ion active material ionically attached to their

surface.” It is the Examiner’s logic that is prima facie flawed. The rejection regarding Li should
be overturned since the suggested combination cannot and does not teach each element of
independent Claims 1, 10, 11, and 12.

III.  LiDoes not Teach or Suggest Discrete, Non-Agglomerated, and Exfoliated Carbon
Nanotubes as Required by the Claims

The Li reference does not teach or suggest the claimed “discrete, non-agglomerated, and
exfoliated carbon nanotubes” which is confirmed by Li’s own SEM images below. In fact, one
cannot even ascertain two ends of even a single nanotube due to the agglomeration and

entanglement of the nanotubes.

HOU:3786035.1 5
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Al foll

Figure 2 of Li showing non-discrete, agglomerated carbon nanotubes

The sole explanation provided for the Office Action’s conclusory BRI assertion is that
the nanotubes of Li “are considered discrete and exfoliated as instantly claimed because they are
dispersed in the composite cathode slurry mixture.” (Office Action page 6). The relevant portion
of Li states:

“The cathode Slurry was prepared by mixing LiFePO4, polyvinylidone difluoride
(PVDF) and acetylene black or MWCNTs in the weight ratio of 90:5:5 in N-methyl-2-
pyrrolidone (NMP) solvent.” (Li, page 664).

There is no scientific evidence or explanation provided in the Office Action as to how
mere “mixing” of LiFePO4, polyvinylidone difluoride (PVDF) and MWCNTSs would somehow
change the agglomerated nanotubes to “discrete, non-agglomerated, and exfoliated” as is
required by the claims. In sum, an ordinarily skilled artisan, upon seeing Li, Figure 2, would
immediately understand that the nanotubes of Li are not “discrete, non-agglomerated, and
exfoliated” as is required by the claims.

IV. Conclusion

The Examiner has failed to meet the Appellant’s clear challenge in the opening brief to

provide “some articulated reasoning with some rational underpinning to support the legal
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conclusion of obviousness.” In re Kahn, 78 USPQ2d 1329, 1336 (Fed. Cir. 2006). All rejections

should be withdrawn and the claims allowed. ‘

Respectfully submitted,

[Gregory L. Porter/
Registration No. 40,131

May 10, 2017

Andrews Kurth LLP

600 Travis, Suite 4200
Houston, Texas 77002
713/220-4621 (office)
713/238-7169 (facsimile)
Pat-tmk @ andrewskurth.com
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THE PATENT TRIAL AND APPEAL BOARD MREOQ08NP/223156
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The fee for this Request for Oral Hearing is (37 CFR 41.20(b)(3)) ¢ 1,300.00
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by 50%, and the resulting fee is: $ 650.00

Applicant certifies micro entity status. See 37 CFR 1.29. Therefore, the fee shown above is reduced
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For extensions of time in reexamination proceedings, see 37 CFR 1.550.
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D applicant attorney or agent of record D attorney or agent acting under 37 CFR 1.34
Registration number 40131 Registration number

signature /Gregory L. Porter/

Typed or printed name Gregory L. Porter

Telephone Number 713.220.4621
Date May 9, 2017

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements and certifications. Submit multiple
forms if more than one signature is required, see below*.

* Total of 1 forms are submitted.

This collection of information is required by 37 CFR 41.20(b)(3). 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, 1.14 and 41.6. 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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Privacy Act Statement

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

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

1. The information on this form will be treated confidentially to the extent allowed under the
Freedom of Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from
this system of records may be disclosed to the Department of Justice to determine whether
disclosure of these records is required by the Freedom of Information Act.

2. A record from this system of records may be disclosed, as a routine use, in the course of
presenting evidence to a court, magistrate, or administrative tribunal, including disclosures to
opposing counsel in the course of settlement negotiations.

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

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the
Agency having need for the information in order to perform a contract. Recipients of
information shall be required to comply with the requirements of the Privacy Act of 1974, as
amended, pursuant to 5 U.S.C. 552a(m).

5. A record related to an International Application filed under the Patent Cooperation Treaty in
this system of records may be disclosed, as a routine use, to the International Bureau of the
World Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.

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

7. Arecord from this system of records may be disclosed, as a routine use, to the Administrator,
General Services, or his/her designee, during an inspection of records conducted by GSA as
part of that agency’s responsibility to recommend improvements in records management
practices and programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall
be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not
be used to make determinations about individuals.

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

9. Arecord from this system of records may be disclosed, as a routine use, to a Federal, State,
or local law enforcement agency, if the USPTO becomes aware of a violation or potential
violation of law or regulation.
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

Alexandria, VA 22313-1450
www.uspto.gov

BEFORE THE PATENT TRIAL AND APPEAL BOARD

Application Number: 13/529,797
Filing Date: June 21, 2012
Appellant(s): BOSNYAK ET AL.

Gregory L. Porter
For Appellant

EXAMINER’S ANSWER

This is in response to the appeal brief filed 01/24/2017.
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Application/Control Number: 13/529,797 Page 2
Art Unit: 1723

(1) Grounds of Rejection to be reviewed on Appeal

Every ground of rejection set forth in the Office action dated 08/19/2016 from
which the appeal is taken is being maintained by the examiner except for the grounds of
rejection (if any) listed under the subheading “WITHDRAWN REJECTIONS.” New
grounds of rejection (if any) are provided under the subheading “NEW GROUNDS OF
REJECTION.”

The following ground(s) of rejection are applicable to the appealed claims as
recited in the final rejection:

Claim 1 is rejected on the ground of nonstatutory double patenting as being
unpatentable over claims 1-5 of U.S. Patent No. 8,968,924.

*Note, the applicant has indicted on page 4 of the Appeal Brief that a terminal
disclaimer has been file for US Patents 8,808,909 and 8,968,924; however, only one
terminal disclaimer appears on the record for US Patent 8,808,909, and therefore, the

provisional rejection over US Patent 8,968,924 remains herein.

*Note, the applicant has indicted on page 4 of the Appeal Brief that Claims 1-4
and 10-21 are rejected “... in further view of Zhamu ‘337”. This statement is an
inaccurate reflection of the record as the rejection of claims 1-4 and 10-21 do not rely
upon Zhamu '337; the grounds of prior art rejection are noted in the final rejection and
as follows:

Claims 1-4 and 10-21 are rejected under pre-AlA 35 U.S.C. 103(a) as being

unpatentable over Li et al., A novel network composite cathode of LiFePO4/multiwalled
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Application/Control Number: 13/529,797 Page 3
Art Unit: 1723

carbon nanotubes with high rate capability for lithium ion batteries, Electrochemistry
Communications, Volume 9, Issue 4, April 2007, Pages 663-666, herein referred to as
“Li 2006” in view of Niu et al., US 7,070,753 B2, herein referred to as Niu 753.

Claims 6 and 7 are rejected under pre-AlA 35 U.S.C. 103(a) as being
unpatentable over Li 2006 in view of Niu ‘753 and in further view of Zhamu et al., US

2010/0176337 A1, herein referred to as Zhamu ‘337.

WITHDRAWN REJECTIONS

The following grounds of rejection are not presented for review on appeal
because they have been withdrawn by the examiner:

The nonstatutory double patenting rejection over US 8,808,909 is withdrawn due
to the filing of the corresponding terminal disclaimer on 01/24/2017.

The terminal disclaimer filed on 01/24/2017 disclaiming the terminal portion of
any patent granted on this application which would extend beyond the expiration date of
US Patent 8,808,909 has been reviewed and is accepted. The terminal disclaimer has

been recorded.

(2) Response to Argument

The applicant through recent prosecution has argued (as noted on page 8 1% line
of the appeal brief) that “to ‘ionically attach’ requires ions”. As discussed in the
prosecution history, numerous interviews, and as discussed herein, The Office

disagrees with the arguments.
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Application/Control Number: 13/529,797 Page 4
Art Unit: 1723

The primary prior art reference, Li 2008, is directed toward a lithium ion battery
with multiwalled carbon nanotubes and LiFePQO4 as a cathode material; this point alone
goes directly against the applicant’s argument that the “Li reference does not have

lithium ions" per page 8 of the appeal brief.

Furthermore, as noted in the prosecution history, the declarations are defective in
response to Argument A on page 8 of the Appeal Brief. Toward point 1 of Argument A
directed toward the 05/18/2016 Declaration of Finlayson, Finlayson indicated that ions
will not form in the NMP solvent employed in the Li 2008 prior art. This point has not
been argued by the office, but rather that the Li 2008 reference has not been
considered as a whole in the declaration or arguments, and that other process and
manufacturing steps of producing the lithium ion battery of the Li 2008 prior art would
expectantly result in the claimed “ionically attached structure”. For example, the
applicant has not addressed through arguments or the declaration, the steps that
expose the multiwalled carbon nanotubes / LiFePO, to electrolyte: LiPFe, in the ethyl
methyl carbon / dimethyl carbonate; it is well known that an electrolyte in a lithium
ion battery, as used by Li 2008, is intended to conduct ions (emphasis added).
Furthermore, the Li 2009 charges and discharges the resulting cathode contains
multiwalled carbon nanotubes / LiFePO,4 causing cathodic reduction (see page 665 of Li
2008), which involves charge transfer of ionic species. This point directly aligns with
Dr. Finlayson’s axiom that” “[a]n ordinarily skilled artisan understands that for ionic
attachment to occur there necessarily needs to be ions present". The applicant has not

considered the prior art as a whole.
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Application/Control Number: 13/529,797 Page 5
Art Unit: 1723

Toward point 2 of Argument A directed toward Li not teaching discrete, non-
agglomerated, and exfoliated carbon nanotubes; this argument is not persuasive. The
micrograph of Li 2008 reproduced in the Appeal Brief and reproduced below clearly
teaches the discrete, non-agglomerated, and exfoliated carbon nanotubes and certainly
teaches the claimed limitations when one gives a broadest reasonable interpretation to

discrete, non-agglomerated, and exfoliated carbon nanotubes as shown below.

Furthermore, the applicant’s arguments presented in the Appeal Brief are prima
faice flawed. Point 3 on page 11 states that "LiFePO," cannot form ionic attachments of
lithium ion active material". Pending claim 3 positively claims that the lithium metal salt
is LiFePO,. Based on claim analysis alone, one would reasonably expect that LiFePO,
can form ionic attachments of lithium ion active material. This argument is therefore

moot.
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Application/Control Number: 13/529,797 Page 6
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For these reasons, it is expected that the prior art teaches the instantly claimed
composition useful for lithium ion batteries claiming among other aspects discrete, non-
agglomerated, and exfoliated carbon nanotubes and the discrete carbon nanotubes
have crystals or layers of lithium ion active material ionically attached to their surface as
discussed above and as discussed throughout the prosecution history.

For the above reasons, it is believed that the rejections should be sustained.
Respectfully submitted,

/Philip A. Stuckey/
Examiner, Art Unit 1723

/MILTON | CANO/
Supervisory Patent Examiner, Art Unit 1723

Conferees:

/RICHARD CRISPINO/
Supervisory Patent Examiner, Art Unit 1700

/MILTON | CANO/

Supervisory Patent Examiner, Art Unit 1723

Requirement to pay appeal forwarding fee. In order to avoid dismissal of the instant
appeal in any application or ex parte reexamination proceeding, 37 CFR 41.45 requires
payment of an appeal forwarding fee within the time permitted by 37 CFR 41.45(a),
unless appellant had timely paid the fee for filing a brief required by 37 CFR 41.20(b) in

effect on March 18, 2013.
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TERMINAL DISCLAIMER TO OBVIATE A DOUBLE PATENTING Docket Number (Optional)
REJECTION OVER A “PRIOR” PATENT DENA-0008 (223156)

In re Application of: Clive P. Bosnyak
Application No.: 13/529,797

Filed: 2012-06-21

For: Lithium lon Batteries Using Discrete Carbon Nanotubes, Methods for Production Thereof and Products Obtained Therefrom

The applicant, Molecular Rebar Design. LLC owner of 100 percent interest in the instant application hereby
disclaims, except as provided below, the terminal part of the statutory term of any patent granted on the instant application which would extend|
beyond the expiration date of the full statutory term of prior patent No. 8.968.924 as the term of said prior patent is presently
shortened by any terminal disclaimer. The applicant hereby agrees that any patent so granted on the instant application shall be enforceable
only for and during such period that it and the prior patent are commonly owned. This agreement runs with any patent granted on the instant
application and is binding upon the grantee, its successors or assigns.

In making the above disclaimer, the applicant does not disclaim the terminal part of the term of any patent granted on the instant application
that would extend to the expiration date of the full statutory term of the prior patent, “as the term of said prior patent is presently shortened by
any terminal disclaimer," in the event that said prior patent later:

expires for failure to pay a maintenance fee;

is held unenforceable;

is found invalid by a court of competent jurisdiction;

is statutorily disclaimed in whole or terminally disclaimed under 37 CFR 1.321;

has all claims canceled by a reexamination certificate;

is reissued; or

is in any manner terminated prior to the expiration of its full statutory term as presently shortened by any terminal disclaimer.

Check either box 1 or 2 below, if appropriate.

1. |:| The undersigned is the applicant. If the applicant is an assignee, the undersigned is authorized to act on behalf of the assignee.

| hereby acknowledge that any willful false statements made are punishable under 18 U.S.C. 1001 by fine or imprisonment of not more
than five (5) years, or both.

2. The undersigned is an attorney or agent of record. Reg. No._40131

/Gregory L. Porter/ 2017-03-10
Signature Date

Gregory L. Porter
Typed or printed name

713.220.4614
Title Telephone Number

Terminal disclaimer fee under 37 CFR 1.20(d) included.

WARNING: Information on this form may become public. Credit card information should not
be included on this form. Provide credit card information and authorization on PTO-2038.

This collection of information is required by 37 CFR 1.321. 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 12 minutes to c omplete,
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 bu rden, 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-PTO-9199 and select option 2.

65



Privacy Act Statement

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

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

1.

The information on this form will be treated confidentially to the extent allowed under the
Freedom of Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from
this system of records may be disclosed to the Department of Justice to determine whether
disclosure of these records is required by the Freedom of Information Act.

A record from this system of records may be disclosed, as a routine use, in the course of
presenting evidence to a court, magistrate, or administrative tribunal, including disclosures to
opposing counsel in the course of settlement negotiations.

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

A record in this system of records may be disclosed, as a routine use, to a contractor of the
Agency having need for the information in order to perform a contract. Recipients of
information shall be required to comply with the requirements of the Privacy Act of 1974, as
amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in
this system of records may be disclosed, as a routine use, to the International Bureau of the
World Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.

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

A record from this system of records may be disclosed, as a routine use, to the Administrator,
General Services, or his/her designee, during an inspection of records conducted by GSA as
part of that agency’s responsibility to recommend improvements in records management
practices and programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall
be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not
be used to make determinations about individuals.

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

A record from this system of records may be disclosed, as a routine use, to a Federal, State,
or local law enforcement agency, if the USPTO becomes aware of a violation or potential
violation of law or regulation.
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Electronic Patent Application Fee Transmittal

Application Number:

13529797

Filing Date:

21-Jun-2012

Title of Invention:

LITHIUM ION BATTERIES USING DISCRETE CARBON NANOTUBES, METHODS
FOR PRODUCTION THEREOF AND PRODUCTS OBTAINED THEREFROM

First Named Inventor/Applicant Name:

Clive P. Bosnyak

Filer:

Gregory L. Porter

Attorney Docket Number:

DENA-0008 (223156)

Filed as Large Entity

Filing Fees for Utility under 35 USC 111(a)

Description

Fee Code Quantity Amount

Sub-Total in
USD(S)

Basic Filing:

Pages:

Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

Extension-of-Time:
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Description Fee Code Quantity Amount SuB—;’g(t:)l in
Miscellaneous:
STATUTORY OR TERMINAL DISCLAIMER 1814 1 160 160
Total in USD ($) 160
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Electronic Acknowledgement Receipt

EFS ID: 28600748

Application Number: 13529797

International Application Number:

Confirmation Number: 1004

LITHIUM ION BATTERIES USING DISCRETE CARBON NANOTUBES, METHODS

Title of Invention: FOR PRODUCTION THEREOF AND PRODUCTS OBTAINED THEREFROM

First Named Inventor/Applicant Name: Clive P. Bosnyak
Customer Number: 130577
Filer: Gregory L. Porter

Filer Authorized By:

Attorney Docket Number: DENA-0008 (223156)
Receipt Date: 10-MAR-2017
Filing Date: 21-JUN-2012
Time Stamp: 17:40:19
Application Type: Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes

Payment Type DA

Payment was successfully received in RAM $160

RAM confirmation Number 031317INTEFSW00004395500897

Deposit Account

Authorized User

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

Document .. . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (if appl.)
141448
1 Terminal Disclaimer Filed TD_US8968924.pdf no 2
139c3c6a2985bc68a3d4faB83958df0490e2|
2d8d
Warnings:
Information:
30593
2 Fee Worksheet (SB06) fee-info.pdf no 2
912579800707d721d812832a4d 1254a16b)
be387
Warnings:
Information:
Total Files Size (in bytes){ 172041

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

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.0.Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
13/529,797 06/21/2012 Clive P. Bosnyak DENA-0008 (223156) 1004
130577 7590 01/27/2017
EXAMINER
ANDREWS KURTH KENYON LLP | |
600 Travis Street STUCKEY, PHILIP A
Suite 4200
Houston, TX 77002 | ART UNIT | PAPER NUMBER |
1723
| NOTIFICATION DATE | DELIVERY MODE |
01/27/2017 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.
The time period for reply, if any, is set in the attached communication.
Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the

following e-mail address(es):

patenttrademarks @ andrewskurth.com

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)
] L. , 13/529,797 BOSNYAK ET AL.
Applicant-Initiated Interview Summary i i
Examiner Art Unit
Philip A. Stuckey, PhD 1723

All participants (applicant, applicant’s representative, PTO personnel):

(1) Philip A. Stuckey. (3)Greq Porter/ Steve Krupp.
(2) Milton Cano. (4)Malcolm Finlayson.

Date of Interview: 12 January 2017.

Type: [X Telephonic [] Video Conference
[] Personal [copy given to: [] applicant  [] applicant’s representative]

Exhibit shown or demonstration conducted: [] Yes X No.
If Yes, brief description:
Issues Discussed [J101 [J112 [102 X103 [X]Others
(For each of the checked box(es) above, please describe below the issue and detailed description of the discussion)
Claim(s) discussed: 1 and 3.

Identification of prior art discussed: of record.

Substance of Interview
(For each issue discussed, provide a detailed description and indicate if agreement was reached. Some topics may include: identification or clarification of a
reference or a portion thereof, claim interpretation, proposed amendments, arguments of any applied references etc...)

See Continuation Sheet.

Applicant recordation instructions: The formal written reply to the last Office action must include the substance of the interview. (See MPEP
section 713.04). If a reply to the last Office action has already been filed, applicant is given a non-extendable period of the longer of one month or
thirty days from this interview date, or the mailing date of this interview summary form, whichever is later, to file a statement of the substance of the
interview

Examiner recordation instructions: Examiners must summarize the substance of any interview of record. A complete and proper recordation of the
substance of an interview should include the items listed in MPEP 713.04 for complete and proper recordation including the identification of the
general thrust of each argument or issue discussed, a general indication of any other pertinent matters discussed regarding patentability and the
general results or outcome of the interview, to include an indication as to whether or not agreement was reached on the issues raised.

] Attachment

/Philip A. Stuckey/ /MILTON | CANO/
Examiner, Art Unit 1723 Supervisory Patent Examiner, Art Unit 1723

U.S. Patent and Trademark Office
PTOL-413 (Rev. 8/11/2010) Interview Summary Paper No. 20170112
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Summary of Record of Interview Requirements

Manual of Patent Examining Procedure (MPEP), Section 713.04, Substance of Interview Must be Made of Record
A complete written statement as to the substance of any face-to-face, video conference, or telephone interview with regard to an application must be made of record in the
application whether or not an agreement with the examiner was reached at the interview.

Title 37 Code of Federal Regulations (CFR) § 1.133 Interviews
Paragraph (b)

In every instance where reconsideration is requested in view of an interview with an examiner, a complete written statement of the reasons presented at the interview as
warranting favorable action must be filed by the applicant. An interview does not remove the necessity for reply to Office action as specified in §§ 1.111, 1.135. (35 U.S.C. 132)

37 CFR §1.2 Business to be transacted in writing.
All business with the Patent or Trademark Office should be transacted in writing. The personal attendance of applicants or their attorneys or agents at the Patent and
Trademark Office is unnecessary. The action of the Patent and Trademark Office will be based exclusively on the written record in the Office. No attention will be paid to
any alleged oral promise, stipulation, or understanding in relation to which there is disagreement or doubt.

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

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

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

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

The Form provides for recordation of the following information:

— Application Number (Series Code and Serial Number)

—Name of applicant

—Name of examiner

—Date of interview

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

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

—An indication whether or not an exhibit was shown or a demonstration conducted

— An identification of the specific prior art discussed

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

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

It is desirable that the examiner orally remind the applicant of his or her obligation to record the substance of the interview of each case. It
should be noted, however, that the Interview Summary Form will not normally be considered a complete and proper recordation of the interview
unless it includes, or is supplemented by the applicant or the examiner to include, all of the applicable items required below concerning the
substance of the interview.

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

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

2) an identification of the claims discussed,

3) an identification of the specific prior art discussed,

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

Interview Summary Form completed by the Examiner,

5) a brief identification of the general thrust of the principal arguments presented to the examiner,

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

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

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

the examiner.

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

Examiner to Check for Accuracy

If the claims are allowable for other reasons of record, the examiner should send a letter setting forth the examiner’s version of the
statement attributed to him or her. If the record is complete and accurate, the examiner should place the indication, “Interview Record OK” on the
paper recording the substance of the interview along with the date and the examiner’s initials.
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Continuation Sheet (PTOL-413) Application No. 13/529,797

Continuation of Substance of Interview including description of the general nature of what was agreed to if an
agreement was reached, or any other comments:

In addition to Mr. Gregory Porter and Mr. Steve Krupp, Dr. Malcolm Finlayson whom authored one of the 05/18/2016
declarations, joined the conversation. Dr. Finlayson extensively described the declaration with reference to Table 8 and
the NMP solubility in water; Dr. Finlayson referred to the Li 2006 mixture as an ad mixture and coined as such since
there was no bonding in the mixture; Finlayson further reiterating that the LiFePO4 does not dissolve in NMP as
discussed in the declaration and as linked to the Li '2006 reference of record and indicated that there was a stark
difference shown. Examiner Stuckey clearly indicated that this aspect has been considered; as noted in the Final
Rejection, the declaration did not address all aspects of the Li '2006 reference with sufficient evidence to overcome the
rejection; there are other method steps that do involve ionic species; those steps have not been addressed. After
some discussion, the questions that where then asked by the examiners from the previous conversation and had not
been answered: How do the ionic bonds in the instant disclosure form? And would other steps of Li '2006 (that were
not addressed in the Declaration) form any type of ionic bonding?

It was again noted by the examiners that at this point that there is no submitted evidence that addresses all steps of the
Li reference and that the process of the preparation of the carbon nanotubes with the composition appears to be
critical; the examiners explained that the scope of the claim requires the following elements in the composition: the
discrete carbon nanotubes having crystals or layers ionically attached to their surface and that based on the scope of
the claims, the ion active materials and the exfoliated carbon nanotubes mixed together would meet the scope of the
claim as there is lacking a clear claim element to distinguish how the ionic bonding would occur or how it would not
occur in the prior art. Dr. Finlayson and the applicant's representative again asserted that the NMP cannot make the
ionically attached aspect; Dr. Finlayson indicated that there needs to be an ionic aspect present, i.e. aqueous solution,
for ionic bonding to occur. It was again indicated by the examiners that the scope of the claim does not recite such
elements, i.e. aqueous dispersion, and that one of ordinary skill would expect the composition to be taught by the
references of record.

Examiner Stuckey noted that at this point in prosecution, this discussion was the first instance that the applicant had
explained the process of ionic bonding and further indicated that there was no written disclosure of those steps critical
to form an ionic bond. Dr. Finlayson's comments were that the aqueous dispersion was needed, the applicant's
representative indicated that the process was not critical. Finlayson indicated that LiFePO4 is made in an agqueous
process in the instant disclosure. Examiner Stuckey indicated that the prior art search was not conducted in such a
fashion that limited mixtures of ion active materials (LiFePO4) in aqueous solution with carbon nanotubes. The
applicant's representative could not understand how that strategy would not be considered in a search; it was clearly
explained that the claims (and even the specification) did not warrant that search strategy.

No agreements were reached and it is expected that the applicant will file an appeal brief.
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PTO/SB/26

Doc Code: DIST.E.FILE U.S. Patent and Trademark Office

Document Description: Electronic Terminal Disclaimer - Filed Department of Commerce
Electronic Petition Request TERMINAL DISCLAIMER TO OBVIATE A DOUBLE PATENTING REJECTION OVER A

“PRIOR” PATENT

Application Number 13529797

Filing Date 21-Jun-2012

First Named Inventor Clive Bosnyak
Attorney Docket Number DENA-0008 (223156)

Title of Invention

LITHIUM ION BATTERIES USING DISCRETE CARBON NANOTUBES, METHODS FOR
PRODUCTION THEREOF AND PRODUCTS OBTAINED THEREFROM

X Filing of terminal disclaimer does not obviate requirement for response under 37 CFR 1.111 to outstanding
Office Action

XI This electronic Terminal Disclaimer is not being used for a Joint Research Agreement.

Owner Percent Interest

MOLECULAR REBAR DESIGN, LLC 100%

The owner(s) with percent interest listed above in the instant application hereby disclaims, except as provided below, the
terminal part of the statutory term of any patent granted on the instant application which would extend beyond the expiration
date of the full statutory term of prior patent number(s)

8808909

as the term of said prior patent is presently shortened by any terminal disclaimer. The owner hereby agrees that any patent so
granted on the instant application shall be enforceable only for and during such period that it and the prior patent are commonly
owned. This agreement runs with any patent granted on the instant application and is binding upon the grantee, its successors
or assigns.

In making the above disclaimer, the owner does not disclaim the terminal part of the term of any patent granted on the instant
application that would extend to the expiration date of the full statutory term of the prior patent, "as the term of said prior patent
is presently shortened by any terminal disclaimer,” in the event that said prior patent later:

- expires for failure to pay a maintenance fee;

- is held unenforceable;

- is found invalid by a court of competent jurisdiction;

- is statutorily disclaimed in whole or terminally disclaimed under 37 CFR 1.321;

- has all claims canceled by a reexamination certificate;

- is reissued; or

- is in any manner terminated prior to the expiration of its full statutory term as presently shortened by any terminal disclaimer.

(® Terminal disclaimer fee under 37 CFR 1.20(d) is included with Electronic Terminal Disclaimer request.
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O | certify, in accordance with 37 CFR 1.4(d)(4), that the terminal disclaimer fee under 37 CFR 1.20(d)
required for this terminal disclaimer has already been paid in the above-identified application.

Applicant claims the following fee status:

(® Small Entity
(O Micro Entity

(O Regular Undiscounted

| 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.

THIS PORTION MUST BE COMPLETED BY THE SIGNATORY OR SIGNATORIES

| certify, in accordance with 37 CFR 1.4(d)(4) that | am:

® An attorney or agent registered to practice before the Patent and Trademark Office who is of record in
this application

Registration Number 40131

(O Asoleinventor

O A joint inventor; | certify that | am authorized to sign this submission on behalf of all of the inventors as evidenced by the
power of attorney in the application

(O Ajointinventor; all of whom are signing this request

Si t
Ignature /Gregory L. Porter/

Name Gregory L. Porter

*Statement under 37 CFR 3.73(b) is required if terminal disclaimer is signed by the assignee (owner).
Form PTO/SB/96 may be used for making this certification. See MPEP § 324.
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Electronic Patent Application Fee Transmittal

Application Number:

13529797

Filing Date:

21-Jun-2012

Title of Invention:

LITHIUM ION BATTERIES USING DISCRETE CARBON NANOTUBES, METHODS
FOR PRODUCTION THEREOF AND PRODUCTS OBTAINED THEREFROM

First Named Inventor/Applicant Name:

Clive P. Bosnyak

Filer:

Gregory L. Porter/Jeanne Dunn

Attorney Docket Number:

DENA-0008 (223156)

Filed as Small Entity

Filing Fees for Utility under 35 USC 111(a)

Description Fee Code Quantity Amount SUB—JS:;)I in
Basic Filing:
STATUTORY OR TERMINAL DISCLAIMER 2814 1 160 160
Pages:
Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:
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Description

Fee Code

Quantity

Amount

Sub-Total in
USD(S)

Extension-of-Time:

Miscellaneous:

Total in USD ($)

160
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Doc Code: DISQ.E.FILE
Document Description: Electronic Terminal Disclaimer — Approved

Application No.: 13529797
Filing Date: 21-Jun-2012

Applicant/Patent under Reexamination: Bosnyak

Electronic Terminal Disclaimer filed on January 24,2017

X APPROVED

This patent is subject to a terminal disclaimer

1 DISAPPROVED

Approved/Disapproved by: Electronic Terminal Disclaimer automatically approved by EFS-Web

U.S. Patent and Trademark Office
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Electronic Acknowledgement Receipt

EFS ID: 28149843

Application Number: 13529797

International Application Number:

Confirmation Number: 1004

LITHIUM ION BATTERIES USING DISCRETE CARBON NANOTUBES, METHODS

Title of Invention: FOR PRODUCTION THEREOF AND PRODUCTS OBTAINED THEREFROM

First Named Inventor/Applicant Name: Clive P. Bosnyak
Customer Number: 130577
Filer: Gregory L. Porter/Jeanne Dunn
Filer Authorized By: Gregory L. Porter
Attorney Docket Number: DENA-0008 (223156)
Receipt Date: 24-JAN-2017
Filing Date: 21-JUN-2012
Time Stamp: 14:12:03
Application Type: Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes

Payment Type DA

Payment was successfully received in RAM $160

RAM confirmation Number 012517INTEFSW00000441500897
Deposit Account

Authorized User

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

Document .. . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (if appl.)
33423
1 Electronic Terminal Disclaimer-Filed eTerminal-Disclaimer.pdf no 2
0562e8c3dch9ob3ddelf511d434f2f7862f2f |
2a3c
Warnings:
Information:
30741
2 Fee Worksheet (SB06) fee-info.pdf no 2
595c087a3881429074edd 6379100757476
705¢
Warnings:
Information:
Total Files Size (in bytes){ 64164

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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Electronic Patent Application Fee Transmittal

Application Number:

13529797

Filing Date:

21-Jun-2012

Title of Invention:

LITHIUM ION BATTERIES USING DISCRETE CARBON NANOTUBES, METHODS
FOR PRODUCTION THEREOF AND PRODUCTS OBTAINED THEREFROM

First Named Inventor/Applicant Name:

Clive P. Bosnyak

Filer:

Gregory L. Porter/Jeanne Dunn

Attorney Docket Number:

DENA-0008 (223156)

Filed as Small Entity

Filing Fees for Utility under 35 USC 111(a)

Description

Fee Code Quantity Amount

Sub-Total in
USD(S)

Basic Filing:

Pages:

Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:
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DOCKET NQ, 223158 (MEBEMISMP}

INTHE UNITER STATES PATENT AND THADEMARK QFFICE

IN RE APPLICATION OF: Clive P. Bosnyak ART IR 1023

SERIAL NGO 13/528,797 EXAMIMER: Phillip A,
Ritngkey

CONFIRMATION NO. 1004
FILING DATE: June 21, 2012
FOR: LITHIUM 10N BATTERIES URING DISCRETE CARRON NANOTURES, |
METHODS FOR PRODUCTION THEREOF AND PRODUCTS OBTAINED THEREFROM

APPEAL BRIEE
COMMISSIONER FOR PATENTS
PO BOX 1450
ALEXANDRIA, VA 223131450

8IR;

Responsive to the cutstanding Official Action dated Augist 18, 2616, enbry of the
fotlowing thmely filed Appeal Brief is respeotfully requested.  Any fee requived for the notice of
appeal, exiension of tme, entry of this paper, or 10 avold shandonment of this applivation, may

be charged o Depoydt Account Noo 30887 referencing stierney docket npe 22313

o

{(MREGOENE). The Examiner is fovited do call the undersigned attorney at 7132204621, i a

telephone call could help resolve any e

HOLAT
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I Real Party in Interest
The real parly i interest s the assignee of record, MOLECULAR REBAR DESIGN,
LLC, Another interested party Is lcensee BLACK DIAMOND STRUCTURES, LLC which s a

Jodt vemure betwesn Moleoular Rebar Design, LLC and SABIC.
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I Related Appeals and Interfergness

N

There are prasenily o related appeals, interferences or trials,

(37
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FEE, Status of Cludun

Cladms -4, 627, and 10-21 ave ponding. Claims 1-4 and 10-31 stand rejected under 33

. v

LS § 103 as obvious over the primary relerense of 6, in viewof Niu ‘733, and'in

frther view of Zhanu “337 for reasons set forth on pages 5418 of the Office Action. Clalmg &

- oy

and 7 stand rejected ander 38 LLRC§ 103 ax obvious over L1 2008, 1o viow of Niu 733, and in

”

further view of Zhanwt [337 for ressons st frth on page 18 of the Offies Action.

A terminal diselrimer was filed thevehy mooting the nonstaivtory double palenting

rejections aver LLE. Fatent Nos, €,.808,309 and 8,968,824 deseribed on pages 3123 of the Ofice

Ariion,
300 D ek 4
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Y. Statux of Amendments

No amendmenis were fed after the Final Office Action dated August 1%, 2016,

..... i
FOH RS

L
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Y. Samupery of Clabmed Subjet Matter

Independent Cladm 1 s directed to & composition nseful fur Hhium ton batterie

clomernted, sud sxbhliated carbon nanotubes having 8 surface, snd

o

omptisiogy distrote, nonsag
mixtres of 10n active materials comprising migratable lons said materials conyprising ervstals or
layers of lithive fon active matetial, whevets a ratio of Hithiuwm jon 1o ol total fons i the o
autive materials is at feast 201 0 251, and wherein the discrete carbon nanotubes have orvstals or
fvers of Bthiun lon active material lordoally attachied o thelr Swiace and wharein the disorete
carbon panetubes comprize oxidized speciey selected from the group consiating of varboxylie,
Ketong, or hydroxyl funetionalities, and wherein the diserete carbon nanntubes have an aspect
atic of 10 to 300 and oxddation levels Bom 1% © 153% by welght of the cwrhon panotihe, Pargs.
{001 00241, [OU2E], TO0461.

Independent Clalm 10 18 divectsd 1o 2 compoaition useful for Bthivm fon batteries,
comnprising disorete, non-agglomerated, snd exfolisted carbon nanotubes having 8 surfsee, and
muxtures of ion active materials comprising migratable tons said materials comprising covstalsor
favers of lithium jon active material, whersin # ratlo of Hibdus fon 1o other totsl fons in the ion
gotive materials 18 at least 201 10 251, whevein the diserete carbon ramptubes have cryatads or
Tayers of Bihiun o active materials onteally atached to their surface, and wherein the carbon
vanctubesare i g weight vatio of carbon sanoiubes to thium salts of 0, 1% 10 10% and wherein
the discrete carboy nanotubes comprise oxidized species sslected from the group vomdsting of
varboxyhic, kelone, or hydroxy! Roctionalities, and wherein the disorele parbon nanotubes have
an aspect ratio of 10 1o 300 and oxidation lovels fram 1% s 15% by welght of the carbon
nanotube, Paras, [00091-{0034 ] [0020], {(40],

Independent Clalm 11 is divected 1o a composition usefal for Hthium ton haitsries,

somprising oxidized discrete, non-agplomersted, and extoliated carbon nanotubes having a

suvface, and mixtures of fon active materials comprising wipratable lons seid materials
comprising crysialy or lovers of Tithium fon active materisl, wherslng raticeof Biltum don o
ather total fons in the fon active materials is at least 201 to 2511, whevein the diserete carbom
nanottbes have orystals o layers of Hibiom fon aclive materials attached to thelr surfsce, and
seherein the carbon nanctubes are uniforaady dispersed without clustering o & dinvension seale of
fess than about T micrometer and wherein the discrete carbon nanciubes comprise oxidized

apevies selected frony the gronp consisting of carboxylie, ketone, or hydrogy! Smetionadities, and

HENERT R

=
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wherein the discrete carbon sanotubes have an aspest ratio of 10 500 and oxidation levels
from 19 1o 18% by weight of the carbon nanotube. Paras. [0009]-[0024], [0026], 00401

Independent Claim 12 s directed 1o 2 composition for Hithiun ton batteries, comprising

b
&

siftrenty dispersible oxidized | nov-agglomerated carbon nunotubes having a swfice, and
niixtupes of fon active materials comprising migratable joms said materials comprising crystals or
layers of lhium fon active material, whersdn a rslic of Hithiom fon 1o other total tons in'the fon
active matertals is at least 11 1o 251, and wherein the disgrete carbon nanmiubes have crystals o
lavers of Hihiwn fon active materials fonically sttached to thelr surface and wherein the discrste
carbon nanotubes cotprise oxidized species selected from the group consisting of carboxylic,
ketone, o hydrosyl Ametionalities, and wherein the discrete carbon muotubies have aw aspect

ratio of 1010 300 and oxidation lovels from 19 o 18% by welght of the carbon nanotube. Parss,
[RO0GT-0024], [0028], [DO30L
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VI, Argmment
s both axiomatic and elementary chemistry that o “tonieally atiach™ requires fons,
The record svidence is endisputed and unequivecal thay the peior st references relled upon by
the Examiner do not and cannat have jons present, As such, the rejections are technically and
tegally flawed and the claims should be allowed.
A, Sworn Declerstions and Peer Reviewed Literature Unsguivocally Prove that
L4 Does Notand Cannot Have *Crystals or Layers of Lithium Yon Active

Materiad Jonically Attached™ te the Swraee of Nanotubes as Regquived by the
Chms

. N A

Claims b, 67, and 1021 stand sejected as sbvipus over the priveaey reference of Li gt
al. (*A novel network composite sathade of LiFeRO&/muliivalled carbon nanotubes with high

rate capabifity for Hibium fon batteries, Blectrmehentistey Commuunications, i, Apl 2007, s

hedow, these rejuctiong are

«4
w
:‘3
B2
f
ety
%)
2
jiod
7
CZ,
>:;;
%

G630, hercinalier reforred 0 a3 "L Forthe s
techuteally and legally flawed.
Independent Claims 1, 10, 11 and 12 all recite “dixcrete corbon nanotubes [that] have

crystaly or layers of Hthinm fon active materal lonically attsched to thelr surfice”™  This

limitstion s slse hwaporated into Clatms 34, 67 and 13.21, which cach depead reapectively
frovone of Cladme 1, 10, 1] and 120 The use of Ld as a primary reforenee for these rejestions is
fechieally and legally flawed berause of the following fact:

The L3 reference does nof fave Sthive fons,

Ax a matter of logie and sclence, W is sioply nof possible for there 1o be “omeally
sittached™ Hihbum fon adtive matesial whersthers are ot Bibtum yons, Therefors, Ll carnod toach

oy suggest erystals or lavers of ffdinee fon sotive wmaterial fondcally stiached to the swvfaes of

nanetubes as roquired by the present olatm,
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bed below, the supporting declarations snd thew scientific veasoning that
avidence thix fundamental facl bave been improperly {gnored i conchuzory fashion,

1. The Disclosure of Li Poes Not Have Lithiion fons Presant, Therefore
L4 Cannot Teach pr Suggest “lonically Altached™ Qrystals or Lavers
of Lithium Ina Active Material az Proven by Uneguivess Record
Evidenes

The claims require discrete carbon nanotubes that “have orystals or kavers of Bl lon

autive material fonically atached o thelr surfaees™  The May 1R, 2018 Declarstion of De.

o

Finlayson reviswed the teachings of Li and other Hteratwee and vneguivecally concluded that

even Yan ovdinarily skilled person in the art would voderstand that Li's MIWONTx do oo
Bave any form of Tiblwm don active madevisl {or snything elee) tonioally attached to their
surfave (Finloyson Decl, parac 4} Do Finlgvson specifically desevibed the scientific basis

anst provided indisputable pegr-teviewsd evidence in support of his conclusion that there could

I3

not b lithinm fobs present in Li, and that L1 Swould not regull in-cachon tanotnbes with “erysials

or layers of libhem don active material lonicalle sttsched to thedr surfbee™ s reguined by

independent Clatms 1,10, 11, and 127 (Fwnlayson Deel, pwvs, 33,

Fiest, Dr. Pindavson stated the logical and selentifie axiom that “{aln ordinarily skilled
artisan wnderstands that for fonie attachment 10 ocour thers neceasarily needs to be fons present”
{Finlayson Decl para 33 This statemant has not and csimat be disputad by the Examdner,

Sepond, Dr. Finlayson stated that #79s wellknown and desoribed 1o the Herature™ that
SLaFePOy doss not dissolve n the sobvent emploved in L4, te, Nemethvi-Zepyrolidone (NMEFL
{Fintavson Beell, para, 3. In support of this staterment, D Finlaysoneited e peor reviowed

o Lithiurelon Batteries by Abu-Lebdeh et sl

Hierature referenes of “p. 204 of Nanotes

$3%

stgting, “we gan conclude that the LiFePQy does not react with this product INMPL™ (Finlayson

Dok, para. 33 Thervefore, Do Flnadyson concluded that the mixing of LiFePQy and NMP

HOUE SR {;
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“gortainly would ot result o corbon nasotobes with Soryvstady or layers of bHthiem ion
astive maderial ionieally sitached to thele surdhes” ax reguived by ludependent Clatmg 3, W,
Fland 12,7 (Fiolayson Decl, pava. 5}

In facl, during the Janvary 1tk and Janvaryllth, 2017 interviews with the LSPTQ
regarding the presont spplioation, neither of the LUNPTOs representatives disputed D,
Finlaysent s explanation of the scionce regarding sither L or the instant application. Thersfors, #t

omaing wrdiaputed i the sevord that

The LI refervence dods not ave Githiaes foay gl cansiel B fomicalle attecled

Tnstead of addressing the declaration and peer-revipwed evidence provided or providing
cowter evidence, the Final Of f Avtioey sunply cites fo Ld p. 664 last paragraph and arguss
without wiy fechmical support whatsosver that “LiFePQy of 14 1006 does snderge & process i
which the Tithtum jon astive material of 11 2008 15 oxpossd. v 2 ok gnvicgnment
{LIPFYEMCIDMO electrolvie) when the wathode storry is applisd to the Al il However, the
LI parsgraph oited in the Ofice Action is the same pavagraph thet Dy, Finlayson was referring o
‘that wses an Mapethyl-Ze-pyorolidons (NMP) solvent and thevefore adding the solids o the
mixture siraply canner reagt with LiFePly fo fonmn Hildwm dons leading to donie attachments.
That 13, there it no Hihiom jon sctive material oy reguived by the olatms and there can ba no foande
attschinent in LL

The Fingl Office Action oites 1o W'y Fluure 2, slating, "L 20048 Syther toaches the
diserste carbon nanotubes having layvers of Hthinm ion active material attached 1o their surface,
see figwe 37 The Finad (Hfce Actlon offers no suppost oy reasoning for this conclusory

statement. Figure 2 3 sioply an SEM image of LiFePO/MWONTs. As amatter of fundamental

HOWRMRRG 14
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scientilie principle, ions sl slectrons are aot visible b an SEM inmsge such ss Piguee 2. Thus,
Figure 2 simply doos net wnl cannot teach or suggest lonie attachment of any Kind,
Accordingly, the wrshutted svidence proves thats
LiF el doey not divsplve o £ NMP splvens,
2} thun, EiFePO; covvnot foren Btk fons ) and
3} therefore, LiFePO; cariot fors foriic attachnments of lthive fon aotive maferiad
Doring the Jasuary 11, 2017 interview witls the USPTOY regarding the present application,
the USPTONS representatives slioratively argued that the clalms wete noét commenswate in

seope with the argoments, and that the olaim lengusge did not adequately distinguish from Lt

X

However, a3 can be seen by reading the present clains, independent Claims L 10, U and 12 all

recite “disorete carbon nanotubes [that] have orystaly o layvery of Sl fon gofive matenad

fprdcally agecked 0 thelr swibee” (bold emphasis added). Therefore, given that the elaims

gxpliciily recite “Hthinm fon active” and “lonically attsched™ nistenials, 18 is ology that Clatms 1,

10, 1 and 12 are precisely conmnensurate In seope with the arguasnts. Again, as 8 matter of

¢ distingnishable froa Li becauses

undisputed fact Clanms 1, 18, 11 and 12 are adeguate

The Li reference does not huave Hithianyiens.

The seecndary reference of N does not remsedy L47s deffaieney as it does not eve relate
roy ‘ LJNN o . 9 ;
o Hthinm fon detive materials. Thedelbre, the olaims catnod Be rendered abvdous Beoanse the

suggested combination does not and cannet vield carbor nanotubes with “erystade or layers of

The Crffice Action refors 1o MPEPR section 211201 which relafos o whes the struchie of g refirence B
substantially identical to that of the claims, However, that MF  inappasite hurg whersin the
szhs nied stricturs is substantially ditforent from Li due o the ok .mzeu strunturs fiay ing fopic
vherens: L8 ared \»m i et frave Hthinm fons, so therefore cannet have any e sitachment
oi am Fithivm fon SoHve mateniak,
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Hithium lon sotive material londeally atlached 3o thelr surfaee™ s required by independant Cladms
L, Hand 1

E Li Dnes not Teach ur Suggest Plsorele, Non-Agelomerated, and
Exfoliuted Carbun Navotubes ay Reguired by the Clabmg

Forthermene, the Firal Offiee Action states that the rofection relles upois the L reference
as teaching nanotubes that are diserete, now-agglomersted, and exfolised, This rejention iy alan
technically and lspally Hawed,

In fhel, the §4 roforonee dogs not fesch or suggest the olabmed “disgrste, nows
agplomerated, and exfolinted carbon namotubes™ In any way, This s confirmed, as shown below,

by Li's ovwn SERM dmages, whereln one cannot ascentain two endy of even g single nanotubs dus

to the agglomeration and entanglement of the nanotubes,

Because the Li SEM imeges show agglomerated, entangled nanotubes the Finad Office

Action resoris o asserting that sumehasw the Broadest Reasomable Interpretation {RRD standard
means that Ld teaches disorete, nop-agplomersted, and exfolisted nanotubes. {Office Action,

E25 ey & ¥ . R 3 PR} FRSERIRIF ST i
page 3} However, “felven under the troadest reastmuble Interpretation, fa] constraction cannot

N

b diverced from the specification and the record evidense, and must be consistent with the oae

HW
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£
P
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o~

that those skilied in the art would seach™ Microsuft Corp. v Proxpcomn, 789 F.3d 1292, 1297

{Fed. Cir, 2015

%73

i

The Examiner’s construction that the vlaimed “disorste, pon-aggiomerated, and
exfolisted nunotubes” can inchude agglomerated, entangled, nox-dndividualized nanotabes
iy simply not ressonable. These are mutnally exclusionary torms that cannot be considered
egnivalent in any maner, v

The sole explasation provided for the (ffee Action’s conclusory BRI assertion i that
the nanotubes of L “are considered diserete and exfoliated as instantly clainted bovasuse they are
dispersed i the cotnposite cathode slarry mixture,™ (Office Action page &) The relevant portion
of Li states

“The cathode shory war prepared By miking LiFePO4. podyvimlidone fifueride

¥

{(PVDEY and acetvlene dlock or MWONTy in the weight rativ of 90535 in Nemerhp

oy M‘L)

(8

pyrrolidone (NMEP) solvent " (14, page 8843,
Thore 15 ne scientific ovidence or explavation wovided i the Office Action as i how
mers “mixing” of LiFePO4, polyvinyhdone diffuoeide (PVDF) and MWONTs would somehow

fead to the nsnotubes belng “discrete, no-sgelomerated, and exfblinted” as is reguired by the
clatms.  The nctant specification elearly deseribes © c?lsswem nanotubes In paragraph [004] as
being “individual sniformly dispersed tobes”™ Bvery undsr the BRI standard, s construrtion that
“discrete, nor-agglomenaied, snd exfolinted nanotubes™ can inelude sgglomerated, entangled,
son-tedividuatized nanotubes ixsimply not reasonahle.

In suny an ordinanily skilled artisan, wpon sesing {4, Figure 2, wonld ioumediately
nnderstand that the manotebes of L are not “discrete, non-agglhmeratesd, sud exfolisted” as is

required by the platms,

sk
S
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B Ths Rejectivas Lack Logie, Sound Sclentific Principle, and Evidentiary (Gr
Any Other) Suppert '

Applicant iz wnaware of any authovity that alfows the URPTO o rely on unsuppeoried
nelusory statements as grownsdy for a rejection when the conclusory statements are divestly
comtradicted by record evidence of sworn declarations snd peerreviewed lterature, Ay detailed

5

abeve, the rejections are not based on logie or sound sclsmtific wineipls, which is contrary 1o the

guidance provided in the MPEP (see MPEP 214402}, The rationale fo support u rejection under

3

35 URC. 103 may rely on logie and sound sclentific principle. fn re Sofi, 317 F.2d 941, 137

._,,s

UBPQ 797 {CUPA 19631 Howsver, the USPTO “may not, without some basis in lople or

solentific principle, merely alloge that such differences are cither obvipus or of ne patentable

signiticance aml thereby force an appellng o pfove conclusively that 8 wrong™
Apeordingly, when an examiner relies on & sclentific theory, evidentiary sapport for the

existence and meaning of that theory must be provided. Jo e Grose, 392 F.2d 1181, 201 USPQ
FEOCCPRA 1979 (Court held that different orvated forms of zeolites would not have been
atructurally obvions one from the other beeause there was no chamical theory suppoting such a
conclusion. The known chemical relationship between  strpoiurally  similer  compounds
(homologs, analogs, isomiers) did net support s fnding of prima facie obviousnsss of claimed
zeolite over the prior art hecause g zeolite 18 not 8 compound but » mixtare of compotds related
tor cach other by & particular ervstal stracture.}

The conclusery final rejections withowt evidentiry suppost vinlate the above-deseribed
basic tensts of examination procedure wd should be withdrawn,  Moreover, the evidentiary
support provided by Applicant has, i fael, proven conclusively that the USFTQ i wrong.

Accordingly, the claims should be deemed patentable,

LTINS

14
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L8 The USPTO Has Impropearly Maintained The Rejectivas Desplie The
Undisputed Scientific Evidence Rebutting the URPTYs Position

MEEP 706.07 states that “examiness should nol make hasty and lconceived final
rjections, The applicant whe is seeking io defing by or her invention in ¢laims that will give
him or her the psient protection to which he or she iv justly entitled should receive the
coopesation of the examiner o that end, and not be prevoatarely cut ofl in the prosecution of his

&

or ey application.”  The instand rejoctions are hasty and ilbconcetved 10 fhat they ignore

definitive scientific evidanee that Li cannot have jomivally attached Hihiun fon sctive aaterial,
In addition, the rejections apecunlate that uwnder BRI Li somshow tesches discrete, non

agglomenied, and exfoliated carbon nanctubes. In doing so the Office Attion ignores the cleay
disclosure of Ld, Figure 2, vnd the language of the instant specifieation,

By sumultancously sceepting the enrebutied seientific gvidence put forward by Applicani,
and yel maistaining the rejestions nondtheless, the VISPTO has denied Anplicant the cooperatinn
that Applicant 18 sititlad Yo expedt from the USPFIG, Unforthnately, Applicant Bas been forced
to file the present appeal dospite having shready provided uoerehuited expert testimony and
aceompanying sclentific evidence in support of the patentability of the cladms. This is improper
and @ wasle of resources of both the Applicant snd the Board,  Accordingly, in addition to
withdrawal of the improper rejections, Appheant reguests the Board institute whatever remedial

PRV

meanwes # forls may be appropriate to ensure this does net bappen again.

HCRERTNLA

3 J
s
23
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Vil Conclusion ~

Al rejeciions should he withdrawn and the clsims allowed.

Respeotfolly submitied,

:

frepory L. Porter/
Repiatration No, 40,131

Famnary 24, 2018

Andrews Kwth LLP
a0 Travis, Sukte 4200
Housten, Troms 77002
T13/220-4621 {office)
FI/A3R-T16% {favsimile)
Pat-tmk@androwshurthionm

is
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VI CLAIMS APPENRDIX

i,

o

&,

{Previously presented) A composition useful for Bthium lon batteries comprising

diserete, moneagplomerated, and oxfeliated cwrbom napotubes having ® surfm:e, and
mixiprey of fon active malerials compriaing migrsiable fom seid materialy comprising
orysials op layers of Hthium fon active material, whereln a ratin of lithinm ion o other
tofal fons in the fon active materials i at least 201 to 25%:1, and whereln the discrets
carbots nanotubes have orystals or layers of lithiuem ion sctive material fonieally attached
0 their surface and wherels the discrete carbon nanotubes comprise oxidized species
selected from the group consisting of carboxylic, ketons, or hydroxyl fanetd uzmiiﬁas, aed
wherein the diserete carbon nanotubes have an aspect ratio of 18 to 5060 and oxidation

Tovels frony 196 0 T3% by weight of thcarbon nanotube,

<

{Qriginal) The composition of cladm 1, whersin the orystaly or lavers of lithiwm 10w active
materiad comprise a lithiuay metal salt and an glement selocted from the group consisting

of . irow, manganese, cobalt, dopper, aickel vanadivm, tianium, sl mixtures thevgofl

{Previously presented) The conpositien of claim 2, wheretn the Hthiom metsl salt has an

clivige crvstal structury and whersin the Hthivm mgtal salt fs LiFePQy or LivInPG.
{Originad) The composition of claim 1, wherein the orystals or lavers of Hthtum ton agtive
material comprise tin, silicon, coppes, antimiony, shoninum, germaniim, Hanhan, or
nistiges thevent

{Carnealled).

{Criginsl} The composition of olatm 1, fucther comprising graphens or oxygenated

praphone,

{Previpusly presented} The composition of olalm &, wherein the weight mito of graphene

1o carhon naantube is B e range of 0 1LSR.8 1o 90801
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L3

{Withdrawm) A process for the prodection of the discrete carbon santtubss having

s

prystals ov layers of lithiw ton active materisls attached 1o thety surfacs, comprising the

i

ay selecting carbon nanotubes of aspoet tatio 1 to 300 and oxddation level 1% 1o 13%

percent by welght;

B nuving the cathon nsnctubes with u hieh boiling point Hoanids
f & & 8 Ly

o) adding reagents fn correet balance to synthesiee 1 lithium salt

d) repcting the mixture &l @ tmperasies 1o oy the Hiblum salt while somicating the
nbture

o 1

&) sepavating the selid disorste carbon nanotube salts from the He tuid!
) drying and snncaling the solid discrete carbod nadotube salls wnder an fnert
atmosphere st sufficlent temperatirs t0 obiain ag olivine erystal struvinre,

3
¥

{Withdrawn) A& progess for the productien of the diserete carben nanotubes Raving
, 3 2

grystale ar lavers of Hithium fon aclive mateviuls attached o thedr swethee, comprising the

a} selecting carbon navotubes of aspect ratio 10 1o 300 and oxidation level of 1% w0 1

by weighis
b} mixing the carbon nanotubes and & Hthivm saltina i quitd with suefsctany
o} sondeating the Houid carbon nanotnbe/Hihive sali misture;
d} separating the solid salis from the Hguids and

drving and ansepling the solid disorete carbon nanotubes with attachsd Hhivny salis

By
S

undir an Inert atmosphere st suificient temperature 1o obtain an olivine crystal

strneture.

2

{(Previously presenied) A composition weful for Hidwn lon baterles, comprisihy
diserste, nom-agglomerated, and exfolisted carbon nenpinhes heving a surface, and

mixturss of fom active materisls comprising nugratable fons sald maferialy compeising

crystals or layers of Hithiun fon active material, whergin g ratio of Hthiuny ien o other

oy
e
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12,

1
3

sz

totad toms Wy the fow active materials is avleast 201 30251, wherein the discrste carbon
nanctubes have orystads or lavers of Bildum fon active materials innially attsched w thelr
surtace, and whereln the carbon nanotubes are o & welght vatie of zarbon nanotubes o
lithivm salts of D% to 0% aod wherein the diserete cachon nanotubes comprisg
oxilized species selovted fromn the group consisting of carbasylie, Yelone, or hyidrowyd
functionalities, and wherein the dinorete carbon nanotubes have an aspect ratio of 1 to

¥

500 and oxidative devels from 1% 1o 159 by weight of the carbon nsaotube,

{(Previously presented) A composiion usefid for Hthiom fon balteries, comprizing

o

oxidized diserete, nonsagglomeraied, and exfolinted carbon vanutubes having a sufice,
and mixtwres of jon active materials comprizsing wigrsiable lomy seid msterials
compiising crystals or layers of Hthiam fon setive material, wherein a ratio of Hithiun fon
1 other otal fony e the on active materials s abloast 31 0 251, whesdin the disorete
carbon nanotubes have crysisls or lavers of Hthnug fon sotive materialy attached to thelr
surface, and whersan the sarbon nanotubes are uniformly dispersed withoot clustering on
than ghont 1 micrometer snd wherein the diswrete garbon

§ dimension scale of lesg

& z

sanniubes cotaptise oxidized spories selected from the group cousisting of carboxylie,
ketone, or h\ droxy! funetionalitios, and whersin the diserets carbon nanotubes have wi

aspect ratie of 10 1o 300 and oxidation levels from 196 to 15% by weight of the carbon

nanstube,

{Previpusly presested) A composiiion usefnd for lithinm don batteries, comprising
unitormly dispersible oxidized | noteagglomennted carbon nanctubes having a swiace,
and mixtures of don ective rmatesials conyrising migevable fons sald meterisls
comprising covstals or lavers of Hthiunt fon sotive material, wherein g matio of Uthium fon

oy oat feakt 221 1o 2% 1, and wherein the

e other total foms i the lon &
diserele carbon nanotubes have erystals or layers of Whiom low active wmaterials womeally
attached 1o thelr surfher and whersin the discrete carbon nanotabes comprise oxidized
specios selocted from the gronp censisting of carhoxylie, ketone, or bvdeisyld
Snctionalities, and wherstn the disvrele carbornt mimotubes have an aspedt ratio of 0w

SO0 and oxidation levels from 1% o 15% by weigls of the carbon nanotube,

{Criginal} The composition of claim 12, whereln the orystals o layers of Hitduy fon
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active matertals are chemateslly atiaghed to the surface of the dispersible axidized carbon

manctubes.

I (Previoushy presented) The compostiton of claim 1 owhere the ratio of Hthinm lox to other
fotal ong dn the on active magtetials is Trom 351 0 25,1,

180 (Previously presented) The compesition of olaim | where the ratio of Hihiwn lon o other
total fong in the oy actve materials ix froms 1 10 281

16, {Previously presonted) The composition of claiim 10 where the salie of lithiam foxn o
other totad tong by the ton agtive malterials is fom 31 te 251

17 {Freviously pressnted) The composition of claim 10 where the vatio of hiliun ion f
other fotal fons i the lon aclive matertale s from 101 0 350

18, (Previously presented) The composition of elaim 11 where the matio of Bthiom fon
gibher fofal tons i the ton active materiads s fromy 3:1 w6 25:1,

19, (Previpusly presented) The composition of cleim 11 where the ratin of Hildum ion o

pther total Inny in the fon active materials is rom 1L 0 2501

2% (Proviously presented) The composition of olaim 12 where the ratio of Hihium ioy
other fotal Yomy i the ion active maferials s from e 281

210 {(Provicwaly presented) The composition of elainy 12 where the ratic of lithtum fon o
other total lons I the don sotive materials 1s frem 10 10 3511

HOWITIING 36
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Application No. Applicant(s)
. . . 13/529,797 BOSNYAK ET AL.
Examiner-Initiated Interview Summary
Examiner Art Unit
Philip A. Stuckey, PhD 1723

All participants (applicant, applicant’s representative, PTO personnel):

(1) Philip A. Stuckey. (3)Greq Porter.
(2) Milton Cano. (4.

Date of Interview: 10 January 2017.

Type: [X Telephonic [ Video Conference
[] Personal [copy given to:[] applicant  [] applicant’s representative]

Exhibit shown or demonstration conducted: [] Yes X1 No.
If Yes, brief description:
Issues Discussed []101 [J112 [J102 X103 [X]Others
(For each of the checked box(es) above, please describe below the issue and detailed description of the discussion)
Claim(s) discussed: 1 and 3.

Identification of prior art discussed: Li 2006.

Substance of Interview
(For each issue discussed, provide a detailed description and indicate if agreement was reached. Some topics may include: identification or clarification of a
reference or a portion thereof, claim interpretation, proposed amendments, arguments of any applied references etc...)

See Continuation Sheet.

Applicant recordation instructions: It is not necessary for applicant to provide a separate record of the substance of interview.

Examiner recordation instructions: Examiners must summarize the substance of any interview of record. A complete and proper recordation of the
substance of an interview should include the items listed in MPEP 713.04 for complete and proper recordation including the identification of the
general thrust of each argument or issue discussed, a general indication of any other pertinent matters discussed regarding patentability and the
general results or outcome of the interview, to include an indication as to whether or not agreement was reached on the issues raised.

] Attachment

/MILTON | CANO/
Supervisory Patent Examiner, Art Unit 1723

U.S. Patent and Trademark Office
PTOL-413B (Rev. 8/11/2010) Interview Summary Paper No. 20170110A
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Continuation Sheet (PTOL-413B) Application No. 13/529,797

Continuation of Substance of Interview including description of the general nature of what was agreed to if an
agreement was reached, or any other comments: Examiners Stuckey and Cano contacted Greg Porter in response to
the interview earlier in the day with a re-review of the Finlayson declaration, the scope of the claims, and the teaching
of the Li '2006 reference (primary reference in the 103 rejection). Mentioned in the previous interview but not as clearly
convey, Examiner Stuckey pointed out that the Finlayson declaration only made a comment toward an intermediate
process of forming the composition useful for lithium ion batteries, i.e. that the NMP would not form the claimed ionic
attachment. The declaration did not address all aspects of the Li '2006 method, especially pertaining to the
LiF6/EMC/DMC electrolyte (as addressed in the Final Rejection). Examiner Cano further indicated that with regards to
the scope of the claim that the components positively claimed are taught by the prior art (ion active materials
comprising migratable ions, discrete carbon nanotubes (claim 1) and LiFePO4 (claim 3); there does not appear to be
any distinguishing features that precludes the prior art having the claimed ionic attachment. Mr. Porter indicated that
the structure of the claims recites ionic attachment and this should be taken as a structural feature. In response,
Examiner Stuckey indicated that the the limitation was considered and the conclusion was that there does not appear
to be any distinguishing features; the declaration attempts to prove a distinguishing feature based on an intermediate
step of forming the composition; Examiner Stuckey raised the question 'what in the instant disclosure causes the
materials to be ionically attached?' Mr. Porter requested time to review and consider and indicated that the method
need not be defined in the strucutre of the claims. Examiners do not disagree and do not recommend product-by-
process limitations in the claims, but the declaration attempts to indicate that there is a structural difference because of
the intermediate steps in the method, so 'what disclosed method step results in such structural differences?’; such
structural differences are not apparent in the instant claims. This information could be helpful in advancing prosecution.
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Please find below and/or attached an Office communication concerning this application or proceeding.
The time period for reply, if any, is set in the attached communication.
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following e-mail address(es):

patenttrademarks @ andrewskurth.com
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Application No. Applicant(s)
] L. , 13/529,797 BOSNYAK ET AL.
Applicant-Initiated Interview Summary i i
Examiner Art Unit
Philip A. Stuckey, PhD 1723

All participants (applicant, applicant’s representative, PTO personnel):

(1) Philip A. Stuckey. (3)Gregory Porter.
(2) Milton Cano. (4)Steve Krupp.

Date of Interview: 10 January 2017.

Type: [X Telephonic [] Video Conference
[] Personal [copy given to: [] applicant  [] applicant’s representative]

Exhibit shown or demonstration conducted: [] Yes X No.
If Yes, brief description:
Issues Discussed [J101 [J112 [102 X103 [X]Others
(For each of the checked box(es) above, please describe below the issue and detailed description of the discussion)
Claim(s) discussed: 1 and 3.

Identification of prior art discussed: of record.

Substance of Interview
(For each issue discussed, provide a detailed description and indicate if agreement was reached. Some topics may include: identification or clarification of a
reference or a portion thereof, claim interpretation, proposed amendments, arguments of any applied references etc...)

See Continuation Sheet.

Applicant recordation instructions: The formal written reply to the last Office action must include the substance of the interview. (See MPEP
section 713.04). If a reply to the last Office action has already been filed, applicant is given a non-extendable period of the longer of one month or
thirty days from this interview date, or the mailing date of this interview summary form, whichever is later, to file a statement of the substance of the
interview

Examiner recordation instructions: Examiners must summarize the substance of any interview of record. A complete and proper recordation of the
substance of an interview should include the items listed in MPEP 713.04 for complete and proper recordation including the identification of the
general thrust of each argument or issue discussed, a general indication of any other pertinent matters discussed regarding patentability and the
general results or outcome of the interview, to include an indication as to whether or not agreement was reached on the issues raised.

] Attachment

/Philip A. Stuckey/ /MILTON | CANO/
Examiner, Art Unit 1723 Supervisory Patent Examiner, Art Unit 1723

U.S. Patent and Trademark Office
PTOL-413 (Rev. 8/11/2010) Interview Summary Paper No. 20170110
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Summary of Record of Interview Requirements

Manual of Patent Examining Procedure (MPEP), Section 713.04, Substance of Interview Must be Made of Record
A complete written statement as to the substance of any face-to-face, video conference, or telephone interview with regard to an application must be made of record in the
application whether or not an agreement with the examiner was reached at the interview.

Title 37 Code of Federal Regulations (CFR) § 1.133 Interviews
Paragraph (b)

In every instance where reconsideration is requested in view of an interview with an examiner, a complete written statement of the reasons presented at the interview as
warranting favorable action must be filed by the applicant. An interview does not remove the necessity for reply to Office action as specified in §§ 1.111, 1.135. (35 U.S.C. 132)

37 CFR §1.2 Business to be transacted in writing.
All business with the Patent or Trademark Office should be transacted in writing. The personal attendance of applicants or their attorneys or agents at the Patent and
Trademark Office is unnecessary. The action of the Patent and Trademark Office will be based exclusively on the written record in the Office. No attention will be paid to
any alleged oral promise, stipulation, or understanding in relation to which there is disagreement or doubt.

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

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

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

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

The Form provides for recordation of the following information:

— Application Number (Series Code and Serial Number)

—Name of applicant

—Name of examiner

—Date of interview

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

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

—An indication whether or not an exhibit was shown or a demonstration conducted

— An identification of the specific prior art discussed

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

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

It is desirable that the examiner orally remind the applicant of his or her obligation to record the substance of the interview of each case. It
should be noted, however, that the Interview Summary Form will not normally be considered a complete and proper recordation of the interview
unless it includes, or is supplemented by the applicant or the examiner to include, all of the applicable items required below concerning the
substance of the interview.

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

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

2) an identification of the claims discussed,

3) an identification of the specific prior art discussed,

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

Interview Summary Form completed by the Examiner,

5) a brief identification of the general thrust of the principal arguments presented to the examiner,

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

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

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

the examiner.

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

Examiner to Check for Accuracy

If the claims are allowable for other reasons of record, the examiner should send a letter setting forth the examiner’s version of the
statement attributed to him or her. If the record is complete and accurate, the examiner should place the indication, “Interview Record OK” on the
paper recording the substance of the interview along with the date and the examiner’s initials.
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Continuation of Substance of Interview including description of the general nature of what was agreed to if an
agreement was reached, or any other comments:

The applicant's representative, Gregory Porter, inquired about the outcome of the pre-appeal. Examiner Cano
explained the process used in the conference. Mr. Porter wanted to ensure that the declarations were considered. Mr.
Porter was ensured that the declarations were considered by Examiners Stuckey and D'Aniello and addressed in the
most recent final rejection. While the declarations were relevant in the pre-appeal conference, full re-consideration of
the declarations themselves were not discussed during the conference; the remarks submitted with the pre-appeal brief
were the focus of the discussion. Mr. Porter wanted to ensure that full consideration was given to the ionic attachment
aspects of the declaration of Dr. Malcom Finlayson. Examiner's Stuckey and Cano offered to revisit the declaration to
ensure that the declaration was properly marked as defective in the final office action and would return a call by the
next day.

The claimed scope was discussed with regards to the materials used; it was indicated by Examiner Cano that the

claims were generic in the recitation of the materials. Mr. Porter pointed to specific materials of claim 3; the prior art
does teach those specific materials.
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DENA-0008 (223156)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant: Clive P. Bosnyak, et al.

Serial No.:  13/529,797

Filed: June 21, 2012

Art Unit: 1723

Examiner: Phillip A. Stuckey

Conf. No.: 1004

For: LITHIUM ION BATTERIES USING DISCRETE CARBON NANOTUBES,

METHODS FOR PRODUCTION THEREOF AND PRODUCTS OBTAINED
THEREFROM
Mail Stop Response
Commissioner for Patents
Box AF
P.O. Box 1450
Alexandria, VA 22313-1450
JANUARY 11, 2017 INTERVIEW SUMMARY
An interview was held on January 11, 2017. Examiner‘Phillip Stuckey and Supervisory
Patent Examiner Milton Cano participated on behalf of the USPTO. Applicant’s outside counsel
Gregory L. Porter, Applicant’s Chief IP Counsel Stephen Krupp, and senior scientist Dr. Malcolm
Finlayson participated on behalf of Applicant. The parties discussed the instant claims, the Li
reference, and Dr. Finlayson’s May 18, 2016 declaration. No agreement was reached.
Specifically, Applicant discussed paragraphs 4 and 5 of Dr. Finlayson’s declaration and why
the asserted obviousness combination lacked the claimed composition’s structural feature of being
“lonically attached.” Dr. Finlayson explained in detail the technical reasons why no ions can be
present in Li according to the peer reviewed literature cited in his declaration. Since Li lacks ions,
Dr. Finlayson explained that the science dictates that there can be no “ionic attachment” in Li as

expressly required by the instant claims. Dr. Finlayson stated that the instant specification describes

at, for example, paragraph 44 one way in which the instant application yields ions for “ionic

HOU:3752343.1

126



DENA-0008 (223156)

attachment” and that Table 1 in paragraph 46 showed the advantageous properties of a composition
that had “ionic attachment” like the claims vs. one like Li that did not.

Examiner Stuckey and Supervisory Patent Examiner Cano expressed that they understood the
science and did not disagree with Dr. Finlayson’s explanation of Li or the instant application.
Supervisory Patent Examiner Cano asserted that the claims were not commensurate in scope with the
arguments. Applicant’s attorney pointed to numerous references in claim 1 to “ion(s)” and
“ionically attached” and asked if those terms were not being given weight in considering claim
scope. Supervisory Patent Examiner Cano said those limitations “were given all the weight in the
world” but the claim language did not adequately distinguish from Li. Applicant’s attorneys
inquired as to what was inadequate about the language but did not receive an explanation that was
understandable to Applicant’s attorneys.

Examiner Stuckey suggested that he might make a new rejection after a new search as part of
an Examiner’s Answer on appeal or even after a successful appeal by Applicant. Supervisory Patent
Examiner Cano said to proceed to appeal on the instant rejection without new rejections or claim
amendments. Applicants thanked the examiners for their time.

The Examiner is invited to call the undersigned attorney at 713-220-4621 if there is
additional information that should be included here or if a telephone call could help resolve any item.

Respectfully submitted,
/Gregory L. Porter/
January 11, 2017 Gregory L. Porter
Registration No. 40,131
Andrews Kurth LLP
600 Travis, Suite 4200
Houston, Texas 77002-2778
Office: (713) 220-4621

Fax: (713)238-7169
pat-tmk@andrewskurth.com
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N o Application No. Applicant(s)
Notice of Panel Decision o
o 13/529,797 BOSNYAK ET AL.
from Pre-Appeal Brief ———— T
ReVleW Philip A. Stuckey, PhD 1723

This is in response to the Pre-Appeal Brief Request for Review filed 11 November, 2016.

1. ] Improper Request — The Request is improper and a conference will not be held for the following
reason(s):

[J The Notice of Appeal has not been filed concurrent with the Pre-Appeal Brief Request.
[] The request does not include reasons why a review is appropriate.

] A proposed amendment is included with the Pre-Appeal Brief request.

] Other:

The time period for filing a response continues to run from the receipt date of the Notice of Appeal or from the
mail date of the last Office communication, if no Notice of Appeal has been received.

2. [X] Proceed to Board of Patent Appeals and Interferences — A Pre-Appeal Brief conference has been
held. The application remains under appeal because there is at least one actual issue for appeal. Applicant is
required to submit an appeal brief in accordance with 37 CFR 41.37. The time period for filing an appeal brief
will be reset to be one month from mailing this decision, or the balance of the two-month time period running
from the receipt of the notice of appeal, whichever is greater. Further, the time period for filing of the appeal
brief is extendible under 37 CFR 1.136 based upon the mail date of this decision or the receipt date of the
notice of appeal, as applicable.

XI The panel has determined the status of the claim(s) is as follows:
Claim(s) allowed: none.

Claim(s) objected to: none.

Claim(s) rejected: 1-4,6-21.

Claim(s) withdrawn from consideration: 8-9.

3. [ Allowable application — A conference has been held. The rejection is withdrawn and a Notice of
Allowance will be mailed. Prosecution on the merits remains closed. No further action is required by applicant
at this time.

4. [] Reopen Prosecution — A conference has been held. The rejection is withdrawn and a new Office
action will be mailed. No further action is required by applicant at this time.

All participants:

(1) Philip A. Stuckey.

(2) Richard Crispino.

(4)__—

(8)Milton | Cano.

/Philip A. Stuckey/
Examiner, Art Unit 1723

/RICHARD CRISPINOC/
Supervisory Patent Examiner, Art
Unit 1700

/MILTON | CANO/
Supervisory Patent Examiner, Art
Unit 1723

U.S. Patent and Trademark Office
PTO-2297 (Rev. 02/11)
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PRE-APPEAL BRIEF

Claims 1-4, 6-7, and 10-21 stand rejected as obvious over the primary reference of Li et
al., (‘A novel network composite cathode of LiFePO4/multiwalled carbon nanotubes with high
rate capability for lithium ion batteries, Electrochemistry Communications, 9:4, April 2007, pp.
663-666, herein referred to as “Li”). As described below, the Li rejections are technically and
legally flawed as pointed out in the last response and evidentiary declarations. The declarations
and their scientific reasoning have been ignored in the conclusory final rejection. The flawed
rejections should be withdrawn without Applicant having to proceed to appeal.

L. Sworn Declarations and Peer Reviewed Literature Unequivocally Prove that Li

Does Not and Cannot Have “Crystals or Layers of Lithium Ion Active Material
Ionically Attached” to the Surface of Nanotubes as Required by the Claims

The claims require discrete carbon nanotubes that “have crystals or layers of lithium ion
active material ionically attached to their surfaces.” The Declaration of Dr. Finlayson,
previously submitted, conclusively proved that Li does not disclose carbon nanotubes with
“crystals or layers of lithium ion active material ionically attached to their surface” as required
by the claims. Reviewing the teachings of Li and other literature, Dr. Finlayson concluded that
even “an ordinarily skilled person in the art would understand that Li’s MWCNTs do not have
any form of lithium ion active material (or anything else) ionically attached to their surface.”
(Finlayson Decl., para. 4).

Dr. Finlayson based his conclusion on the indisputable scientific fact that it is axiomatic
that for any ionic attachment to occur there “necessarily needs to be ions present”. (Finlayson
Decl., para. 5). As Dr. Finlayson outlined in his sworn declaration, it “is well-known and
described in the literature” that “LiFePOy does not dissolve in the solvent employed in Li, i.e., N-

methyl-2-pyrolidone (NMP). (Finlayson Decl., para. 5). As documentary evidence for this
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conclusion Dr. Finlayson cited the peer reviewed literature reference of Nanotechnology for

Lithium-Ton Batteries by Abu-Lebdeh et al. which unequivocally states “we can conclude that

the LiF eP04 does not react with this product [NMP].”

Dr. Finlayson has specifically described the scientific basis and provided indisputable
peer-reviewed evidence in support of his conclusion that there are no ions present in Li and Li
“would not result in carbon nanotubes with “crystals or layers of lithium ion active material

ionically attached to their surface” as required by independent Claims 1, 10, 11, and 12.”

(Finlayson Decl., para. 5). Instead of addressing the declaration and peer-reviewed evidence
provided or providing counter evidence, the Final Office Action simply cites to Li, p. 664 last
paragraph and argues the “LiFeP04 of Li 2006 does undergo a process in which the lithium ion
active material of Li 2006 is exposed to a ionic environment (LiPF¢/EMC/DMC electrolyte)
when the cathode slurry is applied to the Al foil.” However, the Li paragraph cited in the Office
Action is the same paragraph that Dr. Finlayson was referring to that uses an N-methyl-2-
pyrrolidone (NMP) solvent and therefore cannot react with LiFeP0, to form ions leading to ionic
attachments.

The Final Office Action also cites to Figure 2 stating, “Li 2006 further teaches the
discrete carbon nanotubes having layers of lithium ion active material attached to their surface,
see figure 2.” The Final Office Action offers no support or reasoning for this conclusory
statement. As a fundamental scientific principle Figure 2 simply does not and cannot teach or
suggest ionic attachment of any kind. That is, the unrebutted evidence proves that LiFeP0, does
not dissolve Li’s NMP solvent, LiFeP0, therefore cannot form ions, and LiFeP0, therefore

cannot form ionic attachments.
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The secondary reference of Niu does not remedy Li’s deficiency as it does not even relate
to lithium ion active materials.' Therefore, the claims cannot be rendered obvious because the
suggested combination does not and cannot yield carbon nanotubes with “crystals or layers of
lithium ion active material ionically attached to their surface” as required by independent Claims
1,10, 11, and 12.

IL. Li Does not Teach or Suggest Discrete, Non-Agglomerated, and Exfoliated Carbon
Nanotubes as Required by the Claims

The Final Office Action states that the rejection relies upon the Li reference as teaching
nanotubes that are discrete, non-agglomerated, and exfoliated. However, the Li reference does
not teach or suggest the claimed “discrete, non-agglomerated, and exfoliated carbon nanotubes”
in any way. This is confirmed, as shown below, by Li’s own SEM images, wherein one cannot
ascertain two ends of even a single nanotube due to the agglomeration and entanglement of the

nanotubes.

Because the Li SEM images show agglomerated, entangled nanotubes the Final Office

Action resorts to asserting that somehow the Broadest Reasonable Interpretation (BRI) standard

1
The Office Action refers to MPEP section 2112.01 which relates to when the structure of a reference is
substantially identical to that of the claims. However, that MPEP section is inapposite here wherein the claimed
structure is substantially different from Li due to the claimed structure having ionic attachment.
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means that Li teaches discrete, non-agglomerated, and exfoliated nanotubes. However, “[e]ven
under the broadest reasonable interpretation, [a] construction cannot be divorced from the
specification and the record evidence, and must be consistent with the one that those skilled in
the art would reach.” Microsoft Corp. v. Proxyconn, 789 F.3d 1292, 1297 (Fed. Cir. 2015). A
construction that “discrete, non-agglomerated, and exfoliated nanotubes” can include
agglomerated, entangled, non-individualized nanotubes is simply not reasonable.

The sole explanation provided for the Office Action’s conclusory BRI assertion is that
the nanotubes of Li “are considered discrete and exfoliated as instantly claimed because they are
dispersed in the composite cathode slurry mixture.” (Office Action page 6). The relevant portion
of Li states:

“The cathode slurry was prepared by mixing LiFePO4, polyvinylidone difluoride
(PVDF) and acetylene black or MWCNTs in the weight ratio of 90:5:5 in N-methyl-2-
pyrrolidone (NMP) solvent.” (Li, page 664).

There is no scientific evidence or explanation provided in the Office Action as to how
mere “mixing” of LiFePO4, polyvinylidone difluoride (PVDF) and MWCNTs would somehow
lead to the nanotubes being “discrete, non-agglomerated, and exfoliated” as is required by the
claims. The instant specification clearly describes “discrete” nanotubes as being “individual
uniformly dispersed tubes.” Even under the BRI standard, a construction that “discrete, non-
agglomerated, and exfoliated nanotubes” can include agglomerated, entangled, non-
individualized nanotubes is simply not reasonable. In sum, an ordinarily skilled artisan, upon
seeing Li, Figure 2, would immediately understand that the nanotubes of Li are not “discrete,

non-agglomerated, and exfoliated” as is required by the claims.
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III. The Rejections Lack Logic, Sound Scientific Principle, and Evidentiary Support

As detailed above, the rejections are not based on logic or sound scientific principle.
This is contrary to the guidance provided in the MPEP. As but one example, MPEP 2144.02
Reliance on Scientific Theory states in pertinent part that “when an examiner relies on a
scientific theory, evidentiary support for the existence and meaning of that theory must be
provided.” The conclusory final rejections without evidentiary support violate this basic tenet of
examination procedure and should be withdrawn without need for an appeal.
IV.  Conclusion

Applicant is unaware of any authority that allows the USPTO to rely on unsupported
conclusory statements as grounds for a rejection when the conclusory statements are directly
contradicted by sworn declarations and peer-reviewed literature. The instant rejections are
improper in that they ignore definitive scientific evidence that Li cannot have “ionically attached
lithium ion active material”. Furthermore, in speculating that under BRI Li somehow teaches
discrete, non-agglomerated, and exfoliated carbon nanotubes the Office Action ignores the clear
disclosure of Li, Figure 2, and the language of the instant specification.

For at least the reasons describe above, all rejections should be withdrawn and the claims
allowed without an appeal.

Respectfully submitted,
/Gregory L. Porter/

November 11, 2016 Registration No. 40,131

Andrews Kurth LLP

600 Travis, Suite 4200
Houston, Texas 77002
713/220-4621 (office)
713/238-7169 (facsimile)
Pat-tmk@andrewskurth.com
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CLAIMS APPENDIX

1.

(Previously presented) A composition useful for lithium ion batteries comprising:

discrete, non-agglomerated, and exfoliated carbon nanotubes having a surface, and
mixtures of ion active materials comprising migratable ions said materials comprising
crystals or layers of lithium ion active material, wherein a ratio of lithium ion to other
total ions in the ion active materials is at least 2:1 to 25:1, and wherein the discrete
carbon nanotubes have crystals or layers of lithium ion active material ionically attached
to their surface and wherein the discrete carbon nanotubes comprise oxidized species
selected from the group consisting of carboxylic, ketone, or hydroxyl functionalities, and
wherein the discrete carbon nanotubes have an aspect ratio of 10 to 500 and oxidation

levels from 1% to 15% by weight of the carbon nanotube.

(Original) The composition of claim 1, wherein the crystals or layers of lithium ion active
material comprise a lithium metal salt and an element selected from the group consisting

of: iron, manganese, cobalt, copper, nickel, vanadium, titanium, and mixtures thereof,

(Previously presented) The composition of claim 2, wherein the lithium metal salt has an

olivine crystal structure and wherein the lithium metal salt is LiFePO, or LiMnPOQ,.

(Original) The composition of claim 1, wherein the crystals or layers of lithium ion active
material comprise tin, silicon, copper, antimony, aluminum, germanium, titanium, or

mixtures thereof.
(Cancelled).

(Original) The composition of claim 1, further comprising graphene or oxygenated

graphene.

(Previously presented) The composition of claim 6, wherein the weight ratio of graphene

to carbon nanotube is in the range of 0.1:99.9 to 99.9:0.1.

(Withdrawn) A process for the production of the discrete carbon nanotubes having
crystals or layers of lithium ion active materials attached to their surface, comprising the

steps of:
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a) selecting carbon nanotubes of aspect ratio 10 to 500 and oxidation level 1% to 15%

percent by weight;
b) mixing the carbon nanotubes with a high boiling point liquid;
¢) adding reagents in correct balance to synthesize a lithium salt;

d) reacting the mixture at a temperature to form the lithium salt while sonicating the

mixture;
€) separating the solid discrete carbon nanotube salts from the liquid; and

f) drying and annealing the solid discrete carbon nanotube salts under an inert

atmosphere at sufficient temperature to obtain an olivine crystal structure.

9. (Withdrawn) A process for the production of the discrete carbon nanotubes having
crystals or layers of lithium ion active materials attached to their surface, comprising the

steps of’

a) selecting carbon nanotubes of aspect ratio 10 to 500 and oxidation level of 1% to 15%
by weight;

b) mixing the carbon nanotubes and a lithium salt in a liquid with surfactant;

c) sonicating the liquid carbon nanotube/lithium salt mixture;

d) separating the solid salts from the liquid; and

e) drying and annealing the solid discrete carbon nanotubes with attached lithium salts
under an inert atmosphere at sufficient temperature to obtain an olivine crystal

structure.

10. (Previously presented) A composition useful for lithium ion batteries, comprising
discrete, non-agglomerated, and exfoliated carbon nanotubes having a surface, and
mixtures of ion active materials comprising migratable ions said materials comprising
crystals or layers of lithium ion active material, wherein a ratio of lithium ion to other
total ions in the ion active materials is at least 2:1 to 25:1, wherein the discrete carbon
nanotubes have crystals or layers of lithium ion active materials ionically attached to their

surface, and wherein the carbon nanotubes are in a weight ratio of carbon nanotubes to
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lithium salts of 0.1% to 10% and wherein the discrete carbon nanotubes comprise
oxidized species selected from the group consisting of carboxylic, ketone, or hydroxyl
functionalities, and wherein the discrete carbon nanotubes have an aspect ratio of 10 to

500 and oxidation levels from 1% to 15% by weight of the carbon nanotube.

11. (Previously presented) A composition useful for lithium ion batteries, comprising
oxidized discrete, non-agglomerated, and exfoliated carbon nanotubes having a surface,
and mixtures of ion active materials comprising migratable ions said materials
comprising crystals or layers of lithium ion active material, wherein a ratio of lithium ion
to other total ions in the ion active materials is at least 2:1 to 25:1, wherein the discrete
carbon nanotubes have crystals or layers of lithium ion active materials attached to their
surface, and wherein the carbon nanotubes are uniformly dispersed without clustering on
a dimension scale of less than about 1 micrometer and wherein the discrete carbon
nanotubes comprise oxidized species selected from the group consisting of carboxylic,
ketone, or hydroxyl functionalities, and wherein the discrete carbon nanotubes have an
aspect ratio of 10 to 500 and oxidation levels from 1% to 15% by weight of the carbon

nanotube.

12. (Previously presented) A composition useful for lithium ion batteries, comprising
uniformly dispersible oxidized , non-agglomerated carbon nanotubes having a surface,
and mixtures of ion active materials comprising migratable ions said materials
comprising crystals or layers of lithium ion active material, wherein a ratio of lithium ion
to other total ions in the ion active materials is at least 2:1 to 25:1, and wherein the
discrete carbon nanotubes have crystals or layers of lithium ion active materials ionically
attached to their surface and wherein the discrete carbon nanotubes comprise oxidized
species selected from the group consisting of carboxylic, ketone, or hydroxyl
functionalities, and wherein the discrete carbon nanotubes have an aspect ratio of 10 to

500 and oxidation levels from 1% to 15% by weight of the carbon nanotube.

13. (Original) The composition of claim 12, wherein the crystals or layers of lithium ion
active materials are chemically attached to the surface of the dispersible oxidized carbon

nanotubes.
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14.  (Previously presented) The composition of claim 1 where the ratio of lithium ion to other
total ions in the ion active materials is from 3:1 to 25:1.

15.  (Previously presented) The composition of claim 1 where the ratio of lithium ion to other
total ions in the ion active materials is from 10:1 to 25:1.

16. (Previously presented) The composition of claim 10 where the ratio of lithium ion to
other total ions in the ion active materials is from 3:1 to 25:1.

17. (Previously presented) The composition of claim 10 where the ratio of lithium ion to
other total ions in the ion active materials is from 10:1 to 25:1.

18. (Previously presented) The composition of claim 11 where the ratio of lithium ion to
other total ions in the ion active materials is from 3:1 to 25:1.

19. (Previously presented) The composition of claim 11 where the ratio of lithium ion to
other total ions in the ion active materials is from 10:1 to 25:1.

20, (Previously presented) The composition of claim 12 where the ratio of lithium ion to
other total ions in the ion active materials is from 3:1 to 25:1.

21, (Previously presented) The composition of claim 12 where the ratio of lithium ion to
other total ions in the ion active materials is from 10:1 to 25:1.

HOU:3736500.1 9
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Electronic Patent Application Fee Transmittal

Application Number:

13529797

Filing Date:

21-Jun-2012

Title of Invention:

LITHIUM ION BATTERIES USING DISCRETE CARBON NANOTUBES, METHODS
FOR PRODUCTION THEREOF AND PRODUCTS OBTAINED THEREFROM

First Named Inventor/Applicant Name:

Clive P. Bosnyak

Filer:

Gregory L. Porter/Jeanne Dunn

Attorney Docket Number:

DENA-0008 (223156)

Filed as Small Entity

Filing Fees for Utility under 35 USC 111(a)

Description Fee Code Quantity Amount SUB—JS:;)I in

Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
Petition:
Patent-Appeals-and-Interference:

NOTICE OF APPEAL 2401 1 400 400

Post-Allowance-and-Post-Issuance:
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Description

Fee Code

Quantity

Amount

Sub-Total in
USD(S)

Extension-of-Time:

Miscellaneous:

Total in USD ($)

400
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Electronic Acknowledgement Receipt

EFS ID: 27489468

Application Number: 13529797

International Application Number:

Confirmation Number: 1004

LITHIUM ION BATTERIES USING DISCRETE CARBON NANOTUBES, METHODS

Title of Invention: FOR PRODUCTION THEREOF AND PRODUCTS OBTAINED THEREFROM

First Named Inventor/Applicant Name: Clive P. Bosnyak
Customer Number: 130577
Filer: Gregory L. Porter/Jeanne Dunn
Filer Authorized By: Gregory L. Porter
Attorney Docket Number: DENA-0008 (223156)
Receipt Date: 11-NOV-2016
Filing Date: 21-JUN-2012
Time Stamp: 16:41:28
Application Type: Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes

Payment Type DA

Payment was successfully received in RAM $400

RAM confirmation Number 111416INTEFSW00012982500897
Deposit Account

Authorized User

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

Document s . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (if appl.)
215071
1 Notice of Appeal Filed NoticeAppeal.pdf no 2
926574194 2adbaB2580c48e58d7b9939335)
61117
Warnings:
Information:
189637
2 Miscellaneous Incoming Letter PreAppealBriefRequest.pdf no 2
49d5ca0537af30ea20745ed89e7c3997013
28da0
Warnings:
Information:
15975
3 Miscellaneous Incoming Letter PreAppealRegReview.pdf no 1
1a09c1d3e65431cd9c140fe91853e9c61212)
2b2e
Warnings:
Information:
91835
4 Appeal Brief Filed PreAppealBrief.pdf no 5
eb09dffo4da79614e8918658d950680b7d 24]
a77da
Warnings:
Information:
43033
Affidavit/Dec/Exhibit after Notice of . .
5 idavit/Dec/Exhibi : ClaimsAppendix.pdf no 4
Appeal
108db732e7dff900a7be0c11cBcd21358af9
4ael
Warnings:
Information:
30633
6 Fee Worksheet (SB06) fee-info.pdf no 2
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Total Files Size (in bytes)4 586184

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/AIA/31 (03-14)

Approved for use through 07/31/2016. 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.

NOTICE OF APPEAL FROM THE EXAMINER TO Docket Number (Optional)

THE PATENT TRIAL AND APPEAL BOARD DENA-0008(223156)

| hereby certify that this correspondence is being facsimile In re Application of

transmitted to the USPTO, EFS-Web transmitted to the USPTO, or Clive P. Bosnyak

deposited with the United States Postal Service with sufficient Application Number Filed

postage in an envelope addressed to "Commissioner for Patents, P.O. | 13/529,797 2012-06-21

Box 1450, Alexandria, on Alexandria, VA 22313-1450" [37 CFR 1.8(a)] For

on - | Lithium lon Batteries Using Discrete Carbon Nanotubes....
Signature Art Unit Examiner

Typed or printed hame 1723 Phlllp A. Stuckey

Applicant hereby appeals to the Patent Trial and Appeal Board from the last decision of the examiner.

The fee for this Notice of Appeal is (37 CFR 41.20(b)(1)) ¢ 800.00

Applicant asserts small entity status. See 37 CFR 1.27. Therefore, the fee shown above is reduced
by 50%, and the resulting fee is: ¢ 400.00

|:| Applicant certifies micro entity status. See 37 CFR 1.29. Therefore, the fee shown above is reduced
by 75%, and the resulting fee is: S
Form PTO/SB/15A or B or equivalent must either be enclosed or have been submitted previously.

D A check in the amount of the fee is enclosed.
D Payment by credit card. Form PTO-2038 is attached.

The Director is hereby authorized to charge any fees which may be required, or credit any overpayment
to Deposit Account No. 500897

Payment made via EFS-Web.

D A petition for an extension of time under 37 CFR 1.136(a) (PTO/AIA/22 or equivalent) is enclosed.
For extensions of time in reexamination proceedings, see 37 CFR 1.550.

WARNING: Information on this form may become public. Credit card information should not be included
on this form. Provide credit card information and authorization on PTO-2038.

lam the

L’ applicant

attorney or agent of record D attorney or agent acting under 37 CFR 1.34

Registration number 40131 Registration number

Signature /Gregory L. Porter/

Typed or printed name Gregory L. Porrter

Telephone Number 713.220.4621
Date 2016-11-11

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements and certifications. Submit multiple
forms if more than one signature is required, see below*.

* Total of 1 forms are submitted.

This collection of information is required by 37 CFR 41.20(b){1) and 41.31. 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, 1.14 and 41.6. 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.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.

147




Privacy Act Statement

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

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

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of
records may be disclosed to the Department of Justice to determine whether disclosure of these
records is required by the Freedom of Information Act.

A record from this system of records may be disclosed, as a routine use, in the course of presenting
evidence to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in
the course of settlement negotiations.

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

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency
having need for the information in order to perform a contract. Recipients of information shall be
required to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C.
552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this
system of records may be disclosed, as a routine use, to the International Bureau of the World
Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.

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

A record from this system of records may be disclosed, as a routine use, to the Administrator, General
Services, or his/her designee, during an inspection of records conducted by GSA as part of that
agency’s responsibility to recommend improvements in records management practices and programs,
under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the
GSA regulations governing inspection of records for this purpose, and any other relevant (i.e., GSA or
Commerce) directive. Such disclosure shall not be used to make determinations about individuals.

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

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local
law enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or
regulation.
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Doc Code: AP.PRE REQ PTO/AIA/33 (03-13)
Approved for use through 07/31/2013. 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.

Docket Number (Optional)

PRE-APPEAL BRIEF REQUEST FOR REVIEW
DENA-0008 (223156)

| hereby certify that this correspondence is being facsimile transmitted to Application Number Filed
the USPTO, EFS-Web transmitted to the USPTO, or deposited with the
United States Postal Service with sufficient postage as first class mail in

an envelope addressed to “Mail Stop AF, Commissioner for Patents, 13/529,797 2012-06-21
P.O. Box 1450, Alexandria, VA 22313-1450" [37 CFR 1.8(a)]
on First Named Inventor

Clive P. Bosnyak

Signature T Sv—
Typed or printed .
name 1723 Philip A. Stuckey

Applicant requests review of the final rejection in the above-identified application. No amendments are being filed
with this request.

This request is being filed with a notice of appeal.

The review is requested for the reason(s) stated on the attached sheet(s).
Note: No more than five (5) pages may be provided.

| am the /Gregory L. Porter/
Signature
|:| ) Gregory L. Porter
applicant.
Typed or printed name
attorney or agent of record. 40131 713.220.4621
Registration number 013 .
Telephone number
I:l attorney or agent acting under 37 CFR 1.34. 2016-11-11
Registration number if acting under 37 CFR 1.34 Date

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements and certifications.
Submit multiple forms if more than one signature is required, see below*.

*Total of 1— forms are submitted.

This collection of information is required by 35 U.S.C. 132. 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, 1.14 and 41.6. 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: Mail Stop AF, Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0-9199 and select option 2.
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Privacy Act Statement

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

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

1.

The information on this form will be treated confidentially to the extent allowed under the
Freedom of Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from
this system of records may be disclosed to the Department of Justice to determine whether
disclosure of these records is required by the Freedom of Information Act.

A record from this system of records may be disclosed, as a routine use, in the course of
presenting evidence to a court, magistrate, or administrative tribunal, including disclosures to
opposing counsel in the course of settlement negotiations.

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

A record in this system of records may be disclosed, as a routine use, to a contractor of the
Agency having need for the information in order to perform a contract. Recipients of
information shall be required to comply with the requirements of the Privacy Act of 1974, as
amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in
this system of records may be disclosed, as a routine use, to the International Bureau of the
World Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.

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

A record from this system of records may be disclosed, as a routine use, to the Administrator,
General Services, or his/her designee, during an inspection of records conducted by GSA as
part of that agency’s responsibility to recommend improvements in records management
practices and programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall
be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not
be used to make determinations about individuals.

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

A record from this system of records may be disclosed, as a routine use, to a Federal, State,
or local law enforcement agency, if the USPTO becomes aware of a violation or potential
violation of law or regulation.
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DOCKET NO. 223156 (MREOO8NP)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

IN RE APPLICATION OF: Clive P. Bosnyak ART UNIT: 1723
SERIAL NO.: 13/529,797 EXAMINER: Phillip A.
Stuckey

CONFIRMATION NO.: 1004
FILING DATE: June 21, 2012

FOR: LITHIUM ION BATTERIES USING DISCRETE CARBON NANOTUBES,
METHODS FOR PRODUCTION THEREOF AND PRODUCTS OBTAINED THEREFROM

PRE-APPEAL BRIEF REQUEST FOR REVIEW

COMMISSIONER FOR PATENTS
PO BOX 1450
ALEXANDRIA, VA 22313-1450

SIR:

Applicant requests review of the August 19, 2016 Final Office Action rejection in the
above-identified application. No amendments are being filed with this request. This request is
being filed with a Notice of Appeal and the proper form for pre-appeal brief request for review.
The review is requested for the reasons stated in the attached five page pre-appeal brief. A

Claims Appendix is attached for convenience.

Any fee required for the notice of appeal, extension of time, entry of this paper, or to
avoid abandonment of this application, may be charged to Deposit Account No. 50-0897
referencing attorney docket no. 223156 (MREOO8NP). The Examiner or his supervisor is invited

to call the undersigned attorney at 713-220-4621, if a telephone call could help resolve any item.

HOU:3736500.1
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UNITED STATES PATENT AND TRADEMARK OFFICE PRESORTED

COMMISSIONER FOR PATENTS FIRST-CLASS MAIL

P.0.BOX 1450 U.S. POSTAGE PAID
- POSTEDIGITAL

ALEXANDRIA VA 22313-1451 NNNNIN

Andrews Kurth LLP
600 Travis Street
Suite 4200
Houston, TX 77002

Courtesy Reminder for
Application Serial No: 13/529,797

Attorney Docket No: DENA-0008 (223156)
Customer Number: 130577
Date of Electronic Notification: 08/19/2016

This is a courtesy reminder that new correspondence is available for this
application. If you have not done so already, please review the
correspondence. The official date of notification of the outgoing
correspondence will be indicated on the form PTOL-90 accompanying the
correspondence.

An email notification regarding the correspondence was sent to the following

email address(es) associated with your customer number:
patenttrademarks@andrewskurth.com

To view your correspondence online or update your email addresses, please
visit us anytime at https://sportal.uspto.gov/secure/myportal/privatepair.
If you have any questions, please email the Electronic Business Center (EBC)
at EBC@uspto.gov or call 1-866-217-9197.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.0.Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
13/529,797 06/21/2012 Clive P. Bosnyak DENA-0008 (223156) 1004
130577 7590 08/19/2016
EXAMINER
Andrews Kurth LLP | |
600 Travis Street STUCKEY, PHILIP A
Suite 4200
Houston, TX 77002 | ART UNIT | PAPER NUMBER |
1723
| NOTIFICATION DATE | DELIVERY MODE |
08/19/2016 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.
The time period for reply, if any, is set in the attached communication.
Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the

following e-mail address(es):

patenttrademarks @ andrewskurth.com

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)
13/529,797 BOSNYAK ET AL.
Office Action Summary Examiner Art Unit AA (First Inventor to File)
Philip A. Stuckey, PhD 1723 SN‘Z‘“S

-- 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 MONTHS 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) Responsive to communication(s) filed on 05/18/2016.
[ A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon .
2a)[X] This action is FINAL. 2b)[] This action is non-final.
3)[] An election was made by the applicant in response to a restriction requirement set forth during the interview on
; the restriction requirement and election have been incorporated into this action.
4)[] 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*
5[ Claim(s) 1-4 and 6-21 is/are pending in the application.
5a) Of the above claim(s) 8 and 9 is/are withdrawn from consideration.

6)[] Claim(s) ____is/are allowed.

7)IX Claim(s) 1-4.6.7 and 10-21 is/are rejected.

8)[] Claim(s) ____is/are objected to.

9] Claim(s) are subject to restriction and/or election requirement.

* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a
participating intellectual property office for the corresponding application. For more information, please see
hitn/raww. usplo.gov/patents/init_events/pph/indax.jsp or send an inquiry to PPHieedback@uspto.qov.

Application Papers
10)[]] The specification is objected to by the Examiner.
11)] 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).

Priority under 35 U.S.C. § 119
12)[C] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a)[J Al b)[J Some** ¢)[] None of the:
1. 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) 3) & Interview Summary (PTO-413)
. . Paper No(s)/Mail Date. 05/12/2016 .
2) IZ Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) |:| Other-
Paper No(s)/Mail Date ther
U.S. Patent and Trademark Office
PTOL-326 (Rev. 11-13) Office Action Summary Part of Paper No./Mail Date 20160524
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Application/Control Number: 13/529,797 Page 2
Art Unit: 1723

DETAILED ACTION
The present application is being examined under the pre-AlA first to invent

provisions. Claims 1-4 and 6-21 are pending; claims 8-9 are withdrawn.

The text of those sections of Title 35, U.S. Code not included in this action

can be found in a prior Office action.

Priority
As noted previously, the examiner does not find support for the instant
claims in provisional application 61/500,560 and accordingly, the claims are not
entitled to the benefit date of the provisional application but rather toward the

filing date of the instant application on 21 June 2012.

Information Disclosure Statement
The information disclosure statement(s) filed has/have been considered

by the examiner.

Oath/Declaration
The declaration of Dr. Nancy Henderson (not directly filed under 37
CFR 1.132) filed 05/18/2016 is insufficient to overcome the rejection of record
based upon prior art rejection (maintained herein) as set forth in the last Office

action because:
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Application/Control Number: 13/529,797 Page 3
Art Unit: 1723

In response to applicant's argument that the nanotubes of Niu are not
discrete, non-agglomerated, and exfoliated, this point is considered moot
because the Li 2006 reference, which is the primary reference in rejection under
35 USC 103, is relied upon for this teaching. Figure 2 of Li is reproduced below,
which under the broadest reasonable interpretation, does teach discrete, non-
agglomerated, and exfoliated, as asserted by the office. The applicant is also
reminded that the test for obviousness is not whether the features of a secondary
reference may be bodily incorporated into the structure of the primary reference;
nor is it that the claimed invention must be expressly suggested in any one or all
of the references. In response to applicant's argument that the nanotubes of Niu
are not discrete, non-agglomerated, and exfoliated, the test for obviousness is
not whether the features of a secondary reference may be bodily incorporated
into the structure of the primary reference; nor is it that the claimed invention
must be expressly suggested in any one or all of the references. Rather, the test
is what the combined teachings of the references would have suggested to those
of ordinary skill in the art. See In re Keller, 642 F.2d 413, 208 USPQ 871 (CCPA

1981).
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Application/Control Number: 13/529,797 Page 4
Art Unit: 1723

The declaration of Dr. Malcolm Finlayson (not directly filed under 37
CFR 1.132) filed 05/18/2016 is insufficient to overcome the rejection of record
based upon prior art rejection (maintained herein) as set forth in the last Office
action because:

The LiFePO, of Li 2006 does undergo a process in which the lithium ion
active material of Li 2006 is exposed to a ionic environment (LiPFs/EMC/DMC
electrolyte) when the cathode slurry is applied to the Al foil; see page 664, last
paragraph of Experimental section; this teaching contradicts the declaration as
indicated in section 5 with regards to there being ‘no ionic environment with NMP
solvent' as consideration has not been given to the entire disclosed method of Li

2006.
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Application/Control Number: 13/529,797 Page 5
Art Unit: 1723

Response to Arguments

Applicant's arguments filed 05/18/2016 have been fully considered but
they are not persuasive.

The applicant’s arguments directed toward the declarations have been
addressed above. While the applicant has been encouraged to submit evidence
and/or arguments showing that there is a difference between the prior art and the
instant claims regarding ionic attachment, such persuasive arguments have not
been made.

Of further note for consideration, comparisons of LiFePQy is a specifically
from the applicant’s disclosure to the prior art are not in scope with broad genus
claim of crystals or layers of lithium ion active material. Although the claims are
interpreted in light of the specification, limitations from the specification are not
read into the claims. See In re Van Geuns, 988 F.2d 1181, 26 USPQ2d 1057
(Fed. Cir. 1993).

The applicant is reminded that in prosecution, the claims are given their
broadest reasonable interpretation; lacking further positively claimed structural
elements, the claimed ‘discrete, non-agglomerated, and exfoliated carbon
nanotubes’ as claimed are taught by the prior art as noted herein; these claims is

not descriptive enough to teach beyond the prior art.

MAINTAINED: Claim Rejections - 35 USC § 103

Claims 1-4 and 10-21 are rejected under pre-AlA 35 U.S.C. 103(a) as

being unpatentable over Li et al., A novel network composite cathode of
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LiFePO4/multiwalled carbon nanotubes with high rate capability for lithium ion
batteries, Electrochemistry Communications, Volume 9, Issue 4, April 2007,
Pages 663-666, herein referred to as “Li 2006” in view of Niu et al., US 7,070,753
B2, herein referred to as Niu 753.

As to claim 1, Li 2006 teaches a novel composite cathode material of
lithium iron phosphate and multi-walled carbon nanotubes for a lithium ion
battery, see e.g. Section 4. Conclusions. Li 2006 further teaches discrete, non-

agglomerated, and exfoliated carbon nanotubes having a surface (MWCNTSs with

surfaces, see figure 2, which are considered discrete and exfoliated as instantly
claimed because they are dispersed in the composite cathode slurry mixture).
Li 2006 further teaches mixtures of ion active materials comprising

migratable ions said materials comprising crystals or layers of lithium ion active

material, (the mixture of LiFePO4: PVDF: MWCNTSs is a mixture of ion active
materials with e.g. lithium migratable ions which are considered layered as
instantly claimed, see page 664 second column second paragraph). Li 2006
further teaches the mixture is in a weight ratio of 90:5:5 and thus the lithium ion
to other total ions ratio is 90:5 which is a normalized ratio of 18:1. Li 2006's ratio
of 18:1 is a point which falls within the claimed range of a ratio of lithium ion to
other total ions in the ion active materials is at least 2:1 to 25:1 and thus
anticipates the claimed range. See MPEP 2131.03 regarding the Anticipation of
Ranges.

Li 2006 further teaches the discrete carbon nanotubes having layers of

lithium ion active material attached to their surface, see figure 2.
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Li 2006 does not teach the oxidized species, aspect ratio, and oxidation
level of the carbon nanotubes.

Niu ‘753 teaches disassembled (disentangled) discrete carbon nanotubes
that have an oxygen content of 3.8% (column 6, lines 41-44, Table 5), which is
considered the oxidation level. Niu ‘753 further teaches nanotubes include those
having a length to diameter ratio of greater than 5 (column 8, lines 34-40). This
teaching of Niu teaches an aspect ratio of 5 or greater which establishes a prima
facie case of obviousness as it encompasses the claimed range. See MPEP
2144.05 regarding the Obviousness of Ranges. Niu 753 further teaches the

discrete carbon nanotubes comprise oxidized species selected from the group

consisting of carboxylic, ketone or hydroxyl functionalities (see col 10 lines 4-8).

Therefore, it would have been obvious to one of ordinary skill in the art at
the time of the invention to use disassembled discrete carbon nanotubes with

carboxylic. ketone or hydroxyl functionalities and increased oxygen content in the

invention of Li 2006 because Niu discloses that an increase in oxygen content
can also improve density of the material (column 14, lines 66-67). It also would
have been obvious to one of ordinary skill in the art at the time of the invention to
use the aspect ratio as taught by Niu for the carbon nanotubes of Li 2006
because one would want a sufficient aspect ratio for binding to the materials in
the electrode. Furthermore, it has been held that where the general conditions of
the claim are disclosed in the prior art, discovering the optimum or workable

ranges involves only routine skill in the art (In re Aller, 105 USPQ 223).
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Regarding the ionically attached surface of the discrete carbon nanotubes
having layers of lithium ion active material ionically attached to their surface, the
prior art teaches the structure and materials of the composition as instantly
claimed and it is therefore expected that the same ionic attachment is present in
the prior art.

See MPEP Section 2112.01 I. PRODUCT AND APPARATUS CLAIMS -
WHEN THE STRUCTURE RECITED IN THE REFERENCE IS
SUBSTANTIALLY IDENTICAL TO THAT OF THE CLAIMS, CLAIMED
PROPERTIES OR FUNCTIONS ARE PRESUMED TO BE INHERENT

Where the claimed and prior art products are identical or substantially
identical in structure or composition, or are produced by identical or substantially
identical processes, a prima facie case of either anticipation or obviousness has
been established. In re Best, 562 F.2d 1252, 1255, 195 USPQ 430, 433 (CCPA
1977). "When the PTO shows a sound basis for believing that the products of the
applicant and the prior art are the same, the applicant has the burden of
showing that they are not." In re Spada, 911 F.2d 705, 709, 15 USPQ2d 1655,
1658 (Fed. Cir. 1990).

As to claims 2 and 3, Li 2006 teaches LiFePO4 which is a lithium metal
salt having and element selected from the group consisting of iron, having an
olivine crystal structure, and the lithium metal salt is LiFePOa.

As to claim 4, Li 2006 teaches the loading of the LiFePO4 on Al foil (see
page 664 second column second paragraph) which teaches the layers of lithium

ion active material comprise aluminum as instantly claimed.
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As to claim 10, Li 2006 teaches a novel composite cathode material of
lithium iron phosphate and multi-walled carbon nanotubes for a lithium ion
battery, See e.g. Section 4. Conclusions. Li 2006 further teaches discrete, non-

agglomerated, and exfoliated carbon nanotubes having a surface (MWCNTSs with

surface, see figure 2, which are considered discrete,_non-agglomerated, and

exfoliated as instantly claimed because they are dispersed in the composite
cathode slurry mixture).
Li 2006 further teaches mixtures of ion active materials comprising

migratable ions said materials comprising crystals or layers of lithium ion active

material (the mixture of LiFePO4: PVDF: MWCNTSs is a mixture of ion active
materials which is considered a layer as instantly claimed with e.g. lithium
migratable ions, see page 664 second column second paragraph). Li 2006
further teaches the mixture is in a weight ratio of 90:5:5 and thus the lithium ion
to other total ions ratio is 90:5 which is a normalized ratio of 18:1. Li 20086's ratio
of 18:1 teaches the claimed range of a ratio of lithium ion to other total ions in the
ion active materials is at least 2:1 to 25:1. See MPEP 2131.03 regarding the
Anticipation of Ranges.

Li 2006 further teaches the discrete carbon nanotubes having layers of
lithium ion active material attached to their surface, see figure 2.

Li 2006 teaches the cell contains 1 molar LiPFg, which is a lithium salt, in
the electrolyte (see page 664 second column second paragraph) which

penetrates the positive electrode to provide an ionic pathway within the
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electrochemical cell. Li 2006 further teaches that the ratio of the carbon
nanotubes in the cathode is in a weight ratio of 5% to the total cathode slurry
weight and that the cathode is dissolved in NMP solvent (see page 664 second
column second paragraph). It is readily seen from this teaching that the weight
ratio of carbon nanotubes is low in comparison to the total weight of the cathode
active material.

Li 2006 does not teach the weight ratio of the carbon nanotubes to the the
weight ratio of the lithium salts, but rather Li 2006 teaches the concentration of
lithium salts to carbon nanotubes and that this ratio is relatively low in
comparison; thus this teaching of Li 2006 establishes a prima facie case of
obviousness regarding the claimed ranges for a weight ratio of carbon nanotubes
to lithium salts of 0.1% to 10%. See MPEP 2144.05 regarding the Obviousness
of Ranges. Itis well known that one desires a low solution resistance to prevent
losses. Furthermore, one of ordinary skill in the art would be able to determine
through routine experimentation the optimal weight ratio of carbon nanotubes to
lithium salts and could arrive at 0.1% to 10% to decrease the solution resistance
of a lithium ion battery. Furthermore, it has been held that where the general
conditions of the claim are disclosed in the prior art, discovering the optimum or
workable ranges involves only routine skill in the art (In re Aller, 105 USPQ 223).

Li 2006 does not teach the oxidized species, aspect ratio, and oxidation
level of the carbon nanotubes.
Niu ‘753 teaches disassembled (disentangled) discrete carbon nanotubes

that have an oxygen content of 3.8% (column 6, lines 41-44, Table 5), which is
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considered the oxidation level. Niu 753 further teaches nanotubes include those
having a length to diameter ratio of greater than 5 (column 8, lines 34-40). This
teaching of Niu teaches an aspect ratio of 5 or greater which establishes a prima
facie case of obviousness as it encompasses the claimed range. See MPEP
2144.05 regarding the Obviousness of Ranges. Niu 753 further teaches the

discrete carbon nanotubes comprise oxidized species selected from the group

consisting of carboxylic, ketone or hydroxyl functionalities (see col 10 lines 4-8).

Therefore, it would have been obvious to one of ordinary skill in the art at

the time of the invention to use disassembled discrete carbon nanotubes with

carboxylic, ketone or hydroxyl functionalities and increased oxygen content in the
invention of Li 2006 because Niu discloses that an increase in oxygen content
can also improve density of the material (column 14, lines 66-67). It also would
have been obvious to one of ordinary skill in the art at the time of the invention to
use the aspect ratio as taught by Niu for the carbon nanotubes of Li 2006
because one would want a sufficient aspect ratio for binding to the materials in
the electrode. Furthermore, it has been held that where the general conditions of
the claim are disclosed in the prior art, discovering the optimum or workable
ranges involves only routine skill in the art (In re Aller, 105 USPQ 223).
Regarding the ionically attached surface of the discrete carbon nanotubes
having layers of lithium ion active material ionically attached to their surface, the
prior art teaches the structure and materials of the composition as instantly
claimed and it is therefore expected that the same ionic attachment is present in

the prior art.
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See MPEP Section 2112.01 I. PRODUCT AND APPARATUS CLAIMS -
WHEN THE STRUCTURE RECITED IN THE REFERENCE IS
SUBSTANTIALLY IDENTICAL TO THAT OF THE CLAIMS, CLAIMED
PROPERTIES OR FUNCTIONS ARE PRESUMED TO BE INHERENT

Where the claimed and prior art products are identical or substantially
identical in structure or composition, or are produced by identical or substantially
identical processes, a prima facie case of either anticipation or obviousness has
been established. In re Best, 562 F.2d 1252, 1255, 195 USPQ 430, 433 (CCPA
1977). "When the PTO shows a sound basis for believing that the products of the
applicant and the prior art are the same, the applicant has the burden of
showing that they are not." In re Spada, 911 F.2d 705, 709, 15 USPQ2d 1655,

1658 (Fed. Cir. 1990).

As to claim 11, Li 2006 teaches a novel composite cathode material of
lithium iron phosphate and multi-walled carbon nanotubes for a lithium ion
battery, See e.g. Section 4. Conclusions. Li 2006 further teaches discrete,_ non-

agglomerated. and exfoliated carbon nanotubes having a surface (MWCNTSs with

surface, see figure 2, which are considered discrete and exfoliated as instantly
claimed because they are dispersed in the composite cathode slurry mixture).
Li 2006 further teaches mixtures of ion active materials comprising
migratable ions (the mixture of LiFePO,4: PVDF: MWCNTSs is a mixture of ion
active materials with e.g. lithium migratable ions, see page 664 second column

second paragraph). Li 2006 further teaches the mixture is in a weight ratio of
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90:5:5 and thus the lithium ion to other total ions ratio is 90:5 which is a
normalized ratio of 18:1. Li 2006's ratio of 18:1 is a point which falls within the
claimed range of a ratio of lithium ion to other total ions in the ion active materials
is at least 2:1 to 25:1 and thus anticipates the claimed range. See MPEP
2131.03 regarding the Anticipation of Ranges.

Li 2006 further teaches the discrete carbon nanotubes having layers of
lithium ion active material attached to their surface and wherein the carbon
nanotubes are uniformly dispersed without clustering on a dimension scale of
less than about 1 micrometer, see figures 2a and 2b which shows the MWCNTs
on a dimension scale of 1 micron in 2a being uniformly dispersed without
clustering.

Li 2006 does not teach the oxidized species, aspect ratio, and oxidation
level of the carbon nanotubes.

Niu ‘753 teaches disassembled (disentangled) discrete carbon nanotubes
that have an oxygen content of 3.8% (column 6, lines 41-44, Table 5), which is
considered the oxidation level. Niu ‘753 further teaches nanotubes include those
having a length to diameter ratio of greater than 5 (column 8, lines 34-40). This
teaching of Niu teaches an aspect ratio of 5 or greater which establishes a prima
facie case of obviousness as it encompasses the claimed range. See MPEP
2144.05 regarding the Obviousness of Ranges. Niu 753 further teaches the

discrete carbon nanotubes comprise oxidized species selected from the group

consisting of carboxylic. ketone or hydroxyl functionalities (see col 10 lines 4-8).
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Therefore, it would have been obvious to one of ordinary skill in the art at
the time of the invention to use disassembled discrete carbon nanotubes with

carboxylic, ketone or hydroxyl functionalities and increased oxygen content in the

invention of Li 2006 because Niu discloses that an increase in oxygen content
can also improve density of the material (column 14, lines 66-67). It also would
have been obvious to one of ordinary skill in the art at the time of the invention to
use the aspect ratio as taught by Niu for the carbon nanotubes of Li 2006
because one would want a sufficient aspect ratio for binding to the materials in
the electrode. Furthermore, it has been held that where the general conditions of
the claim are disclosed in the prior art, discovering the optimum or workable

ranges involves only routine skill in the art (In re Aller, 105 USPQ 223).

As to claim 12, Li 2006 teaches a novel composite cathode material of
lithium iron phosphate and multi-walled carbon nanotubes for a lithium ion
battery, See e.g. Section 4. Conclusions. Li 2006 further teaches oxidized,_non-
agglomerated. carbon nanotubes having a surface (MWCNTSs with surface, see
figure 2 and the first paragraph of the Experimental section on page 664), which
are considered oxidized because they are washed with nitric acid).

Li 2006 further teaches mixtures of ion active materials comprising
migratable ions (the mixture of LiFePO,: PVDF: MWCNTSs is a mixture of ion
active materials with e.g. lithium migratable ions, see page 664 second column
second paragraph). Li 2006 further teaches the mixture is in a weight ratio of

90:5:5 and thus the lithium ion to other total ions ratio is 90:5 which is a
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normalized ratio of 18:1. Li 2006's ratio of 18:1 is an anticipatory point which falls
within the claimed range of a ratio of lithium ion to other total ions in the ion
active materials is at least 2:1 to 25:1. See MPEP 2131.03 regarding the
Anticipation of Ranges.

Li 2006 further teaches the discrete carbon nanotubes having layers of
lithium ion active material attached to their surface, see figure 2.

Li 2006 does not teach the oxidized species, aspect ratio, and oxidation
level of the carbon nanotubes.

Niu ‘753 teaches disassembled (disentangled) discrete carbon nanotubes
that have an oxygen content of 3.8% (column 6, lines 41-44, Table 5), which is
considered the oxidation level. Niu ‘753 further teaches nanotubes include those
having a length to diameter ratio of greater than 5 (column 8, lines 34-40). This
teaching of Niu teaches an aspect ratio of 5 or greater which establishes a prima
facie case of obviousness as it encompasses the claimed range. See MPEP
2144.05 regarding the Obviousness of Ranges. Niu ‘753 further teaches the

discrete carbon nanotubes comprise oxidized species selected from the group

consisting of carboxylic. ketone or hydroxyl functionalities (see col 10 lines 4-8).

Therefore, it would have been obvious to one of ordinary skill in the art at
the time of the invention to use disassembled discrete carbon nanotubes with
carboxylic, ketone or hydroxyl functionalities and increased oxygen content in the
invention of Li 2006 because Niu discloses that an increase in oxygen content
can also improve density of the material (column 14, lines 66-67). It also would

have been obvious to one of ordinary skill in the art at the time of the invention to
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use the aspect ratio as taught by Niu for the carbon nanotubes of Li 2006
because one would want a sufficient aspect ratio for binding to the materials in
the electrode. Furthermore, it has been held that where the general conditions of
the claim are disclosed in the prior art, discovering the optimum or workable
ranges involves only routine skill in the art (In re Aller, 105 USPQ 223).

Regarding the ionically attached surface of the discrete carbon nanotubes
having layers of lithium ion active material ionically attached to their surface, the
prior art teaches the structure and materials of the composition as instantly
claimed and it is therefore expected that the same ionic attachment is present in
the prior art.

See MPEP Section 2112.01 |. PRODUCT AND APPARATUS CLAIMS -
WHEN THE STRUCTURE RECITED IN THE REFERENCE IS
SUBSTANTIALLY IDENTICAL TO THAT OF THE CLAIMS, CLAIMED
PROPERTIES OR FUNCTIONS ARE PRESUMED TO BE INHERENT

Where the claimed and prior art products are identical or substantially
identical in structure or composition, or are produced by identical or substantially
identical processes, a prima facie case of either anticipation or obviousness has
been established. In re Best, 562 F.2d 1252, 1255, 195 USPQ 430, 433 (CCPA
1977). "When the PTO shows a sound basis for believing that the products of the
applicant and the prior art are the same, the applicant has the burden of
showing that they are not." In re Spada, 911 F.2d 705, 709, 15 USPQ2d 1655,

1658 (Fed. Cir. 1990).
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As to claim 13, Li 2006 teaches the discrete carbon nanotubes having
layers of lithium ion active material are attached to their surface, see figure 2.

Li 2006 teaches the product as instantly claimed. The limitation regarding
chemical attachment does not impart additional structural or chemical limitations
that distinguish the instant claims from that of the prior art.

Furthermore, it is inherent that Van der Waals forces exist between the
materials of Li 2006 which teaches chemical attachment as instantly claimed.

As to claims 14 and 15, Li 2006 teaches the mixture is in a weight ratio of
90:5:5 and thus the lithium ion to other total ions ratio is 90:5 which is a
normalized ratio of 18:1 which anticipates the claimed ranges of the ratio of
lithium ion to other total ions in the ion active materials is from 3:1 to 25:1 and
10:1 to 25:1.

As to claims 16 and 17, Li 2006 teaches the mixture is in a weight ratio of
90:5:5 and thus the lithium ion to other total ions ratio is 90:5 which is a
normalized ratio of 18:1 which teaches the claimed ranges of the ratio of lithium
ion to other total ions in the ion active materials is from 3:1 to 25:1 and 10:1 to
25:1.

As to claims 18 and 19, Li 2006 teaches the mixture is in a weight ratio of
90:5:5 and thus the lithium ion to other total ions ratio is 90:5 which is a
normalized ratio of 18:1 which anticipates the claimed ranges of the ratio of
lithium ion to other total ions in the ion active materials is from 3:1 to 25:1 and

10:1 to 25:1.
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As to claims 20 and 21, Li 2006 teaches the mixture is in a weight ratio of
90:5:5 and thus the lithium ion to other total ions ratio is 90:5 which is a
normalized ratio of 18:1 which anticipates the claimed ranges of the ratio of
lithium ion to other total ions in the ion active materials is from 3:1 to 25:1 and

10:1 to 25:1.

Claims 6 and 7 are rejected under pre-AlA 35 U.S.C. 103(a) as being
unpatentable over Li 2006 in view of Niu ‘753 and in further view of Zhamu et al.,
US 2010/0176337 A1, herein referred to as Zhamu ‘337.

As to claims 6 and 7, Li 2006 teaches the composition of claim 1.

Li 2006 does not teach the composition further comprising graphene or
oxygenated graphene and wherein the weight ratio of grapheme to carbon
nanotube is in the range of 0.1:99.9 t0 99.9:0.1.

Zhamu ‘337 teaches graphene reinforced composite electrode for lithium
ion batteries (see e.g. title and abstract). Zhamu ‘337 further teaches that the
graphene platelets occupy a weight fraction of 2% to 50% of the total
nanocomposite weight (see [0089]).

It would have been obvious to one of ordinary skill in the art at the time of
the invention to use the graphene weight fraction as taught by Zhamu ‘337 in the
the nanocomposite mixture of Li 2006 because Zhamu ‘337 teaches that the

graphene reinforces the electrode.
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Applicant has not addressed, maintained-Double Patenting

Applicant is advised that should claims 1, 10, 11, or 12 be found
allowable, the other of claims 1, 10, 11, and 12 will be objected to under 37 CFR
1.75 as being a substantial duplicate thereof. 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).

The differences in the discrete, dispersible, etc. descriptions used to
describe the carbon nanotubes do not recite a clear distinction as presently
claimed. Furthermore, claim 10 differs in the weight ratio of carbon nanotubes to
lithium salts which would be an obvious variant based upon Li 2006’s teaching
regarding the concentration of lithium salts to carbon nanotubes as discussed

with claim 10 above.

The nonstatutory double patenting rejection is based on a judicially
created doctrine grounded in public policy (a policy reflected in the statute) so as
to prevent the unjustified or improper timewise extension of the “right to exclude”
granted by a patent and to prevent possible harassment by multiple assignees. A
nonstatutory double patenting rejection is appropriate where the claims at issue
are not identical, but at least one examined application claim is not patentably
distinct from the reference claim(s) because the examined application claim is

either anticipated by, or would have been obvious over, the reference claim(s).
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See, e.g., Inre Berg, 140 F.3d 1428, 46 USPQ2d 1226 (Fed. Cir. 1998); In re
Goodman, 11 F.3d 1046, 29 USPQ2d 2010 (Fed. Cir. 1993); In re Longi, 759
F.2d 887, 225 USPQ 645 (Fed. Cir. 1985); In re Van Ornum, 686 F.2d 937, 214
USPQ 761 (CCPA 1982); In re Vogel, 422 F.2d 438, 164 USPQ 619 (CCPA
1970); and In re Thorington, 418 F.2d 528, 163 USPQ 644 (CCPA 1969).

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) or
1.321(d) may be used to overcome an actual or provisional rejection based on a
nonstatutory double patenting ground provided the reference application or
patent either is shown to be commonly owned with this application, or claims an
invention made as a result of activities undertaken within the scope of a joint
research agreement. See MPEP § 717.02 for applications subject to examination
under the first inventor to file provisions of the AlA as explained in MPEP § 2159.
See MPEP §§ 706.02(I)(1) - 706.02(1)(3) for applications not subject to
examination under the first inventor to file provisions of the AlA. A terminal
disclaimer must be signed in compliance with 37 CFR 1.321(b).

The USPTO Internet website contains terminal disclaimer forms which
may be used. Please visit www.uspto.gov/forms/. The filing date of the
application in which the form is filed determines what form (e.g., PTO/SB/25,
PTO/SB/26, PTO/AIA/25, or PTO/AIA/26) should be used. A web-based
eTerminal Disclaimer may be filled out completely online using web-screens. An
eTerminal Disclaimer that meets all requirements is auto-processed and

approved immediately upon submission. For more information about eTerminal
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Disclaimers, refer to http://www.uspto.gov/patents/process/file/efs/guidance/eTD-
info-1.jsp.

Claim 1 is rejected on the ground of nonstatutory double patenting as
being unpatentable over claims 1- of U.S. Patent No. 8,808,909. Although the
claims at issue are not identical, they are not patentably distinct from each other
because:

Claim 1 of the 8,808,909 recites

A composition useful for lithium ion batteries comprising: discrete
carbon nanotubes having crystals or layers of lithium ion active
material attached to their surface, wherein the discrete carbon
nanotubes have an aspect ratio of 10 to 500 and oxidation levels
from 1% to 15% by weight of the carbon nanotube.

This claim is broader in scope than instant independent claims 1, 10, 11,
and 12 and identically recites the claimed ranges of the aspect ratio and
oxidation levels of the carbon nanotubes as well as claiming the crystal/material
layers.

Claim 2 of the 8,808,909 and instant claim 4 recite the same group
elements for the crystals/layers.

Claim 4 of the 8,808,909 and instant claim 7 recite identically the same
range of the graphene/nanotube weight ratio.

Claim 5 of the 8,808,909 and instant independent claim 10 recite same the

range of weight percentage.
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Claim 6 of the 8,808,909 and instant independent claim 11 recite same the
range of the carbon nanotube dispersion scale.

Claim 7 of the 8,808,909 recites attachment which is broader than instant
independent claims 1, 10, 11, and 12 which recite ionic attachment attachment.

Claim 8 of the 8,808,909 recites chemical attachment which is broader
than instant independent claims 1, 10, 11, and 12 which recite ionic attachment

attachment.

Claim 1 is rejected on the ground of nonstatutory double patenting as
being unpatentable over claims 1- of U.S. Patent No. 8,968,924. Although the
claims at issue are not identical, they are not patentably distinct from each other
because:

Claim 1 of 8,968,924 recites

A composition used in lithium ion batteries comprising: discrete
carbon nanotubes having ion active material attached to their
surface, wherein the discrete carbon nanotubes have an aspect
ratio of 10 to 500 and oxidation levels from 1% to 15% by weight of
the carbon nanotube, and wherein the ion active material comprise
a lithium metal salt and an element selected from the group
consisting of: iron, manganese, cobalt, copper, nickel, vanadium,
titanium, and mixtures thereof.

This claim is broader in scope than instant independent claim 1 and 2 and

identically recites the claimed ranges of the aspect ratio and oxidation levels of
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the carbon nanotubes, the crystal/material layers, and the lithium metal salt
elements.

Claim 2 of the 8,968,924 and instant claim 6 recite the same graphene or
oxygenated graphene.

Claim 3 of the 8,968,924 and instant claim 7 recite identically the same
range of the graphene/nanotube weight ratio.

Claim 4 of the 8,968,924 and instant independent claim 10 recite same the
range of weight percentage and the lithium metal salt is obvious in the instant
application based on instant claim 1.

Claim 5 of the 8,968,924 recites attachment which is broader than instant

independent claim 1 which recites ionic attachment attachment.

Conclusion

The prior art previously made of record and not relied upon is considered
pertinent to applicant's disclosure:

Maxim N. Tchoul,t, Warren T. Ford,*,T, Giulio Lolli,¥, Daniel E. Resasco,t
and, and Sivaram Arepalli, Effect of Mild Nitric Acid Oxidation on Dispersability,
Size, and Structure of Single-Walled Carbon Nanotubes, Chemistry of Materials
2007 19 (23), 5765-5772, teaches that the oxidation of single-walled carbon
nanotubes (SWNTs) with nitric acid increases their dispersability in water,
methanol, and N,N-dimethylformamide, see e.g. abstract.

Bo Jin, En Mei Jin, Kyung-Hee Park, Hal-Bon Gu, Electrochemical

properties of LiFePO,-multiwalled carbon nanotubes composite cathode
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materials for lithium polymer battery, Electrochemistry Communications, Volume
10, Issue 10, October 2008, Pages 1537-1540, teaches a composite material

relevant to the claimed invention.

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.

Any inquiry concerning this communication or earlier communications from
the examiner should be directed to Philip A. Stuckey, PhD whose telephone
number is (571)272-9875. The examiner can normally be reached on Monday -
Friday 8:00 AM - 5:00 PM EST.

If attempts to reach the examiner by telephone are unsuccessful, the

examiner’s supervisor, Milton Cano can be reached on (571)272-1398. The fax
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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. 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). If you would like assistance from a USPTO Customer Service
Representative or access to the automated information system, call 800-786-

9199 (IN USA OR CANADA) or 571-272-1000.

/Philip A. Stuckey/
Examiner, Art Unit 1723

/NICHOLAS P D'ANIELLO/
Primary Examiner, Art Unit 1723
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Application No. Applicant(s)
] L. , 13/529,797 BOSNYAK ET AL.
Applicant-Initiated Interview Summary i i
Examiner Art Unit
Philip A. Stuckey, PhD 1723

All participants (applicant, applicant’s representative, PTO personnel):

(1) Philip A. Stuckey. (3)Greq Porter.
(2) Nicholas D'Aniello. (4) .

Date of Interview: 12 May 2016.

Type: [ Telephonic [] Video Conference
X Personal [copy given to: [] applicant  [] applicant’s representative]

Exhibit shown or demonstration conducted: [] Yes 1 No.
If Yes, brief description:

Issues Discussed [J101 [J112 [102 X103 [X]Others

(For each of the checked box(es) above, please describe below the issue and detailed description of the discussion)
Claim(s) discussed: 1 and 10-12.
Identification of prior art discussed: of record.

Substance of Interview
(For each issue discussed, provide a detailed description and indicate if agreement was reached. Some topics may include: identification or clarification of a
reference or a portion thereof, claim interpretation, proposed amendments, arguments of any applied references etc...)

Greq Porter presented the issues noted in the attached agenda. The arqument was made that the discrete, non-
agqglomerated, and exfoliated carbon nanotubes are not taught by Li 2006. The argument is ultimately not persuasive
as Li 2006 is considered to teach the instant limitation as shown in Fiqure 2. The examiners commented that there is a
lack of structural distinction within the claims as compared to the prior art

Applicant recordation instructions: The formal written reply to the last Office action must include the substance of the interview. (See MPEP
section 713.04). If a reply to the last Office action has already been filed, applicant is given a non-extendable period of the longer of one month or
thirty days from this interview date, or the mailing date of this interview summary form, whichever is later, to file a statement of the substance of the
interview

Examiner recordation instructions: Examiners must summarize the substance of any interview of record. A complete and proper recordation of the
substance of an interview should include the items listed in MPEP 713.04 for complete and proper recordation including the identification of the
general thrust of each argument or issue discussed, a general indication of any other pertinent matters discussed regarding patentability and the
general results or outcome of the interview, to include an indication as to whether or not agreement was reached on the issues raised.

X Attachment

/Philip A. Stuckey/
Examiner, Art Unit 1723

U.S. Patent and Trademark Office
PTOL-413 (Rev. 8/11/2010) Interview Summary Paper No. 20160524
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Summary of Record of Interview Requirements

Manual of Patent Examining Procedure (MPEP), Section 713.04, Substance of Interview Must be Made of Record
A complete written statement as to the substance of any face-to-face, video conference, or telephone interview with regard to an application must be made of record in the
application whether or not an agreement with the examiner was reached at the interview.

Title 37 Code of Federal Regulations (CFR) § 1.133 Interviews
Paragraph (b)

In every instance where reconsideration is requested in view of an interview with an examiner, a complete written statement of the reasons presented at the interview as
warranting favorable action must be filed by the applicant. An interview does not remove the necessity for reply to Office action as specified in §§ 1.111, 1.135. (35 U.S.C. 132)

37 CFR §1.2 Business to be transacted in writing.
All business with the Patent or Trademark Office should be transacted in writing. The personal attendance of applicants or their attorneys or agents at the Patent and
Trademark Office is unnecessary. The action of the Patent and Trademark Office will be based exclusively on the written record in the Office. No attention will be paid to
any alleged oral promise, stipulation, or understanding in relation to which there is disagreement or doubt.

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

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

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

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

The Form provides for recordation of the following information:

— Application Number (Series Code and Serial Number)

—Name of applicant

—Name of examiner

—Date of interview

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

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

—An indication whether or not an exhibit was shown or a demonstration conducted

— An identification of the specific prior art discussed

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

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

It is desirable that the examiner orally remind the applicant of his or her obligation to record the substance of the interview of each case. It
should be noted, however, that the Interview Summary Form will not normally be considered a complete and proper recordation of the interview
unless it includes, or is supplemented by the applicant or the examiner to include, all of the applicable items required below concerning the
substance of the interview.

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

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

2) an identification of the claims discussed,

3) an identification of the specific prior art discussed,

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

Interview Summary Form completed by the Examiner,

5) a brief identification of the general thrust of the principal arguments presented to the examiner,

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

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

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

the examiner.

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

Examiner to Check for Accuracy

If the claims are allowable for other reasons of record, the examiner should send a letter setting forth the examiner’s version of the
statement attributed to him or her. If the record is complete and accurate, the examiner should place the indication, “Interview Record OK” on the
paper recording the substance of the interview along with the date and the examiner’s initials.
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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 contains a valid OMB control number.
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Receipt—date05/18/2016 — 1I529797T —GRE— 1723
Application Number 13529797

Filing Date 2012-06-21

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.29)

First Named Inventor ’ Clive P. Bosnyak
Art Unit | 1723

Examiner Name ‘ Phillip A. Stuckey
Attorney Docket Number | DENA-0008 (223156)

Fxcerpts from NANOTECHNOLOGY FOR LITHIUM ION BATTERIES, Springer Science & Business Media, LLC, New
[rork, (Abu-Lebdeh et al. eds. 2013)

If you wish to add additional non-patent literature document citation information please click the Add button| Add
EXAMINER SIGNATURE
Examiner Signature /PHILIP A STUCKEY/ Date Considered ‘ DR/05/2016

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPQ Standard ST .16 if possible. ® Applicant is to place a check mark here if
English language translation is attached.
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Receipt—date05/18/2016 — 1I529797T —GRE— 1723
Application Number 13529797

Filing Date 2012-06-21

INFORMATION DISCLOSURE

First Named Inventor ’ Clive P. Bosnyak

STATEMENT BY APPLICANT

N Art Unit | 1723
( Not for submission under 37 CFR 1.29)

Examiner Name ‘ Phillip A. Stuckey

Attorney Docket Number | DENA-0008 (223156)

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of information contained in the information disclosure statement was first cited in any communication
from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That ne item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[] any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

See attached certification statement.
X The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

X A certification statement is not submitted herewith.

SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature /Gregory L. Porter/ Date (YYYY-MM-DD) 2016-05-18

Name/Print Gregory L. Porter Registration Number |40131

This collection of information is required by 37 CFR 1.97 and 1.98. 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.5.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour 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 1430, 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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Receipt date: 05/18/2016 13529797 - GAU: 1723

Privacy Act Statement

1.

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

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

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act
(5 U.8.C. 552) and the Privacy Act (5 U.5.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
negotiations.

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

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant
to the Patent Cooperation Treaty.

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

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her desighee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

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

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Recetpt—date 0241642016 — 1I529797T —GRE— 1723
Application Number 13529797

Filing Date 2012-06-21

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.29)

First Named Inventor ’ Clive P. Bosnyak
Art Unit | 1726

Examiner Name ‘ Philip A. Stuckey

Attorney Docket Number | DENA-0008 (223156)

If you wish to add additional Foreign Patent Document citation information please click the Add button | Add
NON-PATENT LITERATURE DOCUMENTS Remove

Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), T5
publisher, city and/or country where published.

Examiner| Cite
Initials* | No

1 Office Action {CN Appl. No. 201280030167.1), dated August 5, 2015

If you wish to add additional non-patent literature document citation information please click the Add button| Add
EXAMINER SIGNATURE
Examiner Signature /PHILIP A STUCKEY/ Date Considered l 08/05/2016

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www.USPTQ.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO

Standard ST.3).  For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here if
English language translation is attached.
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Recetpt—date 0241642016 — 1I529797T —GRE— 1723
Application Number 13529797

Filing Date 2012-06-21

INFORMATION DISCLOSURE

First Named Inventor ’ Clive P. Bosnyak

STATEMENT BY APPLICANT

N Art Unit | 1726
( Not for submission under 37 CFR 1.29)

Examiner Name ‘ Philip A. Stuckey

Attorney Docket Number | DENA-0008 (223156)

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of information contained in the information disclosure statement was first cited in any communication
from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That ne item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[] any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

See attached certification statement.
X The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

X A certification statement is not submitted herewith.

SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature /Gregory L. Porter/ Date (YYYY-MM-DD) 2016-02-16

Name/Print Gregory L. Porter Registration Number |40131

This collection of information is required by 37 CFR 1.97 and 1.98. 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.5.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour 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 1430, 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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Receipt date: 02/16/2016 13529797 - GAU: 1723

Privacy Act Statement

1.

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

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

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act
(5 U.8.C. 552) and the Privacy Act (5 U.5.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
negotiations.

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

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant
to the Patent Cooperation Treaty.

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

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her desighee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.
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A N D R E W S Andrews Kurth LLP Austin

600 Travig, Suite 4200 Baijing
K U RT H Houstan, Taxas 77002 Dallas
+1,713.220.4200 Phone Dubai
+1.713.220.4285 Fax Houstan
andrewskurth.com Londan
New Yark

Research Trizngle Park
Tha Woodlands
Washington, DC

Fax Cover Sheet

From:  Gregory Porter Employee No.: 10748
Sender’s Direct Phone No.: +1.713.220.4621 Sender's Direct Fax No.: _+1.713.238.7169
Date: May 10, 2016 Matter No.: 223156 No. of pages (including cover sheetk: 3
CONFIRMATION
RECIPIENT COMPANY FAX NUMEER NUMEER
Examiner; Phillip A, Smckey 571-273-9875
Message

Please see the attached.

Treasury Circular 230 Disclosure — To comply with requirements imposed by the Internal Revenue
Service, we inform you that any tax advice contained in this written communication (including any
attachment) is not intended or written to be used, and cannot be used, by any person for the purpose of
avoiding tax penalties that may be imposed on the person. If this written communication containg any
tax advice that is used or referred to in connection with the promoting, marketing or recommending of
any transaction(s) or matter(s), this written communication should be construed as written to support the
promoting, marketing or recommending of the transaction(s) or matter(s) addressed by this writien
communication, and the taxpayer should seek advice based on the taxpayer’s particular circumstances
from an independent tax advisor. No limitation has been imposed by Andrews Kurth LLF on disclosure
of the tax treatment or tax structure of the transaction(s) or matter(s).

Confidentiality Notice

The infarmetion contained in this facsimile transmissian may be legally privileged and include confidential infarmation intended only for the
recipient(s) identified abave, If you are not one of those intended recipients, you are hereby natified that any dissemination, distribution or
copying of this facsimile transmission s strictly prohibited. If you have received this facsimile transmission in errar, plaase contact us
immediately at 713-220-4220 to arrange for the transmission's returm to us at our expensa. Thank you.

Should you have any problems receiving this fax, please eall +1.713.220.4099.
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PLEASE DO NOT ENTER INTO THE RECORD
Via Facsimile 571-273-9875

DOCKET NO.
32493-223156

IN THE UNITED STATES PATENT AND TRADEMAREK OFFICE

IN RE APPLICATION OF: Clive P. BOSNYAK ART UNIT: 1723
SERIAL NO.: 13/529,797 EXAMINER: PHILLIP A STUCKEY
CONFIRMATION NO.: 1004

FILING DATE: June 21, 2012

FOR: LITHIUM ION BATTERIES USING DISCRETE CARBON
NANOTUBES, METHODS FOR PRODUCTION THEREOF AND
PRODUCTS OBTAINED THEREFROM

PROPOSED INTERVIEW AGENDA

Applicant thanks Examiner Stuckey in advance for his participation in the personal
Examiner Interview scheduled for Thursday, May 12, 2016 at 9:00 AM (Eastern) at the Remsen
Building 400 Dulany St. Any data, arguments, or statements presented during the Examiner
Interview are only provided to facilitate a meaningful discussion during the Examiner Interview.
If you need to contact Applicant’s attorney Gregory Porter in advance of the interview please
call 713-449-9687,

Applicant’s attorney expects to discuss the current independent claims, the technical
differences between the Li 2006 reference and the claimed feature “wherein the discrete carbon
nanotubes have crystals or layers of lithium ion active material ionically attached to their
surface” and the distinctions and technical differences in the claimed composition and Li Figure

2.

HOU;3684975.1
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Applicant’s attorney also expect to explain that independent Claim 1 is patentable over
the references of record because a skilled artisan would 1nderstand that the steps disclosed in Li

cannot yield the aforementioned limitation.

Respectfully submitted,
/Gregory L. Porter/

Gregory L. Porter

Registration No. 40,131
Andrews Kurth LLP

600 Travis, Suite 4200
Houston, Texas 77002-2778
Office: (713) 220-4621

Fax: (713) 238-7169
gregporter@andrewskurth.com

HOU:3684975.1 2
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DENA-0008 (223156)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant: Clive P. Bosnyak, et al.
Serial No.:  13/529,797

Filed: June 21, 2012

Art Unit: 1723

Examiner: Phillip A. Stuckey
Conf. No.; 1004

For: LITHIUM ION BATTERIES USING DISCRETE CARBON NANOTUBES,
METHODS FOR PRODUCTION THEREOF AND PRODUCTS OBTAINED
THEREFROM

Mail Stop Response

Commissioner for Patents

Box AF

P.O. Box 1450

Alexandria, VA 22313-1450

RESPONSE TO OFFICE ACTION OF FEBRUARY 11, 2016, DECLARATIONS, AND
INTERVIEW SUMMARY

Dear Examiner Stuckey:

Thank you for courtesies extended to myself and James Willson during the May 12th, 2016
personal interview to discuss the pending claims, the Li and Niu references, and potential evidence
to overcome the rejection. While an agreement on the claims was not reached the interview was a
productive exchange of views. As discussed, the instant response is being submitted with evidence

via declarations from Dr. Finlayson and Dr. Henderson.

Listing of the Claims begin on page 2 of this paper.

Remarks begin on page 6 of this paper.

HOU:3687789.1
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IN THE CLAIMS:

1.

(Previously presented) A composition useful for lithium ion batteries comprising:

discrete, non-agglomerated, and exfoliated carbon nanotubes having a surface, and mixtures
of ion active materials comprising migratable ions said materials comprising crystals or
layers of lithium ion active material, wherein a ratio of lithium ion to other total ions in the
ion active materials is at least 2:1 to 25:1, and wherein the discrete carbon nanotubes have
crystals or layers of lithium ion active material ionically attached to their surface and
wherein the discrete carbon nanotubes comprise oxidized species selected from the group
consisting of carboxylic, ketone, or hydroxyl functionalities, and wherein the discrete carbon
nanotubes have an aspect ratio of 10 to 500 and oxidation levels from 1% to 15% by weight

of the carbon nanotube.

(Original) The composition of claim 1, wherein the crystals or layers of lithium ion active
material comprise a lithium metal salt and an element selected from the group consisting of:

iron, manganese, cobalt, copper, nickel, vanadium, titanium, and mixtures thereof.

(Previously presented) The composition of claim 2, wherein the lithium metal salt has an

olivine crystal structure and wherein the lithium metal salt is LiFePO, or LiMnPO,.

(Original) The composition of claim 1, wherein the crystals or layers of lithium ion active
material comprise tin, silicon, copper, antimony, aluminum, germanium, titanium, or

mixtures thereof.
(Cancelled).
(Original) The composition of claim 1, further comprising graphene or oxygenated graphene.

(Previously presented) The composition of claim 6, wherein the weight ratio of graphene to

carbon nanotube is in the range 0f 0.1:99.9 to 99.9:0.1.
(Withdrawn) A process for the production of the discrete carbon nanotubes having crystals
or layers of lithium ion active materials attached to their surface, comprising the steps of:

a) selecting carbon nanotubes of aspect ratio 10 to 500 and oxidation level 1% to 15%

percent by weight;

HOU:3687789.1
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b) mixing the carbon nanotubes with a high boiling point liquid;
¢) adding reagents in correct balance to synthesize a lithium salt;

d) reacting the mixture at a temperature to form the lithium salt while sonicating the

mixture;
e) separating the solid discrete carbon nanotube salts from the liquid; and

f) drying and annealing the solid discrete carbon nanotube salts under an inert atmosphere

at sufficient temperature to obtain an olivine crystal structure.

9. (Withdrawn) A process for the production of the discrete carbon nanotubes having crystals

or layers of lithium ion active materials attached to their surface, comprising the steps of:

a) selecting carbon nanotubes of aspect ratio 10 to 500 and oxidation level of 1% to 15% by

weight;
b) mixing the carbon nanotubes and a lithium salt in a liquid with surfactant;
c¢) sonicating the liquid carbon nanotube/lithium salt mixture;
d) separating the solid salts from the liquid; and

e) drying and annealing the solid discrete carbon nanotubes with attached lithium salts

under an inert atmosphere at sufficient temperature to obtain an olivine crystal structure.

10. (Previously presented) A composition useful for lithium ion batteries, comprising discrete,
non-agglomerated, and exfoliated carbon nanotubes having a surface, and mixtures of ion
active materials comprising migratable ions said materials comprising crystals or layers of
lithium ion active material, wherein a ratio of lithium ion to other total ions in the ion active
materials is at least 2:1 to 25:1, wherein the discrete carbon nanotubes have crystals or layers
of lithium ion active materials ionically attached to their surface, and wherein the carbon
nanotubes are in a weight ratio of carbon nanotubes to lithium salts of 0.1% to 10% and
wherein the discrete carbon nanotubes comprise oxidized species selected from the group
consisting of carboxylic, ketone, or hydroxy! functionalities, and wherein the discrete carbon
nanotubes have an aspect ratio of 10 to 500 and oxidation levels from 1% to 15% by weight

of the carbon nanotube.
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(Previously presented) A composition useful for lithium ion batteries, comprising oxidized
discrete, non-agglomerated, and exfoliated carbon nanotubes having a surface, and mixtures
of ion active materials comprising migratable ions said materials comprising crystals or
layers of lithium ion active material, wherein a ratio of lithium ion to other total ions in the
ion active materials is at least 2:1 to 25:1, wherein the discrete carbon nanotubes have
crystals or layers of lithium ion active materials attached to their surface, and wherein the
carbon nanotubes are uniformly dispersed without clustering on a dimension scale of less
than about 1 micrometer and wherein the discrete carbon nanotubes comprise oxidized
species selected from the group consisting of carboxylic, ketone, or hydroxyl functionalities,
and wherein the discrete carbon nanotubes have an aspect ratio of 10 to 500 and oxidation

levels from 1% to 15% by weight of the carbon nanotube.

(Previously presented) A composition useful for lithium ion batteries, comprising uniformly
dispersible oxidized , non-agglomerated carbon nanotubes having a surface, and mixtures of
ion active materials comprising migratable ions said materials comprising crystals or layers
of lithium ion active material, wherein a ratio of lithium ion to other total ions in the ion
active materials is at least 2:1 to 25:1, and wherein the discrete carbon nanotubes have
crystals or layers of lithium ion active materials ionically attached to their surface and
wherein the discrete carbon nanotubes comprise oxidized species selected from the group
consisting of carboxylic, ketone, or hydroxyl functionalities, and wherein the discrete carbon
nanotubes have an aspect ratio of 10 to 500 and oxidation levels from 1% to 15% by weight

of the carbon nanotube.

(Original) The composition of claim 12, wherein the crystals or layers of lithium ion active

materials are chemically attached to the surface of the dispersible oxidized carbon nanotubes.

(Previously presented) The composition of claim 1 where the ratio of lithium ion to other

total ions in the ion active materials is from 3:1 to 25:1.

(Previously presented) The composition of claim 1 where the ratio of lithium ion to other

total ions in the ion active materials is from 10:1 to 25:1.

(Previously presented) The composition of claim 10 where the ratio of lithium ion to other
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total ions in the ion active materials is from 3:1 to 25:1.

(Previously presented) The composition of claim 10 where the ratio of lithium ion to other

total ions in the ion active materials is from 10:1 to 25:1.

(Previously presented) The composition of claim 11 where the ratio of lithium ion to other

total ions in the ion active materials is from 3:1 to 25:1.

(Previously presented) The composition of claim 11 where the ratio of lithium ion to other
total ions in the ion active materials is from 10:1 to 25:1.

(Previously presented) The composition of claim 12 where the ratio of lithium ion to other
total ions in the ion active materials is from 3:1 to 25:1.

(Previously presented) The composition of claim 12 where the ratio of lithium ion to other

total ions in the ion active materials is from 10:1 to 25:1.
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REMARKS
Pending in the current application are Claims 1-7 and 10-21. Applicants respectfully request
reconsideration of this Application in view of the following remarks and declarations submitted

concurrently.’

1. Claims 1-7 and 10-21 Are Patentable Over the Cited Combination of References for
Two Independent Reasons

The claims were rejected under 35 U.S.C. §103(a) (pre-AIA) as being unpatentable over Li
2006 (Li) in view of Niu et al. U.S. 7,070,753 (Niu). However, as described below there are two
independent reasons that the suggested combination does not render the instant claims obvious.
First, the suggested combination lacks crystals or layers of lithium ion active material ionically
attached to the surface of nanotubes which is an express limitation of the claims. Second, the
suggested combination lacks discrete, non-agglomerated, and exfoliated carbon nanotubes which is a
second independent and express limitation of all the instant claims.

A. As Proven Via Dr. Finlayson’s Declaration the Cited Combination Lacks

Crystals or Layers of Lithium Ion Active Material Ionically Attached to the
Surface of Nanotubes

The attached declaration from Dr. Malcolm Finlayson is definitive evidence that Li does not
have carbon nanotubes with “crystals or layers of lithium ion active material ionically attached to
their surface” as required by independent Claims 1, 10, 11, and 12. Reviewing the teachings of Li
Dr. Finlayson concludes that “an ordinarily skilled person in the art would understand that Li’s
MWCNTs do not have any form of lithium ion active material (or anything else) ionically attached
to their surface.” (Finlayson Decl., para. 4).

As Dr. Finlayson points out it is axiomatic that for any ionic attachment to occur there

“necessarily needs to be ions present”. (Finlayson Decl., para. 5). However, it “is well-known and

' The prior Office Action stated that the claims may not have priority to provisional application 61/500,560.
Applicants disagree but believe that there is no need to elaborate since the cited references at issue, Li and Niu, pre-
date the provisional application filing date.
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described in the literature” that “LiFePO4 does not dissolve in the solvent employed in Li, i.e., N-
methyl-2-pyrolidone (NMP). (Finlayson Decl., para. 5). Dr. Finlayson cites the specific literature

reference of Nanotechnology for Lithium-Ion Batteries by Abu-Lebdeh et al. in support of his

conclusion that Li “would not result in carbon nanotubes with “crystals or layers of lithium ion
active material ionically attached to their surface” as required by independent Claims 1, 10, 11, and
12.” (Finlayson Decl., para. 5). |

The secondary reference of Niu does not remedy this deficiency as it does not relate to
lithium ion active materials whatsoever.” Therefore, the claims cannot be rendered obvious because
the suggested combination does not and cannot yield carbon nanotubes with “crystals or layers of
lithium ion active material ionically attached to their surface” as required by independent Claims 1,
10, 11, and 12.

B. As Proven Via Dr. Henderson’s Declaration the Cited Combination Lacks
Discrete, Non-Agglomerated, and Exfoliated Carbon Nanotubes

The primary reference of Li does not teach or suggest the claimed “discrete, non-
agglomerated, and exfoliated carbon nanotubes”. This is confirmed as shown below by Li’s own
SEM images wherein one cannot ascertain two ends of even a single nanotube due to the

agglomeration from entanglement of the nanotubes.

? The Office Action refers to MPEP section 2112.01 which relates to when the structure of a reference is
substantially identical to that of the claims. However, that MPEP section is inapposite here wherein the claimed
structure is substantially different from Li due to the claimed structure having ionic attachment.

7
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o3

ARINT

Fig. 2. SEM imusges of LiFePO/MWONTs composite cathode {3 plane section: b cross section).

The rejection therefore relies on Niu to remedy the deficiency of Li in this regard. However,
Niu also does not employ the claimed “discrete, non-agglomerated, and exfoliated carbon
nanotubes”. This is confirmed in the language of Niu itself and in Dr. Henderson’s evidentiary
declaration submitted herewith.

Niu uses the word “discrete” in describing nanotubes at column 1, lines 10-15. (11/18/2015
Office Action at p.3). In doing so Niu states the nanotubes “are in the form of discrete nanotubes, or,
in an aggregate form”. (Niu, col. 1, line 14). Niu uses “discrete” in the context of (and in express
reference to) “as produced” carbon nanotubes which, as discussed in the interview, are different
from the claimed nanotubes. Niu makes this clear in in a number of places stating, for example:

As produced carbon nanotubes may be in form of discrete nanotubes, aggregates of
nanotubes or both. (col. 3, lines 3-5, emphasis added).

It has been unexpectedly found that treatment of the as-produced carbon nanotubes

or aggregates of carbon nanotubes with the oxidizing agents of the invention can
change the hydrophobic surface properties of the as-produced carbon nanotubes to
hydrophilic. (col. 16, lines 64-66, emphasis added).

“As produced” carbon nanotubes described in Niu are not discrete, non-agglomerated, or

exfoliated. Dr. Henderson confirmed that one of ordinary skill in the art would understand that “Niu

does not have discrete, non-agglomerated, and exfoliated oxidized carbon nanotubes as instantly
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claimed. (Henderson Decl., para. 6). In fact, Dr. Henderson confirmed this by experimentally
replicating two different examples of Niu including Example 10 relied upon at page 4 of the Office
Action. (Henderson Decl., paras. 7-9). Dr. Henderson concluded that neither example produced
“discrete, non-agglomerated, and exfoliated carbon nanotubes as seen through a scanning electron
microscope.” (Henderson Decl., paras. 8 and 9).

The suggested combination lacks “discrete, non-agglomerated, and exfoliated carbon

nanotubes” as required by independent Claims 1, 10, 11, and 12. Therefore, the suggested
combination lacks two express claim limitations and the claims cannot be rendered obvious.

II. Conclusion

Itis submitted that the instant claims are patentable and a Notice of Allowance is requested.
The Commissioner is hereby authorized to charge any required fees to our Andrews Kurth LLP
Deposit Account No. 50-0897 (223156/DENA008). The Commissioner is also authorized to credit
any fee overpayment to the aforementioned Deposit Account.

The Examiner is invited to call the undersigned attorney at 713-220-4621, if a telephone call

could help resolve any item.

Respectfully submitted,
/Gregory L. Porter/

Gregory L. Porter
Registration No. 40,131

Andrews Kurth LLP

600 Travis, Suite 4200

Houston, Texas 77002-2778

Office: (713) 220-4621

Fax: (713) 238-7169

pat-tmk@andrewskurth.com

Date:  May 18, 2016
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DOCKET NQ, DENA-0GGOS (223158)

INTHE UNITED STATES PATENT AND TRADEMARK OFFICE

IN RE APPLICATION OF: Clive P. Bosnvak ART UNIT: 1723
SERIAL NG 13/529,7¢7 EXAMINER: Stuckey, Philip A

FOR: Lithium lon Batteries Using Discrete Carbon Nanotgbes, Methods for Production Thereof and
Products Obtained Therefrom
DECLARATION OF DR, NANCY HENDERSON
Background and Qualifications
1. My name is Dv. Nancy Henderson. Iam over the age of twenty-one (21), of sound mind,
and fully competent to testify.
2. I am currenily employed by Molecular Rebar Design LLC as Intellectual Property

Manager. Treceived a Ph.D. in Mechanical Engineering in the year 1997 from the University of

Texas Austin. | have expertise {n carbon nanotubes based on my education, tralning, and work

3 I have reviewed patent application Serial Mumber 13/529.797 and the reference of 1S
Patent No. 7,070,753 to Niu er of (reveinafter “Niv™) from the standpeint of an ordinarily skilled

person iu the art at the time of the instat nvention and/or filing date. T have also previgusly
replicated cerfain examples of Nin which further inform my statements below.
4, An ordinarily skifted person in the art would consider that Figure 1 below is an SEM

mriorograph representative of “as prodused” carbon nanetubes that Niu refers to as “discrete”

HOUR685880 1
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Mote that the tubss have the morphology of non-discrete, agglomerated, non-exfoliated

nanotubes,

anoiubes (C9006).

¢ carbon n

Figure 1 - conventional unireate

lurality of discrete debundied,

migrograph of a p

SEM

o
<

Figure 2 below is a representativ

5.

umber 13/528,797.

IN

Serial

cribed in

des

unentangled oxidized carbon nanotubes as
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Fig 2 - plurality of discrete, non-agplomerated, and exfoliated oxidized carhon nanctubes

leseribed in Serial Number 13/529,797,

6. Theretore, Niu does not have discrete, non-agglomerated, and exfolisted oxidized parbon

experitiental replication deseribed helow,

7. I ran experiments to deternine if the examples in Nin produce discrete, non-

agglomerated, and exfoliated carbon nanctubes.

R. Table 5 hists Example 16 of Nig a5 having earbon nanoctubes that have an rygen content
of 3.8%. [ confirm that the attached Experiment 1 describes the experiments relating to Hrample
1¢ of Nin in defail and includes trie, acowrate and factual expertmental results that show
Example 10 of Nin does not produce discrete, non-agglowerated, and exfolimed carbon

nanotubes as seen through a scanning slectron microscope.
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g, I confirm that the attached Dxperiment 2 describes the experimments relating to Example

23 of Niv in detall and includes true, accurste and factual o experimental resulis that show
21

Example 23 of the ‘753 Patent does not produce discrets, non-agglomerated, and exfoliated
carbon nanotubes as scen through a scanning electron miicroscope.

1 Ideclare under penalty of perjury under the laws of the United States of America that the
oregoing slatements ave true and correct. 1 further hereby declare that all staterments made
3

herein of my own knowledge are true and correct and that any other statements or opinions made

heretn ave believed to be true and carrect hased on the information that T have recetved to date.

day of May 2014,

Nancy Henderson
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EXPURIMENT 1

i PURPOSE

Analysis of the carbon nanotubes as prepared by the method of Example 10 of US
Patexd Mo, 7,070,753 (“Example 10 of Niu or the *753 Pateni”™) and its comparison to the carbon
nanctubes in U8, Patent Application Serial No. 13/529,797.

2 FROCEDURE

The provedures as outlined in Example 10 of the ‘753 Patent were followed but the

quantities were proportionally scaled down to accommodate the available oguipment. Details of
he experiment as performed by Nancy Henderson were recorded in data book SN 2014-05-0001 "
pages 51-52.

A vound bottom flask was placed in a water bath on a thermocouple controlled stitring
hot plate. A stirer bar was placed in the water bath and in the flask to insure uniform
temaperature and regction agiation. A condenser with room temperature cooling water was
attached to the flask to veduce evaporation. A thermocouple linked to the hot plate was inseried
mio ene neck of the Hask (Figure 1), To the flask, 30 grams of 30% agueous solution of
hydrogen peroxide, (Semivonductor Grade, UliraPure Solutions) were added. To this, 2.13
grams cofton candy (“CC”) type carbon nanotubes (“CNT™) (Flowitube 9008, CNano
Technology) were slowly added. An additional 10 grams of hydrogen peroxide were added to
wash down any carbon wanotubes clinging to the side of the flask. The total amount of hy ydrogen
peroxide used was 40 grams. The starting temperature was 23.1 °C. The water bath was used fo
control the temperative of the reaction so that the temperative of the reaction was kept between
80 and 90 "C. The first sign of the reaction, indicated by bubbling, was detected within §
minutes of addition of the carbon nanotubes. The reaction proceeded until the hydrogen
peroxide was depleted as confirmed by a peraxide stick test. The time of reaction was two hours
as measured fron the first signs of reaction.

After 2 hours, the solutfon was vooled o room temperature. Tt was fltered and then
washed with § volumes of reversed osmosis (RO v water. The CNT were dried In 2 vacuum

oven overnight,

(33

3

Samples for scanning sleciran microscope (“SEM™} were prepared by adding a small
1 $ 3 pre] Y

quantity of dried carbon nanotubes to isopropy! aloohol and sonicated for 15 seconds in a
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sonicating water bath. A drop was placed on a silicon wafer wiich was then atiached o a SEM
stube with graphite glue. Tmaging was performed by Nancy Henderson using a Jeol JSM-
SUTOLA scanning electron microscope. There treated tubes {Figure 3} were imaged and found to
retain the CC appearance of the untreated tubes (Left Image of Figure 3). W appears that the
procedure did not alter the marphology of the ONT and they remained entangled (Right Image of
Figure 3). Even at high magnification, the treated tubes retained the COC appearance.

The discrete carbon nanotubes of the type used in the leads paste of the instant Patert
Application were prepared from the same CC ONT source {(Flowtube 9000, CNano Technology).
The carbon nanotubes were sonicated in a concentrated §5.5% nitic acid solution for a target of
280 kg energy input at 75 °C for § hours. When compared to the UNT treated according to
Hxample 10 of the 753 Pateni, the distinction between discrete, non-agglomerated, and
exfoliated and the “733 Patent is clearly seen (Figure 4).

3. CONCLUSION
The process as described in Example 10 of the 753 Patent, did not produce discrete non-

"

agglomerated, and exfolisted carbon nanctube tubes as seen through a scanning eleciron
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Figure 3
Left Image: Untreated CNT (Magnification } G

Right bmage: Treated CNT (Magnification
- N TN

Figure 4
Left Image: UNT Treated per Example 10 of the 753 Patent {Bagnification 5000x)
Right Image: Discrete ONT used in application {(Magnificasion 5000x)
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EXPERIMENT 2

Analysis of the carbon nanotubes as prepared by the method of Example 23 of US.
Patent No. 7,070,753 (“Example 23 of the 753 Patent” 3 and ifs comparison fo the carbon

X

nanotubes of U. 8. Patent Application Serial No. 13/529.797

BROCEDURE

The procedures as outlined in Example 23 of the *753 FPatent, were followed but the
quaniities were pmpm‘timzaﬁy scaled down to g2ccommodate the available aquipmm‘t. Details of
the experiment as performed by Nancy Henderson were recorded in data SN "’€}§4~{}S~G§Qi,

ages 459.50,

o

e

A vound bottom flask was placed i & water bath on a thermocouple-controlled stinring
hot plate. A stirrer bar was placed in the water bath and in the flask to insure uniform
temperative and reaction agitation. A condenser sealed with a se plum and vented via a small
bore needle was attached to the flask o reduce s evaporation. A thermocouple linked to the hot
plate way inserted Into one neck of the flask (Figure F1% To the flask, 30 grams of acetone

{Semteonductor Grade, UltraPure Solutions) were added. 182 grams of cumene hydroperoxide

}
{Sigma Aldrich) were slowly added while sii rring. Onee addition was complete, 0.38 gramg of
33 3 &
cotton candy ("CC7) type carbon nanotubes (“CNT™ {Flowinbe 9000, CNano Technolosy) were
F Ry { 3

slowly added. Bath was at 37 °C at the start. Temperature was monitored over a 7 hour peried

and held between 35° € and 40 °C {average = 37.5 °C). No appreciable loss of solvent was
After 2 hours, the solution was cooled to room temperature. ¥ was filiered and then
washed with § volames of reversed osmosis (“RO”) water. The ONT were dried in x vasinan

oven overnight,

Saraples for scanning electron wicroscope (“SEM™) were prepared by adding a small
quantity of dried tubes to isopropyl aleohol and sondcated for 15 seconds in a sonicating wates
bath. A drop was placed on a silicon wafer which was then attached 1o 2 SEM stub with graphite

iue. Imaging was performed by Nancy Heanderson using & Jeol JSM-6010LA scanning slectron

79

microscope. The freated tubes (Figure 2) were Imaged and found 5 retain the OC appearanes of
E . i y
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the untreated tubes (Figure 3). 1t appears that the proceduwres did not alier the morphiology of the

UNT and the CNT remained entangled.

The discrete carbon nanotubes of the type used in the instant ‘a appiication were prepared
from the same OC UNT source (Flowiube 9@(}{3, UNano Technology), The carbon nanotubes
were sonicated in a concenirated 65.5% niiric scid solution for a target of 20 ki/g energy input at
75 °C for 3 howrs. When compared to the ONT ireated per Example 23 of the “7533 Patent, the
distinotion between discrete, non-agglomerated, and exfoliated carbon nanotubes and the 753

Patent ie clearly seen (Figwe 3).

CONTCLUSION
The process as describved in Exan mple 23 of the 753 Patent did not produce non-

agglomerated, and exfoliated carbon nanotubes as seen through a scanning electron micrascope.
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FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Privacy Act Statement

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

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

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act
(5 U.S.C. 552) and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
negotiations.

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

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.5.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may he disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant
to the Patent Cooperation Treaty.

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

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
hisfher designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

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

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

EFS Web 2.1.17

225




DOCKET NO. DENA-0008 (223156)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

IN RE APPLICATION OF: Clive P. Bosnyak ART UNIT: 1723

SERIAL NO.: 13/529,797 EXAMINER: Stuckey, Philip A
CONFIRMATION NO.: 1004

FILING DATE: 06/21/2012

FOR: Lithium Jon Batteries Using Discrete Carbon Nanotubes, Methods for Production Thereof and
Products Obtained Therefrom

DECLARATION OF DR. MALCOLM FINLAYSON
Background and Qualifications
1. My name is Dr. Malcolm Finlayson. | am over the age of twenty-one (21), of sound
mind, and tully competent to testity.
2, I am currently employed by Molecular Rebar Design LLC as a senior scientist. |
received a Ph.D. in chemistry in the year 1983 from University of California, Santa Barbara. |
have expertise in carbon nanotubes based on my education, training, and work experience.
3. I have reviewed patent application Serial Number 13/529,797 and the reference of Li et
al., A novel network composite cathode of LiFePO4 / multiwalled carbon nanotubes with high
rate capability for lithium ion batteries, Electrochemistry Communications 9 (2007) 663-666
(hereinafter “Li™) from the standpoint of an ordinarily skilled person in the art at the time of the
instant invention and/or filing date,
4. Li describes a “novel preparation of LiFePOs / MWCNT composite cathode™ (Li, p.663
last sentence). Li describes that “[t]he cathode slurry was prepared by mixing LiFePOs,

polyvinylidine difluoride (PVDF) and acetylene black or MWCUNTSs in the weight ratio of 90:5:5

HOLE3685890.1
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in N-methyl-2-pyrolidone (NMP) solvent.” (Li, p.664 2uad column, 2nd paragraph). Based on
this description and the other teachings of Li an ordinarily skilled person in the art would
understand that Li’s MWCNTSs do not have any form of lithium ion active material (or anything
clse) iomically attached to their surface.

5. An ordinarily skilled artisan understands that for ionic attachment to occur there
necessarily needs to be ions present. LiFePOg does not dissolve in the solvent employed in Li,
i.e., N-methyl-2-pyrolidone (NMP). This is well-known and described in the literature. See, for

example, the attached excerpt from p. 204 of Nanotechnology for Lithium-Ion Batteries by Abu-

Lebdeh et al. stating, “we can conclude that the LiFePO4 does not react with this product
[NMP].” The excerpt expressly recognizes that there could be a negligible amount of Fe and P
ions. However, the ordinarily skilled artisan would recognize that the negligible amount of Fe
and P ions would not result in lithium ion active material ionically attached to a nanotube surface
and certainly would not result in carbon nanotubes with “crystals or layers of lithium ion active

material 'ionically attached to their surface™ as required by independent Claims 1, 10, 11, and 12.

6. I declare under penalty of perjury under the laws of the United States of America that the
foregoing statements are true and correct. I further hereby declare that all statements made
“herein of my own knowledge are true and correct and that any other statements or opinions made

herein are believed to be true and correct based on the information that I have received to date.
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“ ({'L{
EXECUTED onthis_ & — day of May 2016.

by e S(P
/g ( %wagﬁgb@(w

" . T
Dr. Malcolm Finlayson
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Electronic Patent Application Fee Transmittal

Application Number:

13529797

Filing Date:

21-Jun-2012

Title of Invention:

LITHIUM ION BATTERIES USING DISCRETE CARBON NANOTUBES, METHODS
FOR PRODUCTION THEREOF AND PRODUCTS OBTAINED THEREFROM

First Named Inventor/Applicant Name:

Clive P. Bosnyak

Filer:

Gregory L. Porter/Jeanne Dunn

Attorney Docket Number:

DENA-0008 (223156)

Filed as Small Entity

Filing Fees for Utility under 35 USC 111(a)

Description

Fee Code Quantity Amount

Sub-Total in
USD(S)

Basic Filing:

Pages:

Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

Extension-of-Time:
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Description

Fee Code

Quantity

Amount

Sub-Total in

UsD($)
Extension - 1T month with $0 paid 2251 1 100 100
Miscellaneous:
Submission- Information Disclosure Stmt 2806 1 920 920
Total in USD ($) 190
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Electronic Acknowledgement Receipt

EFS ID: 25818949

Application Number: 13529797

International Application Number:

Confirmation Number: 1004

LITHIUM ION BATTERIES USING DISCRETE CARBON NANOTUBES, METHODS

Title of Invention: FOR PRODUCTION THEREOF AND PRODUCTS OBTAINED THEREFROM

First Named Inventor/Applicant Name: Clive P. Bosnyak
Customer Number: 130577
Filer: Gregory L. Porter/Jeanne Dunn
Filer Authorized By: Gregory L. Porter
Attorney Docket Number: DENA-0008 (223156)
Receipt Date: 18-MAY-2016
Filing Date: 21-JUN-2012
Time Stamp: 17:49:25
Application Type: Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes

Payment Type Deposit Account
Payment was successfully received in RAM $190

RAM confirmation Number 4673

Deposit Account 500897

Authorized User PORTER, GREGORY L.

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

Document Document Description File Name File Size(Bytes)/ Multi Pages
Number P Message Digest | Part/.zip| (if appl.)
124793
1 ROA_02112016.pdf yes 9

d1b17bcc79ad410f3ed 7bf19d440a647eefd

Multipart Description/PDF files in .zip description

Document Description Start End
Amendment Copy Claims/Response to Suggested Claims 1 5
Applicant Arguments/Remarks Made in an Amendment 6 9
Warnings:
Information:
Affidavi . . bi 7471336
2 ' awt»travers:gs;}e;;ctns or objectns HendersonDeclaration_Niu.PDH no 12
d5e2f276c14f700046f7 1ead996baf0468d5|
Warnings:
Information:
Inf tion Discl Stat t (IDS) 528015
nformation Disclosure Statemen
3 Form (SB08) SupplDS_05182016.pdf no 4
13bc56920fb1243d0b52ae30744b0797afc|
d3bd6
Warnings:
Information:

A U.S. Patent Number Citation or a U.S. Publication Number Citation is required in the Information Disclosure Statement (IDS) form for
autoloading of data into USPTO systems. You may remove the form to add the required data in order to correct the Informational Message if
you are citing U.S. References. If you chose not to include U.S. References, the image of the form will be processed and be made available
within the Image File Wrapper (IFW) system. However, no data will be extracted from this form. Any additional data such as Foreign Patent
Documents or Non Patent Literature will be manually reviewed and keyed into USPTO systems.

1086815
4 Non Patent Literature Nanotechnology.pdf no 7

50692¢452083736b45bec5a1f226136f15e

Warnings:

The page size in the PDF is too large. The pages should be 8.5 x 11 or A4. If this PDF is submitted, the pages will be resized upon entry into the
Image File Wrapper and may affect subsequent processing

Information:
Affidavit-t i ject bject 103063
idavit-traversing rejectns or objectns . .
5 grel ) FinlaysonDeclaration.pdf no 3
rule 132
dad97b5cbd509a4707489d4195cc178e20
84bab7

Warnings:

Information:
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32974
6 Fee Worksheet (SB06) fee-info.pdf no 2

Obbf7a4e2f614d05137484caa5dbe104227|

Warnings:

Information:

Total Files Size (in bytes){ 9346998

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/06 (09-11)

Approved for use through 1/31/2014. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

APPLICATION AS FILED - PART |

PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number Filing Date
Substitute for Form PTO-875 1 3/529,797 06/21/2012 D To be Mailed
eNTITY: [ LARGE [X] smaLL [] micro

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

/SHEILA D. CHAPMAN/

(Column 1) (Column 2)
FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($)
L1 Basic Fee N/A N/A N/A
(37 GFR 1.16(a), (b), or (c))
D SEARCH FEE N/A N/A N/A
(87 CFR1.16(K). (i) or (m))
|
EXAMINATION FEE
(37 GFR 1.16(0), (p), or (q)) N/A N/A N/A
TOTAL CLAIMS . .
(37 CFR 1.16(i)) minus 20 = X $ =
INDEPENDENT CLAIMS . N
(37 CFR 1.16(h)) minus 3 = X $ =
If the specification and drawings exceed 100 sheets
0 of paper, the application size fee due is $310 ($155
A3F7)PCL£A1T1|SN SIZE FEE for small entity) for each additional 50 sheets or
¢ 16(s)) fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37
CFR 1.16(s).
] MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16()
p—
* |If the difference in column 1 is less than zero, enter “0” in column 2. TOTAL
APPLICATION AS AMENDED - PART I
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER
— | 05/18/2016 | xrrer PREVIOUSLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
E AMENDMENT PAID FOR
S I?;SL (87 CFR 20 Minus | = 21 =0 x $40 = 0
5 5
Independ ;
Z ) oEen |6 Minus | -6 -0 x 5210 - 0
= | [ Avplication Size Fee (37 CFR 1.16(s))
< f—
l:l FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j))
TOTAL ADD’L FEE 0
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER
AFTER PREVIOUSLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
— AMENDMENT PAID FOR
Z || Total 37cFr . : "
Gl s Minus = X $ =
= Independent . : xx
) $370?=R1.16Q) Minus = X $ =
& | T Appiication size Fee (37 GFR 1.16(s))
=
<C l:l FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j))
TOTAL ADD’L FEE
* If the entry in column 1 is less than the entry in column 2, write “0” in column 3. LIE

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.
If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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Doc code: IDS

Doc description: Information Disclosure Statement (IDS) Filed
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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 contains a valid OMB control number.

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number 13529797
Filing Date P012-06-21
First Named Inventor | Clive P. Bosnyak
Art Unit | 1726
Examiner Name | Philip A. Stuckey

Attorney Docket Number | DENA-0008 (223156}

U.S.PATENTS Remove
. . . . Pages,Columns,Lines where
E)_(gm:ner Cite Patent Number Kind Issue Date Na”."e of Patentee or Applicant Relevant Passages or Relevant
Initial No Code!’ of cited Document )
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1 £114068 PC00-09-05 Yamada et al.
If you wish to add additional U.S. Patent citation information please click the Add button. Add

U.S.PATENT APPLICATION PUBLICATIONS

Remove

Examiner| ... Publication Kind | Publication Name of Patentee or Applicant Pages,Columns, Lines where
1w Cite No . Relevant Passages or Relevant
Initial Number Code'| Date of cited Document .
Figures Appear
1 P0050006623 A1l D005-01-13 \Wong et al.

If you wish to add additional U.S. Published Application citation information please click the Add button| Add

FOREIGN PATENT DOCUMENTS
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Name of Patentee or

Pages,Columns,Lines

Examiner| Cite | Foreign Document | Country Kind | Publication Applicant of cited where Relevant Ts
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Document .
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Application Number 13529797
Filing Date 2012-06-21

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor | Clive P. Bosnyak
Art Unit | 1726

Examiner Name | Philip A. Stuckey
Attorney Docket Number | DENA-0008 (223156)

If you wish to add additional Foreign Patent Document citation information please click the Add button | Add

NON-PATENT LITERATURE DOCUMENTS Remove

Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), T5
publisher, city and/or country where published.

Examiner| Cite
Initials* | No

1 Dffice Action {(CN Appl. No. 201280030167.1), dated August 5, 2015

If you wish to add additional non-patent literature document citation information please click the Add button| Add

EXAMINER SIGNATURE

Examiner Signature Date Considered |

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP S01.04. 2 Enter office that issued the document, by the two-letter code (WIPO

Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
1 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here if|
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Application Number 13529797

Filing Date 2012-06-21

INFORMATION DISCLOSURE

First Named Inventor | Clive P. Bosnyak

STATEMENT BY APPLICANT

A Art Unit | 1726
( Not for submission under 37 CFR 1.99)

Examiner Name | Philip A. Stuckey

Attorney Docket Number |DENA-0008 (223156)

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection{s):

That each item of information contained in the information disclosure statement was first cited in any communication
from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e){(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[ ] any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

See attached certification statement.
X The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

X A certification statement is not submitted herewith.

SIGNATURE

A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature IGregory L. Porter/ Date (YYYY-MM-DD) 2016-02-16

Name/Print Gregory L. Porter Registration Number )40131

This collection of information is required by 37 CFR 1.97 and 1.98. 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 1 hour 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.

EFS Web 2.1.17

237




Privacy Act Statement

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

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

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act
(5 U.S.C. 552) and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
negotiations.

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

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.5.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may he disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant
to the Patent Cooperation Treaty.

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

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
hisfher designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

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

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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DETAILED ACTION
The present application is being examined under the pre-AlA first to invent

provisions.

Continued Examination Under 37 CFR 1.114
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

11/06/2015 has been entered.

Claims 1-4 and 6-21 are pending; claims 8-9 are withdrawn.

The objections to the specification and the claims of the last Office action are

withdrawn.

The text of those sections of Title 35, U.S. Code not included in this action can

be found in a prior Office action.
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Priority
As noted previously, the examiner does not find support for the instant claim
amendments in provisional application 61/500,560 and accordingly, the claims are not
entitled to the benefit date of the provisional application but rather toward the filing date

of the instant application on 21 June 2012.

Claim Rejections - 35 USC § 103

Claims 1-4 and 10-21 are rejected under pre-AlA 35 U.S.C. 103(a) as being
unpatentable over Li et al., A novel network composite cathode of LiFePO4/multiwalled
carbon nanotubes with high rate capability for lithium ion batteries, Electrochemistry
Communications, Volume 9, Issue 4, April 2007, Pages 663-666, herein referred to as
“Li 2006” in view of Niu et al., US 7,070,753 B2, herein referred to as Niu 753.

As to claim 1, Li 2006 teaches a novel composite cathode material of lithium iron
phosphate and multi-walled carbon nanotubes for a lithium ion battery, see e.g. Section

4. Conclusions. Li 2006 further teaches discrete, non-agglomerated, and exfoliated

carbon nanotubes having a surface (MWCNTSs with surfaces, see figure 2, which are

considered discrete and exfoliated as instantly claimed because they are dispersed in
the composite cathode slurry mixture).
Li 2006 further teaches mixtures of ion active materials comprising migratable

ions said materials comprising crystals or layers of lithium ion active material, (the

mixture of LiFePO4: PVDF: MWCNTSs is a mixture of ion active materials with e.g.

lithium migratable ions which are considered layered as instantly claimed, see page 664
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second column second paragraph). Li 2006 further teaches the mixture is in a weight
ratio of 90:5:5 and thus the lithium ion to other total ions ratio is 90:5 which is a
normalized ratio of 18:1. Li 2006's ratio of 18:1 is a point which falls within the claimed
range of a ratio of lithium ion to other total ions in the ion active materials is at least 2:1
to 25:1 and thus anticipates the claimed range. See MPEP 2131.03 regarding the
Anticipation of Ranges.

Li 2006 further teaches the discrete carbon nanotubes having layers of lithium
ion active material attached to their surface, see figure 2.

Li 2006 does not teach the oxidized species, aspect ratio, and oxidation level of
the carbon nanotubes.

Niu ‘753 teaches disassembled (disentangled) discrete carbon nanotubes that
have an oxygen content of 3.8% (column 6, lines 41-44, Table 5), which is considered
the oxidation level. Niu ‘753 further teaches nanotubes include those having a length to
diameter ratio of greater than 5 (column 8, lines 34-40). This teaching of Niu teaches
an aspect ratio of 5 or greater which establishes a prima facie case of obviousness as it
encompasses the claimed range. See MPEP 2144.05 regarding the Obviousness of

Ranges. Niu ‘753 further teaches the discrete carbon nanotubes comprise oxidized

species selected from the group consisting of carboxylic, ketone or hydroxyl

functionalities (see col 10 lines 4-8).
Therefore, it would have been obvious to one of ordinary skill in the art at the
time of the invention to use disassembled discrete carbon nanotubes with carboxylic,

ketone or hydroxyl functionalities and increased oxygen content in the invention of Li
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2006 because Niu discloses that an increase in oxygen content can also improve
density of the material (column 14, lines 66-67). It also would have been obvious to
one of ordinary skill in the art at the time of the invention to use the aspect ratio as
taught by Niu for the carbon nanotubes of Li 2006 because one would want a sufficient
aspect ratio for binding to the materials in the electrode. Furthermore, it has been held
that where the general conditions of the claim are disclosed in the prior art, discovering
the optimum or workable ranges involves only routine skill in the art (In re Aller, 105
USPQ 223).

Regarding the ionically attached surface of the discrete carbon nanotubes having
layers of lithium ion active material ionically attached to their surface, the prior art
teaches the structure and materials of the composition as instantly claimed and it is
therefore expected that the same ionic attachment is present in the prior art.

See MPEP Section 2112.01 |. PRODUCT AND APPARATUS CLAIMS - WHEN
THE STRUCTURE RECITED IN THE REFERENCE IS SUBSTANTIALLY IDENTICAL
TO THAT OF THE CLAIMS, CLAIMED PROPERTIES OR FUNCTIONS ARE
PRESUMED TO BE INHERENT

Where the claimed and prior art products are identical or substantially identical in
structure or composition, or are produced by identical or substantially identical
processes, a prima facie case of either anticipation or obviousness has been
established. In re Best, 562 F.2d 1252, 1255, 195 USPQ 430, 433 (CCPA 1977). "When

the PTO shows a sound basis for believing that the products of the applicant and the
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prior art are the same, the applicant has the burden of showing that they are not."
In re Spada, 911 F.2d 705, 709, 15 USPQ2d 1655, 1658 (Fed. Cir. 1990).

As to claims 2 and 3, Li 2006 teaches LiFePO4 which is a lithium metal salt
having and element selected from the group consisting of iron, having an olivine crystal
structure, and the lithium metal salt is LiFePOs,.

As to claim 4, Li 2006 teaches the loading of the LiFePO4 on Al foil (see page
664 second column second paragraph) which teaches the layers of lithium ion active

material comprise aluminum as instantly claimed.

As to claim 10, Li 2006 teaches a novel composite cathode material of lithium
iron phosphate and multi-walled carbon nanotubes for a lithium ion battery, See e.g.

Section 4. Conclusions. Li 2006 further teaches discrete, non-agglomerated, and

exfoliated carbon nanotubes having a surface (MWCNTSs with surface, see figure 2,

which are considered discrete,_non-agglomerated, and exfoliated as instantly claimed

because they are dispersed in the composite cathode slurry mixture).
Li 2006 further teaches mixtures of ion active materials comprising migratable

ions said materials comprising crystals or layers of lithium ion active material (the

mixture of LiFePO4: PVDF: MWCNTSs is a mixture of ion active materials which is
considered a layer as instantly claimed with e.g. lithium migratable ions, see page 664
second column second paragraph). Li 2006 further teaches the mixture is in a weight
ratio of 90:5:5 and thus the lithium ion to other total ions ratio is 90:5 which is a

normalized ratio of 18:1. Li 2006's ratio of 18:1 teaches the claimed range of a ratio of
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lithium ion to other total ions in the ion active materials is at least 2:1 to 25:1. See
MPEP 2131.03 regarding the Anticipation of Ranges.

Li 2006 further teaches the discrete carbon nanotubes having layers of lithium
ion active material attached to their surface, see figure 2.

Li 2006 teaches the cell contains 1 molar LiPFe, which is a lithium salt, in the
electrolyte (see page 664 second column second paragraph) which penetrates the
positive electrode to provide an ionic pathway within the electrochemical cell. Li 2006
further teaches that the ratio of the carbon nanotubes in the cathode is in a weight ratio
of 5% to the total cathode slurry weight and that the cathode is dissolved in NMP
solvent (see page 664 second column second paragraph). It is readily seen from this
teaching that the weight ratio of carbon nanotubes is low in comparison to the total
weight of the cathode active material.

Li 2006 does not teach the weight ratio of the carbon nanotubes to the the
weight ratio of the lithium salts, but rather Li 2006 teaches the concentration of lithium
salts to carbon nanotubes and that this ratio is relatively low in comparison; thus this
teaching of Li 2006 establishes a prima facie case of obviousness regarding the claimed
ranges for a weight ratio of carbon nanotubes to lithium salts of 0.1% to 10%. See
MPEP 2144.05 regarding the Obviousness of Ranges. Itis well known that one desires
a low solution resistance to prevent losses. Furthermore, one of ordinary skill in the art
would be able to determine through routine experimentation the optimal weight ratio of
carbon nanotubes to lithium salts and could arrive at 0.1% to 10% to decrease the

solution resistance of a lithium ion battery. Furthermore, it has been held that where the
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general conditions of the claim are disclosed in the prior art, discovering the optimum or
workable ranges involves only routine skill in the art (In re Aller, 105 USPQ 223).

Li 2006 does not teach the oxidized species, aspect ratio, and oxidation level of
the carbon nanotubes.

Niu ‘753 teaches disassembled (disentangled) discrete carbon nanotubes that
have an oxygen content of 3.8% (column 6, lines 41-44, Table 5), which is considered
the oxidation level. Niu ‘753 further teaches nanotubes include those having a length to
diameter ratio of greater than 5 (column 8, lines 34-40). This teaching of Niu teaches
an aspect ratio of 5 or greater which establishes a prima facie case of obviousness as it
encompasses the claimed range. See MPEP 2144.05 regarding the Obviousness of

Ranges. Niu ‘753 further teaches the discrete carbon nanotubes comprise oxidized

species selected from the group consisting of carboxylic, ketone or hydroxyl

functionalities (see col 10 lines 4-8).
Therefore, it would have been obvious to one of ordinary skill in the art at the
time of the invention to use disassembled discrete carbon nanotubes with carboxylic,

ketone or hydroxyl functionalities and increased oxygen content in the invention of Li

2006 because Niu discloses that an increase in oxygen content can also improve
density of the material (column 14, lines 66-67). It also would have been obvious to
one of ordinary skill in the art at the time of the invention to use the aspect ratio as
taught by Niu for the carbon nanotubes of Li 2006 because one would want a sufficient
aspect ratio for binding to the materials in the electrode. Furthermore, it has been held

that where the general conditions of the claim are disclosed in the prior art, discovering
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the optimum or workable ranges involves only routine skill in the art (In re Aller, 105
USPQ 223).

Regarding the ionically attached surface of the discrete carbon nanotubes having
layers of lithium ion active material ionically attached to their surface, the prior art
teaches the structure and materials of the composition as instantly claimed and it is
therefore expected that the same ionic attachment is present in the prior art.

See MPEP Section 2112.01 |. PRODUCT AND APPARATUS CLAIMS - WHEN
THE STRUCTURE RECITED IN THE REFERENCE IS SUBSTANTIALLY IDENTICAL
TO THAT OF THE CLAIMS, CLAIMED PROPERTIES OR FUNCTIONS ARE
PRESUMED TO BE INHERENT

Where the claimed and prior art products are identical or substantially identical in
structure or composition, or are produced by identical or substantially identical
processes, a prima facie case of either anticipation or obviousness has been
established. In re Best, 562 F.2d 1252, 1255, 195 USPQ 430, 433 (CCPA 1977). "When
the PTO shows a sound basis for believing that the products of the applicant and the
prior art are the same, the applicant has the burden of showing that they are not."

In re Spada, 911 F.2d 705, 709, 15 USPQ2d 1655, 1658 (Fed. Cir. 1990).

As to claim 11, Li 2006 teaches a novel composite cathode material of lithium
iron phosphate and multi-walled carbon nanotubes for a lithium ion battery, See e.g.

Section 4. Conclusions. Li 2006 further teaches discrete, non-agglomerated, and

exfoliated carbon nanotubes having a surface (MWCNTSs with surface, see figure 2,
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which are considered discrete and exfoliated as instantly claimed because they are
dispersed in the composite cathode slurry mixture).

Li 2006 further teaches mixtures of ion active materials comprising migratable
ions (the mixture of LiFePO4: PVDF: MWCNTSs is a mixture of ion active materials with
e.g. lithium migratable ions, see page 664 second column second paragraph). Li 2006
further teaches the mixture is in a weight ratio of 90:5:5 and thus the lithium ion to other
total ions ratio is 90:5 which is a normalized ratio of 18:1. Li 2006's ratio of 18:1 is a
point which falls within the claimed range of a ratio of lithium ion to other total ions in the
ion active materials is at least 2:1 to 25:1 and thus anticipates the claimed range. See
MPEP 2131.03 regarding the Anticipation of Ranges.

Li 2006 further teaches the discrete carbon nanotubes having layers of lithium
ion active material attached to their surface and wherein the carbon nanotubes are
uniformly dispersed without clustering on a dimension scale of less than about 1
micrometer, see figures 2a and 2b which shows the MWCNTs on a dimension scale of
1 micron in 2a being uniformly dispersed without clustering.

Li 2006 does not teach the oxidized species, aspect ratio, and oxidation level of
the carbon nanotubes.

Niu ‘753 teaches disassembled (disentangled) discrete carbon nanotubes that
have an oxygen content of 3.8% (column 6, lines 41-44, Table 5), which is considered
the oxidation level. Niu ‘753 further teaches nanotubes include those having a length to
diameter ratio of greater than 5 (column 8, lines 34-40). This teaching of Niu teaches

an aspect ratio of 5 or greater which establishes a prima facie case of obviousness as it
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encompasses the claimed range. See MPEP 2144.05 regarding the Obviousness of

Ranges. Niu ‘753 further teaches the discrete carbon nanotubes comprise oxidized

species selected from the group consisting of carboxylic, ketone or hydroxyl

functionalities (see col 10 lines 4-8).
Therefore, it would have been obvious to one of ordinary skill in the art at the
time of the invention to use disassembled discrete carbon nanotubes with carboxylic,

ketone or hydroxyl functionalities and increased oxygen content in the invention of Li

2006 because Niu discloses that an increase in oxygen content can also improve
density of the material (column 14, lines 66-67). It also would have been obvious to
one of ordinary skill in the art at the time of the invention to use the aspect ratio as
taught by Niu for the carbon nanotubes of Li 2006 because one would want a sufficient
aspect ratio for binding to the materials in the electrode. Furthermore, it has been held
that where the general conditions of the claim are disclosed in the prior art, discovering
the optimum or workable ranges involves only routine skill in the art (In re Aller, 105

USPQ 223).

As to claim 12, Li 2006 teaches a novel composite cathode material of lithium
iron phosphate and multi-walled carbon nanotubes for a lithium ion battery, See e.g.

Section 4. Conclusions. Li 2006 further teaches oxidized, nhon-agglomerated, carbon

nanotubes having a surface (MWCNTs with surface, see figure 2 and the first paragraph

of the Experimental section on page 664), which are considered oxidized because they

are washed with nitric acid).
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Li 2006 further teaches mixtures of ion active materials comprising migratable
ions (the mixture of LiFePO4: PVDF: MWCNTSs is a mixture of ion active materials with
e.g. lithium migratable ions, see page 664 second column second paragraph). Li 2006
further teaches the mixture is in a weight ratio of 90:5:5 and thus the lithium ion to other
total ions ratio is 90:5 which is a normalized ratio of 18:1. Li 2006's ratio of 18:1 is an
anticipatory point which falls within the claimed range of a ratio of lithium ion to other
total ions in the ion active materials is at least 2:1 to 25:1. See MPEP 2131.03
regarding the Anticipation of Ranges.

Li 2006 further teaches the discrete carbon nanotubes having layers of lithium
ion active material attached to their surface, see figure 2.

Li 2006 does not teach the oxidized species, aspect ratio, and oxidation level of
the carbon nanotubes.

Niu ‘753 teaches disassembled (disentangled) discrete carbon nanotubes that
have an oxygen content of 3.8% (column 6, lines 41-44, Table 5), which is considered
the oxidation level. Niu ‘753 further teaches nanotubes include those having a length to
diameter ratio of greater than 5 (column 8, lines 34-40). This teaching of Niu teaches
an aspect ratio of 5 or greater which establishes a prima facie case of obviousness as it
encompasses the claimed range. See MPEP 2144.05 regarding the Obviousness of

Ranges. Niu ‘753 further teaches the discrete carbon nanotubes comprise oxidized

species selected from the group consisting of carboxylic, ketone or hydroxyl

functionalities (see col 10 lines 4-8).
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Therefore, it would have been obvious to one of ordinary skill in the art at the
time of the invention to use disassembled discrete carbon nanotubes with carboxylic,

ketone or hydroxyl functionalities and increased oxygen content in the invention of Li

2006 because Niu discloses that an increase in oxygen content can also improve
density of the material (column 14, lines 66-67). It also would have been obvious to
one of ordinary skill in the art at the time of the invention to use the aspect ratio as
taught by Niu for the carbon nanotubes of Li 2006 because one would want a sufficient
aspect ratio for binding to the materials in the electrode. Furthermore, it has been held
that where the general conditions of the claim are disclosed in the prior art, discovering
the optimum or workable ranges involves only routine skill in the art (In re Aller, 105
USPQ 223).

Regarding the ionically attached surface of the discrete carbon nanotubes having
layers of lithium ion active material ionically attached to their surface, the prior art
teaches the structure and materials of the composition as instantly claimed and it is
therefore expected that the same ionic attachment is present in the prior art.

See MPEP Section 2112.01 . PRODUCT AND APPARATUS CLAIMS - WHEN
THE STRUCTURE RECITED IN THE REFERENCE IS SUBSTANTIALLY IDENTICAL
TO THAT OF THE CLAIMS, CLAIMED PROPERTIES OR FUNCTIONS ARE
PRESUMED TO BE INHERENT

Where the claimed and prior art products are identical or substantially identical in
structure or composition, or are produced by identical or substantially identical

processes, a prima facie case of either anticipation or obviousness has been
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established. In re Best, 562 F.2d 1252, 1255, 195 USPQ 430, 433 (CCPA 1977). "When
the PTO shows a sound basis for believing that the products of the applicant and the
prior art are the same, the applicant has the burden of showing that they are not."

In re Spada, 911 F.2d 705, 709, 15 USPQ2d 1655, 1658 (Fed. Cir. 1990).

As to claim 13, Li 2006 teaches the discrete carbon nanotubes having layers of
lithium ion active material are attached to their surface, see figure 2.

Li 2006 teaches the product as instantly claimed. The limitation regarding
chemical attachment does not impart additional structural or chemical limitations that
distinguish the instant claims from that of the prior art.

Furthermore, it is inherent that Van der Waals forces exist between the materials
of Li 2006 which teaches chemical attachment as instantly claimed.

As to claims 14 and 15, Li 2006 teaches the mixture is in a weight ratio of 90:5:5
and thus the lithium ion to other total ions ratio is 90:5 which is a normalized ratio of
18:1 which anticipates the claimed ranges of the ratio of lithium ion to other total ions in
the ion active materials is from 3:1 to 25:1 and 10:1 to 25:1.

As to claims 16 and 17, Li 2006 teaches the mixture is in a weight ratio of 90:5:5
and thus the lithium ion to other total ions ratio is 90:5 which is a normalized ratio of
18:1 which teaches the claimed ranges of the ratio of lithium ion to other total ions in the
ion active materials is from 3:1 to 25:1 and 10:1 to 25:1.

As to claims 18 and 19, Li 2006 teaches the mixture is in a weight ratio of 90:5:5

and thus the lithium ion to other total ions ratio is 90:5 which is a normalized ratio of
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18:1 which anticipates the claimed ranges of the ratio of lithium ion to other total ions in
the ion active materials is from 3:1 to 25:1 and 10:1 to 25:1.

As to claims 20 and 21, Li 2006 teaches the mixture is in a weight ratio of 90:5:5
and thus the lithium ion to other total ions ratio is 90:5 which is a normalized ratio of
18:1 which anticipates the claimed ranges of the ratio of lithium ion to other total ions in

the ion active materials is from 3:1 to 25:1 and 10:1 to 25:1.

Claims 6 and 7 are rejected under pre-AlA 35 U.S.C. 103(a) as being
unpatentable over Li 2006 in view of Niu ‘753 and in further view of Zhamu et al., US
2010/0176337 A1, herein referred to as Zhamu ‘337.

As to claims 6 and 7, Li 2006 teaches the composition of claim 1.

Li 2006 does not teach the composition further comprising graphene or
oxygenated graphene and wherein the weight ratio of grapheme to carbon nanotube is
in the range of 0.1:99.9 t0 99.9:0.1.

Zhamu ‘337 teaches graphene reinforced composite electrode for lithium ion
batteries (see e.g. title and abstract). Zhamu ‘337 further teaches that the graphene
platelets occupy a weight fraction of 2% to 50% of the total nanocomposite weight (see
[0089]).

It would have been obvious to one of ordinary skill in the art at the time of the
invention to use the graphene weight fraction as taught by Zhamu ‘337 in the the
nanocomposite mixture of Li 2006 because Zhamu ‘337 teaches that the graphene

reinforces the electrode.
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Double Patenting

Applicant is advised that should claims 1, 10, 11, or 12 be found allowable, the
other of claims 1, 10, 11, and 12 will be objected to under 37 CFR 1.75 as being a
substantial duplicate thereof. 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).

The differences in the discrete, dispersible, etc. descriptions used to describe the
carbon nanotubes do not recite a clear distinction as presently claimed. Furthermore,
claim 10 differs in the weight ratio of carbon nanotubes to lithium salts which would be
an obvious variant based upon Li 2006’s teaching regarding the concentration of lithium

salts to carbon nanotubes as discussed with claim 10 above.

The nonstatutory double patenting rejection is based on a judicially created
doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the
unjustified or improper timewise extension of the “right to exclude” granted by a patent
and to prevent possible harassment by multiple assignees. A nonstatutory double
patenting rejection is appropriate where the claims at issue are not identical, but at least
one examined application claim is not patentably distinct from the reference claim(s)
because the examined application claim is either anticipated by, or would have been

obvious over, the reference claim(s). See, e.g., In re Berg, 140 F.3d 1428, 46 USPQ2d
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1226 (Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29 USPQ2d 2010 (Fed. Cir.
1993); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 1985); In re Van Ornum,
686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 F.2d 438, 164 USPQ 619
(CCPA 1970); and In re Thorington, 418 F.2d 528, 163 USPQ 644 (CCPA 1969).

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) or 1.321(d)
may be used to overcome an actual or provisional rejection based on a nonstatutory
double patenting ground provided the reference application or patent either is shown to
be commonly owned with this application, or claims an invention made as a result of
activities undertaken within the scope of a joint research agreement. See MPEP §
717.02 for applications subject to examination under the first inventor to file provisions
of the AIA as explained in MPEP § 2159. See MPEP §§ 706.02(I)(1) - 706.02(1)(3) for
applications not subject to examination under the first inventor to file provisions of the
AlA. A terminal disclaimer must be signed in compliance with 37 CFR 1.321(b).

The USPTO Internet website contains terminal disclaimer forms which may be
used. Please visit www.uspto.gov/forms/. The filing date of the application in which the
formis filed determines what form (e.g., PTO/SB/25, PTO/SB/26, PTO/AIA/25, or
PTO/AIA/26) should be used. A web-based eTerminal Disclaimer may be filled out
completely online using web-screens. An eTerminal Disclaimer that meets all
requirements is auto-processed and approved immediately upon submission. For more
information about eTerminal Disclaimers, refer to

http://www.uspto.gov/patents/process/file/efs/guidance/eTD-info-l.jsp.
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Claim 1 is rejected on the ground of nonstatutory double patenting as being
unpatentable over claims 1- of U.S. Patent No. 8,808,909. Although the claims at issue
are not identical, they are not patentably distinct from each other because:

Claim 1 of the 8,808,909 recites

A composition useful for lithium ion batteries comprising: discrete carbon
nanotubes having crystals or layers of lithium ion active material attached
to their surface, wherein the discrete carbon nanotubes have an aspect
ratio of 10 to 500 and oxidation levels from 1% to 15% by weight of the
carbon nanotube.

This claim is broader in scope than instant independent claims 1, 10, 11, and 12
and identically recites the claimed ranges of the aspect ratio and oxidation levels of the
carbon nanotubes as well as claiming the crystal/material layers.

Claim 2 of the 8,808,909 and instant claim 4 recite the same group elements for
the crystals/layers.

Claim 4 of the 8,808,909 and instant claim 7 recite identically the same range of
the graphene/nanotube weight ratio.

Claim 5 of the 8,808,909 and instant independent claim 10 recite same the range
of weight percentage.

Claim 6 of the 8,808,909 and instant independent claim 11 recite same the range
of the carbon nanotube dispersion scale.

Claim 7 of the 8,808,909 recites attachment which is broader than instant

independent claims 1, 10, 11, and 12 which recite ionic attachment attachment.
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Claim 8 of the 8,808,909 recites chemical attachment which is broader than

instant independent claims 1, 10, 11, and 12 which recite ionic attachment attachment.

Claim 1 is rejected on the ground of nonstatutory double patenting as being
unpatentable over claims 1- of U.S. Patent No. 8,968,924. Although the claims at issue
are not identical, they are not patentably distinct from each other because:

Claim 1 of 8,968,924 recites

A composition used in lithium ion batteries comprising: discrete carbon
nanotubes having ion active material attached to their surface, wherein the
discrete carbon nanotubes have an aspect ratio of 10 to 500 and oxidation
levels from 1% to 15% by weight of the carbon nanotube, and wherein the
ion active material comprise a lithium metal salt and an element selected
from the group consisting of: iron, manganese, cobalt, copper, nickel,
vanadium, titanium, and mixtures thereof.

This claim is broader in scope than instant independent claim 1 and 2 and
identically recites the claimed ranges of the aspect ratio and oxidation levels of the
carbon nanotubes, the crystal/material layers, and the lithium metal salt elements.

Claim 2 of the 8,968,924 and instant claim 6 recite the same graphene or
oxygenated graphene.

Claim 3 of the 8,968,924 and instant claim 7 recite identically the same range of

the graphene/nanotube weight ratio.
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Claim 4 of the 8,968,924 and instant independent claim 10 recite same the range
of weight percentage and the lithium metal salt is obvious in the instant application
based on instant claim 1.

Claim 5 of the 8,968,924 recites attachment which is broader than instant

independent claim 1 which recites ionic attachment attachment.

Response to Arguments

Applicant's arguments filed 11/6/2015 have been fully considered but they are
not persuasive.

The applicant’s argument toward the newly claimed ionic attachment is not
persuasive for the reasons set forth in the prior art rejection above. The applicant is
encourage to submit evidence and/or arguments showing that there is a difference
between the prior art and the instant claims regarding ionic attachment.

The applicant argues that “Niu teaches away from oxidized, non- agglomerated,
discrete nanotubes by virtue of the fact that Niu relates to agglomerates of nanotubes
that increase in size with oxidation. (Niu, col. 10, line 40). Niu refers to its agglomerated
nanotubes as a "fuzzy tennis ball" or "loose bundles". (Niu, col. 10, lines 60-65).” This
argument is not persuasive as instant claim language is not so descriptive as to
preclude the teachings of the prior art.

The applicant’s argument regarding oxidized carbon nanotubes in the first full
paragraph on page 7 of the remarks is (1) not in scope with the instant claims and (2) is

not persuasive:
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1. The instant claims positively claim oxidation levels of 1% to 15% while
the applicant appears to be arguing that no oxide groups are preferable;
therefore this argument is not commensurate in scope with the instant claims.

2. As previously presented, Li does not teach the level of oxidation and
Niu is relied upon to remedy this deficiency; Niu teaches an oxidation level of
3.8%, which is a point within the claimed range as noted above. In response to
applicant's arguments against the references individually, one cannot show
nonobviousness by attacking references individually where the rejections are
based on combinations of references. See In re Keller, 642 F.2d 413, 208
USPQ 871 (CCPA 1981); In re Merck & Co., 800 F.2d 1091, 231 USPQ 375
(Fed. Cir. 1986).

*Also note that Li acknowledges some level of oxidation and that Li seeks
to minimize this oxidation as indicated by the page 666 first column last
paragraph of the Li reference and as indicated in the remarks; this teaching itself

could be in scope with the relatively low claimed range- 1-15%.

In response to applicant's argument that the references fail to show certain
features of applicant’s invention, it is noted that the features upon which applicant relies
(i.e., the structure of the discrete and exfoliated carbon nanotubes, as argued by the
applicant on page 7 last paragraph of the remarks has relied on features as discussed
in the remarks and in [0024] of the instant specification) are not recited in the rejected

claim(s). Although the claims are interpreted in light of the specification, limitations from
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the specification are not read into the claims. See In re Van Geuns, 988 F.2d 1181, 26
USPQ2d 1057 (Fed. Cir. 1993).

Furthermore, the applicant’s arguments with respect to the instant claims have
been considered but are moot because the arguments do not apply to any of the

references being used in the current rejection.

Conclusion

The prior art previously made of record and not relied upon is considered
pertinent to applicant's disclosure:

Maxim N. Tchoul,t, Warren T. Ford,*,T, Giulio Lolli,}, Daniel E. Resasco,f and,
and Sivaram Arepalli, Effect of Mild Nitric Acid Oxidation on Dispersability, Size, and
Structure of Single-Walled Carbon Nanotubes, Chemistry of Materials 2007 19 (23),
5765-5772, teaches that the oxidation of single-walled carbon nanotubes (SWNTs) with
nitric acid increases their dispersability in water, methanol, and N,N-dimethylformamide,
see e.g. abstract.

Bo Jin, En Mei Jin, Kyung-Hee Park, Hal-Bon Gu, Electrochemical properties of
LiFePO,-multiwalled carbon nanotubes composite cathode materials for lithium polymer
battery, Electrochemistry Communications, Volume 10, Issue 10, October 2008, Pages

1537-1540, teaches a composite material relevant to the claimed invention.

Any inquiry concerning this communication or earlier communications from the

examiner should be directed to Philip A. Stuckey, PhD whose telephone number is
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(571)272-9875. The examiner can normally be reached on Monday - Friday 8:00 AM -
5:00 PM EST.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Milton Cano can be reached on (571)272-1398. 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.
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). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/Philip A. Stuckey/ /MILTON | CANO/
Examiner, Art Unit 1723 Supervisory Patent Examiner
Art Unit 1723
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Application No. Applicant(s)
, . , 13/529,797 BOSNYAK ET AL.
Applicant-Initiated Interview Summary i i
Examiner Art Unit
Philip A. Stuckey, PhD 1723

All participants (applicant, applicant’s representative, PTO personnel):

(1) Philip A. Stuckey. (3)Gregory Porter.
(2) Milton Cano. (4)Steve Krupp.

Date of Interview: 05 November 2015.

Type: Telephonic  [] Video Conference
[] Personal [copy given to: []applicant  [] applicant’s representative]

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

Issues Discussed []101 [J112 X102 [X]103 [X]Others

(For each of the checked box(es) above, please describe below the issue and detailed description of the discussion)
Claim(s) discussed: 1.
Identification of prior art discussed: of record.

Substance of Interview
(For each issue discussed, provide a detailed description and indicate if agreement was reached. Some topics may include: identification or clarification of a
reference or a portion thereof, claim interpretation, proposed amendments, arguments of any applied references etc...)

The applicant’s representatives presented a proposed claim amendment and a discussion perused related to the
structure of the claimed discrete and exfoliated carbon nanotubes and the oxidation levels of the nanotubes. The
applicant was encouraged to further define the structural limitations that define over the prior art. The applicant’s
representatives were also reminded that the limitations of the claims need to define over the prior art in terms of
structure rather than function per MPEP 2114.

Applicant recordation instructions: The formal written reply to the last Office action must include the substance of the interview. (See MPEP
section 713.04). If areply to the last Office action has already been filed, applicant is given a non-extendable period of the longer of one month or
thirty days from this interview date, or the mailing date of this interview summary form, whichever is later, to file a statement of the substance of the
interview

Examiner recordation instructions: Examiners must summarize the substance of any interview of record. A complete and proper recordation of
the substance of an interview should include the items listed in MPEP 713.04 for complete and proper recordation including the identification of the
general thrust of each argument or issue discussed, a general indication of any other pertinent matters discussed regarding patentability and the
general results or outcome of the interview, to include an indication as to whether or not agreement was reached on the issues raised.

[ Attachment
/Philip A. Stuckey/ /MILTON | CANO/
Examiner, Art Unit 1723 Supervisory Patent Examiner, Art Unit 1723

U.S. Patent and Trademark Office
PTOL-413 (Rev. 8/11/2010) Interview Summary Paper No. 20151105
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Summary of Record of Interview Requirements

Manual of Patent Examining Procedure (MPEP), Section 713.04, Substance of Interview Must be Made of Record
A complete written statement as to the substance of any face-to-face, video conference, or telephone interview with regard to an application must be made of record in the
application whether or not an agreement with the examiner was reached at the interview.

Title 37 Code of Federal Regulations (CFR) § 1.133 Interviews
Paragraph (b)

In every instance where reconsideration is requested in view of an interview with an examiner, a complete written statement of the reasons presented at the interview as
warranting favorable action must be filed by the applicant. An interview does not remove the necessity for reply to Office action as specified in §§ 1.111, 1.135. (35 U.S.C. 132)

37 CFR §1.2 Business to be transacted in writing.
All business with the Patent or Trademark Office should be transacted in writing. The personal attendance of applicants or their attorneys or agents at the Patent and
Trademark Office is unnecessary. The action of the Patent and Trademark Office will be based exclusively on the written record in the Office. No attention will be paid to
any alleged oral promise, stipulation, or understanding in relation to which there is disagreement or doubt.

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

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

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

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

The Form provides for recordation of the following information:

— Application Number (Series Code and Serial Number)

—Name of applicant

—Name of examiner

—Date of interview

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

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

—An indication whether or not an exhibit was shown or a demonstration conducted

— An identification of the specific prior art discussed

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

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

It is desirable that the examiner orally remind the applicant of his or her obligation to record the substance of the interview of each case. It
should be noted, however, that the Interview Summary Form will not normally be considered a complete and proper recordation of the interview
unless it includes, or is supplemented by the applicant or the examiner to include, all of the applicable items required below concerning the
substance of the interview.

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

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

2) an identification of the claims discussed,

3) an identification of the specific prior art discussed,

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

Interview Summary Form completed by the Examiner,

5) a brief identification of the general thrust of the principal arguments presented to the examiner,

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

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

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

the examiner.

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

Examiner to Check for Accuracy

If the claims are allowable for other reasons of record, the examiner should send a letter setting forth the examiner’s version of the
statement attributed to him or her. If the record is complete and accurate, the examiner should place the indication, “Interview Record OK” on the
paper recording the substance of the interview along with the date and the examiner’s initials.
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Doc code: RCEX PTO/SB/30EFS (07-09)

Doc description: Request for Continued Examination (RCE) Approved for use through 07/31/2012. OMB 0851-0031
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 contains a valid OMB control number.

REQUEST FOR CONTINUED EXAMINATION(RCE)TRANSMITTAL
(Submitted Only via EFS-Web)

Application | 4054797 Filing | 5445 06-21 Docket Number | e\ 4 6008us (223156) At 1 4703
Number Date (if applicable) Unit

First Named| . b Bosnyak Examiner Philip A Stuckey

Inventor Name

This is a Request for Continued Examination (RCE) under 37 CFR 1.114 of the above-identified application.
Request for Continued Examination (RCE) practice under 37 CFR 1.114 does not apply to any utility or plant application filed prior to June 8,
1995, or to any design application. The Instruction S8heet for this form is located at WWW . .USPTO.GOV

SUBMISSION REQUIRED UNDER 37 CFR 1.114

Note: If the RCE is proper, any previously filed unentered amendments and amendments enclosed with the RCE will be entered in the order
in which they were filed unless applicant instructs otherwise. If applicant does not wish to have any previously filed unentered amendment(s)
entered, applicant must request non-entry of such amendment(s).

I:l Previously submitted. If a final Office action is outstanding, any amendments filed after the final Office action may be considered as a
submission even if this box is hot checked.

|:| Consider the arguments in the Appeal Brief or Reply Brief previously filed on

[ ] Other

Enclosed

Amendment/Reply
|:| Information Disclosure Statement (IDS)

|:| Affidavit(s)/ Declaration{s)

[] Other

MISCELLANEOUS

|:| Suspension of action on the above-identified application is requested under 37 CFR 1.103(c) for a period of months
{Period of suspension shall not exceed 3 months; Fee under 37 CFR 1.17{i) required)

[] Other

FEES

The RCE fee under 37 CFR 1.17(e) is required by 37 CFR 1.114 when the RCE is filed.
The Director is hereby authorized to charge any underpayment of fees, or credit any overpayments, to
Deposit Account No 5008927

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT REQUIRED

Patent Practitioner Signature
[] Applicant Signature

EFS - Web21.15
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Doc code: RCEX
Doc description: Request for Continued Examination (RCE)

PTO/SB/30EFS (07-09)

Approved for use through 07/31/2012. OMB 0851-0031
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 contains a valid OMB control number.

Signhature of Registered U.S. Patent Practitioner

Signature

/Gregory L. Porter/

Date (YYYY-MM-DD)

2015-11-06

Name

Gregory L. Porter

Registration Number

40131

This collection of information is required by 37 CFR 1.114. 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 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,
F.O. Box 1450, Alexandria, VA 22313-1450.
If you need assistance in completing the form, call 1-800-PT0-9199 and seiect option 2.
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Privacy Act Statement

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

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

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information
Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these records.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
negotiations.

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

A record in this system of records may be disclosed, as a routine use, tc a contractor of the Agency having need
for the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.8.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization,
pursuant to the Patent Cooperation Treaty.

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

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services,
or his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and pregrams, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspecticn of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.5.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record may
be disclosed, subject to the limitaticns of 37 CFR 1.14, as a routine use, to the public if the record was filed in an
application which became abandcned or in which the proceedings were terminated and which application is
referenced by either a published application, an application cpen to public inspections or an issued patent.

A record from this system of records may be disclosed, as a rcutine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law cor regulation.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant:  Clive P. Bosnyak, et al.

Serial No.: 13/529,797

Filed: June 21, 2012

Art Unit: 1723

Examiner: Phillip A. Stuckey

Conf. No.: 1004

For: LITHIUM ION BATTERIES USING DISCRETE CARBON NANOTUBES,
METHODS FOR PRODUCTION THEREOF AND PRODUCTS OBTAINED
THEREFROM

Mail Stop RCE

Commissioner for Patents

Box AF

P.O. Box 1450

Alexandria, VA 22313-1450

REQUEST FOR CONTINUED EXAMINATION, INTERVIEW SUMMARY, AND
SUPPLEMENTAL AMENDMENT AND RESPONSE TO FINAL OFFICE ACTION

OF MARCH 24, 2015

Dear Examiner Stuckey:

Thank you for courtesies extended by you and Mr. Cano to myself and Steve Krupp during

the November 5th, 2015 telephonic interview to discuss the pending claims and the Li and Niu

references. While an agreement on the claims was not reached the interview was a productive

exchange of views. As discussed, the instant RCE is being submitted with amendments discussed

during the interview.

Amendments to the Claims are reflected in the listing of claims that begin on page 2 of this

papet.

Remarks begin on page 6 of this paper.

HOU:3607211.1
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IN THE CLAIMS:

L.

(Currently Amended) A composition useful for lithium ion batteries comprising:

discrete, non-agglomerated, and exfoliated carbon nanotubes having a surface, and mixtures

of ion active materials comprising migratable ions_said materials comprising crystals or

layers of lithium ion active material, wherein a ratio of lithium ion to other total ions in the

"ion active materials is at least 2:1 to 25:1, and wherein the discrete carbon nanotubes have

crystals or layers of lithium ion active material jonically attached to their surface and

wherein the discrete carbon nanotubes comprise oxidized species selected from the group

consisting of carboxvlic, ketone, or hydroxyl functionalities, and wherein the discrete carbon

nanotubes have an aspect ratio of 10 to 500 and oxidation levels from 1% to 15% by weight

of the carbon nanotube;

(Original) The composition of claim 1, wherein the crystals or layers of lithium ion active
material comprise a lithium metal salt and an element selected from the group consisting of:

iron, manganese, cobalt, copper, nickel, vanadium, titanium, and mixtures thereof.

(Previously presented) The composition of claim 2, wherein the lithium metal salt has an

olivine crystal structure and wherein the lithium metal salt is LiFePO4 or LiMnPO,.

(Original) The composition of claim 1, wherein the crystals or layers of lithium ion active
material comprise tin, silicon, copper, antimony, aluminum, germanium, titanium, or

mixtures thereof.
(Cancelled).
(Original) The composition of claim 1, further comprising graphene or oxygenated graphene.

(Previously presented) The composition of claim 6, wherein the weight ratio of graphene to

carbon nanotube is in the range of 0.1:99.9 to 99.9:0.1.
(Withdrawn) A process for the production of the discrete carbon nanotubes having crystals
or layers of lithium ion active materials attached to their surface, comprising the steps of:

a) selecting carbon nanotubes of aspect‘ratio 10 to 500 and oxidation level 1% to 15%

percent by weight;

HOU:3607211.1
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10.

b) mixing the carbon nanotubes with a high boiling point liquid;
¢) adding reagents in correct balance to synthesize a lithium salt;

d) reacting the mixture at a temperature to form the lithium salt while sonicating the

mixture;
e) separating the solid discrete carbon nanotube salts from the liquid; and

f) drying and annealing the solid discrete carbon nanotube salts under an inert atmosphere

at sufficient temperature to obtain an olivine crystal structure.

(Withdrawn) A process for the production of the discrete carbon nanotubes having crystals

‘or layers of lithium ion active materials attached to their surface, comprising the steps of:

a) selecting carbon nanofubes of aspect ratio 10 to 500 and oxidation level of 1% to 15% by

weight;
b) mixing the carbon nanotubes and a lithium salt in a liquid with surfactant;
¢) sonicating the liquid carbon nanotube/lithium salt mixture;
d) separating the solid salts from the liquid; and

e) drying and annealing the solid discrete carbon nanotubes with attached lithium salts

under an inert atmosphere at sufficient temperature to obtain an olivine crystal structure.

(Currently Amended) A composition useful for lithium ion batteries, comprising discrete,

non-agglomerated, and exfoliated carbon nanotubes having a surface, and mixtures of ion

active materials comprising migratable ions said materials comprising crystals or layers of

lithium ion active material, wherein a ratio of lithium ion to other total ions in the ion active

materials is at least 2:1 to 25:1, wherein the discrete carbon nanotubes have crystals or layers
of lithium ion active materials ionically attached to their surface, and wherein the carbon
nanotubes are in a weight ratio of carbon nanotubes to lithium salts of 0.1% to 10% and

wherein the discrete carbon nanotubes comprise oxidized species selected from the group

consisting of carboxylic, ketone, or hydroxyl functionalities, and wherein the discrete carbon

nanotubes have an aspect ratio of 10 to 500 and oxidation levels from 1% to 15% by weight

of the carbon nanotube.

HOU:3607211.1
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11.

12.

13.

14,

15.

16.

(Currently Amended) A composition useful for lithium ion batteries, comprising oxidized

discrete, non-agglomerated, and exfoliated carbon nanotubes having a surface, and mixtures

of ion active materials comprising migratable ions_said materials comprising crystals or

layers of lithium ion active material, wherein a ratio of lithium ion to other total ions in the
ion active materials is at least 2:1 to 25:1, wherein the discrete carbon nanotubes have
crystals or layers of lithium ion active materials attached to their surface, and wherein the
carbon nanotubes are uniformly dispersed without clustering on a dimension scale of less

than about 1 micrometer and wherein the discrete carbon nanotubes comprise oxidized

species selected from the group consisting of carboxylic, ketone, or hydroxyl functionalities,

and wherein the discrete carbon nanotubes have an aspect ratio of 10 to 500 and oxidation

levels from 1% to 15% by weight of the carbon nanotube.

(Currently Amended) A composition useful for lithium ion batteries, comprising uniformly

dispersible oxidized , non-agglomerated carbon nanotubes having a surface, and mixtures of

ion active materials comprising migratable ions_said materials comprising crystals or layers

of lithium ion active material, wherein a ratio of lithium ion to other total ions in the ion

active materials is at least 2:1 to 25:1, and wherein the discrete carbon nanotubes have
crystals or layers of lithium ion active materials ionically attached to their surface and

wherein the discrete carbon nanotubes comprise oxidized species selected from the group

consisting of carboxvylic, ketone, or hydroxyl functionalities, and wherein the discrete carbon

nanotubes have an aspect ratio of 10to 5 00 and oxidation levels from 1% to 15% by weight

of the carbon nanotube.

(Original) The composition of claim 12, wherein the crystals or layers of lithium ion active

materials are chemically attached to the surface of the dispersible oxidized carbon nanotubes.

(Previously presented) The composition of claim 1 where the ratio of lithium ioh to other

total ions in the ion active materials is from 3:1 to 25:1.

(Previously presented) The composition of claim 1 where the ratio of lithium ion to other

total ions in the ion active materials is from 10:1 to 25:1.

(Previously presented) The composition of claim 10 where the ratio of lithium ion to other

HOU:3607211.1
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17.

18.

19.

20.

21.

total ions in the ion active materials is from 3:1 to 25:1.

(Previously presented) The composition of claim 10 where the ratio of lithium ion to other

total ions in the ion active materials is from 10:1 to 25:1.

(Previously presented) The composition of claim 11 where the ratio of lithium ion to other

total ions in the ion active materials is from 3:1 to 25:1.

(Previously presented) The composition of claim 11 where the ratio of lithium ion to other
total ions in the ion active materials is from 10:1 to 25:1.

(Previously presented) The composition of claim 12 where the ratio of lithium ion to other
total ions in the ion active materials is from 3:1 to 25:1.

(Previously presented) Thé composition of claim 12 where the ratio of lithium ion to other

total ions in the ion active materials is from 10:1 to 25:1.

HOU:3607211.1
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REMARKS

Pending in the current application are Claims 1-7 and 10-21. All independent claims, Claims
1, 10, 11, and 12, have been amended to provide antecedent basis for “surface” and “crystals or
layers of lithium ion active material” as suggested in the interview. The independent claims have
also been amended to specify that the nanotubes are “non—agglomérated” as suggested in the
interview with support found at, for example, Figure 1. In addition, the independent claims have
been amended to specify that the nanotubes “comprise oxidized species selected from the group
consisting of carboxylic, ketone, or hydroxyl functionalities.” Support is found at, for example,
paragraph [0034] of the published application US 2012/0328946. Lastly, the independent claims
have been amended to specify that the crystals or layers of lithium ion active materials are
“ionically” attached to the nanotube surface. Support is found at, for example, paragraph [0026] of
the published application US 2012/0328946. No new matter has been added. Applicants
respectfully request reconsideration of this Application in view of the above Amendments and the

following remarks.

L As Amended Claims 1-7 and 10-21 Are Patentable Over the Cited References as Li
Does Not Have Lithium Ion Active Material Ionically Attached to Nanotubes and
Teaches Away from Oxidation While Niu is Agglomerated and Also Lacks Lithium Ion
Active Material Ionically Attached to Nanotubes

The claims were rejected under 35 U.S.C. §103(a) (pre-AlA) as being unpatentable over Li
2006 (Li) in view of Niu et al. U.S. 7,070,753 (Niu). ‘

The primary reference of Li does not have lithium ion active material ionically attached
to nanotubes. Instead, Li simply mixes the materials and therefore, at best, the materials have
affinity via Van der Waals forces as stated on page 6 of the Final Office Action. The secondary
reference of Niu does not rémedy this deficiency. In fact, Niu teaches away from oxidized, non-
agglomerated, discrete nanotubes by virtue of the fact that Niu relates to agglomerates of
nanotubes that increase in size with oxidation. (Niu, col. 10, line 40). Niurefers to its agglomerated
nanotubes as a “fuzzy tennis ball” or “loose bundles”. (Niu, col. 10, lines 60-65).

Li’s LiFePO4 particles are in the presence of the tubes in a mixture but not ionically -

attached as claimed above. Li, et al describes his improvement occurred “due to that the interface

! The prior Office Action stated that the claims may not have priority to provisional application 61/500,560.
Applicants disagree but believe that there is no need to elaborate since the cited references at issue, Li and Niu, pre-
date the provisional application filing date.

HOU:3607211.1.
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was filled with MWCNTS.” (p.666 col 2, last paragraph) and that LiFePO4 is “mixed with acetylene
black and MWCNTS” (p.666 col. 1, last paragraph). This description confirms Li’s materials are not
ionically attached to nanotubes. That Liis a simple mixture is also confirmed by Li’s SEM images

which are reproduced below.

Fig. 2. SEM images of LiFePO/MWONTs composite enthode {8 plane section: b oross. seetion

What’s more, Li teaches directly away from oxidized nanotubes as claimed. Thatis, Li seeks

to delete any oxide groups on his crystallized nanotubes to “prevent irreversible reactions and
improve cycle efficiency.” (p.666 col. 1, last paragraph). This is a second, independent teaching
away from the instant claims that is not remedied with Niu.
II. Conclusion

It is submitted that the instant claims are patentable and a Notice of Allowance is requested.
The Commissioner is hereby authorized to charge any required fees to our Andrews Kurth LLP
Deposit Account No. 50-0897 (223156/DENA008). The Commissioner is also authorized to credit
any fee overpayment to the aforementioned Deposit Account.

The Examiner is invited to call the undersigned attorney at 713-220-4621, if a telephone call

could help resolve any item.

HOU:3607211.1
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Respectiully submitted,
/Gregory L. Porter/

Gregory L. Porter
Registration No. 40,131
Andrews Kurth LLP
600 Travis, Suite 4200
Houston, Texas 77002-2778
Office: (713)220-4621
Fax: (713)238-7169

pat-tmk@andrewskurth.com

Date:  November 6, 2015
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File Listing:

Document s . File Size(Bytes)/ Multi Pages
Document Description File Name A . .
Number Message Digest | Part/.zip| (ifappl.)
R t for Conti dE inati 639407
1 equestror Lontinue Xamination RCEpdf no 3
(RCE)
72b67a47d153331997b676ff5¢754ec69a6
Warnings:
Information:
423550
Amendment Submitted/Entered with
2 Filing of CPA/RCE RFOA_03242015.pdf no 8
7920235270bbc8371aed9e4359e4407cf6b)
6f20c
Warnings:
Information:
32872
3 Fee Worksheet (SB06) fee-info.pdf no 2
45d0345dae08ea259dd763063¢365 3babf7]
812c8
Warnings:
Information:
Total Files Size (in bytes):| 1095829

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/06 (09-11)

Approved for use through 1/31/2014. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

APPLICATION AS FILED - PART |

PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number Filing Date
Substitute for Form PTO-875 1 3/529,797 06/21/2012 D To be Mailed
eNTITY: [ LARGE [X] smaLL [] micro

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

/NICOLE C. LAWRENCE/

(Column 1) (Column 2)
FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($)
L1 Basic Fee N/A N/A N/A
(37 GFR 1.16(a), (b), or (c))
D SEARCH FEE N/A N/A N/A
(87 CFR1.16(K). (i) or (m))
|
EXAMINATION FEE
(37 GFR 1.16(0), (p), or (q)) N/A N/A N/A
TOTAL CLAIMS . .
(37 CFR 1.16(i)) minus 20 = X $ =
INDEPENDENT CLAIMS . N
(37 CFR 1.16(h)) minus 3 = X $ =
If the specification and drawings exceed 100 sheets
0 of paper, the application size fee due is $310 ($155
A3F7)PCL£A1T1|SN SIZE FEE for small entity) for each additional 50 sheets or
¢ 16(s)) fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37
CFR 1.16(s).
] MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16()
p—
* |If the difference in column 1 is less than zero, enter “0” in column 2. TOTAL
APPLICATION AS AMENDED - PART I
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER
| 11/06/2015 | =req PREVIOUSLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
E AMENDMENT PAID FOR
S I?;SL (87 CFR 20 Minus | = 21 =0 x $40 = 0
5 5
Independ ;
Z ) oEen |6 Minus | -6 -0 x 5210 - 0
= | [ Avplication Size Fee (37 CFR 1.16(s))
< f—
l:l FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j))
TOTAL ADD’L FEE 0
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER
AFTER PREVIOUSLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
— AMENDMENT PAID FOR
Z || Total 37cFr . : "
Gl s Minus = X $ =
= Independent . : xx
) $370?=R1.16Q) Minus = X $ =
& | T Appiication size Fee (37 GFR 1.16(s))
=
<C l:l FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j))
TOTAL ADD’L FEE
* If the entry in column 1 is less than the entry in column 2, write “0” in column 3. LIE

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.
If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.0.Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
13/529,797 06/21/2012 Clive P. Bosnyak DENA-0008 (223156) 1004
130577 7590 10/07/2015
EXAMINER
Andrews Kurth LLP | |
600 Travis Street STUCKEY, PHILIP A
Suite 4200
Houston, TX 77002 | ART UNIT | PAPER NUMBER |
1723
| NOTIFICATION DATE | DELIVERY MODE |
10/07/2015 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.
The time period for reply, if any, is set in the attached communication.
Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the

following e-mail address(es):

patenttrademarks @ andrewskurth.com

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)
. e . 13/529,797 BOSNYAK ET AL.
Examiner-Initiated Interview Summary
Examiner Art Unit
Philip A. Stuckey, PhD 1723

All participants (applicant, applicant’s representative, PTO personnel):

(1) Philip A. Stuckey. (3) .
(2) Gregory Porter. (4) .

Date of Interview: 28 September 2015.

Type: X Telephonic [ Video Conference
[J Personal [copy given to: [] applicant  [] applicant’s representative]

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

Issues Discussed []101 [J112 X102 [X]103 [X]Others

(For each of the checked box(es) above, please describe below the issue and detailed description of the discussion)
Claim(s) discussed: 1 and 5.
Identification of prior art discussed: of record.

Substance of Interview
(For each issue discussed, provide a detailed description and indicate if agreement was reached. Some topics may include: identification or clarification of a
reference or a portion thereof, claim interpretation, proposed amendments, arguments of any applied references etc...)

The details of the declaration and remarks as indicated in the attached agvisory action were discussed with Gregory
Porter, applicant’s attorney of record. The ranges of oxidation levels of the carbon nanotubes of the instant application
and those of Ni were also discussed. The definition of discrete and exfoliated carbon nanotubes was discussed. The
applicant was invited to submit a preliminary draft amendment by means of an applicant initiated interview if they
would find it helpful prior to their next reply..

Applicant recordation instructions: It is not necessary for applicant to provide a separate record of the substance of interview.

Examiner recordation instructions: Examiners must summarize the substance of any interview of record. A complete and proper recordation of
the substance of an interview should include the items listed in MPEP 713.04 for complete and proper recordation including the identification of the
general thrust of each argument or issue discussed, a general indication of any other pertinent matters discussed regarding patentability and the
general results or outcome of the interview, to include an indication as to whether or not agreement was reached on the issues raised.

[J Attachment
/Philip A. Stuckey/ /MILTON | CANO/
Examiner, Art Unit 1723 Supervisory Patent Examiner, Art Unit 1723

U.S. Patent and Trademark Office
PTOL-413B (Rev. 8/11/2010) Interview Summary Paper No. 20150928
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Application No. Applicant(s)
AdVisory Action 13/529,797 BOSNYAK ET AL.
Before the Filing of an Appeal Brief [Examiner Art Unit AIA (First Inventor to File) Status
Philip A. Stuckey, PhD 1723 No

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

THE REPLY FILED 24 September 2015 FAILS TO PLACE THIS APPLICATION IN CONDITION FOR ALLOWANCE.
NO NOTICE OF APPEAL FILED
1. [J The reply was filed after a final rejection. No Notice of Appeal has been filed. 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 if this is a utility or plant application. Note that RCEs are not permitted in design applications. The reply must be filed within one of
the following time periods:
a) |:| The period for reply expires 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.
c) |:| A prior Advisory Action was mailed more than 3 months after the mailing date of the final rejection in response to a first after-final reply filed
within 2 months of the mailing date of the final rejection. The current period for reply expires months from the mailing date of
the prior Advisory Action or SIX MONTHS from the mailing date of the final rejection, whichever is earlier.
Examiner Note: If box 1 is checked, check either box (a), (b) or (c). ONLY CHECK BOX (b) WHEN THIS ADVISORY ACTION IS THE
FIRST RESPONSE TO APPLICANT’S FIRST AFTER-FINAL REPLY WHICH WAS FILED WITHIN TWO MONTHS OF THE FINAL
REJECTION. ONLY CHECK BOX (c) IN THE LIMITED SITUATION SET FORTH UNDER BOX (c). 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) or (c) 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. [X] The Notice of Appeal was filed on 24 Sepfember 2015. 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(e)), 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. |:| The proposed amendments filed after a final rejection, but prior to the date of filing a brief, will not be entered because

a) |:| 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) |:| They present additional claims without canceling a corresponding number of finally rejected claims.
NOTE: . (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. [:l Newly proposed or amended claim(s) would be allowable if submitted in a separate, timely filed amendment canceling the non-
allowable claim(s).

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

AFFIDAVIT OR OTHER EVIDENCE

8. & A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on 9/24/2015.

9. X The affidavit or other evidence filed after 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 nhot earlier
presented. See 37 CFR 1.116(e).

10. [ The affidavit or other evidence filed after the date of filing the 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 of good
and sufficient reasons why it is necessary and was not earlier presented. See 37 CFR 41.33(d)(1).

11. [ 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

12. [X] The request for reconsideration has been considered but does NOT place the application in condition for allowance because:

See Continuation Sheet.
13. [ Note the attached Information Disclosure Statement(s). (PTO/SB/08) Paper No(s).
14. [X] Other: AFCP 2.0 Decision; Interview Summary of Record.
STATUS OF CLAIMS
15. The status of the claim(s) is (or will be) as follows:
Claim(s) allowed: none.
Claim(s) objected to: hone.
Claim(s) rejected: 1-4,6,7 and 10-21.
Claim(s) withdrawn from consideration: 8 and 9.

/MILTON | CANO/ /Philip A. Stuckey/
Supervisory Patent Examiner, Art Unit 1723 Examiner, Art Unit 1723
U.S. Patent and Trademark Office
PTOL-3083 (Rev. 08-2013) Advisory Action Before the Filing of an Appeal Brief Part of Paper No. 20150928
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Continuation Sheet (PTOL-303) Application No. 13/529,797

Continuation of 12. does NOT place the application in condition for allowance because: The instant amendment will be entered and the
previous rejection over Li in view of Niu is maintained for the reasons recited in the previously issued final rejection. The amendement to
the specification will be entered and the previous specification and claim objections regarding spelling are withdrawn.

In response to the declaration filed 9/24/2015, the declaration does not address the rejection of record. The teachings of Li are recited for
teaching discrete and exfoliated carbon nanotubes; this declaration is directed toward Niu '753 which is used in combination with Li.
Therefore the declaration is not commensurate in scope with the closest prior art of record.

The applicant further argues in the remarks (page 6, last paragraph) that Li does not specify the acid concentration use or specifics related
to the carbon nanotube treatment. These arguments are not commensurate in scope with the instant claims as the instant claims do not
positively recite chemical or mechanical treatment of the discrete and exfoliated carbon nanotubes. Lidoes state that multi-walled carbon

nanotubes were soaked in nitric acid and shows and SEM of the LiFePO4/MWCNT, see section 2 experimental and figure 2, page 664..
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Application No. Applicant(s)
. e . 13/529,797 BOSNYAK ET AL.
Examiner-Initiated Interview Summary
Examiner Art Unit
Philip A. Stuckey, PhD 1723

All participants (applicant, applicant’s representative, PTO personnel):

(1) Philip A. Stuckey. (3) .
(2) Gregory Porter. (4) .

Date of Interview: 28 September 2015.

Type: X Telephonic [ Video Conference
[J Personal [copy given to: [] applicant  [] applicant’s representative]

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

Issues Discussed []101 [J112 X102 [X]103 [X]Others

(For each of the checked box(es) above, please describe below the issue and detailed description of the discussion)
Claim(s) discussed: 1 and 5.
Identification of prior art discussed: of record.

Substance of Interview
(For each issue discussed, provide a detailed description and indicate if agreement was reached. Some topics may include: identification or clarification of a
reference or a portion thereof, claim interpretation, proposed amendments, arguments of any applied references etc...)

The details of the declaration and remarks as indicated in the attached agvisory action were discussed with Gregory
Porter, applicant’s attorney of record. The ranges of oxidation levels of the carbon nanotubes of the instant application
and those of Ni were also discussed. The definition of discrete and exfoliated carbon nanotubes was discussed. The
applicant was invited to submit a preliminary draft amendment by means of an applicant initiated interview if they
would find it helpful prior to their next reply..

Applicant recordation instructions: It is not necessary for applicant to provide a separate record of the substance of interview.

Examiner recordation instructions: Examiners must summarize the substance of any interview of record. A complete and proper recordation of
the substance of an interview should include the items listed in MPEP 713.04 for complete and proper recordation including the identification of the
general thrust of each argument or issue discussed, a general indication of any other pertinent matters discussed regarding patentability and the
general results or outcome of the interview, to include an indication as to whether or not agreement was reached on the issues raised.

[J Attachment
/Philip A. Stuckey/ /MILTON | CANO/
Examiner, Art Unit 1723 Supervisory Patent Examiner, Art Unit 1723

U.S. Patent and Trademark Office
PTOL-413B (Rev. 8/11/2010) Interview Summary Paper No. 20150928
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Application No. Applicant(s)

AFCP 2.0 13/529,797 BOSNYAK ET AL.

o ° Examiner Art Unit
Decision
Philip A. Stuckey, PhD 1723

This is in response to the After Final Consideration Pilot request filed 24 September 2015.
1. Improper Request — The AFCP 2.0 request is improper for the following reason(s) and the after final amendment submitted with
the request will be treated under pre-pilot procedure.
[J An AFCP 2.0 request form PTO/SB/434 (or equivalent document) was not submitted.
] A non-broadening amendment to at least one independent claim was not submitted.

1 A proper AFCP 2.0 request was submitted in response to the most recent final rejection.
] Other:
2. Proper Request
A. After final amendment submitted with the request will not be treated under AFCP 2.0.
The after final amendment cannot be reviewed and a search conducted within the guidelines of the pilot program.
[ The after final amendment will be treated under pre-pilot procedure.
B. Updated search and/or completed additional consideration.
The examiner performed an updated search and/or completed additional consideration of the after final amendment

within the time authorized for the pilot program. The result(s) of the updated search and/or completed additional
consideration are:

1 1. All of the rejections in the most recent final Office action are overcome and a Notice of Allowance is
issued herewith.

X 2. The after final amendment would not overcome all of the rejections in the most recent final Office action.
See attached interview summary for further details.

[ 3. The after final amendment was reviewed, and it raises a new issue(s). See attached interview summary for
further details.

[ 4. The after final amendment raises new issues, but would overcome all of the rejections in the most recent
final Office action. A decision on determining allowability could not be made within the guidelines of the
pilot. See attached interview summary for further details, including any newly discovered prior art.

[ 5. Other:

Examiner Note: Please attach an interview summary when necessary as described above.

U.S. Patent and Trademark Office
PTOL-2323 (Rev. 10-14) AFCP 2.0 Decision Part of Paper No. 20150928
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OK TO ENTER: /P8/
ATTORNEY DOCKET NO.: DENA-0008 (223156) PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant:  Clive P. Bosnyak, et al.
Serial No.: 13/529,797

Filed: June 21, 2012

Art Unit: 1723

Examiner: Phillip A. Stuckey
Conf. No.: 1004

For: LITHIUM ION BATTERIES USING DISCRETE CARBON NANOTUBES,
METHODS FOR PRODUCTION THEREOF AND PRODUCTS OBTAINED
THEREFROM

Commissioner for Patents
Box AF

P.O. Box 1450

Alexandria, VA 22313-1450

Sir:

RESPONSE TO FINAL OFFICE ACTION OF MARCH 24, 2015 AND REQUEST FOR

AFTER FINAL PILOT CONSIDERATION PROGRAM

In response to the communication from the Examiner dated March 24, 2015, having a
deadline for response expiring June 24, 2015, extended for three months by petition enclosed
herewith, Applicants hereby amend the application as follows and submit the following remarks. In
addition, arequest for consideration under the AFCP program (Form PTO/SB/434) is enclosed along
with a notice of appeal. As required, the response includes an amendment to at least one
independent claim, and the amendment does not broaden the scope of the independent claims in any
aspect. In fact, all independent claims have been amended to incorporate the limitation of dependent
Claim 5 such that no new search is required. Applicant is willing and available to participate in an

interview with the Examiner concerning the present response.

Amendments to the Specification begin on page 2 of this paper.

Amendments to the Claims are reflected in the listing of claims that begin on page 3 of this
paper.

Remarks begin on page 6 of this paper.

HOU:3594901.1 1
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OK TO ENTER: /PS/

ATTORNEY DOCKET NO.: DENA-0008 (223156) PATENT

INTHE SPECIFICATION:

Please replace paragraph [0009] with the following paragraph which shows the full text of the
replacement paragraph with markings to show all the changes relative to the previous version of
the paragraph:

[0009] One aspect of the invention is a composition useful for lithium ion batteries, comprising
discrete carbon nanotubes having attached to their surface lithium ion active materials in the
form of nanometer sized crystals or layers. For a cathode, the lithium ion active material
comprises a lithium metal salt which may further comprise iron, manganese, cobalt, copper,
nickel, vanadium, titanium, or mixtures thereof. The composition can further comprise the
lithium metal salt with an olivine crystal structure. For an anode, the lithium ion active material
may comprise carbon, tin, silicon, copper, antimony, aluminum, germanium, titanium or
mixtures thereof. The discrete carbon nanotubes of the composition preferably have an aspect
ratio of 10 to 500 and oxidation levels from 1 to 15 weight percent of the carbon nanotube. The
composition can further comprise graphene or oxygenated graphene. In one embodiment, the

weight ratio of grapheme graphene to carbon nanotube is in the range of 0.1:99.9 to 99.9:0.1.

HOU:3594901.1 2
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov’

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
13/529,797 06/21/2012 Clive P. Bosnyak DENA-0008 (137124.00041)
CONFIRMATION NO. 1004
117364 POWER OF ATTORNEY NOTICE

Molecular Rebar Design, LLC
AR AL
0000000

Jackson Walker L.L.P.
901 Main Street, Suite 6000 7770497
Dallas, TX 75202

NIRRT

Date Mailed: 09/30/2015

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 09/22/2015.

+ The Power of Attorney to you in this application has been revoked by the assignee who has intervened as
provided by 37 CFR 3.71. Future correspondence will be mailed to the new address of record(37 CFR 1.33).

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/fstephanos/

page 1 of 1
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov’

APPLICATION NUMBER I FILING OR 371(C) DATE I FIRST NAMED APPLICANT I ATTY. DOCKET NO./TITLE |
13/529,797 06/21/2012 Clive P. Bosnyak DENA-0008 (223156)
CONFIRMATION NO. 1004
130577 POA ACCEPTANCE LETTER
Andrews Kurth LLP
600 Travis Street N AT A A OERR RO
Suite 4200 000000077 704987

Houston, TX 77002
Date Mailed: 09/30/2015

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 09/22/2015.

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

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/fstephanos/

page 1 of 1
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Doc Code: A.NE.AFCP
Document Description: After Final Consideration Pilot Program Request

PTO/SB/434 (05-13)

CERTIFICATION AND REQUEST FOR CONSIDERATION UNDER THE
AFTER FINAL CONSIDERATION PILOT PROGRAM 2.0

Practitioner Docket No.: Application No.: Filing Date:

DENA-0008US (223156) | 13/529,797 June 21, 2012

First Named Inventor: Title:

C|ive P Bosnyak Lithium lon Batteries Using Discrete Carbon Nanotubes, Methods for Production Thereof...

APPLICANT HEREBY CERTIFIES THE FOLLOWING AND REQUESTS CONSIDERATION UNDER THE AFTER FINAL CONSIDERATION PILOT
PROGRAM 2.0 (AFCP 2.0) OF THE ACCOMPANYING RESPONSE UNDER 37 CFR 1.116.

1.

The above-identified application is (i) an original utility, plant, or design nonprovisional application filed under
35 U.S.C. 111(a) [a continuing application (e.g., a continuation or divisional application) is filed under 35 U.S.C. 111(a) and is
eligible under (i}], or (ii) an international application that has entered the national stage in compliance with 35 U.S.C. 371(c).

The above-identified application contains an outstanding final rejection.

Submitted herewith is a response under 37 CFR 1.116 to the outstanding final rejection. The response includes an
amendment to at least one independent claim, and the amendment does not broaden the scope of the independent claim in
any aspect.

This certification and request for consideration under AFCP 2.0 is the only AFCP 2.0 certification and request filed in
response to the outstanding final rejection.

Applicant is willing and available to participate in any interview requested by the examiner concerning the present response.
This certification and request is being filed electronically using the Office’s electronic filing system (EFS-Web).

Any fees that would be necessary consistent with current practice concerning responses after final rejection under 37 CFR
1.116, e.g., extension of time fees, are being concurrently filed herewith. [There is no additional fee required to request
consideration under AFCP 2.0.]

By filing this certification and request, applicant acknowledges the following:

Reissue applications and reexamination proceedings are not eligible to participate in AFCP 2.0.
The examiner will verify that the AFCP 2.0 submission is compliant, i.e., that the requirements of the program have been met
(see items 1 to 7 above). For compliant submissions:

o The examiner will review the response under 37 CFR 1.116 to determine if additional search and/or consideration
(i) is necessitated by the amendment and (ii) could be completed within the time allotted under AFCP 2.0. If
additional search and/or consideration is required but cannot be completed within the allotted time, the examiner
will process the submission consistent with current practice concerning responses after final rejection under
37 CFR 1.116, e.g., by mailing an advisory action.

[} If the examiner determines that the amendment does not necessitate additional search and/or consideration, or if
the examiner determines that additional search and/or consideration is required and could be completed within
the allotted time, then the examiner will consider whether the amendment places the application in condition for
allowance (after completing the additional search and/or consideration, if required). If the examiner determines
that the amendment does not place the application in condition for allowance, then the examiner will contact the
applicant and request an interview.

= The interview will be conducted by the examiner, and if the examiner does not have negotiation
authority, a primary examiner and/or supervisory patent examiner will also participate.

. If the applicant declines the interview, or if the interview cannot be scheduled within ten (10) calendar
days from the date that the examiner first contacts the applicant, then the examiner will proceed
consistent with current practice concerning responses after final rejection under 37 CFR 1.116.

Signature

Date

/Gregory L. Porter/ 2015-09-24

Name

(Print/Typed)

Practitioner
Registration No.

Gregory L. Porter 40131

Note: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications. Submit multiple
forms if more than one signature is required, see below*.

ITJ * Total of 1 forms are submitted.
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Privacy Act Statement

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

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

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of
records may be disclosed to the Department of Justice to determine whether disclosure of these
records is required by the Freedom of Information Act.

A record from this system of records may be disclosed, as a routine use, in the course of presenting
evidence to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in
the course of settlement negotiations.

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

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency
having need for the information in order to perform a contract. Recipients of information shall be
required to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C.
552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this
system of records may be disclosed, as a routine use, to the International Bureau of the World
Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.

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

A record from this system of records may be disclosed, as a routine use, to the Administrator, General
Services, or his/her designee, during an inspection of records conducted by GSA as part of that
agency’s responsibility to recommend improvements in records management practices and programs,
under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the
GSA regulations governing inspection of records for this purpose, and any other relevant (i.e., GSA or
Commerce) directive. Such disclosure shall not be used to make determinations about individuals.

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

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local
law enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or
regulation.
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ATTORNEY DOCKET NO.: DENA-0008 (223156) PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant:  Clive P. Bosnyak, et al.
Serial No.: 13/529,797

Filed: June 21, 2012

Art Unit: 1723

Examiner: Phillip A. Stuckey
Conf. No.: 1004

For: LITHIUM ION BATTERIES USING DISCRETE CARBON NANOTUBES,
METHODS FOR PRODUCTION THEREOF AND PRODUCTS OBTAINED
THEREFROM

Commissioner for Patents
Box AF

P.O. Box 1450

Alexandria, VA 22313-1450

Sir:

RESPONSE TO FINAL OFFICE ACTION OF MARCH 24, 2015 AND REQUEST FOR

AFTER FINAL PILOT CONSIDERATION PROGRAM

In response to the communication from the Examiner dated March 24, 2015, having a
deadline for response expiring June 24, 2015, extended for three months by petition enclosed
herewith, Applicants hereby amend the application as follows and submit the following remarks. In
addition, arequest for consideration under the AFCP program (Form PTO/SB/434) is enclosed along
with a notice of appeal. As required, the response includes an amendment to at least one
independent claim, and the amendment does not broaden the scope of the independent claims in any
aspect. In fact, all independent claims have been amended to incorporate the limitation of dependent
Claim 5 such that no new search is required. Applicant is willing and available to participate in an

interview with the Examiner concerning the present response.

Amendments to the Specification begin on page 2 of this paper.

Amendments to the Claims are reflected in the listing of claims that begin on page 3 of this
paper.

Remarks begin on page 6 of this paper.

HOU:3594901.1 1
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INTHE SPECIFICATION:

Please replace paragraph [0009] with the following paragraph which shows the full text of the
replacement paragraph with markings to show all the changes relative to the previous version of
the paragraph:

[0009] One aspect of the invention is a composition useful for lithium ion batteries, comprising
discrete carbon nanotubes having attached to their surface lithium ion active materials in the
form of nanometer sized crystals or layers. For a cathode, the lithium ion active material
comprises a lithium metal salt which may further comprise iron, manganese, cobalt, copper,
nickel, vanadium, titanium, or mixtures thereof. The composition can further comprise the
lithium metal salt with an olivine crystal structure. For an anode, the lithium ion active material
may comprise carbon, tin, silicon, copper, antimony, aluminum, germanium, titanium or
mixtures thereof. The discrete carbon nanotubes of the composition preferably have an aspect
ratio of 10 to 500 and oxidation levels from 1 to 15 weight percent of the carbon nanotube. The
composition can further comprise graphene or oxygenated graphene. In one embodiment, the

weight ratio of grapheme graphene to carbon nanotube is in the range of 0.1:99.9 to 99.9:0.1.

HOU:3594901.1 2
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IN THE CLAIMS:

1.

(Currently Amended) A composition useful for lithium ion batteries comprising:

discrete and exfoliated carbon nanotubes, and mixtures of ion active materials comprising
migratable ions, wherein a ratio of lithium ion to other total ions in the ion active materials is
at least 2:1 to 25:1, and wherein the discrete carbon nanotubes have crystals or layers of

lithium ion active material attached to their surface_and wherein the discrete carbon

nanotubes have an aspect ratio of 10 to 500 and oxidation levels from 1% to 15% by weight

of the carbon nanotube.

(Original) The composition of claim 1, wherein the crystals or layers of lithium ion active
material comprise a lithium metal salt and an element selected from the group consisting of:

iron, manganese, cobalt, copper, nickel, vanadium, titanium, and mixtures thereof.

(Previously presented) The composition of claim 2, wherein the lithium metal salt has an

olivine crystal structure and wherein the lithium metal salt is LiFePO4 or LiMnPOj,.

(Original) The composition of claim I, wherein the crystals or layers of lithium ion active
material comprise tin, silicon, copper, antimony, aluminum, germanium, titanium, or

mixtures thereof.
(Cancelled).
(Original) The composition of claim 1, further comprising graphene or oxygenated graphene.

(Currently amended) The composition of claim 6, wherein the weight ratio of grapheme
graphene to carbon nanotube is in the range of 0.1:99.9 t0 99.9:0.1.

(Withdrawn) A process for the production of the discrete carbon nanotubes having crystals
or layers of lithium ion active materials attached to their surface, comprising the steps of:

a) selecting carbon nanotubes of aspect ratio 10 to 500 and oxidation level 1% to 15%

percent by weight;
b) mixing the carbon nanotubes with a high boiling point liquid;

¢) adding reagents in correct balance to synthesize a lithium salt;

HOU:3594901.1 3
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10.

1.

d) reacting the mixture at a temperature to form the lithium salt while sonicating the

mixture;

e) separating the solid discrete carbon nanotube salts from the liquid; and

f) drying and annealing the solid discrete carbon nanotube salts under an inert atmosphere
at sufficient temperature to obtain an olivine crystal structure.

(Withdrawn) A process for the production of the discrete carbon nanotubes having crystals

or layers of lithium ion active materials attached to their surface, comprising the steps of:

a) selecting carbon nanotubes of aspect ratio 10 to 500 and oxidation level of 1% to [5% by
weight;

b) mixing the carbon nanotubes and a lithium salt in a liquid with surfactant;

¢) sonicating the liquid carbon nanotube/lithium salt mixture;

d) separating the solid salts from the liquid; and

e) drying and annealing the solid discrete carbon nanotubes with attached lithium salts

under an inert atmosphere at sufficient temperature to obtain an olivine crystal structure.

(Currently Amended) A composition useful for lithium ion batteries, comprising discrete and
exfoliated carbon nanotubes, and mixtures of ion active materials comprising migratable
ions, wherein a ratio of lithium ion to other total ions in the ion active materials is at least 2:1
to 25:1, wherein the discrete carbon nanotubes have crystals or layers of lithium ion active
materials attached to their surface, and wherein the carbon nanotubes are in a weight ratio of

carbon nanotubes to lithium salts of 0.1% to 10% and wherein the discrete carbon nanotubes

have an aspect ratio of 10 to 500 and oxidation levels from 1% to 15% by weight of the

carbon nanotube.

(Currently Amended) A composition useful for lithium ion batteries, comprising oxidized
carbon nanotubes, and mixtures of ion active materials comprising migratable ions, wherein
a ratio of lithium ion to other total ions in the ion active materials is at least 2:1 to 25:1,
wherein the discrete carbon nanotubes have crystals or layers of lithium ion active materials
attached to their surface, and wherein the carbon nanotubes are uniformly dispersed without

clustering on a dimension scale of less than about I micrometer_and wherein the discrete

HOU:3594901.1 4
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13.

7.

18.

19.

20.

21.

carbon nanotubes have an aspect ratio of 10 to 500 and oxidation levels from 1% to 15% by

weight of the carbon nanotube.

(Currently Amended) A composition useful for lithium ion batteries, comprising uniformly
dispersible oxidized carbon nanotubes, and mixtures of ion active matetials comprising
migratable ions, wherein a ratio of lithium ion to other total ions in the ion active materials is
at least 2:1 to 25:1, and wherein the discrete carbon nanotubes have crystals or layers of

lithium ion active materials attached to their surface_and wherein the discrete carbon

nanotubes have an aspect ratio of 10 to 500 and oxidation levels from 1% to 15% by weight

of the carbon nanotube.

(Original) The composition of claim 12, wherein the crystals or layers of lithium ion active

materials are chemically attached to the surface of the dispersible oxidized carbon nanotubes.

{(New) The composition of claim 1 where the ratio of lithium ion to other total ions in the ion

active materials is from 3:1 to 25:1.

(New) The composition of claim 1 where the ratio of l[ithium ion to other total ions in the ion

active materials is from 10:1 to 25:1.

(New) The composition of claim 10 where the ratio of lithium ion to other total ions in the

ion active materials is from 3:1 to 25:1.

(New) The composition of claim 10 where the ratio of lithium ion to other total ions in the

ion active materials is from 10:1 to 25:1.

(New) The composition of claim 11 where the ratio of lithium ion to other total ions in the

ion active materials is from 3:1 to 25:1.

(New) The composition of claim 11 where the ratio of lithium ion to other total ions in the
ion active materials is from 10:1 to 25:1.

(New) The composition of claim 12 where the ratio of lithium ion to other total ions in the
ion active materials is from 3:1 to 25:1.

(New) The composition of claim 12 where the ratio of lithium ion to other total ions in the

ion active materials is from 10:1 to 25:1.

HOU:3594901.1 5
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REMARKS

Pending in the current application are Claims 1-7 and 10-21. Paragraph [00009] of the
specification and Claim 7 have been amended as suggested to correct the spelling of graphene. All
independent claims, Claims 1, 10, 11, and 12, have been amended to include the limitation of
dependent Claim 5 that “the discrete carbon nanotubes have an aspect ratio of 10 to 500 and
oxidation levels from 1% to 15% by weight of the carbon nanotube”. Dependent Claim 5 has been
cancelled. No new matter has been added. Applicants respectfully request reconsideration of this

Application in view of the above Amendments and the following remarks.'

L As Amended Claims 1-7 and 10-21 Are Patentable Over the Cited References as Niu
Teaches Away from Discrete Nanotubes and a Prior Replication of Niu Confirmed
Niu’s Nanotubes are Agglomerated, Not Discrete

Prior dependent Claim 5 was rejected under 35 U.S.C. §103(a) (pre-AIA) as being
unpatentable over Li 2006 (Li) in view of Niu et al. U.S. 7,070,753 (Niu). The limitations of
dependent Claim 5 (aspect ratio and oxidation level) have now been included in all the independent
claims. As described below, Li and Niu does not lead to the skilled artisan to all the underlying
limitations of any of the amended independent claims.

A. Ninu Teaches Away from Discrete, Oxidized Nanotubes As Nanotube
Agglomerations Increase in Size with Oxidation

As stated in the Office Action with respect to former dependent Claim 5, Li is silent
regarding “the aspect ratio and oxidation level of the carbon nanotubes.”‘ (Office Action, p.7).
Therefore, the Office Action looks to Niu to remedy the deficiency. However, neither Li nor Niu
even pertain to discrete carbon nanotubes. That is, Li makes no mention of discrete carbon
nanotubes and, in fact, the skilled artisan would not expect Li to have discrete carbon nanotubes
since Li nowhere specifies the acid concentration or specifics related to mechanical treatment both of
which can be important to obtain discrete nanotubes in various processes. What’s more, as described
below, the skilled artisan seeking discrete nanotubes of a particular aspect ratio or oxidation level
would be led away from the suggested combination because Niu teaches directly away from discrete

carbon nanotubes.

! The prior Office Action stated that the claims may not have priority to provisional application 61/500,560.
Applicants disagree but believe that there is no need to elaborate since the cited references at issue, Li and Niu, pre-

date the provisional application filing date.

HOU:3594901.1 6
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That Niu teaches away is confirmed by the fact that Niu’s agglomerates of nanotubes
increase in size with oxidation. Specifically, Niu teaches that the oxidized aggregates are “are
increased in size by at least 5 percent and may be increased in size by at least 10 percent or more.”
(Niu, col. 10, line 40). Niurefers to its treated nanotubes as a “fuzzy tennis bail” or “loose bundies”.
(Niu, col. 10, lines 60-65). The skilled artisan understands, of course, that the terms “fuzzy tennis
ball” and “loose bundles” are inconsistent with having “discrete” nanotubes as claimed in all the
independent claims. This agglomeration of Niu was previously confirmed experimentally by

Applicant.

B. Applicant Previously Experimentally Confirmed Niu’s Oxidized Nanotubers
Were Not Discrete

Applicant’s prior declaration that was used in establishing the patentability of U.S. Patent
No. 8,993,161 is attached hereto as Exhibit A. In that Declaration, Dr. Henderson replicated two
examples of Niu. As aresult, Dr. Henderson concluded that Niu “does not produce discrete carbon
nanotubes as seen through a scanning electron microscope.” (Exhibit A, paragraphs 6-7).

C. The Skilled Artisan Would Not Be Led to Discrete Nanotubes with the Claimed
Oxidation Level or Aspect Ratio Based on Li and Niu

Based on the above, the skilled artisan would not combine Li with Niu as suggested because
based on the teachings the skilled artisan would understand that oxidizing Li’s nanotubes with Niu’s
aspect ratio would lead to larger amounts of agglomeration and yield non-discrete nanotubes
resembling a “fuzzy tennis ball” or “loose bundles”. Accordingly, the ciaimed invention of the
amended independent claims is non-obvious over the suggested combination and the claims should
be allowed.

1I. Conclusion
It is submitted that the instant claims are patentable and a Notice of Allowance is requested.

The Commissioner is hereby authorized to charge any required fees to our Andrews Kurth LLP
Deposit Account No. 50-0897 (223156/DENAO0O0S). The Commissioner is also authorized to credit
any fee overpayment to the aforementioned Deposit Account.

The Examiner is invited to call the undersigned attorney at 713-220-4621, if a telephone call

could help resolve any item.

HOU:3594901.1 7
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Andrews Kurth LLP

600 Travis, Suite 4200
Houston, Texas 77002-2778
Office: (713) 220-4621

Fax: (713) 238-7169
pat-tmk @ andrewskurth.com

Date:  September 24, 2015

HOU:3594901.1
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/Gregory L. Porter/

Gregory L. Porter
Registration No. 40,131
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EXHIBIT A
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Attorney Docket No. DENA-0006 (137124.00033) PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
Applicant:  Clive P. Bosnyak, et al.
Serial No.:  13/529,792
Filing Date:  June 21, 2012
Art Unit: 1729
Examiner:  AMPONSAH, Osei K.
Conf.No.: 1033

For: LEAD-ACID BATTERY FORMULATIONS CONTAINING
DISCRETE CARBON NANOTUBES

Commissioner of Patents

P. O. Box 1450

Alexandria, VA 22313-1450
Sir:

HENDERSON DECLARATION UNDER 37 C.F.R §1.132

Nancy Henderson, Ph.D., declares that:
1. I am over 21 years old.

2. I received my Ph.D. in Mechanical Engineering from the University of Texas at

Austin.

3. I am currently the Lab Director of Molecular Rebar Design, LLC (*MRD”) in
Austin, Texas, formally Designed Nanotube, LLC of Austin, Texas, the name of the Assignee as
appears on U.S. Patent Application Serial No. 13/529,792 (“the ‘792 Patent Application”).

4, I am not a named inventor of the patent application that is referenced above, the
792 Patent Application. I am however, familiar with the ‘792 Patent Application. I am also
familiar with the Office Action dated August 11, 2014. Further, | am familiar with the
references cited therein, namely, U.S. Patent No, 7,070,753 (“the ‘753 Pétent”).

1
11523974v.1
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5. I was asked by Dr. Clive Bosnyak, who is a named inventor on the ‘792 Patent
Application, to run experiments to determine if the examples in one of the cited references, the

753 Patent, actually produce discrete carbon nanotubes.

6. On page 5 of the Office Action dated August 11, 2014, relating to the instant ‘792
Patent Application, the Examiner cited Table 5 (which lists Example 10) of the ‘753 Patent to
show that the ‘753 Patent teaches “disassembled (disentangled) discrete carbon nanotubes that
have an oxygen content of 3.8%.” I confirm that the attached Experiment 1 describes the
experiments relating to Example 10 of the ‘753 Patent in detail and includes true, accurate and
factual experimental results that show Example 10 of the 753 Patent does not produce discrete

carbon nanotubes as seen through a scanning electron microscope.

7. I confirm that the attached Experiment 2 describes the experiments relating to
Example 23 of the ‘753 Patent in detail and includes true, accurate and factual experimental
results that show Example 23 of the ‘753 Patent does not produce discrete carbon nanotubes as

seen through a scanning electron microscope.

8. I was asked by Dr. Clive Bosnyak, who is a named inventor of the ‘792 Patent
Application, to compare the battery performance of carbon nanotube aggregates and the battery
performance of discrete carbon nanotubes prepared by method of the instant ‘792 Patent

Application.

9. 1 confirm that the attached Experiment 3 truly, accurately, and factually describes
the comparative experiments relating to the battery performance of carbon nanotube aggregates
and the battery performance of discrete carbon nanotubes prepared according to the instant
invention. I confirm that as compared to those of non-individualized and non-discrete carbon
nanotubes, individualized and discrete carbon nanotubes appeared to provide a higher level of
homogeneity within the active material of a battery plate as seen through a scanning electron
microscope. The beneficial effects of discrete individualized carbon nanotubes were thereby felt
more uniformly throughout the battery system resulting in increased reserve capacity, increased

conductivity, increased mechanical strength, and increased system efficiency.

11323974v.1
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10. I hereby declare that all statements made herein and in Experiments 1, 2, and 3
are 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 18
US.C. § 1001 and that such willful false statements may jeopardize the validity of the

application or any patent issued thereon.

Respectfully submitted,

77[1/71049? /jﬁmﬁéﬁaﬂv

Naf cy Henc){erson Ph.D.

Date: / 2'/1 //L/

11523974v.1
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EXPERIMENT 1

PURPOSE
Analysis of the carbon nanotubes as prepared by the method of Example 10 of U.S.

Patent No. 7,070,753 (“Example 10 of the ‘753 Patent”) and its comparison to the carbon
nanotubes in lead paste of the instant invention of U.S. Patent Application Serial No. 13/529,792
(“the ‘792 Patent Application”).

PROCEDURE
The procedures as outlined in Example 10 of the ‘753 Patent were followed but the

quantities were proportionally scaled down to accommodate the available equipment. Details of
the experiment as performed by Nancy Henderson were recorded in data book SN 2014-05-0001,
pages 51-52.

A round bottom flask was placed in a water bath on a thermocouple controlled stirring
hot plate. A stirrer bar was placed in the water bath and in the flask to insure uniform
temperature and reaction agitation. A condenser with room temperature cooling water was
attached to the flask to reduce evaporation. A thermocouple linked to the hot plate was inserted
into one neck of the flask (Figure 1). To the flask, 30 grams of 30% aqueous solution of
hydrogen peroxide, (Semiconductor Grade, UltraPure Solutions) were added. To this, 2.13
grams cotton candy (“CC”) type carbon nanotubes (“CNT”) (Flowtube 9000, CNano
Technology) were slowly added. An additional 10 grams of hydrogen peroxide were added to
wash down any carbon nanotubes clinging to the side of the flask. The total amount of hydrogen
peroxide used was 40 grams. The starting temperature was 23.1 °C. The water bath was used to
control the temperature of the reaction so that the temperature of the reaction was kept between
80 and 90 °C. The first sign of the reaction, indicated by bubbling, was detected within 5
minutes of addition of the carbon nanotubes. The reaction proceeded until the hydrogen
peroxide was depleted as confirmed by a peroxide stick test. The time of reaction was two hours
as measured from the first signs of reaction.

After 2 hours, the solution was cooled to room temperature. It was filtered and then

washed with 5 volumes of reversed osmosis (“RO”) water. The CNT were dried in a vacuum

oven overnight.

11522241v.2
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Samples for scanning electron microscope (“SEM”) were prepared by adding a small
quantity of dried carbon nanotubes to isopropyl alcohol and sonicated for 15 seconds in a
sonicating water bath. A drop was placed on a silicon wafer which was then attached to a SEM
stube with graphite glue. Imaging was performed by Nancy Henderson using a Jeol JSM-
6010LA scanning electron microscope. There treated tubes (Figure 3) were imaged and found to
retain the CC appearance of the untreated tubes (Left Image of Figure 3). It appears that the
procedure did not alter the morphology of the CNT and they remained entangled (Right Image of
Figure 3). Even at high magnification, the treated tubes retained the CC appearance.

The discrete carbon nanotubes of the type used in the leads paste of the instant ‘792
Patent Application were prepared from the same CC CNT source (Flowtube 9000, CNano
Technology). The carbon nanotubes were sonicated in a concentrated 65.5% nitric acid solution
for a target of 20 kJ/g energy input at 75 °C for 5 hours. When compared to the CNT treated
according to Example 10 of the ‘753 Patent, the distinction between discrete and aggregate is

clearly seen (Figure 4).

CONCLUSION
The process as described in Example 10 of the ‘753 Patent, did not produce discrete

carbon nanotube tubes as seen through a scanning electron microscope.

11522241v.2
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Figure 1
Experimental Setup

Figure 2
Signs or Reaction
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Figure 3
Left Image: Untreated CNT (Magnification 1000x)
Right Image: Treated CNT (Magnification 1000x)
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Figure 4
Left Image: CNT Treated per Example 10 of the ‘753 Patent (Magnification 5000x)
Right Image: Discrete CNT used in lead paste (Magnification 5 000x)
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EXPERIMENT 2

PURPOSE
Analysis of the carbon nanotubes as prepared by the method of Example 23 of U.S.

Patent No. 7,070,753 (“Example 23 of the ‘753 Patent”) and its comparison to the carbon
nanotubes in lead paste of thé instant invention of U. S. Patent Application Serial No. 13/529,792
(“the ‘792 Patent Application™).

PROCEDURE
The procedures as outlined in Example 23 of the 753 Patent, were followed but the

quantities were proportionally scaled down to accommodate the available equipment. Details of
the experiment as performed by Nancy Henderson were recorded in data book SN 2014-05-0001,
pages 49-50.

A round bottom flask was placed in a water bath on a thermocouple-controlled stirring
hot plate. A stirrer bar was placed in the water bath and in the flask to insure uniform
temperature and reaction agitation. A condenser sealed with a septum and vented via a small
bore needle was attached to the flask to reduce evaporation. A thermocouple linked to the hot
plate was inserted into one neck of the flask (Figure 1). To the flask, 30 grams of acetone
(Semiconductor Grade, UltraPure Solutions) were added. 18.3 grams of cumene hydroperoxide
(Sigma Aldrich) were slowly added while stirring. Once addition was complete, 0.36 grams of
cotton candy (“CC”) type carbon nanotubes (“CNT"”) (Flowtube 9000, CNano Technology) were
slowly added. Bath was at 37 °C at the start. Temperature was monitored over a 2 hour period
and held between 35° C and 40 °C (average = 37.5 °C). No appreciable loss of solvent was
observed.

After 2 hours, the solution was cooled to room temperature. It was filtered and then

washed with 5 volumes of reversed osmosis (“RO”) water. The CNT were dried in a vacuum

oven overnight.

Samples for scanning electron microscope (“SEM”) were prepared by adding a small
quantity of dried tubes to isopropyl alcohol and sonicated for 15 seconds in a sonicating water
bath. A drop was placed on a silicon wafer which was then attached to a SEM stub with graphite

glue. Imaging was performed by Nancy Henderson using a Jeol JSM-6010LA scanning electron
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microscope. The treated tubes (Figure 2) were imaged and found to retain the CC appearance of
the untreated tubes (Figure 3). It appears that the procedures did not alter the morphology of the
CNT and the CNT remained entangled.

The discrete carbon nanotubes of the type used in the lead paste of the instant ‘792 Patent
Application were prepared from the same CC CNT source (Flowtube 9000, CNano Technology).
The carbon nanotubes were sonicated in a concentrated 65.5% nitric acid solution for a target of
20 kJ/g energy input at 75 °C for 5 hours. When compared to the CNT treated per Example 23
of the “753 Patent, the distinction between discrete and aggregate is clearly seen (Figure 3).

CONCLUSION
The process as described in Example 23 of the ‘753 Patent did not produce discrete

carbon nanotubes as seen through a scanning electron microscope.
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Figure 1
Experimental Setup

Figure 2
Left Image: Untreated CNT
Right Image. Treated CNT per Example 23 of the ‘753 Patent (Magnification 1000x)
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Figure 3
Left Image: CNT treated per Example 23 of the ‘753 Patent
Right Image: Discrete CNT used in lead paste (Magnification 5000x)
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EXPERIMENT 3

Performance of Lead Acid Battery Paste with either Carbon
Nanotube Aggregates or Discrete Carbon Nanotubes

PURPOSE

To compare the performance of a battery using carbon nanotubes aggregates in a lead
paste with the performance of a battery using discrete carbon nanotubes in a lead paste (prepared
according to the instant invention of U.S. Patent Application Serial No. 13/529,792 (“the ‘792
Patent Application™)).

PROCEDURE
Molecular Rebar® Negative Paste Mixing Protocol
One kilogram of lead oxide (Power Labs, 25-35% Free Lead Content) were mixed with

0.7 g Modacrylic Flock (Associated Battery Products) and 6.1 g expander (Hammond, HEM-
4640) using an Eirich EL-1 mixer for 2 minutes on low 500 revolution per minute (“RPM”). To
this dry mix, 53.33 g of a 3% dispersion of discrete carbon nanotubes according to the instant
invention of the ‘792 Patent Application were added followed by 64.07 g battery grade water
(BS4974: 1975). The mixture was mixed for an additional 2 minutes on low RPM. Over the
course of the next 15 minutes, 100.4 g of 1.3 sp.gr. sulfuric acid were added to the paste as it
stirred, also at low RPM.

After this addition, the paste was complete and ready for Quality Control Tests and grid
pasting. Using this recipe, the final weight percentage of discrete carbon nanotubes with respect

to lead was 0.16%.

C9000 Negative Paste Mixing Protocol
One kilogram of lead oxide (Power Labs, 25-35% free lead content) were mixed with 0.7

g Modacrylic Flock (Associated Battery Products), 6.1 g expander (Hammond, HEM-4640), and
1.6 g carbon nanotube aggregates, C9000 (CNano Technology) using an Eirich EL-1 mixer for 2
minutes on low RPM. To this dry mix, 117.4 g battery grade water (BS4974: 1975) were added.
The mixture was mixed for an additional 2 minutes at low RPM. Over the course of the next 15

minutes, 100.4 g of 1.3 sp.gr. sulfuric acid were added to the paste as it stirred, also at low RPM.
11590328v.2
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After this addition, the paste was complete and ready for quality control tests and grid
pasting. Using this recipe, the final weight percentage of aggregate carbon nanotubes with

respect to lead was 0.16%.

Quality Control Test Protocols

Paste density was measured by filling a pyncometer, or density measuring cup, to the
brim with prepared paste. The top was then pressed on, with excess material exiting via a lid-
mounted hole, and the whole assembly was weighed. The pyncometer had a volume of exactly
50 mL. The paste density was calculated by subtracting the filled pyncometer weight from the
empty pyncometer weight and dividing by 50 to return the density in g/mL. Density should be
about 4.2 £ 0.1 g¢/mL.

Paste penetration was measured by penetrometer. Prepared paste was placed into a bowl
and the penetrometer was dropped into it. The distance that the penetrometer tip moved into the
material was measured. Penetration should be about 60 + 5 mm.

Gross paste rheology was measured by dropping 100 g of completed paste from a height
of 1 monto a sheet of 1 cm” grids. The amount of squares covered by the dropped paste returned

the ‘splatter area’ a measurement of the paste consistency. Splatter area should be about 24 cm?.

Grid Pasting, Curing and Drving Protocols

To prepare the battery grid, 63.1 g of paste were pushed and rolled into NS40 automotive
battery grids. These pasted grids were placed in heated chamber at 45 °C, with a 95% humidity,
45 °C for 32 h to cure. After curing, the free lead content in the cured plates dropped below 5%,
and the grids were moved to a 100 °C drying chamber. Duplicate grid material was reserved for

SEM analysis.

Electrical Tests

Cured, dried negative plates undergo formation in 3D printed battery cells containing 1
negative plate and 1 positive plate submerged in 1.04 sp.gr. sulfuric acid. The negative plates
were the test plates containing either the untreated C9000 or the discrete carbon nanotubes.

These plates were connected to a battery charging unit (Arbin Instruments, BT-G-10A-5V-32)

11590328v.2

328



and subjected to a 1.6 A constant current charge for 15 h. Various data metrics including voltage
and current were measured.

Reserve capacity tests began with a 20 h, 2.46 V constant voltage boost charge followed
by a 4 h rest period, and a 5 A constant current discharge until the battery voltage fell below 1.75
V. The length of time that the battery discharges until reaching 1.75 V and/or the capacity (A'h)
was the reserve capacity parameter. This test was repeated several times to monitor the ability of

the battery to endure cycling.

Results

The paste parameters (Table 1) indicated no significant change in density between control
and the paste with discrete carbon nanotubes. The penetration depth between the control and the
discrete carbon nanotubes were within the error but the C9000 penetration depth was shallower.
The rheological properties of the paste containing the discrete carbon nanotubes matched those
of the control but the paste with C9000 was significantly different. This difference would lead to |
difficuity in pasting the grids.

Table 1. Paste Properties

Control Negative

Discrete Carbon

C9000

Paste (n=13) Nanotubes Negative Paste (n = 2)
Negative Paste (n = 3)
Density (g/mL) 4.49 £ 0.05 4.41+0.08 4.39 + 0.01
Penetration (mm) 74£7.4 60.5+ 4.36 45+ 1.0
Splatter Area (cm’) 21.3+£0.88 20.0+4.3 125+£0.5

The ability of a battery to maintain the same capacity over a number of cycles is a much
desired performance metric translating to increased cycle life, better overall battery health, and
an improved battery system. In Figure 1, it showed that there was a steep decline in the capacity
of the battery with CC Type carbon nanotubes while the battery containing discrete carbon
nanotubes retained a significant portion of the capacity with each cycle.

Samples for scanning electron microscope (“SEM™) were prepared by attaching a portion
a plate to an SEM stub with carbon tape. The fragment was placed on the stub so as to expose

the fracture surface. Imaging was performed with a Jeol JSM-6010LA scanning electron
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microscope. Images were taken to assess the overall crystal structure of the cured plate, locate
carbon nanotubes and determine the degree of dispersion.
The plate specimen containing the C9000, showed signs of localized concentration of
carbon nanotubes (Figure 2). Even the best dispersion found was of a large clump (Figure 3).
Plates containing discrete carbon nanotubes showed uniform crystals with no localized
carbon nanotubes (Figure 4). Upon closer inspection, the carbon nanotubes were found to be

individualized and discrete in the paste (Figure 5).

CONCLUSION
As compared to the non-individualized and non-discrete carbon nanotubes, individualized

and discrete carbon nanotubes appeared to provide a higher level of homogeneity within the
active material of a battery plate as seen through a scanning electron microscope. The beneficial
effects of discrete individualized carbon nanotubes were thereby felt more uniformly throughout
the battery system resulting in increased reserve capacity, increased conductivity, increased
mechanical strength, and increased system efficiency. Here, this performance boost was

represented by a change in the capacitive performance of small, 2 V cells.
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SElI 15kV  WD10mmSS29 x500 S50um  eme————
plate C9000 Sep 10, 2014

Figure 2
Plate with C9000 (Magnification 500x)

v 1um
| plate C3000 Sep 10, 2014

Figure 3
Clump of C9000 in between lead crystals (Magnification 12000x)
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Figure 4
Discrete Carbon Nanotubes in Lead Paste (Magnification 500 )
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Figure 5
Discrete Carbon Nanotubes (Magnification 20, 000x)

11590328v.2

334



PTO/AIA/31 (03-14)

Approved for use through 07/31/2016. 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.

Docket Number (Optional)

NOTICE OF APPEAL FROM THE EXAMINER TO

THE PATENT TRIAL AND APPEAL BOARD DENA-0008US (223156)
| hereby certify that this correspondence is being facsimile In re Application of
transmitted to the USPTO, EFS-Web transmitted to the USPTO, or Clive P. Bosnyak
deposited with the United States Postal Service with sufficient Application Number Filed
postage in an envelope addressed to "Commissioner for Patents, P.0. |13/529,797 June 21, 2012
Box 1450, Alexandria, on Alexandria, VA 22313-1450" [37 CFR 1.8(a)] For
on .| Lithium lon Batteries Using Discrete Carbon Nanotubes...
Signature Art Unit Examiner
Typed or printed name 1723 Phlllp A. Stuckey

Applicant hereby appeals to the Patent Trial and Appeal Board from the last decision of the examiner.

The fee for this Notice of Appeal is (37 CFR 41.20(b)(1)) ¢ 400.00

Applicant asserts small entity status. See 37 CFR 1.27. Therefore, the fee shown above is reduced
by 50%, and the resulting fee is: $ 200.00

|:| Applicant certifies micro entity status. See 37 CFR 1.29. Therefore, the fee shown above is reduced
by 75%, and the resulting fee is: S
Form PTO/SB/15A or B or equivalent must either be enclosed or have been submitted previously.

|:] A check in the amount of the fee is enclosed.
D Payment by credit card. Form PTO-2038 is attached.

The Director is hereby authorized to charge any fees which may be required, or credit any overpayment

to Deposit Account No. 500897

Payment made via EFS-Web.

. A petition for an extension of time under 37 CFR 1.136(a) (PTO/AIA/22 or equivalent) is enclosed.
For extensions of time in reexamination proceedings, see 37 CFR 1.550.

WARNING: Information on this form may become public. Credit card information should not be included
on this form. Provide credit card information and authorization on PTO-2038.

lam the

L’ applicant attorney or agent of record D attorney or agent acting under 37 CFR 1.34

40131

Registration number Registration number

Signature /Gregory L. Porter/

Typed or printed name Gregory L. Porrter

713.220.4621

Telephone Number
Date 2015-09-24

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements and certifications. Submit multiple
forms if more than one signature is required, see below*.

* Total of 1 forms are submitted.

This collection of information is required by 37 CFR 41.20(b)(1) and 41.31. 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, 1.14 and 41.6. 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.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.

335




Privacy Act Statement

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

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

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of
records may be disclosed to the Department of Justice to determine whether disclosure of these
records is required by the Freedom of Information Act.

A record from this system of records may be disclosed, as a routine use, in the course of presenting
evidence to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in
the course of settlement negotiations.

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

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency
having need for the information in order to perform a contract. Recipients of information shall be
required to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C.
552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this
system of records may be disclosed, as a routine use, to the International Bureau of the World
Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.

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

A record from this system of records may be disclosed, as a routine use, to the Administrator, General
Services, or his/her designee, during an inspection of records conducted by GSA as part of that
agency’s responsibility to recommend improvements in records management practices and programs,
under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the
GSA regulations governing inspection of records for this purpose, and any other relevant (i.e., GSA or
Commerce) directive. Such disclosure shall not be used to make determinations about individuals.

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

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

336



Electronic Patent Application Fee Transmittal

Application Number:

13529797

Filing Date:

21-Jun-2012

Title of Invention:

LITHIUM ION BATTERIES USING DISCRETE CARBON NANOTUBES, METHODS
FOR PRODUCTION THEREOF AND PRODUCTS OBTAINED THEREFROM

First Named Inventor/Applicant Name:

Clive P. Bosnyak

Filer:

Gregory L. Porter/Anne Sullivan (paralegal)

Attorney Docket Number:

DENA-0008 (137124.00041)

Filed as Small Entity

Filing Fees for Utility under 35 USC 111(a)

Description Fee Code Quantity Amount Sullaj—;l'g(tsa)l in

Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
Petition:
Patent-Appeals-and-Interference:

Notice of Appeal 2401 1 400 400

Post-Allowance-and-Post-Issuance:

337




Description

Fee Code

Quantity

Amount

Sub-Total in

UsD($)
Extension-of-Time:
Extension - 3 months with $0 paid 2253 1 700 700
Miscellaneous:
Total in USD ($) 1100

338




Electronic Acknowledgement Receipt

EFS ID: 23595060

Application Number: 13529797

International Application Number:

Confirmation Number: 1004

LITHIUM ION BATTERIES USING DISCRETE CARBON NANOTUBES, METHODS

Title of Invention: FOR PRODUCTION THEREOF AND PRODUCTS OBTAINED THEREFROM

First Named Inventor/Applicant Name: Clive P. Bosnyak
Customer Number: 117364
Filer: Gregory L. Porter/Anne Sullivan (paralegal)

Filer Authorized By:

Gregory L. Porter

Attorney Docket Number: DENA-0008 (137124.00041)
Receipt Date: 24-SEP-2015
Filing Date: 21-JUN-2012
Time Stamp: 16:16:14

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment

yes

Payment Type Deposit Account
Payment was successfully received in RAM $1100

RAM confirmation Number 3999

Deposit Account 500897

Authorized User

PORTER, GREGORY L.

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)

339




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.)
) . ) ) 226833
1 After Final Consideration Program MREOO8NP_AfterFinalRequest_| o 5
Request sb0434.PDF
4380bc974d4bbc8b7c8b771126891ca347!
Warnings:
Information:
MREOOBNP_R toFinal 1329906
2 Response After Final Action - PeDsEonse orinak no 28
950ef4055769e02e67a8eb16e129b1bb376)
a5421
Warnings:
Information:
MREOO8NP_NoticeofA I 237222
3 Notice of Appeal Filed —PSFICEO ppeal. no 2
8e6b5a0bfe634c07e84¢17780108086f3001
Warnings:
Information:
32672
4 Fee Worksheet (SB06) fee-info.pdf no 2
48c0bfd945d477134860ddf221e0acb4e0al
34c13
Warnings:
Information:
Total Files Size (in bytes):| 1826633

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 asa
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.

340




PTO/SB/06 (09-11)

Approved for use through 1/31/2014. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

APPLICATION AS FILED - PART |

PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number Filing Date
Substitute for Form PTO-875 1 3/529,797 06/21/2012 D To be Mailed
eNTITY: [ LARGE [X] smaLL [] micro

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

/TYWANA LOVELACE/

(Column 1) (Column 2)
FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($)
L1 Basic Fee N/A N/A N/A
(37 GFR 1.16(a), (b), or (c))
D SEARCH FEE N/A N/A N/A
(87 CFR1.16(K). (i) or (m))
|
EXAMINATION FEE
(37 GFR 1.16(0), (p), or (q)) N/A N/A N/A
TOTAL CLAIMS . .
(37 CFR 1.16(i)) minus 20 = X $ =
INDEPENDENT CLAIMS . N
(37 CFR 1.16(h)) minus 3 = X $ =
If the specification and drawings exceed 100 sheets
0 of paper, the application size fee due is $310 ($155
A3F7)PCL£A1T1|SN SIZE FEE for small entity) for each additional 50 sheets or
¢ 16(s)) fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37
CFR 1.16(s).
] MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16()
p—
* |If the difference in column 1 is less than zero, enter “0” in column 2. TOTAL
APPLICATION AS AMENDED - PART I
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER
— | 09/24/2015 | =req PREVIOUSLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
E AMENDMENT PAID FOR
S I?;SL (87 CFR 20 Minus | = 21 =0 x $40 = 0
5 5
Independ ;
Z ) oEen ]2 Minus | -6 -0 x 5210 - 0
= | [ Avplication Size Fee (37 CFR 1.16(s))
< f—
l:l FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j))
TOTAL ADD’L FEE 0
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER
AFTER PREVIOUSLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
— AMENDMENT PAID FOR
Z || Total 37cFr . : "
Gl s Minus = X $ =
= Independent . : xx
) $370?=R1.16Q) Minus = X $ =
& | T Appiication size Fee (37 GFR 1.16(s))
=
<C l:l FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j))
TOTAL ADD’L FEE
* If the entry in column 1 is less than the entry in column 2, write “0” in column 3. LIE

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.
If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.

341



Doc Code: PA.. o PTO/AIA/82A (07-13)
Document Description: Power of Attorney Approved for use through 11/30/2014, OMB 0651-0051

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.

" N

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE
REGISTERED PRACTITIONERS

.

NOTE: This form is to be submitted with the Power of Attorney by Applicant form (PTO/AIA/82B) to identify the application to which the
Power of Attorney is directed, in accordance with 37 CFR 1.5, unless the application number and filing date are identified in the Power of
Attorney by Applicant form. If neither form PTO/AIA/82A nor form PTO/AIA82B identifies the application to which the Power of Attorney is
directed, the Power of Attorney will not be recognized in the application.

Application Number 13/529,797
Filing Date 2012-06-21
Clive P. Bosnyak

First Named Inventor

Title LITHIUM ION BATTERIES USING DISCRETE CARBON NANOTUBES,
METHODS FOR PRODUCTION THEREOF AND PRODUCTS OBTAINED
THEREFROM '

Art Unit 1723

Examiner Name Philip A. Stuckey

Attorney Docket Number | DENA-0008 (223156)
SIGNATURE of Applicant or Patent Practitioner
Signature /G regory | Porter/ Date (Optional) 201 5_09-22

Name Gregory L. Porter Registration | 40131

Number

Title (if Applicant is a
juristic entity)

Applicant Name (if Applicant is a juristic entity) MOIeCUIar Rebar DGSlgn LLC

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications. If
more than one applicant, use multiple forms. .

*Total of ] forms are submitted.

This collection of information is required by 37 CFR 1.131, 1.32, and 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 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,

if you need assistance in completing the form, call 1-800-PT0-9199 and select option 2.

342



Doc Code: PA., T

Document Description: Power of Attarney AppGvad fon s traugh 1111072014, OMD 066 1-0051
U.S. Patent Rnd Trademak Offica; U.S. DEPARTMENT OF CUMMERCE
Under the Paperwark Reduction Act of 19§35, no persons /0 required to respond 1o 3 coilection of i untess it diaplayw 2 valid GMB canicol number

- .

POWER OF ATTORNEY BY APPLICANT

\.

| hereby revoke gil previous powers of attomey given in the application identified in gither the attached transmittal letter or
1he boxes below,

Application Number Filing Date

{Nate: The boxes above may be Jeft blank if information is pravided on form PTO/AIAEZA.)

| hereby appoint the Patent Practiioner(s) associated with the following Customer Number as my/our atlorney(s) or ageni(s), and
10 trarsact all business in the United States Patent and Trademark Office connected thenewith for ihe application referenced in

ihe anached ransmittal letter {form PTO/AIA/B2A) or Identified abava: |
or 130577 |

D | hereby appoint Practitioner|s) nemed in the attached list (form PTD/AWSZO) as my/our attomey{s) or agent(s), and to transact
3 business ia the Uniled States Fatent and Trademark Office connected therewith for the pateat application referanced in the
attached transmittal lefler {(form PTDIAWBzA) or identified above, {Note: Complete form PTO/AIA/B2C.)

Please racognize or change the correspondence address for the application identified in the attached transmittal
latter or the boxes above to:
The address asseciated with the above-mentioned Gustomer Number

D The address associaled with Customear Number: ( B o }
OR S [ R
Firmar .
Individual Name
Address )
City _ | State | Tzip
Counlry ’
Telephane ] j | Email f

1 am the Applicant {if the Applicant isa jurdstic entily, lisl the Applicant name in the box):

Molecular Rebar Design, LLC

[:] Inventor or Joint inventor (tiie not required below)
D Legal Rapn ative of a Deceased or Legally Incapacitated inventor (lile not required below)
Assignes or Parson to Whom the Inventor is Under an Obligation to Assign (provikie signer’s title if applicant is a jurlstic anlity)

1Person Who Qtherwise Shows Sufficient Proprietary interest (e.9., a petition under 37 CFR 1.46(b)(2) was granted in the
application or is concurrently being fited with this document) (provide signer's tile if applicant is 3 juristic enfity)

SIGNATURE of Applicant for Patent

The undersignen [whose 1M£§¢:ygﬁybebw) ts authorized 1o act on behalf of the applican (¢.g., where lha applicant is a juristio entity).

Signature A1 iy [ Date (Optioral) [ 9T, /- 2078
Name ’Slupnen P. K!up{r .
Title Chief Patent Counsel, Molecular Rebar Design, LLC

NOTE: Signaluss - This fasm must bs signed by the applicant n accordance with 37 CFR 1.33. Ses 37 CFR 1.4 for signature requirements
and cartifications. )f more than one applicant, use multiple forms.

Olal of 1 formns ara submitted.
— SEUOVE—
This cokeesian of J jon i3 required by 37 CFR 1,131, 1.32, and 1.33. Tha information I3 réquired to obleln of yolain @ bonefil by the publiv which s (pTie (and by the
UsSPTOwp wn appheation, O fRy is g by 35 U.S.C. 122 aad 37 CFR 1. 11 and 1. 14. Thiy sollectan is astimated 10 [ake § mintes (o tomplits,
tuding yedhwring. prepwsing, and itling the comnpleted applicaton [om lo the USPTO. Time will vary depending upon Ihe individual caxe, An onthe umount

t VY
of time you requita ko complote this form anclor suggastian fof reducing Uis burden, shookd te sonk Lo the Chief Informatian Officer, .5, Paten! aod Trademark Qffice, U.S,
Dopartrvent of Commarcs, P.0. Box 1450, Almxandsio, YA #2313-1460. DO NOT BEND FEES CR COMPLETED FORMS TO THIS ADDRESS. SENO TO: Garmifssionar
fof Patents, P.0. Box 1460, Alaxandria, VA 223131450,
IF your need assistanca in complsting the form, call 1-800-PTC-9199 and selact aplion 2,
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PTO/AIA/82C (07-13)
Approved for use through 11/30/2014. OMB 0651-0051

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

POWER OF ATTORNEY BY APPLICANT

-

No more than ten (10} patenf practitioners total may be appointed as set forth below by name and registration number.

This page need not be submitted if appointing the Patent Practitioner(s) associated with a Customer Number (see form
PTO/AIA/82B): :

Registration
Name Number
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Privacy Act Statement

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

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

1. The information on this form will be treated confidentially to the extent allowed under the
Freedom of Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C. 552a). Records
from this system of records may be disclosed to the Department of Justice to determine
whether the Freedom of Information Act requires disclosure of these records.

2. Arecord from this system of records may be disclosed, as a routine use, in the course of
presenting evidence to a court, magistrate, or administrative tribunal, including '
disclosures to opposing counsel in the course of settlement negotiations.

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

4. Arecord in this system of records may be disclosed, as a routine use, to a contractor of
the Agency having need for the information in order to perform a contract. Recipients of
information shall be required to comply with the requirements of the Privacy Act of 1974,
as amended, pursuant to 5 U.S.C. 552a(m).

5. Arecord related to an International Application filed under the Patent Cooperation Treaty
in this system of records may be disclosed, as a routine use, to the International Bureau
of the World Intellectual Property Organization, pursuant to the Patent Cooperation
Treaty.

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

7. A record from this system of records may be disclosed, as a routine use, to the
Administrator, General Services, or his/her designee, during an inspection of records
conducted by GSA as part of that agency's responsibility to recommend improvements in
records management practices and programs, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing
inspection of records for this purpose, and any other relevant (i.e., GSA or Commerce)
directive. Such disclosure shall not be used to make determinations about individuals.

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

9. Arecord from this system of records may be disclosed, as a routine use, to a Federal,
State, or local law enforcement agency, if the USPTO becomes aware of a violation or
potential violation of law or regulation. .
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Electronic Acknowledgement Receipt

EFS ID: 23567031
Application Number: 13529797
International Application Number:
Confirmation Number: 1004

Title of Invention:

LITHIUM ION BATTERIES USING DISCRETE CARBON NANOTUBES, METHODS
FOR PRODUCTION THEREOF AND PRODUCTS OBTAINED THEREFROM

First Named Inventor/Applicant Name:

Clive P. Bosnyak

Customer Number:

117364

Filer:

Gregory L. Porter/Jeanne Dunn

Filer Authorized By:

Gregory L. Porter

Attorney Docket Number: DENA-0008 (137124.00041)
Receipt Date: 22-SEP-2015
Filing Date: 21-JUN-2012
Time Stamp: 14:44:25

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document .. . File Size(Bytes)/ Multi Pages
D t D t FileN f . .
Number ocument Description rie Name Message Digest | Part/.zip| (if appl.)
436569
1 RevisedPOA_373Stmt.pdf yes 5
8dbce23d5e91¢5702c8973 7fccabef133add|
ece2
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Multipart Description/PDF files in .zip description
Document Description Start End
Power of Attorney 1 4
Assignee showing of ownership per 37 CFR 3.73 5 5
Warnings:
Information:
Total Files Size (in bytes){ 436569

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

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS
PO Box 1450
Alexandria, Virginia 22313-1450
WWW.uspto.gov’
| FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
Clive P. Bosnyak DENA-0008 (137124.00041)

CONFIRMATION NO. 1004
117364 MISCELLANEOQOUS NOTICE

Jackson Wakel LUP. O A

Jackson Walker L.L.P.
901 Main Street, Suite 6000
Dallas, TX 75202

APPLICATIONNUMBER | FILING OR 371(C) DATE
13/529,797 06/21/2012

Date Mailed: 03/25/2015

A communication which cannot be delivered in electronic form has been mailed to the applicant.

page 1 of 1
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Doc Code: N572

UNITED STATES PATENT AND TRADEMARK OFFICE

United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS
P.O. Box 1450

Alexandria, Virginia 22313-1450
www.uspto.gov

| APPLICATION NUMBER | FILING DATE |  FIRSTNAMEDAPPLICANT | ATTY.DOCKET NO/TITLE |
13/529,797 06/21/2012 Clive P. Bosnyak DENA-0008 (137124.00041)

CONFIRMATION NO. 1004

117364 N0 LR MR

Molecular Rebar Design, LLC *OC000000074214516*
Jackson Walker L.L.P.

901 Main Street, Suite 6000

Dallas, TX 75202

Cc: ANDREWS KURTH LLP
600 TRAVIS STREET

SUITE 4200

HOUSTON, TX 77002

Date Mailed: 03/25/2015

DENIAL OF REQUEST FOR POWER OF ATTORNEY

The request for Power of Attorney filed 03/19/2015 is acknowledged. However, the request cannot be
granted at this time for the reason stated below.

8

Q) The Power of Attorney you provided did not comply with the new Power of Attorney rules that became
effective on June 25, 2004. See 37 CFR 1.32.

ﬁThe revocation is not signed by the applicant, the assignee of the entire interest, or one particular
principal attorney having the authority to revoke.

O The Power of Attorney is from an assignee and the Certificate required by 37 CFR 3.73(c) has not been
received.

O The person signing for the assignee has omitted their empowerment to sign on behalf of the assignee.

O The inventor(s) is without authority to appoint attorneys since the assignee has intervened as provided

by 37 CFR 3.71.

O The signature(s) of : @ co-inventor in this application, has been
omitted. The Power of Attorney will be entered upon receipt of confirmation signed by said co-
inventor(s).

O The person(s) appointed in the Power of Attorney is not registered to practice before the U.S. Patent and
Trademark Office.

Q Only one Customer Number can be designated for the Power of Attorney in an application. The
Customer Number that was captured is the first Customer Number provided on the Power of Attorney
document.
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Doc Code: N572

UNITED STATES PATENT AND TRADEMARK QFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: Sghggﬂﬁg{)ONER FOR PATENTS

0. X

Alexandria, Virginia 22313-1450
WWW.USpLo.gov

QA request under 37 CFR 1.48 to add an inventor was granted in this application, however, no power of
attorney consistent with the power of attorney granted by the originally named inventive entity has been
received. Thus, the addition of the inventor has resulted in the loss of power of attorney in the
application. See 37 CFR 1.32(e). )

QO The power of attorney has not been accepted because the party who is giving power of attorney has not
been identified. Power of attorney may only be signed by the applicant for patent (37 CFR 1.42) or the
patent owner. A patent owner who was not the applicant must appoint any power of attorney in
compliance with 37 CFR 3.71 and 3.73. See 37 CFR 1.32(b)(4).

U The power of attorney from the inventors has not been accepted because it is a copy from a prior
national application for which benefit is claimed and the continuing application names an inventor who
was not named as an inventor in the prior application.

O The power of attorney from the inventors has not been accepted because the power of attorney must be
signed by the applicant for patent. See 37 CFR 1.32(b)(4).

a Any request to correct or update the name of the applicant must include an application data sheet (ADS)
in compliance with 37 CFR 1.76 specifying the correct or updated name of the applicant in the applicant
information section. Any request to change the applicant after an original applicant has been specified
under 37 CFR 1.46(b) must include a new ADS in compliance with 37 CFR 1.76 specifying the applicant
in the applicant information section and comply with 37 CFR 3.71 and 3.73. See 37 CFR 1.46(c).

Any inquiries regarding this notice should bg directed to the Application Assistance Unit at 571-272-4200.

P

Application Agsigtance Unit
571-272-4200
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450
Alexandria, Virginia 22313-1450
WWW.uspto.gov

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO.
13/529,797 06/21/2012 Clive P. Bosnyak DENA-0008 1004
(137124.00041)
117364 7590 03/24/2015
. EXAMINER
Molecular Rebar Design, LLC
Jackson Walker L.L.P. STUCKEY, PHILIP A

901 Main Street, Suite 6000
Dallas, TX 75202

ART UNIT | PAPER NUMBER
1723
MAIL DATE | DELIVERY MODE
03/24/2015 PAPER

Please find below and/or attached an Office communication concerning this application or proceeding.

The time period for reply, if any, is set in the attached communication.

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)
13/529,797 BOSNYAK ET AL.
Office Action Summary Examiner Art Unit AA (First Inventor to File)
Philip A. Stuckey, PhD 1723 SN‘Z‘“S

-- 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 MONTHS 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) Responsive to communication(s) filed on 13 January 2015.
[ A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon .
2a)[X] This action is FINAL. 2b)[] This action is non-final.
3)[] An election was made by the applicant in response to a restriction requirement set forth during the interview on
; the restriction requirement and election have been incorporated into this action.
4)[] 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*
5[ Claim(s) 1-21 is/are pending in the application.
5a) Of the above claim(s) 8 and 9 is/are withdrawn from consideration.

6)[1 Claim(s) is/are allowed.

7)X Claim(s) 1-7 and 10-21 is/are rejected.

8)[] Claim(s) ____is/are objected to.

9] Claim(s) are subject to restriction and/or election requirement.

* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a
participating intellectual property office for the corresponding application. For more information, please see
hitn/raww. usplo.gov/patents/init_events/pph/indax.jsp or send an inquiry to PPHieedback@uspto.qov.

Application Papers
10)[]] The specification is objected to by the Examiner.
11)] 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).

Priority under 35 U.S.C. § 119
12)[C] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a)[J Al b)[J Some** ¢)[] None of the:
1. 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) 3) |:| Interview Summary (PTO-413)
. . Paper No(s)/Mail Date. .
2) D Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 4 |:| Other-
Paper No(s)/Mail Date . ) ther: _.
U.S. Patent and Trademark Office
PTOL-326 (Rev. 11-13) Office Action Summary Part of Paper No./Mail Date 20150304
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Application/Control Number: 13/529,797 Page 2
Art Unit: 1723

DETAILED ACTION
The present application is being examined under the pre-AlA first to invent
provisions. Claims 1-21 are pending; claims 8-9 are withdrawn. Claims 1, 8, 9, 10, 11,

and 12 are independent.

The applicant’'s amendment necessitated the new grounds of rejection presented

in this office action.

The double patenting rejection over 14/128,392 application is withdrawn.

The rejections under 35 USC 112 are withdrawn.

The text of those sections of Title 35, U.S. Code not included in this action can

be found in a prior Office action.

Priority
The examiner does not find support for the instant claim amendments in
provisional application 61/500,560 and accordingly, the claims are not entitled to the
benefit date of the provisional application but rather toward the filing date of the instant

application on 21 June 2012.
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Application/Control Number: 13/529,797 Page 3
Art Unit: 1723

Specification
The disclosure is objected to because of the following informalities: graphene is
misspelled in [0009]. The burden is shifted to the applicant to review the specification
for other minor errors.

Appropriate correction is required.

Claim Objections
Claim 7 is objected to because of the following informalities: Graphene is

misspelled. Appropriate correction is required.

Claim Rejections - 35 USC § 102
The following is a quotation of the appropriate paragraphs of pre-AlA 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 —

(b) the invention was patented or described in a printed publication in this or a foreign country
or in public use or on sale in this country, more than one year prior to the date of application
for patent in the United States.

Claims 1-4, 11-15, 18-21 are rejected under pre-AlA 35 U.S.C. 102(b) as being
anticipated by Li et al., A novel network composite cathode of LiFePO4/multiwalled
carbon nanotubes with high rate capability for lithium ion batteries, Electrochemistry
Communications, Volume 9, Issue 4, April 2007, Pages 663-666, herein referred to as
“Li 2006”.

As to claim 1, Li 2006 teaches a novel composite cathode material of lithium iron

phosphate and multi-walled carbon nanotubes for a lithium ion battery, See e.g. Section
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Application/Control Number: 13/529,797 Page 4
Art Unit: 1723

4. Conclusions. Li 2006 further teaches discrete and exfoliated carbon nanotubes
(MWCNTSs, see figure 2, which are considered discrete and exfoliated as instantly
claimed because they are dispersed in the composite cathode slurry mixture).

Li 2006 further teaches mixtures of ion active materials comprising migratable
ions (the mixture of LiFePO4: PVDF: MWCNTSs is a mixture of ion active materials with
e.g. lithium migratable ions, see page 664 second column second paragraph). Li 2006
further teaches the mixture is in a weight ratio of 90:5:5 and thus the lithium ion to other
total ions ratio is 90:5 which is a normalized ratio of 18:1. Li 2006's ratio of 18:1 is a
point which falls within the claimed range of a ratio of lithium ion to other total ions in the
ion active materials is at least 2:1 to 25:1 and thus anticipates the claimed range. See
MPEP 2131.03 regarding the Anticipation of Ranges.

Li 2006 further teaches the discrete carbon nanotubes having layers of lithium
ion active material attached to their surface, see figure 2.

As to claims 2 and 3, Li 2006 teaches LiFePO,4 which is a lithium metal salt
having and element selected from the group consisting of iron, having an olivine crystal
structure, and the lithium metal salt is LiFePO..

As to claim 4, Li 2006 teaches the loading of the LiFePQO4 on Al foil, see see
page 664 second column second paragraph) which teaches the layers of lithium ion
active material comprise aluminum as instantly claimed.

As to claim 11, Li 2006 teaches a novel composite cathode material of lithium
iron phosphate and multi-walled carbon nanotubes for a lithium ion battery, See e.g.

Section 4. Conclusions. Li 2006 further teaches discrete and exfoliated carbon
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Application/Control Number: 13/529,797 Page 5
Art Unit: 1723

nanotubes (MWCNTSs, see figure 2, which are considered discrete and exfoliated as
instantly claimed because they are dispersed in the composite cathode slurry mixture).

Li 2006 further teaches mixtures of ion active materials comprising migratable
ions (the mixture of LiFePO4: PVDF: MWCNTSs is a mixture of ion active materials with
e.g. lithium migratable ions, see page 664 second column second paragraph). Li 2006
further teaches the mixture is in a weight ratio of 90:5:5 and thus the lithium ion to other
total ions ratio is 90:5 which is a normalized ratio of 18:1. Li 2006's ratio of 18:1 is a
point which falls within the claimed range of a ratio of lithium ion to other total ions in the
ion active materials is at least 2:1 to 25:1 and thus anticipates the claimed range. See
MPEP 2131.03 regarding the Anticipation of Ranges.

Li 2006 further teaches the discrete carbon nanotubes having layers of lithium
ion active material attached to their surface and wherein the carbon nanotubes are
uniformly dispersed without clustering on a dimension scale of less than about 1
micrometer, see figures 2a and 2b which shows the MWCNTSs on a dimension scale of
1 micron in 2a being uniformly dispersed without clustering.

As to claim 12, Li 2006 teaches a novel composite cathode material of lithium
iron phosphate and multi-walled carbon nanotubes for a lithium ion battery, See e.g.
Section 4. Conclusions. Li 2006 further teaches oxidized carbon nanotubes (MWCNTSs,
see figure 2 and the first paragraph of the Experimental section on page 664), which are
considered oxidized because they are washed to nitric).

Li 2006 further teaches mixtures of ion active materials comprising migratable

ions (the mixture of LiFePO4: PVDF: MWCNTSs is a mixture of ion active materials with
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e.g. lithium migratable ions, see page 664 second column second paragraph). Li 2006
further teaches the mixture is in a weight ratio of 90:5:5 and thus the lithium ion to other
total ions ratio is 90:5 which is a normalized ratio of 18:1. Li 2006's ratio of 18:1 is an
anticipatory point which falls within the claimed range of a ratio of lithium ion to other
total ions in the ion active materials is at least 2:1 to 25:1. See MPEP 2131.03
regarding the Anticipation of Ranges.

Li 2006 further teaches the discrete carbon nanotubes having layers of lithium
ion active material attached to their surface, see figure 2.

As to claim 13, Li 2006 teaches the discrete carbon nanotubes having layers of
lithium ion active material are attached to their surface, see figure 2.

Li 2006 teaches the product as instantly claimed. The limitation regarding
chemical attachment does not impart additional structural or chemical limitations that
distinguish the instant claims from that of the prior art.

Furthermore, it is inherent that Van der Waals forces exist between the materials
of Li 2006 which teaches chemical attachment as instantly claimed.

As to claims 14 and 15, Li 2006 teaches the mixture is in a weight ratio of 90:5:5
and thus the lithium ion to other total ions ratio is 90:5 which is a normalized ratio of
18:1 which anticipates the claimed ranges of the ratio of lithium ion to other total ions in
the ion active materials is from 3:1 to 25:1 and 10:1 to 25:1.

As to claims 18 and 19, Li 2006 teaches the mixture is in a weight ratio of 90:5:5

and thus the lithium ion to other total ions ratio is 90:5 which is a normalized ratio of
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18:1 which anticipates the claimed ranges of the ratio of lithium ion to other total ions in
the ion active materials is from 3:1 to 25:1 and 10:1 to 25:1.

As to claims 20 and 21, Li 2006 teaches the mixture is in a weight ratio of 90:5:5
and thus the lithium ion to other total ions ratio is 90:5 which is a normalized ratio of
18:1 which anticipates the claimed ranges of the ratio of lithium ion to other total ions in

the ion active materials is from 3:1 to 25:1 and 10:1 to 25:1.

Claim Rejections - 35 USC § 103

Claim 5 is rejected under pre-AlA 35 U.S.C. 103(a) as being unpatentable over Li
2006 in view of Niu et al., US 7,070,753 B2, herein referred to as Niu ‘753.

As to claim 5, Li 2006 teaches the composition of claim 1.

Li 2006 is silent regarding the precise aspect ratio and oxidation level of the
carbon nanotubes.

However, Niu 753 teaches disassembled (disentangled) discrete carbon
nanotubes that have an oxygen content of 3.8% (column 6, lines 41-44, Table 5), which
is considered the oxidation level. Niu 753 further teaches nanotubes include those
having a length to diameter ratio of greater than 5 (column 8, lines 34-40). This
teaching of Niu teaches an aspect ratio of 5 or greater which establishes a prima facie
case of obviousness as it encompasses the claimed range. See MPEP 2144.05
regarding the Obviousness of Ranges.

Therefore, it would have been obvious to one of ordinary skill in the art at the

time of the invention to use disassembled discrete carbon nanotubes with increased
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oxygen content in the invention of Li 2006 because Niu discloses that an increase in
oxygen content can also improve density of the material (column 14, lines 66-67). It
also would have been obvious to one of ordinary skill in the art at the time of the
invention to use the aspect ratio as taught by Niu for the carbon nanotubes of Li 2006
because one would want a sufficient aspect ratio for binding to the materials in the
electrode. Furthermore, it has been held that where the general conditions of the claim
are disclosed in the prior art, discovering the optimum or workable ranges involves only

routine skill in the art (In re Aller, 105 USPQ 223).

Claims 6 and 7 are rejected under pre-AlA 35 U.S.C. 103(a) as being
unpatentable over Li 2006 in view Zhamu et al., US 2010/0176337 A1, herein referred
to as Zhamu ‘337.

As to claims 6 and 7, Li 2006 teaches the composition of claim 1.

Li 2006 is silent regarding the composition further comprising graphene or
oxygenated graphene and wherein the weight ratio of grapheme to carbon nanotube is
in the range of 0.1:99.9 t0 99.9:0.1.

Zhamu ‘337 teaches graphene reinforced composite electrode for lithium ion
batteries (see e.g. title and abstract). Zhamu ‘337 further teaches that the graphene
platelets occupy a weight fraction of 2% to 50% of the total nanocomposite weight (see
[0089]).

It would have been obvious to one of ordinary skill in the art at the time of the

invention to use the graphene weight fraction as taught by Zhamu ‘337 in the the
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nanocomposite mixture of Li 2006 because Zhamu ‘337 teaches that the graphene

reinforces the electrode.

Claims 10 and 16-17 are rejected under pre-AlA 35 U.S.C. 103(a) as being
unpatentable over Li 2006.

As to claim 10, Li 2006 teaches a novel composite cathode material of lithium
iron phosphate and multi-walled carbon nanotubes for a lithium ion battery, See e.g.
Section 4. Conclusions. Li 2006 further teaches discrete and exfoliated carbon
nanotubes (MWCNTSs, see figure 2, which are considered discrete and exfoliated as
instantly claimed because they are dispersed in the composite cathode slurry mixture).

Li 2006 further teaches mixtures of ion active materials comprising migratable
ions (the mixture of LiFePO,4: PVDF: MWCNTs is a mixture of ion active materials with
e.g. lithium migratable ions, see page 664 second column second paragraph). Li 2006
further teaches the mixture is in a weight ratio of 90:5:5 and thus the lithium ion to other
total ions ratio is 90:5 which is a normalized ratio of 18:1. Li 2006's ratio of 18:1 teaches
the claimed range of a ratio of lithium ion to other total ions in the ion active materials is
at least 2:1 to 25:1. See MPEP 2131.03 regarding the Anticipation of Ranges.

Li 2006 further teaches the discrete carbon nanotubes having layers of lithium
ion active material attached to their surface, see figure 2.

Li 2006 teaches the cell contains 1 molar LiPFe, which is a lithium salt, in the
electrolyte (see page 664 second column second paragraph) which penetrates the

positive electrode to provide an ionic pathway within the electrochemical cell. Li 2006
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further teaches that the ratio of the carbon nanotubes in the cathode is in a weight ratio
of 5% to the total cathode slurry weight and that the cathode is dissolved in NMP
solvent (see page 664 second column second paragraph). It is readily seen from this
teaching that the weight ratio of carbon nanotubes is low in comparison to the total
weight of the cathode active material. Li 2006 does not expressly disclose the weight
ratio of the carbon nanotubes to the the weight ratio of the lithium salts, but rather Li
2006 teaches the concentration of lithium salts to carbon nanotubes and that this ratio is
relatively low in comparison thus establishing a prima facie case of obviousness
regarding the claimed ranges for a weight ratio of carbon nanotubes to lithium salts of
0.1% to 10%. See MPEP 2144.05 regarding the Obviousness of Ranges.

It is well known that one desires a low solution resistance to prevent losses.
Furthermore, one of ordinary skill in the art would be able to determine through routine
experimentation the optimal weight ratio of carbon nanotubes to lithium salts and could
arrive at 0.1% to 10% to decrease the solution resistance of a lithium ion battery.
Furthermore, it has been held that where the general conditions of the claim are
disclosed in the prior art, discovering the optimum or workable ranges involves only
routine skill in the art (In re Aller, 105 USPQ 223).

As to claims 16 and 17, Li 2006 teaches the mixture is in a weight ratio of 90:5:5
and thus the lithium ion to other total ions ratio is 90:5 which is a normalized ratio of
18:1 which teaches the claimed ranges of the ratio of lithium ion to other total ions in the

ion active materials is from 3:1 to 25:1 and 10:1 to 25:1.
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Response to Arguments

Applicant's arguments filed 13 January 2015 have been fully considered but they
are not persuasive. Furthermore, the applicant’s arguments with respect to the instant
claims have been considered but are moot because the arguments do not apply to any
of the references being used in the current rejection.

In response to applicant's argument that the references fail to show certain
features of applicant’s invention, it is noted that the features upon which applicant relies
(i.e., the structure of the discrete and exfoliated carbon nanotubes, as argued by the
applicant on page 7 last paragraph of the remarks has relied on features as discussed
in the remarks and in [0024] of the instant specification) are not recited in the rejected
claim(s). Although the claims are interpreted in light of the specification, limitations from
the specification are not read into the claims. See In re Van Geuns, 988 F.2d 1181, 26

USPQ2d 1057 (Fed. Cir. 1993).

Conclusion
The prior art made of record and not relied upon is considered pertinent to

applicant's disclosure:

Maxim N. Tchoul,t, Warren T. Ford,*,T, Giulio Lolli,%, Daniel E. Resasco, and,
and Sivaram Arepalli, Effect of Mild Nitric Acid Oxidation on Dispersability, Size, and
Structure of Single-Walled Carbon Nanotubes, Chemistry of Materials 2007 19 (23),

5765-5772, teaches that the oxidation of single-walled carbon nanotubes (SWNTs) with
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nitric acid increases their dispersability in water, methanol, and N,N-dimethylformamide,

see e.g. abstract.

Bo Jin, En Mei Jin, Kyung-Hee Park, Hal-Bon Gu, Electrochemical properties of
LiFePO4-multiwalled carbon nanotubes composite cathode materials for lithium polymer
battery, Electrochemistry Communications, Volume 10, Issue 10, October 2008, Pages

1537-1540, teaches a composite material relevant to the claimed invention.

Applicant's amendment necessitated the new ground(s) of rejection presented in
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP
§ 706.07(a). 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 date of this final action.
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Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Philip A. Stuckey, PhD whose telephone number is
(671)272-9875. The examiner can normally be reached on Monday - Friday 8:00 AM -
5:00 PM EST.

If attempts to reach the examiner by telephone are unsuccessful, the examiner's
supervisor, Milton Cano can be reached on (571)272-1398. 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.
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). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/Philip A. Stuckey, PhD/ /MILTON | CANO/
Examiner, Art Unit 1723 Supervisory Patent Examiner
Art Unit 1723
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ATTORNEY DOCKET NO.: DENA-0008 (137124.00041) PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant: Clive P. Bosnyak, et al.
Serial No.: 13/529,797

Filed: June 21, 2012

Art Unit: 1726

Examiner:  Eric M. Connelly

Conf. No.: 1004

For: LITHIUM ION BATTERIES USING DISCRETE CARBON NANOTUBES,
METHODS FOR PRODUCTION THEREOF AND PRODUCTS OBTAINED
THEREFROM

Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450
Sir:

RESPONSE TO OFFICE ACTION

In response to the communication from the Examiner dated July 15, 2014, having a deadline
for response expiring January 15, 2015, extended for three months by petition enclosed herewith,

Applicants hereby amend the application as follows and submit the following remarks.

Amendments to the Claims are reflected in the listing of claims that begin on page 2 of this
paper.
Remarks begin on page 5 of this paper.

Conclusion begins on page 11 of this paper.

11943020v.1 137124/00041 1
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IN THE CLAIMS:

1.

(Currently Amended) A composition useful for lithtum ion batteries comprising:

discrete and exfoliated carbon nanotubes, and mixtures of ion active materials comprising

migratable ions, wherein a ratio of lithium ion to other total ions in the ion active materials is

atleast 2:1 to 25:1, and wherein the discrete carbon nanotubes having have crystals or layers

of lithium ion active material attached to their surface.

(Original) The composition of claim 1, wherein the crystals or layers of lithium ion active
material comprise a lithium metal salt and an element selected from the group consisting of:

iron, manganese, cobalt, copper, nickel, vanadium, titanium, and mixtures thereof.

(Currently Amended) The composition of claim 2, wherein the lithium metal salt has an

olivine crystal structure and wherein the lithium metal salt is LiFePO4 or LiMnPO,.

(Original) The composition of claim 1, wherein the crystals or layers of lithium ion active
material comprise tin, silicon, copper, antimony, aluminum, germanium, titanium, or

mixtures thereof.

(Original) The composition of claim 1, wherein the discrete carbon nanotubes have an aspect

ratio of 10 to 500 and oxidation levels from 1% to 15% by weight of the carbon nanotube.
(Original) The composition of claim 1, further comprising graphene or oxygenated graphene.

(Original) The composition of claim 6, wherein the weight ratio of grapheme to carbon

nanotube is in the range of 0.1:99.9 to 99.9:0.1.
(Withdrawn) A process for the production of the discrete carbon nanotubes having crystals
or layers of lithium ion active materials attached to their surface, comprising the steps of:

a) selecting carbon nanotubes of aspect ratio 10 to 500 and oxidation level 1% to 15%

percent by weight;
b) mixing the carbon nanotubes with a high boiling point liquid;
¢) adding reagents in correct balance to synthesize a lithium salt;

d) reacting the mixture at a temperature to form the lithium salt while sonicating the

11943020v.1 137124/00041 2
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10.

11.

12.

mixture;
e) separating the solid discrete carbon nanotube salts from the liquid; and

f) drying and annealing the solid discrete carbon nanotube salts under an inert atmosphere

at sufficient temperature to obtain an olivine crystal structure.

(Withdrawn) A process for the production of the discrete carbon nanotubes having crystals

or layers of lithium ion active materials attached to their surface, comprising the steps of:

a) selecting carbon nanotubes of aspect ratio 10 to 500 and oxidation level of 1% to 15% by
weight;

b) mixing the carbon nanotubes and a lithium salt in a liquid with surfactant;

¢) sonicating the liquid carbon nanotube/lithium salt mixture;

d) separating the solid salts from the liquid; and

e) drying and annealing the solid discrete carbon nanotubes with attached lithium salts

under an inert atmosphere at sufficient temperature to obtain an olivine crystal structure.

(Currently Amended) A composition useful for lithium ion batteries, comprising discrete and

exfoliated carbon nanotubes, and mixtures of ion active materials comprising migratable

ions, wherein a ratio of lithium ion to other total ions in the ion active materials is at least 2:1

to 25:1, wherein the discrete carbon nanotubes having have crystals or layers of lithium ion

active materials attached to their surface, and wherein the carbon nanotubes are in a weight

ratio of carbon nanotubes to lithium salts of 0.1% to 10%.

(Currently Amended) A composition useful for lithium ion batteries, comprising oxidized

carbon nanotubes, and mixtures of ion active materials comprising migratable ions, wherein

a ratio of lithium ion to other total ions in the ion active materials is at least 2:1 to 25:1,

wherein the discrete carbon nanotubes having have crystals or layers of lithium ion active

materials attached to their surface, and wherein the carbon nanotubes are uniformly dispersed

without clustering on a dimension scale of less than about 1 micrometer.

(Currently Amended) A composition useful for lithium ion batteries, comprising uniformly

dispersible oxidized carbon nanotubes, and mixtures of ion active materials comprising

11943020v.1 137124/00041 - 3
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migratable ions, wherein a ratio of lithium ion to other total ions in the ion active materials is

atleast 2:1 to 25:1, and wherein the discrete carbon nanotubes having have crystals or layers

of lithium ion active materials attached to their surface.

13.  (Original) The composition of claim 12, wherein the crystals or layers of lithium ion active
materials are chemically attached to the surface of the dispersible oxidized carbon nanotubes.

14.  (New) The composition of claim 1 where the ratio of lithium ion to other total ions in the ion
active materials is from 3:1 to 25:1.

15. (New) The composition of claim 1 where the ratio of lithium ion to other total ions in the ion
active materials is from 10:1 to 25:1.

16.  (New) The composition of claim 10 where the ratio of lithium ion to other total ions in the
ion active materials is from 3:1 to 25:1.

17.  (New) The composition of claim 10 where the ratio of lithium ion to other total ions in the
ion active materials is from 10:1 to 25:1.

18. (New) The composition of claim 11 where the ratio of lithium ion to other total ions in the
ion active materials is from 3:1 to 25:1.

19. (New) The composition of claim 11 where the ratio of lithium ion to other total ions in the
ion active materials is from 10:1 to 25:1.

20.  (New) The composition of claim 12 where the ratio of lithium ion to other total ions in the
ion active materials is from 3:1 to 25:1.

21.  (New) The composition of claim 12 where the ratio of lithium ion to other total ions in the
ion active materials is from 10:1 to 25:1.

11943020v.1 137124/00041 4
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REMARKS

Applicants have carefully considered this Application in connection with the Examiner’s
Action, and respectfully request reconsideration of this Application in view of the above
Amendments and the following remarks.

Pending in the current application are Claims 1-7 and 10-21. Claims 8-9 have been
withdrawn. Claims 14-21 are new. Support for these new claims is found throughout the
specification, particularly at Paragraphs [0025] and [0028]. Claims 1, 10, 11, and 12 have been
amended to recite that the composition includes mixtures of ion active materials comprising
migratable ions, wherein a ratio of lithium ion to other total ions in the ion active materials is at least
2:1 to 25:1. Support for this amendment is found throughout the specification, particularly at
Paragraphs [0025] and [0028]. Claims 1 and 10 have also been amended to recite that the discrete
nanotubes are exfoliated. Support for this amendment is found throughout the specification,
particularly at Paragraphs [0024] and [0037]. Claim 3 has been amended to recite that the lithium
metal salt is LiFePOy4 or LiMnPOy. Support for this amendment is found in Paragraph [0003].

I. Election/Restrictions

Applicants note the Examiner’s request for restriction to one of the following inventions:

I. Claims 1-7 and 10-13, drawn to a product.

II. Claims 8 and 9, drawn to a process.

Applicants affirm the election of Invention I, Claims 1-7 and 10-13, without traverse. Claims

8-9 have been withdrawn.

II. Double Patenting

Claims 1, 4-7, and 10-13 stand provisionally rejected on the ground of non-statutory double
patenting over Claims 14 and 17-23 of co-pending Application Serial No. 14/128,392. Applicants
submit herewith a terminal disclaimer with regard to co-pending Application Serial No. 14/128,392

and respectfully request that this rejection be withdrawn.

II1. Claim Rejections — 35 U.S.C. §112

Claim 3 stands rejected under 35 U.S.C. §112 as being indefinite. The Examiner asserts that

it is unclear whether Applicant is claiming crystalline LiFePOy (olivine) or another crystallized

11943020v.1 137124/00041 5
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lithium salt that has the same or similar crystal structure as LiFePOy (olivine). Applicants
respectfully submit that Claim 3 has been amended to recite “wherein the lithium metal salt is
LiFePO, or LiMnPO4.” Support for this amendment is found in Paragraph [0003] of the
specification, which states “Olivine structures such as lithium iron phosphate, LiFePOy, or lithium
manganese phosphate, LIMnPOy, operate at higher charge and discharge...” Accordingly, Claim 3
as amended refers to either LiFePOy (olivine) or LiMnPOy (olivine). Claim 3 as amended is not

limited to LiFePO, (olivine).

IVv. Rejections Under 35 U.S.C. §102

Claims 1, 2, 4, 6, 7, and 12 stand rejected under 35 U.S.C. §102(a) (pre-AlA), as being
anticipated by International Patent Publication No. WO 2010/117392 to Bosnyak (“Bosnyak™). The
Examiner asserts that Bosnyak discloses every limitation of Claims 1, 2, 4, 6, 7, and 12. Applicants
respectfully disagree.

Applicants respectfully submit that Claim 1 has been amended to recite that the ion active
materials include “migratable ions” and that the “ratio of lithium ion to other total ions in the ion
active materials is at least 2:1 to 25:1”. Bosnyak does not disclose the presence of migratable ions
and does not disclose this range of ratios of lithium ions to other total ions in the ion active materials.

In view of this amendment and these remarks, Applicants respectfully assett that Claims 1, 2,
4, 6,7, and 12 are not anticipated by Bosnyak and respectfully request that the rejection under 35
U.S.C. §102(b) (pre-AIA) be withdrawn.

V. Rejections Under 35 U.S.C. §103

A. Claim 3

Claim 3 stands rejected under 35 U.S.C. §103(a) (pre-AIA) as being unpatentable over
Bosnyak in further view of U.S. Patent Publication No. 2011/0104551 to Yang (“Yang”). The
Examiner notes that Bosnyak is silent with regard to olivine crystal structures but that Yang teaches
crystalline LiFePO4. The Examiner asserts that it would have been obvious to provide olivine
crystals of LiFePO4 on the surface of the nanotubes disclosed by Bosnyak.

As already noted above, Bosnyak fails to disclose all limitations of amended Claim 1.
Bosnyak does not teach the presence of “migratable ions” within the ion active material and does not

teach a ratio of lithium ions to other total ions in the ion active materials of at least 2:1 to 25:1.

11943020v.1 137124/00041 6
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Bosnyak contains no specific teachings with regard to the use of lithium ions. In fact, Bosnyak
simply refers to the possibility of modifying carbon nanotubes with an electroactive material.
Bosnyak then goes on to say that the electroactive material could be any of (1) “a transition metal or
transition metal oxide,” (2) “conducting polymers such as, for example, polyaniline, polyacetylene
and polyvinylpyrrole,” or (3) “ a nanomaterial” that may be “SnO,, LiTisO», silicon nanotubes,
silicon nanoparticles and various combinations thereof.” See Bosnyak, Paragraph [0082]. Bosnyak
places no particular emphasis on lithium ion active material and provides no teachings regarding the
presence of migratable ions of any kind in any ratio, much less lithium ions in the specified ratio.

Further, there is nothing in Bosnyak, nor Yang, nor Bosnyak and Yang in combination, that
would suggest the use of an olivine crystalline structure of lithium ion active material in combination
with exfoliated carbon nanotubes. As discussed, Bosnyak places no particular emphasis on the use
of lithium metal salts. The mere disclosure of LiTisO;, does not constitute a teaching or suggestion
that crystalline forms of lithium ion active material would be advantageous. In fact, Bosnyak
teaches at Paragraphs [0052] and [0055]-[0056] that in certain embodiments nanocrystalline material
is used to precipitate exfoliated carbon nanotubes and the residual nanocrystalline material is then
removed from the exfoliated carbon nanotubes. It is clear from the teachings of Bosnyak that the
preparation of exfoliated carbon nanotubes requires particular steps and particular reagents,
particularly to ensure that the nanotubes do not re-bundle after they have been exfoliated. See
Bosnyak, Paragraphs [0049]-[0057]. The use of crystalline ion active material to modify the
exfoliated carbon nanotubes is thus not taught by Bosnyak, and there is no motivation to use the
olivine crystalline material of Yang in combination with the teachings of Bosnyak.

Similarly, Yang does not suggest that the use of LiFePO4 would be compatible with the
claimed exfoliated nanotubes. Yang does not disclose discrete, exfoliated carbon nanotubes as the
claims require. Paragraph [0024] of the present application makes it clear that discrete, exfoliated
carbon nanotubes are a specific kind of nanotubes that are distinguishable from those found in other
applications. Yang does not disclose any method for obtaining discrete, exfoliated carbon
nanotubes. Further, although Yang suggests the use of “nanotubular base material” that can be made
up of carbon nanotubes, Yang does not suggest the use of LiFePOy4 in combination with this
material. Yang’s disclosure of LiFePOy is made in the background only as an example of ways in
which current Li-ion batteries have been improved. Yang states that “[c]urrent LIB capacity has also

been improved by utilizing new cathode materials, such as layered Li[Ni,.CO,Mn,]O,, Li-Mn-O
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spinels, LiFePO4 (olivine), and related materials.” See Yang, Paragraph [0004]. Yang never
suggests the use of any of this technology in combination with the disclosed nanotubular base
material. In fact, Yang notes that these “new cathode materials” may provide some increase in total
mAb/g capacity, but it is still insufficient to satisfy the needs of hybrid electric vehicles. Thus, there
is no teaching or suggestion in Yang that the use of LiFePOy (olivine) in combination with any
carbon nanotubular material, much less the claimed exfoliated discrete carbon nanotubes, would be
advantageous.

In view of these amendments and remarks, Applicants respectfully submit that Claim 3 is

patentable under 35 U.S.C. §103(a) in view of Bosnyak and in further view of Yang.

B. Claim 10

Claim 10 stands rejected under 35 U.S.C. §103(a) (pre-AIA) as being unpatentable over
Bosnyak in further view of U.S. Patent Publication No. 2010/0159331 to Lee et al. (“Lee”). The
Examiner notes that Bosnyak does not teach that the weight ratio of carbon nanotubes to lithium
salts is 0.1% to 10%. The Examiner argues that Lee teaches the use of carbon nanotubes and non-
carbonaceous active material in a ratio of 33% to about 2% and also 9.7%. The Examiner argues it
would have been obvious to use the claimed range in order to prevent irreversible reactions and
provide optimal binding. Applicants respectfully disagree.

As already discussed in detail above, Bosnyak does not teach or suggest all underlying
limitations of amended Claim 1. Bosnyak does not teach the presence of “migratable ions” within
the ion active material and does not teach a ratio of lithium ions to other total ions in the ion active
materials of at least 2:1 to 25:1. Lee is similarly silent on the use of lithium ion active material, as
Lee teaches only the use of a non-carbonaceous material that is silicon, silicon oxide, or Si-Y, where
Y does not include lithium. Accordingly, neither Bosnyak nor Lee teaches or suggests lithium ion
active material having the recited ratio of lithium ions to other total ions.

Further, the teachings of Lee do not pertain to, and are not applicable to, the use of discrete,
exfoliated carbon nanotubes as the claims require. Lee teaches the use of common carbon nanotubes
and particularly suggests that the carbon nanotubes and non-carbonaceous material should be bead-
milled or ball-milled together to form the desired composite. See Lee, Paragraph [0030] and [0040].
This process of bead-milling or ball-milling is wholly incompatible with the use of discrete,

exfoliated carbon nanotubes. As discussed in Paragraph [0024] of the specification, exfoliated

11943020v.1 137124/00041 8
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carbon nanotubes require particular attention to separation, distribution, and tube length. As
expected, bead-milling or ball-milling would only produce a disorganized mass of broken and
interconnected nanotubes. Thus, the teachings of Lee are not applicable to the use of discrete,
exfoliated carbon nanotubes as the claims require.

In view of these amendments and remarks, Applicants respectfully submit that Claim 10 is

patentable under 35 U.S.C. §103(a) in view of Bosnyak and in further view of Lee.

C. Claims 5 and 11-13

Claims 5 and 11-13 stands rejected under 35 U.S.C. §103(a) (pre-AIA) as being unpatentable
over Bosnyak in view of Kim, Carbon 2005 (“Kim”). The Examiner argues that Bosnyak teaches all
underlying limitations of these claims except for the oxidation of the carbon nanotubes. The
Examiner asserts that Kim teaches the oxidation of carbon nanotubes as creating minor damage and
increasing the electrical conductivity and that it would have been obvious to oxide the carbon
nanotubes of Bosnyak in view of the teachings of Kim. Applicants respectfully disagree.

As already discussed in detail above, Bosnyak does not teach or suggest all underlying
limitations of amended Claim 1. Bosnyak does not teach the presence of “migratable ions” within
the ion active material and does not teach a ratio of lithium ions to other total ions in the ion active
materials of at least 2:1 to 25:1. Kim is also silent on the potential for using lithium ion active
material in conjunction with discrete, exfoliated carbon nanotubes.

In addition, Applicants respectfully submit that Kim teaches that causing damage to the
carbon nanotubes through oxidation actually causes “the electrical conductivity to be lowered.” See
Kim, Abstract (emphasis added). As discussed in Kim, Page 24, second paragraph, “the oxidation
layer on the surface of the carbon fiber increases the contact resistance between the fibers.” Kim
goes on to caution that oxidation of carbon nanotubes “should be carried out under conditions in
which no damage is caused” to the nanotubes and “no impurities are generated” by carefully
controlling the conditions. See Kim, Page 30. Thus, there is no motivation to combine the teachings
of Kim with the teachings of Bosnyak. Kim teaches that rigorous oxidation may cause damage to
the nanotubes and that such damage should be avoided, as it lowers the electrical conductivity.

In addition, Kim does not teach the oxidation of exfoliated carbon nanotubes. Kim teaches
the formation of nanotube/epoxy composites under oxidation conditions. See Kim, Page 26, last

paragraph. In fact, Kim discourages processes relating to the purification of nanotubes by discussing
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in detail the potential to cause damage to the nanotubes due to the use of concentrated acidic

solution. See Kim, Page 24, second paragraph.
In view of these amendments and remarks, Applicants respectfully submit that Claims 5 and

11-13 are patentable under 35 U.S.C. §103(a) in view of Bosnyak and in further view of Kim.

11943020v.1 137124/00041 10
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CONCLUSION

Applicants respectfully submit that in light of the foregoing amendment and comments,
Claims 1-7 and 10-13 are in condition for allowance. A Notice of Allowance is respectfully
requested.

If additional information is required, the Examiner is encouraged to contact the undersigned
at (214) 953-5959 so that such issues may be resolved as expeditiously as possible.

The Commissioner is hereby authorized to charge any additional fee or credit any refund to

Deposit Account No. 10-0096.

Date: January 13, 2015 Respectfully submitted,

o C () Cu\

T. Ling Chwang
Reg. No. 33,590

Jackson Walker L.L.P.

901 Main Street, Suite 6000
Dallas, TX 75202

Tel: (214) 953-5959

Fax: (214) 661-6870
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Form PTO/SB/15A or B or equivalent must either be enclosed or have been submitted previously.

A check in the amount of the fee is enclosed.

Payment by credit card. Form PTO-2038 is attached.

The Director has already been authorized to charge fees in this application to a Deposit Account.
The Director is hereby authorized to charge any fees which may be required, or credit any overpayment, to
Deposit Account Number 10-0096

Payment made via EFS-Web.

~OOD OO

WARNING: Information on this form may become public. Credit card information should not be included on this form. Provide
credit card information and authorization on PTO-2038.

I am the
[:] applicant.
D attorney or agent of record. Registration number
attorney or agent acting under 37 CFR 1.34. Registration number 33,590
/T. Ling Chwang/ January 13, 2015
Signature Date
T. Ling Chwang 214-953-5959
Typed or printed name Telephone Number

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements and certifications. Submit
multiple forms if more than one signature is required, see below”.

* Total of ! forms are submitted.

This collection of information is required by 37 CFR 1.136(a). 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 6 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: Mail Stop PCT, Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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Electronic Patent Application Fee Transmittal

Application Number: 13529797

Filing Date: 21-Jun-2012

LITHIUM ION BATTERIES USING DISCRETE CARBON NANOTUBES, METHODS

Title of Invention: FOR PRODUCTION THEREOF AND PRODUCTS OBTAINED THEREFROM

First Named Inventor/Applicant Name: Clive P. Bosnyak
Filer: T. Ling Chwang/Debbie Sams
Attorney Docket Number: DENA-0008 (137124.00041)

Filed as Small Entity

Filing Fees for Utility under 35 USC 111(a)

Sub-Total in

Description Fee Code Quantity Amount UsD($)

Basic Filing:

Pages:

Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

Extension-of-Time:
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Description

Fee Code

Quantity

Amount

Sub-Total in

UsD($)
Extension - 3 months with $0 paid 2253 1 700 700
Miscellaneous:
Total in USD ($) 700
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Electronic Acknowledgement Receipt

EFS ID: 21201233

Application Number: 13529797

International Application Number:

Confirmation Number: 1004

LITHIUM ION BATTERIES USING DISCRETE CARBON NANOTUBES, METHODS

Title of Invention: FOR PRODUCTION THEREOF AND PRODUCTS OBTAINED THEREFROM

First Named Inventor/Applicant Name: Clive P. Bosnyak
Customer Number: 117364
Filer: T. Ling Chwang/Debbie Sams

Filer Authorized By:

T. Ling Chwang

Attorney Docket Number: DENA-0008 (137124.00041)
Receipt Date: 13-JAN-2015
Filing Date: 21-JUN-2012
Time Stamp: 20:06:04

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment

yes

Payment Type Deposit Account
Payment was successfully received in RAM $700

RAM confirmation Number 5181

Deposit Account 100096

Authorized User

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

Document s . File Size(Bytes)/ Multi Pages
Document Description File Name f . .
Number Message Digest | Part/.zip| (if appl.)
713902
1 011315_Amendment.pdf yes 1M
0364e159391dbcb26f9b5bba286c75f75b2)
Obebb
Multipart Description/PDF files in .zip description
Document Description Start End
Amendment/Req. Reconsideration-After Non-Final Reject 1 1
Claims 2 4
Applicant Arguments/Remarks Made in an Amendment 5 11
Warnings:
Information:
113690
2 Extension of Time 011315_Extension_of_Time.pdf no 1
ddd702e31496943f7fb0acb08b7bd25d e
cb0eb
Warnings:
Information:
31059
3 Fee Worksheet (SB06) fee-info.pdf no 2
0e19¢fe28398c66329ec4ae7779bc062fbab)
8fd6
Warnings:
Information:
Total Files Size (in bytes):| 858651
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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.
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PTO/SB/06 (09-11)

Approved for use through 1/31/2014. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

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

APPLICATION AS FILED - PART |

PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number Filing Date
Substitute for Form PTO-875 1 3/529,797 06/21/2012 D To be Mailed
eNTITY: [ LARGE [X] smaLL [] micro

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

/VANESSA BARBER/

(Column 1) (Column 2)
FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($)
L1 Basic Fee N/A N/A N/A
(37 GFR 1.16(a), (b), or (c))
D SEARCH FEE N/A N/A N/A
(87 CFR1.16(K). (i) or (m))
|
EXAMINATION FEE
(37 GFR 1.16(0), (p), or (q)) N/A N/A N/A
TOTAL CLAIMS . .
(37 CFR 1.16(i)) minus 20 = X $ =
INDEPENDENT CLAIMS . N
(37 CFR 1.16(h)) minus 3 = X $ =
If the specification and drawings exceed 100 sheets
0 of paper, the application size fee due is $310 ($155
A3F7)PCL£A1T1|SN SIZE FEE for small entity) for each additional 50 sheets or
¢ 16(s)) fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37
CFR 1.16(s).
] MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16()
p—
* |If the difference in column 1 is less than zero, enter “0” in column 2. TOTAL
APPLICATION AS AMENDED - PART I
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER
— | 01/13/12015 | e PREVIOUSLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
E AMENDMENT PAID FOR
= I?QSL (37 OFR 21 Minus | =~ 20 = x 340 = 40
5 5
Independ ;
z ‘27?;;"1_?:@ ~ B Minus | =6 -0 x $210 = 0
= | [ Avplication Size Fee (37 CFR 1.16(s))
< f—
D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j))
TOTAL ADD’L FEE 40
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER
AFTER PREVIOUSLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
— AMENDMENT PAID FOR
Z || Total 37cFr . : "
Gl s Minus = X $ =
2 Independent . i ok
) $370?=R1.16Q) Minus = X $ =
& | T Appiication size Fee (37 GFR 1.16(s))
=
<C l:l FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j))
TOTAL ADD’L FEE
* If the entry in column 1 is less than the entry in column 2, write “0” in column 3. LIE

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.
If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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Application No. Applicant(s)
13/529,797 BOSNYAK ET AL.

Office Action Summary Examiner Art Unit ATA (First Inventor o File)
ERIC CONNELLY 1723 SN‘Z*“S

-- 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 3MONTHS 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 06/21/2012.
[ A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon .
2a)[] This action is FINAL. 2b)[] This action is non-final.
3)[] An election was made by the applicant in response to a restriction requirement set forth during the interview on
; the restriction requirement and election have been incorporated into this action.
4)[] 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*
5)X Claim(s) 1-13is/are pending in the application.
5a) Of the above claim(s) 8 and 9 is/are withdrawn from consideration.

6)[] Claim(s) is/are allowed.

7)X Claim(s) 1-7 and 10-13 is/are rejected.

8)[1 Claim(s) ____is/are objected to.

9 Claim(s) are subject to restriction and/or election requirement.

* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a
participating intellectual property office for the corresponding application. For more information, please see
hitn /raww.usplo.gov/patenis/init_events/pphvindex.jsp or send an inquiry to PPHfeedback@uspto.qoy.

Application Papers
10)[]] The specification is objected to by the Examiner.
11)[X] The drawing(s) filed on 06/21/2012 is/are: a)[X] 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).

Priority under 35 U.S.C. § 119
12)[C] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a)[J Al b)[J Some** ¢)[] None of the:
1.0 Certified copies of the priority documents have been received.
2.0 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) IZ Notice of References Cited (PTO-892) 3) |:| Interview Summary (PTO-413)
. . Paper No(s)/Mail Date. .
2) Iz Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 4 D Other:
Paper No(s)/Mail Date 10/17/2012 07/16/2013 10/11/2013 11/19/2013. ) ther: .
U.S. Patent and Trademark Office
PTOL-326 (Rev. 11-13) Office Action Summary Part of Paper No./Mail Date 20140519
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Application/Control Number: 13/529,797 Page 2
Art Unit: 1723

DETAILED ACTION
Claims Status
Claims 1-13 are pending.
Claims 8 and 9 are withdrawn for being non-elected

Claims 1-7 and 10-13 are examined and rejected.

Notice of Pre-AlA or AIA Status
The present application is being examined under the pre-AlA first to invent

provisions.

Election/Restrictions

Restriction to one of the following inventions is required under 35 U.S.C. 121:

|. Claims 1-7 and 10-11, drawn to a product, classified in 429/231.8.

Il. Claims 8 and 9, drawn to a process, classified in 427/113.
The inventions are distinct, each from the other because of the following reasons:

Inventions | and |l are related as process of making and product made. The
inventions are distinct if either or both of the following can be shown: (1) that the
process as claimed can be used to make another and materially different product or (2)
that the product as claimed can be made by another and materially different process
(MPEP § 806.05(f)). In the instant case the product could be made using nanotubes of

aspect ratio over 500.
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Restriction for examination purposes as indicated is proper because all these
inventions listed in this action are independent or distinct for the reasons given above
and there would be a serious search and/or examination burden if restriction were not
required because one or more of the following reasons apply:

the inventions have acquired a separate status in the art in view of their different
classification, and

the inventions require a different field of search (e.g., searching different
classes/subclasses or electronic resources, or employing different search strategies or
search queries).

Applicant is advised that the reply to this requirement to be complete must
include (i) an election of an invention to be examined even though the requirement
may be traversed (37 CFR 1.143) and (ii) identification of the claims encompassing
the elected invention.

The election of an invention may be made with or without traverse. To reserve a
right to petition, the election must be made with traverse. If the reply does not distinctly
and specifically point out supposed errors in the restriction requirement, the election
shall be treated as an election without traverse. Traversal must be presented at the time
of election in order to be considered timely. Failure to timely traverse the requirement
will result in the loss of right to petition under 37 CFR 1.144. If claims are added after
the election, applicant must indicate which of these claims are readable upon the

elected invention.
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Should applicant traverse on the ground that the inventions are not patentably
distinct, applicant should submit evidence or identify such evidence now of record
showing the inventions to be obvious variants or clearly admit on the record that this is
the case. In either instance, if the examiner finds one of the inventions unpatentable
over the prior art, the evidence or admission may be used in a rejection under 35 U.S.C.
103 or pre-AlA 35 U.S.C. 103(a) of the other invention.

During a telephone conversation with Sara Borrelli on 05/13/2014 a provisional
election was made without traverse to prosecute the invention of invention |, claims 1-7
and 10-13. Affirmation of this election must be made by applicant in replying to this
Office action. Claims 8 and 9 are withdrawn from further consideration by the examiner,
37 CFR 1.142(b), as being drawn to a non-elected invention.

Applicant is reminded that upon the cancellation of claims to a non-elected
invention, the inventorship must be corrected in compliance with 37 CFR 1.48(a) if one
or more of the currently named inventors is no longer an inventor of at least one claim
remaining in the application. A request to correct inventorship under 37 CFR 1.48(a)
must be accompanied by an application data sheet in accordance with 37 CFR 1.76 that
identifies each inventor by his or her legal name and by the processing fee required
under 37 CFR 1.17(i).

The examiner has required restriction between product or apparatus claims and
process claims. Where applicant elects claims directed to the product/apparatus, and all
product/apparatus claims are subsequently found allowable, withdrawn process claims

that include all the limitations of the allowable product/apparatus claims should be
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considered for rejoinder. All claims directed to a nonelected process invention must
include all the limitations of an allowable product/apparatus claim for that process
invention to be rejoined.

In the event of rejoinder, the requirement for restriction between the
product/apparatus claims and the rejoined process claims will be withdrawn, and the
rejoined process claims will be fully examined for patentability in accordance with 37
CFR 1.104. Thus, to be allowable, the rejoined claims must meet all criteria for
patentability including the requirements of 35 U.S.C. 101, 102, 103 and 112. Until all
claims to the elected product/apparatus are found allowable, an otherwise proper
restriction requirement between product/apparatus claims and process claims may be
maintained. Withdrawn process claims that are not commensurate in scope with an
allowable product/apparatus claim will not be rejoined. See MPEP § 821.04.
Additionally, in order for rejoinder to occur, applicant is advised that the process claims
should be amended during prosecution to require the limitations of the
product/apparatus claims. Failure to do so may result in no rejoinder. Further, note
that the prohibition against double patenting rejections of 35 U.S.C. 121 does not apply
where the restriction requirement is withdrawn by the examiner before the patent

issues. See MPEP § 804.01.
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Double Patenting

The nonstatutory double patenting rejection is based on a judicially created
doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the
unjustified or improper timewise extension of the “right to exclude” granted by a patent
and to prevent possible harassment by multiple assignees. A nonstatutory double
patenting rejection is appropriate where the claims at issue are not identical, but at least
one examined application claim is not patentably distinct from the reference claim(s)
because the examined application claim is either anticipated by, or would have been
obvious over, the reference claim(s). See, e.g., In re Berg, 140 F.3d 1428, 46 USPQ2d
1226 (Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29 USPQ2d 2010 (Fed. Cir.
1993); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 1985); In re Van Ornum,
686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 F.2d 438, 164 USPQ 619
(CCPA 1970); and In re Thorington, 418 F.2d 528, 163 USPQ 644 (CCPA 1969).

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) or 1.321(d)
may be used to overcome an actual or provisional rejection based on a nonstatutory
double patenting ground provided the reference application or patent either is shown to
be commonly owned with this application, or claims an invention made as a result of
activities undertaken within the scope of a joint research agreement. A terminal
disclaimer must be signed in compliance with 37 CFR 1.321(b).

The USPTO internet Web site contains terminal disclaimer forms which may be
used. Please visit http://www.uspto.gov/forms/. The filing date of the application will

determine what form should be used. A web-based eTerminal Disclaimer may be filled
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out completely online using web-screens. An eTerminal Disclaimer that meets all
requirements is auto-processed and approved immediately upon submission. For more
information about eTerminal Disclaimers, refer to

http://www.uspto.gov/patents/process/file/efs/guidance/eTD-info-l.jsp.

Claims 1, 4-7, 10-13 are provisionally rejected on the ground of nonstatutory
double patenting over claims 14 and 17-23 of copending Application No. 14/128,392.
This is a provisional double patenting rejection because the patentably indistinct claims
have not in fact been patented.

The subject matter claimed in the instant application is fully disclosed in the
referenced copending application and would be covered by any patent granted on that
copending application since the referenced copending application and the instant
application are claiming common subject matter, as follows: claim 14 of the copending
applications reads on claim 1 of the instant application, 177 on 4,14 0on 5, 18 on 6, 19 on
7,20 0n 10,21 on 11,22 on 12, and 23 on 13. Examiner acknowledges the wording of
copending claims have been slightly changed to overcome 112 and claim objections of
the copending application, but the claimed subject matter has not changed.

Furthermore, there is no apparent reason why applicant would be prevented from
presenting claims corresponding to those of the instant application in the other
copending application. See In re Schneller, 397 F.2d 350, 158 USPQ 210 (CCPA 1968).

See also MPEP § 804.
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Claim Rejections - 35USC § 112

The following is a quotation of 35 U.S.C. 112(b):

(b) CONCLUSION.—The specification shall conclude with one or more claims particularly
pointing out and distinctly claiming the subject matter which the inventor or a joint inventor
regards as the invention.

The following is a quotation of 35 U.S.C. 112 (pre-AlA), second paragraph:
The specification shall conclude with one or more claims particularly pointing out and distinctly
claiming the subject matter which the applicant regards as his invention.

Claim 3 is rejected under 35 U.S.C. 112(b) or 35 U.S.C. 112 (pre-AlA), second
paragraph, as being indefinite for failing to particularly point out and distinctly claim the
subject matter which the inventor or a joint inventor, or for pre-AlA the applicant regards

as the invention.

Regarding claim 3, it is unclear whether applicant is claiming crystalline LiFeP04
(olivine) or another crystallized lithium salt that has the same or similar crystal structure
as LiFeP04 (olivine). To expedite examination, it is assumed that applicant is claiming

crystalline LiFeP04 (olivine).

Claim Rejections - 35 USC § 102
The following is a quotation of the appropriate paragraphs of pre-AlA 35 U.S.C.

102 that form the basis for the rejections under this section made in this Office action:

A person shall be entitled to a patent unless —
(a) the invention was known or used by others in this country, or patented or described in a

printed publication in this or a foreign country, before the invention thereof by the applicant for
a patent.
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Claims 1, 2, 4, 6, 7, and 12 are rejected under pre-AlA 35 U.S.C. 102(a) as being

anticipated by Bosnyak (WO 2010/117392).

Regarding claim 1, Bosnyak teaches discrete carbon nanotubes having lithium

ion active material bound to their surface [para 0082].

Regarding claim 2, Bosnyak teaches the active material comprises a lithium

metal salt and titanium [Li4Tis042, para 0082].

Regarding claim 4, Bosnyak teaches the active material comprises titanium

[LisTis012, para 0082)].

Regarding claim 6, Bosnyak teaches the active material may comprise graphene

[para 0106]. By definition, carbon nanotubes are encircled graphene layers.

Regarding claim 7, Bosnyak teaches the active material may comprise graphene

[para 0106]. The weight ratio of graphene to carbon nanotubes of 0.1.:99.9 to 99.9:0.1

is considered implicit. By definition, carbon nanotubes are encircled graphene layers.

Regarding claim 12, Bosnyak teaches isolated exfoliated discrete carbon

nanotubes having lithium ion active material bound to their surface [para 0082].
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Claim Rejections - 35 USC § 103
The following is a quotation of pre-AlA 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.

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 pre-AlA 35 U.S.C. 103(a) are summarized as follows:

1. Determining the scope and contents of the prior art.

2. Ascertaining the differences between the prior art and the claims at issue.

3. Resolving the level of ordinary skill in the pertinent art.

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

Claim 3 is rejected under pre-AlA 35 U.S.C. 103(a) as being unpatentable over

Bosnyak (WO 2010/117392) in further view of Yang (US PG-Pub 2011/0104551).

Regarding claim 3, Bosnyak is silent to LiFeP04 (olivine).

Yang teaches crystaline LiFeP04 (olivine) [para 0004].

Yang teaches crystaline LiFeP04 (olivine) provides about 9 to about 18%
increase in total mAh/g capacity of a electrochemical cell [para 0004].

It would have been obvious to a person having ordinary skill in the art at the time

of invention to provide crystals of LiFeP04 (olivine) on the surface of Bosnyak’s carbon
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nanotubes in order to provide an increase in total mAh/g capacity of the electrochemical

cell [para 0004].

Claim 10 is rejected under pre-AlA 35 U.S.C. 103(a) as being unpatentable over

Bosnyak (WO 2010/117392) in further view of Lee (PG-Pub 2010/0159331)

Regarding claim 10, Bosnyak teaches discrete carbon nanotubes having lithium
ion active material bound to their surface [para 0082]. Bosnyak teaches the active
material comprises a lithium metal salt [Li4Tis042, para 0082].

Bosnyak is silent to the nanotubes being in a weight ratio of carbon nanotubes to
lithium salts of 0.1% to 10%.

Lee teaches active material with a non-carbonaceous material to carbon
nanotubes ratio of 2:1 to about 50:1 (33% to about 2% carbon nanotubes to non-
carbonaceous active material) [para 0033]. Lee teaches active material with 65 weight
parts SiOy and 7 weight parts carbon nanotubes (9.7% carbon nanotubes to non-
carbonaceous active material) [para 0065].

Lee teaches if the amount of the carbon nanoparticles is too high, too many
irreversible reactions may occur, when a lithium secondary battery including the
negative active material is charged and/or discharged and if the amount of the carbon
nanoparticles is too low, the binding effect may be insufficiently sustained.

It would have been obvious to a person having ordinary skill in the art at the time

of invention to provide a carbon nanotube to lithium salt ratio of 0.1 to 10 wt% to
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Bosnyak in order to prevent irreversible reactions and to provide optimal binding

between lithium salts and the carbon nanotubes.

Claims 5 and 11-13 are rejected under pre-AlA 35 U.S.C. 103(a) as being
unpatentable over Bosnyak (WO 2010/117392) in further view of Kim (2005 Carbon).

Regarding claim 5, Bosnyak teaches carbon nanotube aspect ratios of at least
about 100 [para 0042].

Bosnyak is silent to the oxidation of carbon nanotubes.

Kim teaches oxidation of carbon nanotubes creates minor damage to the
crystalline structures and increases the electrical conductivity of carbon nanotubes
[abstract].

It would have been obvious to a person having ordinary skill in the art at the time
of invention to select carbon nanotubes having an oxidation level of 1% to 15% in order
to increase the electrical conductivity of the carbon nanotubes. Oxidation levels of 1% to

15% are considered to be equivalent to minor damage as taught.

Regarding claim 11, Bosnyak teaches discrete carbon nanotubes having lithium
ion active material bound to their surface [para 0082]. Bosnyak teaches isolated
exfoliated carbon nanotubes which are considered to uniformly dispersed without
clustering on a dimension scale less than 1 micrometer.

Bosnyak is silent to the oxidation of carbon nanotubes.

407



Application/Control Number: 13/529,797 Page 13
Art Unit: 1723

Kim teaches oxidation of carbon nanotubes creates minor damage to the
crystalline structures and increases the electrical conductivity of carbon nanotubes
[abstract].

It would have been obvious to a person having ordinary skill in the art at the time
of invention to oxidize the carbon nanotubes of Bosnyak in order to create minor
damage to the crystalline structure and therefor increase the electrical conductivity of

the carbon nanotubes.

Regarding claim 12, Bosnyak teaches discrete carbon nanotubes having lithium
ion active material bound to their surface [para 0082]. Bosnyak teaches isolated
exfoliated carbon nanotubes which are non-aggregated and therefor considered to be
uniformly dispersed without clustering on a dimension scale less than 1 micrometer.

Bosnyak is silent to the oxidation of carbon nanotubes.

Kim teaches oxidation of carbon nanotubes creates minor damage to the
crystalline structures and increases the electrical conductivity of carbon nanotubes
[abstract].

It would have been obvious to a person having ordinary skill in the art at the time
of invention to oxidize the carbon nanotubes of Bosnyak in order to create minor
damage to the crystalline structure and therefor increase the electrical conductivity of
the carbon nanotubes.

Regarding claim 13, Bosnyak teaches the lithium active material is chemically

attached to the surface of [nanomaterial/nanoparticles bound, para 0082].
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Conclusion

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to ERIC CONNELLY whose telephone number is
(571)272-9986. The examiner can normally be reached on Monday-Friday 9:30am-
6:00pm EST.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Milton Cano can be reached on 571-272-1398. 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.
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). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/ERIC CONNELLY/ /MILTON | CANO/
Examiner, Art Unit 1723 Supervisory Patent Examiner
Art Unit 1723
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