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TO: Mail Stop 8 REPORT ON THE
’ Birector of the U.S. Patent and Trademark Office FILING OR DETERMINATION (OF AN
P.O. Box 1458 ACTION REGARDING APATENT OR
Alexandria, VA 22313-145¢ TRADEMARK
In Compliance with 35 U.S.C. § 290 and/or 15 U.5.C. § 1116 vou are hereby advised that a court action has been
filed in the U.S. Dustrict Count District of Delaware on the folowing
) Trademarks or - [ Patems. ([ the patent action invoives 33 (.80, § 292.);
DOCKET NO. DATE FILED U8, BISTRICT COURT
8/29/2022 District of Delaware

PLAINTIFF DEFENDANT

Molecular Rebar Design, LLC and Black Diamond LG Chem, Lid., LG Energy Solution, Lid,, LG Energy

Structures, LLC Solution Michigan, inc., and LG Electronics, Inc.

FATENT OR DATE OF PATENT . R D AT DEMARK
TRADEMARK NG, OR TRADEMARK HOLDER OF PATENT OR TRADEM:

1 U8 8,475,961 B2 Ti2/2013 Moleciiar Rebar Design, LLC and Black Diamond Struciures, LLEC
2 LIS 963664982 81212017 Muolecular Rebar Design, LLC and Black Diamond Structures, LLC
3 US 10,808,282 82 3/31/2020 Moleciiar Rebar Design, LLC and Black Diamond Struciures, LLEC
4

5

In the above—cntitled case, the following patent(s) trademark(s) have been included:
DATE INCLUDED WNCLUDED BY
1 Amendment [ Answer 3 Cross Bill ] Other Pleading
PATENT OR DATE OF PATENT T RER (Y D AT DEMARK
TRADEMARK NGO, R TRADEMARK HOLDER OF PATENT OR TRADEM:

i

o)

4

5

inthe above-—euntitled case, the following decision has been rendered or judgement issued:

DECISIONJUDGEMENT

CLERK (BY)» DEPUTY CLERK DATE
Copy I—Upon initiation ¢f action, mail thic copy to Director  Copy 3—Upon termination of action, mail this copy te Birector

{opy 2—Upon filing document adding patent(s), mail this copy to Birector Copy 4—Case file copy
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

www.usplo.gov

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

15/288,553 10/07/2016 MOLECULAR MORE-0020CIP2/262468 114668
REBAR DESIGN, LL.C

Acknowledgement of Change to Small Entity Status
The entity status change request below filed through Private PAIR on 06/19/2020 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




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 FILING or GRP ART
NUMBER I 371(c) DATE UNIT I FIL FEE RECD I ATTY.DOCKET.NO ITOT CLAIMSI IND CLAIMSl
15/288,553 10/07/2016 1763 920 MORE-0020CIP2/262468 20
CONFIRMATION NO. 8330
130577 CORRECTED FILING RECEIPT

800 Travis Stroet o OO LA

Suite 4200
Houston, TX 77002

Date Mailed: 12/14/2017

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Inventor(s)

Clive P. Bosnyak, Dripping Springs, TX;

Kurt W. Swogger, Austin, TX;
Applicant(s)

MOLECULAR REBAR DESIGN, LLC, Austin, TX
Assignment For Published Patent Application

MOLECULAR REBAR DESIGN, LLC, Austin, TX

Power of Attorney: The patent practitioners associated with Customer Number 130577

Domestic Priority data as claimed by applicant
This application is a CIP of 15/225,215 08/01/2016 PAT 9493626
which is a CIP of 15/166,931 05/27/2016 PAT 9422413
which is a CON of 14/924,246 10/27/2015 PAT 9353240
which is a CON of 13/993,206 06/11/2013 PAT 9212273
which is a 371 of PCT/EP2011/072427 12/12/2011
which claims benefit of 61/423,033 12/14/2010

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None.

Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to
foreign priority. See 37 CFR 1.55 and 1.76.

Permission to Access Application via Priority Document Exchange: Yes

Permission to Access Search Results: Yes
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Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.

If Required, Foreign Filing License Granted: 10/19/2016

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 15/288,553

Projected Publication Date: Not Applicable
Non-Publication Request: No

Early Publication Request: No
Title

DISPERSIONS COMPRISING DISCRETE CARBON NANOTUBE FIBERS
Preliminary Class
524
Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish

to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,

this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
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countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

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 U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
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technology, manufacture products, deliver services, and grow your business, visit http:/www.SelectUSA.gov or call
+1-202-482-6800.
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

www.usplo.gov

| APPLICATION NUMBER FILING OR 371(C) DATE

FIRST NAMED APPLICANT

ATTY.DOCKET NO./TITLE REQUEST ID

15/288,553

10/07/2016

MOLECULAR
REBAR DESIGN, LL.C

MORE-0020CIP2/262468 53189

Acknowledgement of Loss of Entitlement to Entity Status Discount

The entity status change request below filed through Private PAIR on 12/13/2017 has been accepted.

CERTIFICATIONS:

Change of Entity Status:

applicable.

X Applicant changing to regular undiscounted fee status.
NOTE: Checking this box will be taken to be notification of loss of entitlement to small or micro entity status, as

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




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. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
15/288,553 05/02/2017 9636649 MORE-0020CIP2/262468 8330
130577 7590 04/12/2017
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 0 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 hitp://pair.uspto.gov for additional applicants):

Clive P. Bosnyak, Dripping Springs, TX;
MOLECULAR REBAR DESIGN, LLC, Austin, 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
apé)ropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
indicated unlef:ss corrfected 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

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) Eapers. Each additional paper, such as an assignment or formal drawing, must
ave its own certificate of mailing or transmission.

Certificate of Mailing or Transmission

130577 7590 03/21/2017 I hereby certify that this Fee(s) Transmittal is being deposited with the United
ANDREWS KURTH KENYON LLP 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
600 T Street g
U lravis Slree transmitted to the USPTO (571) 273-2885, on the date indicated below.
Suite 4200 ,
Houston, TX 77002 (Depostors memne)
(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
15/288,553 10/07/2016 Clive P. Bosnyak MORE-0020CIP2/262468 8330
TITLE OF INVENTION: DISPERSIONS COMPRISING DISCRETE CARBON NANOTUBE FIBERS
I APPLN. TYPE ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional SMALL $480 $0 $0 $480 06/21/2017

I EXAMINER | ART UNIT | CLASS-SUBCLASS |
GRINSTED, RONALD 1763 524-495000
IC.F%hzllfngg;)).f correspondence address or indication of "Fee Address" (37 2. For printing on the patent flront page, list ) Stephen P. Krupp
(1) The names of up to 3 registered patent attorneys
a Change of correspondence address (or Change of Correspondence or agents OR, alternatively,
Address form PTO/SB/122) attached. . . . 2
(2) The name of a single firm (having as a member a
(] "Fee Address"” indication (or "Fee Address" Indication form registered attorney or agent) and the names of up to
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 registered patent attorneys or agents. If no name is 3
Number is required. listed, no name will be printed.

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

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. 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)
Molecular Rebar Design, LLC Austin, Texas

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)
& 1ssue Fee [ A check is enclosed.
[ Publication Fee (No small entity discount permitted) | Payment by credit card. Form PTO-2038 is attached.
[ Advance Order - # of Copies & The director is hereby authorized to charge the required fee(s), any deficiency, or credits any
overpayment, to Deposit Account Number _50 Oq8 97 (enclose an extra copy of this form).

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

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

| 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.

| Applicant changing to regular undiscounted fee status. NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro

entity status, as applicable.

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.

2017-03-28
Authorized Signature /Gregory L. Porter/ Date
Gregory L. Porter
Typed or printed name gory 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:

15288553

Filing Date:

07-Oct-2016

Title of Invention:

DISPERSIONS COMPRISING DISCRETE CARBON NANOTUBE FIBERS

First Named Inventor/Applicant Name:

Clive P. Bosnyak

Filer:

Gregory L. Porter/Jeanne Dunn

Attorney Docket Number:

MORE-0020C1P2/262468

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:
Post-Allowance-and-Post-Issuance:

UTILITY APPL ISSUE FEE 2501 1 480 480

10




Description

Fee Code

Quantity

Amount

Sub-Total in
USD(S)

Extension-of-Time:

Miscellaneous:

Total in USD ($)

480

11




Electronic Acknowledgement Receipt

EFS ID: 28758451
Application Number: 15288553
International Application Number:
Confirmation Number: 8330
Title of Invention: DISPERSIONS COMPRISING DISCRETE CARBON NANOTUBE FIBERS
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: MORE-0020C1P2/262468
Receipt Date: 28-MAR-2017
Filing Date: 07-0CT-2016
Time Stamp: 13:47:10
Application Type: Utility under 35 USC 111(a)
Payment information:
Submitted with Payment yes
Payment Type DA
Payment was successfully received in RAM $480
RAM confirmation Number 032917INTEFSW00000203500897
Deposit Account
Authorized User

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

12




File Listing:

Document .. . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (if appl.)
86631
1 Issue Fee Payment (PTO-85B) IssueFeeTRansmittal.pdf no 1
bes5f392e41e6e667¢efcf211ca7a652efd0322]
173
Warnings:
Information:
30561
2 Fee Worksheet (SB06) fee-info.pdf no 2
b90b3027cdf684cdbd95cf4225c32c00377|
Warnings:
Information:
Total Files Size (in bytes){ 117192

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.

13




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

I EXAMINER |
130577 7590 03/21/2017
ANDREWS KURTH KENYON LLP GRINSTED, RONALD
600 Travis Street
Suite 4200 I ART UNIT PAPERNUMBER |
Houston, TX 77002 1763
DATE MAILED: 03/21/2017
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKETNO. | CONFIRMATION NO.
15/288,553 10/07/2016 Clive P. Bosnyak MORE-0020CIP2/2624638 8330

TITLE OF INVENTION: DISPERSIONS COMPRISING DISCRETE CARBON NANOTUBE FIBERS

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

nonprovisional SMALL $480 $0 $0 $480 06/21/2017

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 (f 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
PTOL-85 (Rev. 02/11)
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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
apé)ropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
indicated unlef:ss corrfected 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

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) Eapers. Each additional paper, such as an assignment or formal drawing, must
ave its own certificate of mailing or transmission.

Certificate of Mailing or Transmission

130577 7590 03/21/2017 I hereby certify that this Fee(s) Transmittal is being deposited with the United
ANDREWS KURTH KENYON LLP 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
600 T Street g
U lravis Slree transmitted to the USPTO (571) 273-2885, on the date indicated below.
Suite 4200 ,
Houston, TX 77002 (Depostors memne)
(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
15/288,553 10/07/2016 Clive P. Bosnyak MORE-0020CIP2/262468 8330
TITLE OF INVENTION: DISPERSIONS COMPRISING DISCRETE CARBON NANOTUBE FIBERS
I APPLN. TYPE ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional SMALL $480 $0 $0 $480 06/21/2017

I EXAMINER | ART UNIT | CLASS-SUBCLASS |
GRINSTED, RONALD 1763 524-495000
1. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list
CFR 1.363). : 1
(1) The names of up to 3 registered patent attorneys
a Change of correspondence address (or Change of Correspondence or agents OR, alternatively,
Address form PTO/SB/122) attached. . . . 2
(2) The name of a single firm (having as a member a
(] "Fee Address"” indication (or "Fee Address" Indication form registered attorney or agent) and the names of up to
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 registered patent attorneys or agents. If no name is 3
Number is required. listed, no name will be printed.
3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. 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)

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) | Payment by credit card. Form PTO-2038 is attached.
[ Advance Order - # of Copies (1 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)

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

| 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.

| Applicant changing to regular undiscounted fee status. NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro

entity status, as applicable.

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 DOCKETNO. | CONFIRMATION NO. |
15/288,553 10/07/2016 Clive P. Bosnyak MORE-0020CIP2/262468 8330
I EXAMINER |
130577 7590 03/21/2017
ANDREWS KURTH KENYON LLP GRINSTED, RONALD
600 Travis Street
Suite 4200 I ART UNIT PAPERNUMBER |
Houston, TX 77002 1763

DATE MAILED: 03/21/2017

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 3of 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. 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
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.
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Application No. Applicant(s)

, .. , 15/288,553 BOSNYAK ET AL.

Examiner-Initiated Interview Summary i i
Examiner Art Unit
RONALD GRINSTED 1763

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

(1) RONALD GRINSTED. (3) .
(2) Gregory L. Porter. (4) .

Date of Interview: 16 February 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 [1101 [J112 [J102 [J103 [XOthers
(For each of the checked box(es) above, please describe below the issue and detailed description of the discussion)

Claim(s) discussed: 1-23.

Identification of prior art discussed: Tour et al. (US2007/0259994 A1), Bhattacharyya et al. (Carbon, 2008, Vol. 46, pp.
1037-1045).

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...)

-- Examiner contacted Applicant's representative to inform Applicant of allowable subject matter.

-- Examiner requested Applicants file a Terminal Disclaimer of application 15/225,215 - Agreed.

-- Examiner requested resubmitting declaration of Dr. Henderson from parent application 15/225,215 - Agreed.

-- Examiner requested by Examiner's Amendment to change in claims 1 and 20 the phrase "up to about 30%" to
"present in the range of greater than zero to about 30% ..." and in claim 14, change the phrase "or " to "and"- Agreed.

Applicant recordation instructions: [t 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

/RONALD GRINSTED/ /LING-SIU CHOV/
Examiner, Art Unit 1763 Supervisory Patent Examiner, Art Unit 1763

U.S. Patent and Trademark Office
PTOL-413B (Rev. 8/11/2010) Interview Summary Paper No. 20170221
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Application No. Applicant(s)
15/288,553 BOSNYAK ET AL.
. I f i AlA (First Inventor to File)
Notice of Allowability E’g’\TXCSrGRINSTED f;gg““ Statue
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 approptiate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1. X This communication is responsive to October 7, 2016.
[] 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. [X] The allowed claim(s) is/are 1-23. 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. [X] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).

Certified copies:
a) Al b)[J Some *c)[] None of the:
1. [ Certified copies of the priority documents have been received.
2. X Certified copies of the priority documents have been received in Application No. 13/993,206 .

3. [ Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).
* Certified copies not received:

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

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. [J 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. X Notice of References Cited (PTO-892) 5. X Examiner's Amendment/Comment

2. Information Disclosure Statements (PTO/SB/08), 6. X Examiner's Statement of Reasons for Allowance
Paper No./Mail Date See Continuation Sheet

3. [ Examiner's Comment Regarding Requirement for Deposit 7. [ Other .

of Biological Material
4. X Interview Summary (PTO-413),
Paper No./Mail Date February 16, 2017 .

/RONALD GRINSTED/ /LING-SIU CHOI/
Examiner, Art Unit 1763 Supervisory Patent Examiner, Art Unit 1763

U.S. Patent and Trademark Office

PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date
20170221
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Continuation Sheet (PTOL-37) Application No. 15/288,553

Continuation of Attachment(s) 2. Information Disclosure Statements (PTO/SB/08), Paper No./Mail Date: November 10, 2016; February 16,
2017; October 7, 2016.



Application/Control Number: 15/288,553 Page 2
Art Unit: 1763

DETAILED ACTION

This office action is in regards to a continuation in part filed October 7, 2016 of a continuation in part filed
August 1, 2016 of a continuation in part filed May 27, 2016 of a continuing application filed October 27,
2015 of a 371 Application filed June 11, 2013 claiming priority to PCT/EP2011/072427 filed on December
12, 2011 and to provisional application 61/423,033 filed on December 14, 2010. Claims 21-23 are new.

Claims 1-23 are currently being examined.

1. The present application is being examined under the pre-AlA first to invent provisions.
Terminal Disclaimer
2. The terminal disclaimer filed on February 16, 2017 disclaiming the terminal portion of any patent

granted on this application which would extend beyond the expiration date of U.S. Patent Numbers
9,493,626; 9,422,413; 9,353,240; and 9,212, 273 have been reviewed and are accepted. The terminal

disclaimer has been recorded.

EXAMINER’S AMENDMENT

3. An examiner's amendment to the record appears below. Should the changes and/or additions be
unacceptable to applicant, an amendment may be filed as provided by 37 CFR 1.312. To ensure
consideration of such an amendment, it MUST be submitted no later than the payment of the issue fee.

Authorization for this examiner's amendment was given in a telephone interview with Gregory L.
Porter on February 16, 2017.

The application has been amended for claims dated February 8, 2017 as follows:

In regards to claim 1, line 3, change “present in the range of up to” to — present in the range of

greater than zero to -.
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Application/Control Number: 15/288,553 Page 3
Art Unit: 1763

In regards to claim 20, lines 3-4, change “present in the range of up to” to — present in the
range of greater than zero to -.

In regards to claim 14, line 2, change “or” to - and -.

Allowable Subject Matter

4. Claims 1-23 are allowed.
5. The following is an examiner’s statement of reasons for allowance:
6. The present claims are allowable over the closest references: Tour et al. (US2007/0259994 A1)

and Bhattacharyya et al. (Carbon, 2008, Vol. 46, pp. 1037-1045).

Tour et al. teach a composition comprising of carbon nanotube-elastomer composites. Tour et al.
teach the method of mixing carbon nanotubes with an elastomeric precursor, then crosslinking or curing
the mixture to make a composite or blend of carbon nanotubes in an elastomeric material. Tour et al.
teach that the carbon nanotubes are single-wall carbon nanotubes, multi-wall carbon nanotubes, double-
wall carbon nanotubes. Tour et al. teach that the carbon nanotubes are chemically functionalized. Tour et
al. teach about 0.01 to about 30 wt.% carbon nanotubes based on the total weight of the carbon
nanotube-elastomer composite.

Bhattacharyya et al. teach a reinforced natural rubber composition comprising natural rubber,
carboxylated multi-walled carbon nanotubes (c-MWCNT) and dispersed with sodium dodecyl sulfate. It
would be apparent to one of ordinary skill that the aspect ratio of the carbon nanotubes of the figures
would have an aspect ratio greater than 10. Bhattacharyya et al. teach the multi-walled carbon
nanotubes are functionalized with carboxyl functionalities on the side walls of the MWCNTSs.
Bhattacharyya et al. disclose that the carboxylated multi-walled carbon nanotubes demonstrated a strong
enhancement in the Young’s modulus, tensile strength, and storage modulus at low-strain with only a
small reduction in elongation to break with up to 8.3 wt.% of MWCNTSs.

However, Tour et al. and Bhattacharyya et al. do not teach or fairly suggest the claimed

dispersion, wherein the dispersion comprises: a plurality of oxidized, discrete carbon nanotube fibers,
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Application/Control Number: 15/288,553 Page 4
Art Unit: 1763

wherein the discrete carbon nanotube fibers have an aspect ratio of about 25 or to about 500, are multi-

walled, and are present in the range of greater than zero to about 30% by weight based on the total
weight of the composition; water; and an additive. In the declaration of Dr. Henderson dated February 17,
2017, it was demonstrated in the SEM micrographs and discussion that “Tour’s cited method (Dyke et al.)

when replicated did not result in discrete carbon nanotubes and concluded that “the express method

taught by Tour for multiwall carbon nanotubes does not vield discrete multiwall carbon nanotubes”’.

Additionally, it was demonstrated that “Bhattacharyya et al. does not teach or suggest discrete carbon

nanotube fibers as claimed in independent claim 1. Specifically, Bhattacharyya itself confirms that below

Fig. 10 stating: “It was not possible to resolve individual nanotubes at the film surface.”

In light of the above discussion, it is evident as to why the present claims are patentable over the
prior art.

Any comments considered necessary by applicant must be submitted no later than the payment
of the issue fee and, to avoid processing delays, should preferably accompany the issue fee. Such

submissions should be clearly labeled “Comments on Statement of Reasons for Allowance.”

Conclusion

Any inquiry concerning this communication or earlier communications from the examiner should
be directed to RONALD GRINSTED whose telephone number is (571)270-7634. The examiner can
normally be reached on IFP.

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.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s supervisor, Ling-
Siu Choi can be reached on 571-272-1098. The fax phone number for the organization where this

application or proceeding is assigned is 571-273-8300.
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Application/Control Number: 15/288,553 Page 5
Art Unit: 1763

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.

/RONALD GRINSTED/
Examiner, Art Unit 1763

/LING-SIU CHOl/
Supervisory Patent Examiner, Art Unit 1763
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Application No. Applicant(s)

, .. , 15/288,553 BOSNYAK ET AL.

Examiner-Initiated Interview Summary i i
Examiner Art Unit
RONALD GRINSTED 1763

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

(1) RONALD GRINSTED. (3) .
(2) Gregory L. Porter. (4) .

Date of Interview: 16 February 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 [1101 [J112 [J102 [J103 [XOthers
(For each of the checked box(es) above, please describe below the issue and detailed description of the discussion)

Claim(s) discussed: 1-23.

Identification of prior art discussed: Tour et al. (US2007/0259994 A1), Bhattacharyya et al. (Carbon, 2008, Vol. 46, pp.
1037-1045).

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...)

-- Examiner contacted Applicant's representative to inform Applicant of allowable subject matter.

-- Examiner requested Applicants file a Terminal Disclaimer of application 15/225,215 - Agreed.

-- Examiner requested resubmitting declaration of Dr. Henderson from parent application 15/225,215 - Agreed.

-- Examiner requested by Examiner's Amendment to change in claims 1 and 20 the phrase "up to about 30%" to
"present in the range of greater than zero to about 30% ..." and in claim 14, change the phrase "or " to "and"- Agreed.

Applicant recordation instructions: [t 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

/RONALD GRINSTED/ /LING-SIU CHOV/
Examiner, Art Unit 1763 Supervisory Patent Examiner, Art Unit 1763

U.S. Patent and Trademark Office
PTOL-413B (Rev. 8/11/2010) Interview Summary Paper No. 20170221
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Application/Control No. Applicant(s)/Patent Under
Reexamination
. ) 15/288,553 BOSNYAK ET AL.
Notice of References Cited _ .
Examiner Art Unit
RONALD GRINSTED 1763 Page 1 of 1
U.S. PATENT DOCUMENTS
* Coumscgjﬂﬁmtm’\égmg:; Code MM?\a(t\?YY Name CPC Classification US Classification
* A | US-2007/0259994 At 11-2007 Tour; James M. B82Y30/00 523/333
B | US-
c | US-
D | US-
E | US-
F | US-
G | US-
H | US-
| Us-
J | US-
K | US-
L | US-
M | US-
FOREIGN PATENT DOCUMENTS
* Coums(gjﬂﬁiﬂtm’\;gmg:; Code MMEi\a(tsYY Country Name CPC Classification
N
O
P
Q
R
S
T
NON-PATENT DOCUMENTS
* Include as applicable: Author, Title Date, Publisher, Edition or Volume, Pertinent Pages)
U Bhattacharyya et al., "Improving reinforcement of natural rubber by networking of activating carbon nanotubes", Carbon 46
(2008) 1037-1045.
\
w
X

*A copy of this reference is not being furnished with this Office action. (See MPEP § 707.05(a).)
Dates in MM-YYYY format are publication dates. Classifications may be US or foreign.

U.S. Patent and Trademark Office
PTO-892 (Rev. 01-2001) Notice of References Cited Part of Paper No. 20170221
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Receipt date:

Doc code: IDS
Doc description: Information Disclosure Statement (IDS) Filed

02/16/2017

15288553 - GAU: 1763
PTO/SB/08a (01-10)

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 1.89)

Application Number
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Figures Appear
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Cite
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Raceipt date: 02/16/2017 15288553 - GAU: 176
Application Number 15288553

Filing Date 2016-10-07

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.29)

First Named Inventor ’ Clive P. Bosnyak
Art Unit |
Examiner Name ‘

Attorney Docket Number | MORE-0020CIP2 / 262468

/R.G/ 1 Fourth Office Action (Chinese Appl. No. 201180065089 4), dated September 26, 2016

If you wish to add additional non-patent literature document citation information please click the Add button| Add
EXAMINER SIGNATURE
Examiner Signature /RCNALD  GRINSTED/ Date Considered ‘ 02/21/2017

*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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aceipt date: 02/16/2017 15288553 - GAU: 176

Application Number 15288553

Filing Date 2016-10-07

INFORMATION DISCLOSURE

First Named Inventor ’ Clive P. Bosnyak

STATEMENT BY APPLICANT

- Art Unit |
( Not for submission under 37 CFR 1.29)

Examiner Name ‘

Attorney Docket Number | MORE-0020CIP2 / 262468

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) 2017-02-16

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: 02/16/2017 15288553 ~ GAU: 1763

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.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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Receipt date:

Doc code: |
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11/10/2016

Doc description: Information Disclosure Statement (IDS) Filed

15288553 - GAU: 1763
PTO/SB/08a (01-10)

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 1.89)

Application Number

15288553

Filing Date

P016-10-07

First Named Inventor ‘

Clive P. Bosnyak

Art Unit

Examiner Name ‘

Attorney Docket Number

| MORE-0020CIP2 / 262468

U.S.PATENTS Remove
Examiner| Cite Kind Name of Patentee or Applicant Pages Columns, Lines where
e Patent Number Issue Date . Relevant Passages or Relevant
Initial No Code! of cited Document

Figures Appear

If you wish to add additional U.S. Paten

t citation information please click the Add button.

Add

U.S.PATENT APPLICATION PUBLICATIONS

Remove

Examiner
Initial*

Cite No

Publication
Number

Kind
Code!

Publication
Date

Name of Patentee or Applicant
of cited Document

Pages,Columns,Lines where
Relevant Passages or Relevant
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If you wish to add additional U.S. Published Application citation information please click the Add button| Add

FOREIGN PATENT DOCUMENTS

Remove

Name of Patentee or

Pages,Columns,Lines

Examiner| Cite | Foreign Document | Country Kind | Publication Apolicant of cited where Relevant Ts
Initial* No | Numbers Code2j Code#| Date PR Passages or Relevant
Document .
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aceipt date: 11/10/2016 15288553 - GAU: 176
Application Number 15288553

Filing Date 2016-10-07

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.29)

First Named Inventor ’ Clive P. Bosnyak
Art Unit |
Examiner Name ‘

Attorney Docket Number | MORE-0020CIP2 / 262468

nstitut National
/R.G 4 003002456 O A2 2003-01-09 olytechnigue de
: oulouse

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), TS
publisher, city and/or country where published.

Examiner| Cite
Initials* | No

/R.G 1 Fourth Office Action (Chinese Appl. No. 201180065089 4), dated September 26, 2016

If you wish to add additional non-patent literature document citation information please click the Add button| Add
EXAMINER SIGNATURE
Examiner Signature /RONALD GRINSTED/ Date Considered ‘ 02/21/2017

*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). ® 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. 7 Applicant is to place a check mark here if
English language translation is attached.
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aceipt date: 11/10/2016 15288553 - GAU: 176

Application Number 15288553

Filing Date 2016-10-07

INFORMATION DISCLOSURE

First Named Inventor ’ Clive P. Bosnyak

STATEMENT BY APPLICANT

- Art Unit |
( Not for submission under 37 CFR 1.29)

Examiner Name ‘

Attorney Docket Number | MORE-0020CIP2 / 262468

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.
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) 2016-11-10

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: 11/10/2016 15288553 ~ GAU: 1763

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.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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Application/Control No.

Applicant(s)/Patent Under Reexamination
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USPAT;
USCCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

NEAR

ON

2013/09/13
19:19

S22

76

S16 and S13 and (aspect ratio) and
S21

US-PGPUB;
USPAT;
USQOCR;
FPRS;

EPO; JPO;
DERWENT;
|BM_TDB

NEAR

ON

2013/09/13
19:19

S23

S16 and S13 and (aspect ratio) and S21
and tire

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT:
IBM_TDB

NEAR

ON

2013/09/13
19:19

S24

S16 and S13 and S21 and tire

US-PGPUB;
USPAT;
USQOCR;
FPRS;

EPO; JPO;
DERWENT;
|BM_TDB

NEAR

ON

2013/09/13
19:20

S25

194

S16 and S13 and tire

US-PGPUB;
USPAT;
USCCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

NEAR

ON

2013/09/13
19:30

526

106

S16 and S13 and tire and (abrasion or
wear)

US-PGPUB;
USPAT;
USQOCR;
FPRS;

EPO; JPO;
DERWENT;
|BM_TDB

NEAR

ON

2013/09/13
19:30

S27

106

S$16 and S13 and tire and (abrasion or
wear) and resistance
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USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

S28 {76

S16 and S13 and tire and (abrasion or
wear) and resistance and (carbon
black)

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
|BM_TDB

NEAR

ON

2013/09/13
19:31

S29 {77

S16 and S13 and tire and (abrasion or
wear) and resistance and ((carbon
black) or silica)

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

NEAR

ON

2013/09/13
19:31

S30 73

S16 and S13 and tire and ((abrasion or
wear) same resistance) and ((carbon
black) or silica)

US-PGPUB;
USPAT;
USQOCR;
FPRS;

EPO; JPO;
DERWENT;
|BM_TDB

NEAR

ON

2013/09/13
19:31

S31 {73

S16 and S13 and tire and ((abrasion or
wear) with resistance) and ((carbon
black) or silica)

US-PGPUB;
USPAT;
USCCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

NEAR

ON

2013/09/13
19:32

S32 60

S16 and S13 and tire and ((abrasion or
wear) with resistance) and ((carbon
black) or silica) and aspect

US-PGPUB;
USPAT;
USQOCR;
FPRS;

EPO; JPO;
DERWENT;
|BM_TDB

NEAR

ON

2013/09/13
19:32

S33 {17

S16 and S13 and tire and ((abrasion or
wear) with resistance) and ((carbon
black) or silica) and (aspect ratio)

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
|BVI_TDB

NEAR

ON

2013/09/13
19:32

S34 {235

functionaliz$3 and (discrete near3
nanotube)

US-PGPUB;
USPAT;
USQOCR;
FPRS;

EPO; JPO;
DERWENT;
|BM_TDB

NEAR

ON

2013/09/19
08:37

S35 188625

(elastomer or rubber) same (vulcaniz$5
or cure$2)

US-PGPUB;
USPAT;
USCCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

NEAR

ON

2013/09/19
08:39
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S36

functionaliz$3 and (discrete near3
nanotube) and S35

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
|BM_TDB

NEAR

ON

2013/09/19
08:39

S37

((elastomer or rubber) same
(accelerator or sulfur)) and (discrete
near3 nanotube)

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

NEAR

ON

2013/09/19
09:24

S38

518

((elastomer or rubber) same
(accelerator or sulfur)) and (carbon
nanotube)

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
|BM_TDB

NEAR

ON

2013/09/19
09:26

S39

90

((elastomer or rubber) same
(accelerator or sulfur)) and (carbon
nanotube) and discrete

US-PGPUB;
USPAT;
USCCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

NEAR

ON

2013/09/19
09:26

$40

32

((elastomer or rubber) same
(accelerator or sulfur)) and (carbon
nanotube) and discrete and tire

US-PGPUB;
USPAT;
USQOCR;
FPRS;

EPO; JPO;
DERWENT;
|BM_TDB

NEAR

ON

2013/09/19
09:27

S

68

((elastomer or rubber) same ((boron or
silicon) near3 nanotube))

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

NEAR

ON

2013/09/19
09:32

S42

51

((elastomer or rubber) same ((boron or
silicon) near2 nanotube))

US-PGPUB;
USPAT;
USQOCR;
FPRS;

EPO; JPO;
DERWENT;
|BM_TDB

NEAR

ON

2013/09/19
09:33

$43

((elastomer or rubber) same ((boron or
silicon) near2 nanotube)) and tire

US-PGPUB;
USPAT;
USCCR;
FPRS;

EPO; JPO;
DERWENT;

1BV TDB

NEAR

ON

S44

175

functionaliz$3 and (discrete near3
nanotube) and (boron or silicon)
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NEAR

ON

2013/09/19
09:33

2013/09/19

10:07
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DERWENT:
IBM_TDB

$45

functionaliz$3 and ((discrete near3
nanotube) same (boron or silicon))

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
|IBM_TDB

NEAR

ON

2013/09/19
10:08

$46

functionaliz$3 and ((discrete near3
nanotube) same (boron or silicon)) and
(elastomer or rubber)

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

NEAR

ON

2013/09/19
10:08

S47

((discrete near3 nanotube) same
(boron or silicon)) and (elastomer or
rubber)

US-PGPUB;
USPAT;
USQOCR;
FPRS;

EPO; JPO;
DERWENT;
|IBM_TDB

NEAR

ON

2013/09/19
10:09

$48

"2009169876.pn"

US-PGPUB;
USPAT;
USQOCR;
FPRS;

EPO; JPO;
DERWENT;
|BM_TDB

NEAR

ON

2013/09/19
11:37

$49

"20090169876.pn"

US-PGPUB;
USPAT;
USQOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

NEAR

ON

2013/09/19
11:37

S50

"20090169876"

US-PGPUB;
USPAT;
USQOCR;
FPRS;

EPO; JPO;
DERWENT;
|BM_TDB

NEAR

ON

2013/09/19
11:38

S51

124

((CLIVE) near2 (BOSNYAK)).INV.

US-PGPUB;
USPAT;
USCCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

NEAR

ON

2014/03/08
15:52

S52

67

((KURT) near2 (SWOGGER)).INV.

US-PGPUB;
USPAT;
USQOCR;
FPRS;

EPO; JPO;
DERWENT;
|BM_TDB

NEAR

ON

2014/03/08
15:52

S53

64

((KENNETH) near2 (HESTER)).INV.
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FPRS;

EPO; JPO;
DERWENT;
|IBM_TDB

Sb4

S51 and S52 and S53

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

NEAR

ON

2014/03/08
15:52

S55

219

functionaliz$3 and (discrete near2
nanotube)

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
|BM_TDB

NEAR

2014/03/08!
16:25

S56

23

functionaliz$3 and (discrete near2
nanotube) and (elastomer or rubber)

US-PGPUB;
USPAT;
USQOCR;
FPRS;

EPO; JPO;
DERWENT;
|IBM_TDB

NEAR

ON

2014/03/09
12:58

S57

14

56 AND ( (C08K3/04 OR
C08K2201/011 OR C08K7/24 OR
C08K7/06 OR C01B31/022 OR
008L21/02 OR C08L7/00 OR C08L21/00
OR 008L2666/55 OR B60C1/00).CPC. )

US-PGPUB;
USPAT;
USQOCR;
FPRS;

EPO; JPO;
DERWENT;
|IBM_TDB

NEAR

ON

2014/03/09
13:04

S58

358883

(elastomer or rubber) and (vulcaniz$5
or cure$2)

US-PGPUB;
USPAT;
USQOCR;
FPRS;

EPO; JPO;
DERWENT;
|BM_TDB

NEAR

ON

2014/03/09
13:05

S59

17887

S58 AND ( (CO8K3/04 OR
Co8K2201/011 OR C08K7/24 OR
Co8K7/06 OR C01B31/022 OR
Co8L21/02 OR C08L7/00 OR C08L21/00
OR C08L2666/55 OR B60C1/00).CPC. )

US-PGPUB;
USPAT;
USCCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

NEAR

ON

2014/03/09
13:05

S60

2843

nanotube and functionaliz$3 and
discrete

US-PGPUB;
USPAT;
USQOCR;
FPRS;

EPO; JPO;
DERWENT;
|BM_TDB

NEAR

ON

2014/03/09
13:05

S61

17

S58 and S60 AND ( (CO8K3/04 OR
C08K2201/011 OR C08K7/24 OR
Co8K7/06 OR C01B31/022 OR
Co8L21/02 OR C08L7/00 OR C08L21/00
OR C08L2666/55 OR B60C1/00).CPC. )

US-PGPUB;
USPAT;
USCCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

NEAR

ON

2014/03/09
13:05

Se2

374577

(elastomer or rubber) and (vulcaniz$5
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or cure$2)

USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

12:10

S63

3222

nanotube and functionaliz$3 and
discrete

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
|IBM_TDB

NEAR

ON

2014/11/05
12:10

Se4

62 and S63 AND ( (C08K3/04 OR
C08K2201/011 OR C08K7/24 OR
C08K7/06 OR C01B31/022 OR
008L21/02 OR C08L7/00 OR C08L21/00
OR C08L2666/55 OR BS0C1/00).CPC. )

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
|IBM_TDB

NEAR

ON

2014/11/05
12:10

S65

630

$62 and S63

US-PGPUB;
USPAT;
USQOCR;
FPRS;

EPO; JPO;
DERWENT;
|IBM_TDB

NEAR

ON

2014/11/05
14:18

S66

580

S62 and S63 and aspect

US-PGPUB;
USPAT;
USQOCR;
FPRS;

EPO; JPO;
DERWENT;
|BM_TDB

NEAR

ON

2014/11/05
14:19

Se7

323

$62 and S63 and (aspect ratio)

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

NEAR

ON

2014/11/05
14:19

S68

700

(nanotube same discrete) and
functionaliz$3

US-PGPUB;
USPAT;
USQOCR;
FPRS;

EPO; JPO;
DERWENT;
|BM_TDB

NEAR

ON

2014/11/05
14:36

S69

59

S62 and S68 and aspect

US-PGPUB;
USPAT;
USCCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

NEAR

ON

2014/11/05
14:37

S70

425

(nanotube with discrete) and
functionaliz$3
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IBM_TDB !

S71

31

S62 and S70 and aspect

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
|BM_TDB

NEAR

ON

2014/11/05
14:37

S72

277

(nanotube near3 discrete) and
functionaliz$3

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

NEAR

ON

2014/11/05
14:38

S73

10

$62 and S72 and aspect

US-PGPUB;
USPAT;
USQOCR;
FPRS;

EPO; JPO;
DERWENT;
|BM_TDB

NEAR

ON

2014/11/05
14:39

S74

10

S62 and S72 and aspect and (carbon or
ONT)

US-PGPUB;
USPAT;
USCCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

NEAR

ON

2014/11/05
14:42

S76

203

(nanotube near discrete) and
functionaliz$3

US-PGPUB;
USPAT;
USQOCR;
FPRS;

EPO; JPO;
DERWENT;
|BM_TDB

NEAR

ON

2014/11/05
15:39

S77

235

(nanotube near2 discrete) and
functionaliz$3

US-PGPUB;
USPAT;
USCCR,;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

NEAR

ON

2014/11/05
15:40

S78

3754

(nanotube near2 (discrete or individual
or single)) and functionaliz$3

US-PGPUB;
USPAT;
USQOCR;
FPRS;

EPO; JPO;
DERWENT;
|BM_TDB

NEAR

ON

2014/11/05
15:41

S79

2141

(nanotube near (discrete or individual
or single)) and functionaliz$3

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

NEAR

ON

2014/11/05
15:41

S80

239

$62 and S79 and (aspect or diameter or
length) and (carbon or CNT)
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EPO; JPO;
DERWENT;
|BM_TDB

S81

239

$62 and S79 and ((aspect ratio) or
diameter or length) and (carbon or
CNT)

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

NEAR

ON

2014/11/05
15:44

S82

S62 and S79 and ((aspect ratio) or
diameter or length) and (carbon or
CNT) and tire

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
|BM_TDB

NEAR

ON

2014/11/05
15:45

S83

1729

(nanotube near (discrete or individual
or single)) and (functionaliz$4 same
nanotube)

US-PGPUB;
USPAT;
USCCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

NEAR

ON

2014/11/05
18:50

S84

1490

(nanotube near (discrete or individual
or single)) and (functionaliz$4 with
nanotube)

US-PGPUB;
USPAT;
USQOCR;
FPRS;

EPO; JPO;
DERWENT;
|BM_TDB

NEAR

ON

2014/11/05
18:51

S85

119

S62 and S84 and ((aspect ratio) or
diameter or length) and (carbon or
CNT)

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT:
IBM_TDB

NEAR

ON

2014/11/05
18:51

S86

$62 and S84 and ((aspect ratio) or
diameter or length) and (carbon or
CNT) and (tire or tread)

US-PGPUB;
USPAT;
USQOCR;
FPRS;

EPO; JPO;
DERWENT;
|BM_TDB

NEAR

ON

2014/11/05
18:52

S87

1925

(nanotube near (discrete or individual
or single or dispers$3)) and
(functionaliz$4 with nanotube)

US-PGPUB;
USPAT;
USCCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

NEAR

ON

2014/11/07
17:45

S88

374707

(elastomer or rubber) and (vulcaniz$5
or cure$2)

US-PGPUB;
USPAT;
USQOCR;
FPRS;

EPO; JPO;
DERWENT;
|BM_TDB

NEAR

ON

2014/11/07
17:47

S89

11

S88 and S87 and ((aspect ratio) or
diameter or length) and (carbon or
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CONT) and (tire or tread)

USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

S90 8

("20070244263" or "20090169876" or
"20100258238" or (WO
"03078315")).pn.

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
|BM_TDB

NEAR

ON

2014/11/07
19:01

S91 i1

("20070244263" or "20090169876" or
"20100258238" or (WO
"03078315")).pn. and S87

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

NEAR

ON

2014/11/07
19:30

S92 {{374729

(elastomer or rubber) and (vulcaniz$5
or cure$?2)

US-PGPUB;
USPAT;
USQOCR;
FPRS;

EPO; JPO;
DERWENT;
|BM_TDB

NEAR

ON

2014/11/09
19:17

S93  §277

(nanotube near3 discrete) and
functionaliz$3

US-PGPUB;
USPAT;
USCCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

NEAR

ON

2014/11/09
19:17

S94 {10

S92 and S93 and (aspect or diameter or
length) and (carbon or CNT)

US-PGPUB;
USPAT;
USQOCR;
FPRS;

EPO; JPO;
DERWENT;
|BM_TDB

NEAR

ON

2014/11/09
19:17

S95 {30

@pd<"20101214" and (elastomer same
((ONT or (carbon near3 nanotube)) with
(aspect)))

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
|BVI_TDB

NEAR

ON

2014/11/10
18:44

S96 {16

@pd<"20101214" and (elastomer same
((CNT or (carbon near3 nanotube)) with
(aspect))) and functional$s

US-PGPUB;
USPAT;
USQOCR;
FPRS;

EPO; JPO;
DERWENT;
|BM_TDB

NEAR

ON

2014/11/10
20:51

S97 i1

("20070259994").pn.

US-PGPUB;
USPAT;
USOCR

NEAR

ON

2015/05/05
16:16

S98 i

("20070259994").pn. and (end or
sidewall)

US-PGPUB;
USPAT;
USOCR

NEAR

ON

2015/05/05
16:17

i
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S99

("20070259994").pn. and (covalent or
ionic or chemisorption or intercalation
or surfactant or wrapping or cutting or
solvat$s)

US-PGPUB;
USPAT;
USOCR

NEAR

ON

2015/05/05
16:29

S100

("20070259994").pn. and (covalent or
ionic or chemisorption or intercalation
or surfactant or wrap$5 or cut$4 or
solvat$5)

US-PGPUB;
USPAT;
USOCR

NEAR

ON

2015/05/05
16:32

S101

("20070259994").pn. and (covalent or
ionic or chemisorption or intercalat$4 or
surfactant or wrap$5 or cut$4 or
solvat$5)

US-PGPUB;
USPAT;
USOCR

NEAR

ON

2015/05/05
16:35

S102

151

((CLIVE) near2 (BOSNYAK)).INV.

US-PGPUB;
USPAT;
USQOCR;
FPRS;

EPO; JPO;
DERWENT;
|BM_TDB

NEAR

ON

2015/05/05
19:05

S103

92

((KURT) near2 (SWOGGER)).INV.

US-PGPUB;
USPAT;
USCCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

NEAR

ON

2015/05/05
19:05

S104

64

((KENNETH) near2 (HESTER)).INV.

US-PGPUB;
USPAT;
USQOCR;
FPRS;

EPO; JPO;
DERWENT;
|IBM_TDB

NEAR

ON

2015/05/05
19:05

S105

231

S102 or S103 or S104

US-PGPUB;
USPAT;
USQOCR;
FPRS;

EPO; JPO;
DERWENT;
|BM_TDB

NEAR

ON

2015/05/05
19:05

5106

16

@pd<"20101214" and (elastomer same
((CNT or (carbon near3 nanotube)) with
(aspect))) and functional$s

US-PGPUB;
USPAT;
USQOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

NEAR

ON

2015/05/05
19:06

S107

129967

nanotube

US-PGPUB;
USPAT;
USQOCR;
FPRS;

EPO; JPO;
DERWENT;
|BM_TDB

NEAR

ON

2015/05/05
19:08

5108

252060

(elastomer or rubber) same (vulcaniz$5
or cure$2)

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

NEAR

ON

2015/05/05
19:08
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S109

3498

nanotube and functionaliz$3 and
discrete

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

NEAR

ON

2015/05/05
19:08

S110

12

S$108 and S107 and S109 and tire

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
|BM_TDB

NEAR

ON

2015/05/05
19:08

S111

155

((CLIVE) near2 (BOSNYAK)).INV.

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

NEAR

ON

2015/06/10
23:48

S112

95

((KURT) near2 (SWOGGER)).INV.

US-PGPUB;
USPAT;
USQOCR;
FPRS;

EPO; JPO;
DERWENT;
|BM_TDB

NEAR

ON

2015/06/10
23:48

S113

64

((KENNETH) near2 (HESTER)).INV.

US-PGPUB;
USPAT;
USCCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

NEAR

ON

2015/06/10
23:48

S114

235

S111 or S112 or S113

US-PGPUB;
USPAT;
USQOCR;
FPRS;

EPO; JPO;
DERWENT;
|BM_TDB

NEAR

ON

2015/06/10
23:48

S115

10

(designed nanotubes).as.

US-PGPUB;
USPAT;
USCCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

NEAR

ON

2015/06/10
23:49

S116

246

styron.as.

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
|BM_TDB

NEAR

ON

2015/06/10
23:49

S117

292

S115 or S116 or (molecular rebar)
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US-PGPUB;
USPAT;
USCCR,;
FPRS;

EPO; JPO;

NEAR

ON

2015/06/10
23:49
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DERWENT;
IBM_TDB

S118

37

S117 and S114

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
|IBM_TDB

NEAR

ON

2015/06/10
23:50

S119

131970

nanotube

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

NEAR

ON

2015/06/10
23:53

S120

254605

(elastomer or rubber) same (vulcaniz$5
or cure$?2)

US-PGPUB;
USPAT;
USQOCR;
FPRS;

EPO; JPO;
DERWENT;
|IBM_TDB

NEAR

ON

2015/06/10
23:53

St121

3547

nanotube and functionaliz$3 and
discrete

US-PGPUB;
USPAT;
USQOCR;
FPRS;

EPO; JPO;
DERWENT;
|BM_TDB

NEAR

ON

2015/06/10
23:53

S122

12

S$120 and S119 and S121 and tire

US-PGPUB;
USPAT;
USQOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

NEAR

ON

2015/06/10
23:53

S123

394355

(elastomer or rubber) and (vulcaniz$5
or cure$2)

US-PGPUB;
USPAT;
USQOCR;
FPRS;

EPO; JPO;
DERWENT;
|BM_TDB

NEAR

ON

2015/06/10
23:55

S124

3547

nanotube and functionaliz$3 and
discrete

US-PGPUB;
USPAT;
USCCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

NEAR

ON

2015/06/10
23:55

S125

20

S123 and S124 AND ( (C08K3/04 OR
C08K2201/011 OR CO8K7/24 OR
C08K7/06 OR C01B31/022 OR
C08L21/02 OR C08L7/00 OR C08L21/00
OR C08L2666/55 OR B30G1/00).CPC. )

US-PGPUB;
USPAT;
USQOCR;
FPRS;

EPO; JPO;
DERWENT;
|BM_TDB

NEAR

ON

2015/06/10
23:55

5126

415778

(elastomer or rubber) and (vulcaniz$5
or cure$2)
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US-PGPUB;
USPAT;
USOCR,;

NEAR

ON

2016/04/15
12:14
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FPRS;

EPO; JPO;
DERWENT;
|IBM_TDB

S127

4040

nanotube and functionaliz$3 and
discrete

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

NEAR

ON

2016/04/15
12:14

S128

30

S126 and S127 AND ( (C08K3/04 OR
C08K2201/011 OR C08K7/24 OR
C08K7/06 OR C01B31/022 OR
C08L21/02 OR C08L7/00 OR C08L21/00
OR C08L2666/55 OR B0C1/00).CPC. )

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
|IBM_TDB

NEAR

2016/04/15“
12:14

S129

1391

(elastomer or rubber) and S$127

US-PGPUB;
USPAT;
USQOCR;
FPRS;

EPO; JPO;
DERWENT;
|IBM_TDB

NEAR

ON

2016/04/15
12:16

S$130

766

(elastomer or rubber) and $127 and
oxidiz$3

US-PGPUB;
USPAT;
USQOCR;
FPRS;

EPO; JPO;
DERWENT;
|IBM_TDB

NEAR

ON

2016/04/15
12:17

S131

19

S130 AND ( (C08K3/04 OR
C08K2201/011 OR Q08K7/24 OR
C08K7/06 OR C01B31/022 OR
008L21/02 OR C08L7/00 OR C08L21/00
OR C08L2666/55 OR B80C1/00).CPC. )

US-PGPUB;
USPAT;
USQOCR;
FPRS;

EPO; JPO;
DERWENT;
|BM_TDB

NEAR

ON

2016/04/15
12:17

S$132

174

((CLIVE) near2 (BOSNYAK)).INV.

US-PGPUB;
USPAT;
USCCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

NEAR

ON

2016/04/15
12:19

S$133

112

((KURT) near2 (SWOGGER)).INV.

US-PGPUB;
USPAT;
USQOCR;
FPRS;

EPO; JPO;
DERWENT;
|BM_TDB

NEAR

ON

2016/04/15
12:19

S134

197

S132 or S133

US-PGPUB;
USPAT;
USCCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

NEAR

ON

2016/04/15
12:19

S135

89

S$132 and S133
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US-PGPUB; |

NEAR

ON

12016/04/15;
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USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

12:20

S136

177

((CLIVE) near2 (BOSNYAK)).INV.

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
|IBM_TDB

NEAR

ON

2016/06/18
23:37

S137

114

((KURT) near2 (SWOGGER)).INV.

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

NEAR

ON

2016/06/18
23:37

S138

200

S136 or S137

US-PGPUB;
USPAT;
USQOCR;
FPRS;

EPO; JPO;
DERWENT;
|IBM_TDB

NEAR

ON

2016/06/18
23:37

S139

27

(molecular rebar).as.

US-PGPUB;
USPAT;
USQOCR;
FPRS;

EPO; JPO;
DERWENT;
|BM_TDB

NEAR

ON

2016/06/18
23:38

S140

12

S$138 and S139

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

NEAR

ON

2016/06/18
23:38

S141

177

((CLIVE) near2 (BOSNYAK)).INV.

US-PGPUB;
USPAT;
USQOCR;
FPRS;

EPO; JPO;
DERWENT;
|BM_TDB

NEAR

ON

2016/06/20
10:54

S142

114

((KURT) near2 (SWOGGER)).INV.

US-PGPUB;
USPAT;
USCCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

NEAR

ON

2016/06/20
10:54

S143

200

S141 or S142
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US-PGPUB;
USPAT;
USQOCR;
FPRS;

EPO; JPO;
DERWENT;

NEAR

ON

2016/06/20
10:54
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IBM_TDB !

S144

27

(molecular rebar).as.

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
|BM_TDB

NEAR

ON

2016/06/20
10:54

S145

12

S$143 and S144 and dispersion

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

NEAR

ON

2016/06/20
10:54

S146

11

S$143 and S144 and dispersion and
discrete

US-PGPUB;
USPAT;
USQOCR;
FPRS;

EPO; JPO;
DERWENT;
|BM_TDB

NEAR

ON

2016/06/20
10:55

S147

11

S$143 and S144 and dispersion and
discrete and oxidiz$3

US-PGPUB;
USPAT;
USCCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

NEAR

ON

2016/06/20
10:55

S148

11

$143 and S144 and dispersion and
discrete and oxidiz$3 and nanotube

US-PGPUB;
USPAT;
USQOCR;
FPRS;

EPO; JPO;
DERWENT;
|BM_TDB

NEAR

ON

2016/06/20
10:55

S149

11

S$143 and S144 and dispersion and
discrete and oxidiz$3 and nanotube and
multiwall

US-PGPUB;
USPAT;
USOCR,
FPRS;
EPO; JPO;
DERWENT;
|BVI_TDB

NEAR

ON

2016/06/20
10:56

S150

$143 and S144 and dispersion and
discrete and oxidiz$3 and nanotube and
multiwall and aqueous

US-PGPUB;
USPAT;
USQOCR;
FPRS;

EPO; JPO;
DERWENT;
|BM_TDB

NEAR

ON

2016/06/20
10:56

S151

S$143 and S144 and dispersion and
discrete and carbon and oxidiz$3 and
nanotube and multiwall and aqueous

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

NEAR

ON

2016/06/20
13:28

S152

S143 and S144 and dispersion and
(discrete near2 carbon near2 nanotube)
and oxidiz$3 and nanotube and
multiwall and aqueous
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US-PGPUB;
USPAT;
USOCR;
FPRS;

NEAR

ON

2016/06/20
13:29
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EPO; JPO;
DERWENT;
IBM_TDB
S153 #5652 dispersion and (discrete near2 carbon  {US-PGPUB; {NEAR ON 2016/06/20
near2 nanotube) and oxidiz$3 and USPAT; 13:29
nanotube and multiwall and aqueous USOCR;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB
S154 419 dispersion and ((discrete near2 carbon {US-PGPUB;iNEAR ON 2016/06/20
near2 nanotube) same oxidiz$3) and USPAT; 13:30
nanotube and multiwall and aqueous USOCR;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB
S155 jj42 ((WO "2003060002") or (FR "2887554") jUS-PGPUB; iNEAR ON 2016/06/20
or (EP "2241522") or (JP USPAT; 15:46
"2004101958") or (JP "2004210830") or JUSCCR;
(wo "2008112362") or (EP "1061040") FPRS;
or (JP"2007516314") or (JP EPO; JPO;
"2009534284") or (Wo "2004106240") YDERWENT;
or (WO "2007119231") or (WO IBM_TDB
"2009155267") or (WO "2012083358")
or (WO "2013011516") or (EP
"1665446") or (WO "2005014708") or
(wo "2010117392") or (wo
"2008153609") or (wo "2006096613")
or (wo "2008011623") or (wo
"2008051239") or (jp
"2006240901")).pn.
S156 {4 ((WO "2003060002") or (FR "2887554") jUS-PGPUB; {NEAR ON 2016/06/20
or (EP "2241522") or (JP USPAT; 15:58
"2004101958") or (JP "2004210830") or jUSOCR;
(wo "2008112362") or (EP "1061040") {FPRS;
or (JP"2007516314") or (JP EPO; JPO;
"2009534284") or (Wo "2004106240") $DERWENT;
or (WO "2007119231") or (WO IBV_TDB
"2009155267") or (WO "2012083358")
or (WO "2013011516") or (EP
"1665446") or (WO "2005014708") or
(wo "2010117392") or (wo
"2008153609") or (wo "2008096613")
or (wo "2008011623") or (wo
"2008051239") or (jp
"2006240901")).pn. and dispersion
S157 42 S$155 and dispersion and (carbon US-PGPUB; ;iNEAR ON 2016/06/20
nanotube) USPAT; 15:58
USOCR,;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB
S158 0 S155 and aqueous US-PGPUB; iNEAR ON 2016/06/20
USPAT; 16:03
USOCR;
FPRS;
EPC; JPO;
DERWENT;
IBV_TDB
S159 33 S155 and (aqueous or water) JUSPGPUB; {NEAR  {ON 2016/06/20;
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USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

16:03

S160

181

((CLIVE) near2 (BOSNYAK)).INV.

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
|BM_TDB

NEAR

ON

2016/09/02
20:00

S161

117

((KURT) near2 (SWOGGER)).INV.

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

NEAR

ON

2016/09/02
20:00

S162

204

S160 or S161

US-PGPUB;
USPAT;
USQOCR;
FPRS;

EPO; JPO;
DERWENT;
|BM_TDB

NEAR

ON

2016/09/02
20:00

5163

29

(molecular rebar).as.

US-PGPUB;
USPAT;
USCCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

NEAR

ON

2016/09/02
20:00

S164

14

S$162 and S163 and dispersion

US-PGPUB;
USPAT;
USQOCR;
FPRS;

EPO; JPO;
DERWENT;
|BM_TDB

NEAR

ON

2016/09/02
20:00

S165

4266

nanotube and functionaliz$3 and
discrete

US-PGPUB;
USPAT;
USCCR,;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

NEAR

ON

2016/09/02
21:34

S166

808

(elastomer or rubber) and S165 and
oxidiz$3

US-PGPUB;
USPAT;
USQOCR;
FPRS;

EPO; JPO;
DERWENT;
|BM_TDB

NEAR

ON

2016/09/02
21:34

S167

22

S166 AND ( (CO8K3/04 OR
C08K2201/011 OR C08K7/24 OR
C08K7/06 OR CO1B31/022 OR
C08L21/02 OR C08L7/00 OR C08L21/00
OR C08L2666/55 OR BS0C1/00).CPC. )
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US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;

NEAR

ON

2016/09/02
21:34
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IBM_TDB !

S168

40

("20030096104" | "20030144415" |
"20050006623" | "20050106093" |
"20060286456" | "20070125707" |
"20070215841" | "20070244263" |
"20070259994" | "20070280876" |
"20080026126" | "20080090951" |
"20080102020" | "20080220148" |
"20080290007" | "20080299374" |
"20080312364" | "20090030105" |
"20090038858" | "20090169876" |
"20090171768" | "20090311489" |
"20100004468" | "20100098877" |
"20100201023" | "20100215724" |
"20100258238" | "20100324315" |
"20110311876" | "20120183770" |
"20120329640" | "20130178722" |
"20150182473" | "20150238476" |
"20160095940" | "3884606" |
"7229556" | "7453085" | "7611628" |
"7708979") .PN.

US-PGPUB;
USPAT

NEAR

ON

2016/09/02
22:50

S169

((WO "2003060002") or (FR "2887554")
or (EP "2241522") or (JP
"2004101958") or (JP "2004210830") or
(wo "2008112362") or (EP "1061040")
or (JP "2007516314") or (JP
"2009534284") or (Wo "2004106240")
or (WO "2007119231") or (WO
"2009155267") or (WO "2012083358")
or (WO "2013011516") or (EP
"1665446") or (WO "2005014708") or
(wo "2010117392") or (wo
"2008153609") or (wo "2006096613")
or (wo "2008011623") or (wo
"2008051239") or (jp "2006240901") or
(jp "2005334594") or (kr
"20090108426") or (wo "2010087971")
or (wo "2013090844") or (jp
"2005334594")).pn. and dispersion

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
|BM_TDB

NEAR

ON

2016/09/02
22:58

S170

48

((WO "2003060002") or (FR "2887554")
or (EP "2241522") or (JP
"2004101958") or (JP "2004210830") or
(wo "2008112362") or (EP "1061040")
or (JP "2007516314") or (JP
"2009534284") or (Wo "2004106240")
or (WO "2007119231") or (WO
"2009155267") or (WO "2012083358")
or (WO "2013011518") or (EP
"1665446") or (WO "2005014708") or
(wo "2010117392") or (wo
"2008153609") or (wo "2006096613")
or (wo "2008011623") or (wo
"2008051239") or (jp "2006240901") or
(jp "2005334594") or (kr
"20090108426") or (wo "2010087971")
or (wo "2013090844") or (jp
"2005334594")).pn.

US-PGPUB;
USPAT;
USQOCR;
FPRS;

EPO; JPO;
DERWENT;
|IBM_TDB

NEAR

ON

2016/09/02
23:00

S171

S168 and S170
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US-PGPUB;
USPAT;
USCCR;
FPRS;

EPO; JPO;
DERWENT;

NEAR

ON

2016/09/02
23:22
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IBM_TDB !

S172

31

(S168 or S170) and dispersion

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
|BM_TDB

NEAR

ON

2016/09/02
23:22

S173

("20070259994").pn.

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

NEAR

ON

2016/09/02
23:42

S174

4519

nanotube and functionaliz$3 and
discrete

US-PGPUB;
USPAT;
USQOCR;
FPRS;

EPO; JPO;
DERWENT;
|BM_TDB

NEAR

ON

2017/02/21
14:33

S175

860

(elastomer or rubber) and S174 and
oxidiz$3

US-PGPUB;
USPAT;
USCCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

NEAR

ON

2017/02/21
14:33

S176

25

S175 AND ( (C08K3/04 OR
C08K2201/011 OR C08K7/24 OR
C08K7/06 OR C01B31/022 OR
C08L21/02 OR C08L7/00 OR C08L21/00
OR C08L2666/55 OR B0C1/00).CPC. )

US-PGPUB;
USPAT;
USQOCR;
FPRS;

EPO; JPO;
DERWENT;
|BM_TDB

NEAR

ON

2017/02/21
14:33

S177

200

((CLIVE) near2 (BOSNYAK)).INV.

US-PGPUB;
USPAT;
USCCR,;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

NEAR

ON

2017/02/21
14:33

S178

134

((KURT) near2 (SWOGGER)).INV.

US-PGPUB;
USPAT;
USQOCR;
FPRS;

EPO; JPO;
DERWENT;
|BM_TDB

NEAR

ON

2017/02/21
14:33

S179

223

S177 or 178

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

NEAR

ON

2017/02/21
14:33

S$180

34

(molecular rebar).as.
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US-PGPUB;
USPAT;
USOCR;
FPRS;

NEAR

ON

2017/02/21
14:33
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EPO; JPO;
DERWENT;
|BM_TDB

S181

S179 and S180 and dispersion

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

NEAR

ON

2017/02/21
14:33

2/21/2017 2:36:09 PM
C:\ Users\ rgrinsted\ Documents\ EAST\ Workspaces\ 15288553 - Dispersions comprising
Discrete CNT fibers.wsp
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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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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 |
15/288,553 10/07/2016 Clive P. Bosnyak MORE-0020CIP2/262468
CONFIRMATION NO. 8330
130577 PUBLICATION NOTICE

ANDREWS KURTH KENYON LLP

600 Travis Street OO LA A0 R
Suite 4200

Houston, TX 77002

Title:DISPERSIONS COMPRISING DISCRETE CARBON NANOTUBE FIBERS

Publication No.US-2017-0050158-A1
Publication Date:02/23/2017

NOTICE OF PUBLICATION OF APPLICATION

The above-identified application will be electronically published as a patent application publication pursuant to 37
CFR 1.211, et seq. The patent application publication number and publication date are set forth above.

The publication may be accessed through the USPTO's publically available Searchable Databases via the
Internet at www.uspto.gov. The direct link to access the publication is currently http://www.uspto.gov/patft/.

The publication process established by the Office does not provide for mailing a copy of the publication to
applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set forth
in 37 CFR 1.19(a)(1). Orders for copies of patent application publications are handled by the USPTO's Office of
Public Records. The Office of Public Records can be reached by telephone at (571) 272-3150 or (800) 972-6382,
by facsimile at (571) 273-3250, by mail addressed to the United States Patent and Trademark Office, Office of
Public Records, Alexandria, VA 22313-1450 or via the Internet.

In addition, information on the status of the application, including the mailing date of Office actions and the

dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through the Patent
Electronic Business Center at www.uspto.gov using the public side of the Patent Application Information and
Retrieval (PAIR) system. The direct link to access this status information is currently http://pair.uspto.gov/. Prior to
publication, such status information is confidential and may only be obtained by applicant using the private side of
PAIR.

Further assistance in electronically accessing the publication, or about PAIR, is available by calling the Patent
Electronic Business Center at 1-866-217-9197.

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

APPLICATIONNUMBER | FILING OR 371(C) DATE [ FRSTNAMED APPLICANT | ATTY. DOCKETNO/TITLE |
15/288,553 10/07/2016 Clive P. Bosnyak MORE-0020CIP2/262468
CONFIRMATION NO. 8330
130577 POA ACCEPTANCE LETTER
ANDREWS KURTH KENYON LLP
600 Travis Street R AT A MR
Suite 4200 000000089344945

Houston, TX 77002
Date Mailed: 02/22/2017

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 02/16/2017.

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.

/mnguyen/
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Inre Applivstionoft  Clive P. Bosnyak

Serial No.: 15/288,553 Art Units 1763
Filed: Oetober 7, 2016 Examinet: Ronald Grinstead
For: DISPERSIONS COMPRISING Aty Docket No.  MORE-G020CIP2

DISCRETE CARBON NANOTUBES
(262468)

DECLARATION OF DR, NANCY HENDERSON
Bachground and Qualifications
1. My naroe is D, Naney Henderson. T am over the age of twenty-ong (21), of sound mind,
and folly competent to testify.
2. I am currsntly smployed by Molecular Rebar, Inc. as Intellectual Property Manager. |
received a Phal. in Mechanical Englnesring in the year 1996 from the Ustversily of Texas at
Austin. I have expertise in dispersions and carbon nanotubes based on my education, itaining,
angd work experience,
3. { have reviewed patent application Serial Number 15/288,553, the pending clairos and the
references of {13 US 2007/258%4 o Tour ef of {heretnafier “Tour™) and {2} Bhattacharyya ot
al., Carbon 2008, Vol. 46, pp. 1037-45 (hereinafter Bhattacharyyal.

Four's Cited Method Does Not Obiatn Disereis Multiwall Carbon Nanotubes ar Confirmed
Experimentally

4, In my view, the clalms are not anticipated or obvious over the Tour reforence for a
mumber of reasons. As but one reason the method Tour expressly teaches dees not provide for
making diserete double wall or multiwall carbon nanotubes. | confirmed this by having my staff

replicate the procedure that Tour expressly teaches for multiwall nanotubes.

HOERRTH2466.1
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3. Tour states at paragraph [0052], “The above-described solvent-free process s not limited
to SWNTs. The solvent-free process also works on MWNTs. See Dvke C A, Tour J M
"Solvent-froe functionalization of carbon nanotubes,” Journal of the Amencan Chemical Socisty
2003, 125:1156-1157.7

£, To determine whether discrete multiwall carbon nanotubes yesult from Tour’s teachings
Tour's cited experimental procedure of Dyke, et al (Dyke, ot al, I Am. Chem. Sec,, 2003, 125,
1136) was replicated. Scanning electron microscopy was then used to determine if Tow’s cited
procedure reduced aggregates of carbon nanotubes infe discrete carbon nanotnbes.

7. Divke, et al specifies that & 4-substituled aniline may be cmployed and therefare 4-1-
butylanitine from TCI America was employed.  Into g SO mi round bottom flask, equipped with
a stir bar, 7.8 mg of multiwall carbon nanotubes (Flowtube 8000, CNano) was placed. To the
multiwall carbon nanotubes, (.41 mi of 4-t-butyleniline was slowly injected vig syringe, This
was followed by syringe injection of 8.42 mi of isoamy! nitrite (TCI America). The fluid phase
turned from clear to dark vellow within 2 mingtes. The flask wag immersed into & 60 °C water
bath which was temperature controlled via a hot plate/magnetic stirrer. An open air condenser
was attached to the flask. The mixture was stimed and heated st 60 °C for 1 bow, During the
{irst 5 minutes the fluid turned from vellow to dark brown.

8. After 1 hour, the vessel was allowed to cool at room tempersture for 10 min,  The
procedure specified by Dyke. ot al, requires filiration via g PTFE filter. A test of the Millipore
0.1 micron PVDF with DMF showed degradation of the filter material. To avoid oss of sample,
a Whatioan #2 paper filter was used instead. The multiwall carbon nanotubes were filtered with
DME until o color remained. This reguired spproximately 30 mi of DMF., The carbon

nanotubes were then washed on the filter with diethyl ether to remove residual DME.

HOUE3752468 1
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Approximately 20 ml of dicthyl ether was used. The treated multiwall carbon nanotubes were
kept on the filter paper and dried in an air eirculating oven for § howr at 60 °CL

9. Samples for scafing electron microscopy (SEM) were prepared by adding & small
guantity of multiwall carbon nanotubes o isopropyl alcohol and sonicating for 15 seconds ina
sonicating water batch. A drop was placed on a silicon water chip which was than attached to a
SEM stub with graphite glue. Imaging was performed using a Jeol J8M 7100 F. Both unireated
and treated carbon nanotubss were examined in this manner,

10, Figure 1 is the SEM micrograph of the untreated multiwall carbon nanotubes. Note that

the tubes have the morphology of ageregates of entangled bundles of tubes,

Flgure 1. Untreated Carbon Nanoiubes (Magnification x 5000)

HOUSI762460.3
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11, Figure 2 is the SEM nyicrograph of the multtwall carbon nanotubes of Figure 1 treated
per Tour's cited method of Dyke, et al,  After tréatmuent the carbon hanotubes remained as
ageregates of entangled bundles and are indistinguishable from the vaireated tubes of Figure 1.
Therefore, the express wecthod taught by Tour for mudtiwall carbon nanctubes does not yvield
diserete mudtiwall carbon nanctubes and 1 would expect the same 1o hold true for double wall

nanotabes,

Figure 2. Treated Carbon Nanotubes (Magnification x5000)

Bhattacharyys Dess Net Have Diserete Carbon Nanotubes
12, The ordinarily skilled artisan undersiands that Bhattacharyya simply teaches a dispersion

of “prevuleanized ratural rubber™. (Bhattacharyya, Section 2.2 Preparvation of MWCMN Tinatural

rubber composiies),

T3 7624661
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13, Claims 1 requires “discrete carbon nanotubes.™ The skilled artisan reviewing Figures 1
and 2 of Bhatfacharyya referenced in the Office Action would conclude that there is not
sufficient inforruation in either Figure 1 or Figure 9 to conclude that Bhattacharyya teaches either
“discrete carbon nanotubes” or any specific aspect ratic. Figure 9 is simply & micrograph of a
fatex film. Figure 1 shows only a few nanotubss af most,  Therefore, the skilled artisan
reviewing Figore 1 would not have sufficient information to reasonably conclude that
Bhattacharyya have diserete carbon nanctubes or 8 given aspect ratio.

14, Ideclare under penalty of perjury under the laws of the United States of Ameriea that the
foregoing statements are tue and correct. | Ruther herehy 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 1o betrue and correct based on the information that | have recsived 1o date.

EXECUTED on this 16th day of February 2017,

Dr. Naney Henderson

HOU3 7624651
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Electronic Acknowledgement Receipt

EFS ID: 28386740
Application Number: 15288553
International Application Number:
Confirmation Number: 8330

Title of Invention:

DISPERSIONS COMPRISING DISCRETE CARBON NANOTUBE FIBERS

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:

MORE-0020CIP2/262468

Receipt Date: 17-FEB-2017
Filing Date: 07-0CT-2016
Time Stamp: 09:58:36

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
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Number Document Description File Name Message Digest | Part/.zip| (if appl.)
1919081
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Information:

Total Files Size (in bytes){ 1919081

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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Doc Code: PA..
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 controi number.

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 15288553

Filing Date 2016-10-07

First Named Inventor Clive P. Bosnyak

Title Dispersions Comprising Discrete Carbon Nanotube Fibers

Art Unit 1763

Examiner Name Ronald Grinsted

Attorney Docket Number |MORE-0020CI1P2/262468

SIGNATURE of Applicant or Patent Practitioner

Signaturs /Gregory L. Porter/ Date (0ptona) | 20 17-02-16

Name Gregory L. Porter Registration 140131

Number

Title (if Applicant is a
juristic entity)

Applicant Name (if Applicant is a juristic entity) Molecular Rebar DeSIg n 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 1 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-PTO-9199 and select option 2.
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Doc Coda: PA- PTOIAIAIO2B (07-13)
Document Dascription: Power of Attorney Appravad for uas hrough 1113072014, OMB 0651-0051
. U.S. Palont and Trademask Cffica; U.S. DEPARTMENT OF COMMERCE

Undes the Paperwark Reduction At of 1865, no persans a0 required L0 respand 10 a coilecton of informetioe: unisss it displays a valid OMA caniral numosr

[ POWER OF ATTORNEY BY APPLICANT

\.

| heraby revake all previous powers of attomey given in the application identified in gither the attached transmittal fetter or
the boxes below.

Application Number Flling Date

{Note The boxes above may be left biank if information i3 provided on form PTO/AIAE2A.)
i hereby appaini the Patent Practitioner(s) assocated with the !ollowmg Customer Number as my/our attarnay(s) or ageni(s), and

10 fransadi all business in the Uniled States Patent and Tradi rk Office d thernswith for ihe applicalion referenced in
the anached vansmittal lelter (form PTO/ALA/B2A) or identified above: {~ -~
on 130577 |

D | hereby appoint Practitioner{s) named in the attached list {form PTO/ALA/82C) as my/our attomey(s) or agenl(s), and to transact
all business in the United Slates Patenl and Trademark Office connectad therewith for the patent application referenced in the
attached transmittal letier (form PTO/AIA/B2A) af identified above. (Note: Complets form PTO/AIA/82C.)

Please racognize or change the correspondence address for the application identified in the attached transmittal
latter or the boxes above to:
Tha address associated with the abova-mentioned Customer Number

D The address assocated with Customer Number { .

OR hhrse vnemen s 4w . -
Firrn or
individual Name
Address
City | Stete | EN
Country ’
Telephone | Email |

1 am the Applicant |if the Applicant isa juristic entity, list the Applicant name in the box):

Molecular Rebar Design, LLC

D Inventor or Joint Inventor (Gtle not required below)
- Legal Representative of a Deceased or Legally Incapacitated Inventor {litke not required below)
Assignea or Person to YVhom the Invenfor is Under an Obligation to Assign (provide signer's fitle if applicant is a juristic antity)

[J Person who Otherwise Shows Suffcient Proprietary Interest (e.g., 8 peliion under 37 CFR 1.46(b}2) was granted in the
application or is concurrently being filed with this document) (provide signer's title if applicant is a juristic entity)
SIGNATURE of Applicant for Patent

The undersignac {whose uty‘: myybelow) ia authorzed (o act on behalf of the applicant (e.g.. where tha applicant is 3 juristic entity).

Signature A/~ | Date (Optional) | ﬂ? G- 2008
Nama ’Sluphen P. Ky
Title Chief Patent Counsel, Molecular Rebar Design, LLC

NOYE: Signature - This form must be signed by the applicant In accordance with 37 CFR 1.33. Ses 37 CFR 1.4 for signature requiramenis
and certifications, If mora than one applicant, use mulliple forms.

-Tolal of 1 farms are submitted.

r——e we—
Thu mllncmdmwwmmil uquind wﬂcms 131, 1.32, and 1.33. The informailon is sequired 10 obiain of relein @ benefil by the public which is 1o fie (and by the
USPTO o p by 35 U.5.C. 122 and 37 CFR 1.11 and 1.14. Thiv coltection |3 sstimated o lake 3 minues 1o tompléts,

incluting guhannq. puptnnq and luimmnqlmunwﬂnd apghicabon fomm 1o ihe USPTQ. Time will vaiy depending upon (e indindual Case, Any commeas on the umount
of lima yau require ko compiets Lniv forrn snd/or suggasiions fof reduciig this burdon, should be soni lo !hc Chiet Infommation Officer, U.S. Patent and Trecemark Office, U.S,
Dopartraat of Commarca, P.Q. Box 1450, Aloxandris, VA 22313-1460. DO NOT BEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TQ; Commisalaner
for Patents, P.Q. Box 1450, Alaxandris, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTC-3199 and scloct 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

N

POWER OF ATTORNEY BY APPLICANT

\

PTO/AIA/82B):

No more than ten (10) patent 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

Name

Registration
Number
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Electronic Acknowledgement Receipt

EFS ID: 28377852
Application Number: 15288553
International Application Number:
Confirmation Number: 8330

Title of Invention:

DISPERSIONS COMPRISING DISCRETE CARBON NANOTUBE FIBERS

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:

MORE-0020CIP2/262468

Receipt Date: 16-FEB-2017
Filing Date: 07-0CT-2016
Time Stamp: 14:12:00

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document ... . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (if appl.)
101025
1 Power of Attorney POA.pdf no 3
d3fc86d2d83786523653b11021f239cd043|
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Information:

Total Files Size (in bytes){ 101025

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/AIAI26 (04-14)

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.

TERMINAL DISCLAIMER TO OBVIATE A DOUBLE PATENTING Docket Number (Optional)
REJECTION OVER A “PRIOR” PATENT MRE020CIP2/262468

In re Application of: Clive P. Bosnyak
Application No.: 15288553

Filed: 2016-10-07
For: DISPERSIONS COMPRISING DISCRETE CARBON NANOTUBE FIBERS

The applicant, _Molecular Rebar Design, L1.C , 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. 9,493,626 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. I___l 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/ 2017-02-16
Signature Date

Gregory L. Porter
Typed or printed name

Attorney of Record 713.220.4621
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 obiain 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 appiication 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: C issi for P P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0-8199 and select option 2.
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PTO/AIA/26 (04-14)

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.

TERMINAL DISCLAIMER TO OBVIATE A DOUBLE PATENTING Docket Number (Optional)
REJECTION OVER A “PRIOR” PATENT MRE020CIP2/262468

In re Application of: Clive P. Bosnyak
Application No.: 15288553

Filed: 2016-10-07
For: DISPERSIONS COMPRISING DISCRETE CARBON NANOTUBE FIBERS

The applicant, _Molecular Rebar Design, LLC , owner of 100 percent interest in the instant application hereby
disclaims, except as provided below, the te rminal 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. 9,422,413 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. D The undersigned is the applicant. If the applicant is an assignee, the undersigned is authorized to act on behalf of the assignee.

I 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/ 2017-02-16
Signature Date

Gregory L. Porter
Typed or printed name

Attorney of Record 713.220.4621
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 amaunt 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-PT0-9199 and select option 2.
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PTO/AIA/26 (04-14)

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.

TERMINAL DISCLAIMER TO OBVIATE A DOUBLE PATENTING Docket Number (Optional)
REJECTION OVER A “PRIOR” PATENT MRE020CIP2/262468

In re Application of: Clive P. Bosnyak
Application No.: 15288553

Filed: 2016-10-07
For: DISPERSIONS COMPRISING DISCRETE CARBON NANOTUBE FIBERS

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. 9353240 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. D 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/ 2017-02-16
Signature Date

Gregory L. Porter
Typed or printed name

Attorney of Record 713.220.4621
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 ¢ 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 th is 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: C issioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0O-9199 and select option 2.
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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.

TERMINAL DISCLAIMER TO OBVIATE A DOUBLE PATENTING Docket Number (Optional)
REJECTION OVER A “PRIOR” PATENT MREO020CIP2/262468

In re Application of: Clive P. Bosnyak
Application No.: 15288553

Filed: 2016-10-07
For: DISPERSIONS COMPRISING DISCRETE CARBON NANOTUBE FIBERS

The applicant, _Molecular Rebar Desian, 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. 9,212,273 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. D The undersigned is the applicant. if the applicant is an assignee, the undersigned is authorized to act on behalf of the assignee.

I 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/ 2017-02-16
Signature Date

Gregory L. Porter
Typed or printed name

Attorney of Record 713.220.4621
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.
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Electronic Patent Application Fee Transmittal

Application Number:

15288553

Filing Date:

07-Oct-2016

Title of Invention:

DISPERSIONS COMPRISING DISCRETE CARBON NANOTUBE FIBERS

First Named Inventor/Applicant Name:

Clive P. Bosnyak

Filer:

Gregory L. Porter/Jeanne Dunn

Attorney Docket Number:

MORE-0020C1P2/262468

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:

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 2814 4 160 640
Total in USD ($) 640
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Electronic Acknowledgement Receipt

EFS ID: 28378348
Application Number: 15288553
International Application Number:
Confirmation Number: 8330
Title of Invention: DISPERSIONS COMPRISING DISCRETE CARBON NANOTUBE FIBERS
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: MORE-0020C1P2/262468
Receipt Date: 16-FEB-2017
Filing Date: 07-0CT-2016
Time Stamp: 14:32:16

Application Type: Utility under 35 USC 111(a)
Payment information:
Submitted with Payment yes
Payment Type DA
Payment was successfully received in RAM $640
RAM confirmation Number 021717INTEFSW00000869500897
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.)
110001
1 Statutory disclaimers per MPEP 1490 Terminal_Disclaimers.pdf no 4
b07915991aee338fe76366%a48acae 1bb44]
fe93d
Warnings:
Information:
30535
2 Fee Worksheet (SB06) fee-info.pdf no 2
433a7b8922ee16264a5ef122eac96604191d
92e6
Warnings:
Information:
Total Files Size (in bytes){ 140536

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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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

15288553

Filing Date

P016-10-07

First Named Inventor | Clive P. Bosnyak

Art Unit

Examiner Name |

Attorney Docket Number

| MORE-0020CIP2 / 262468
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Initial No Code!’ of cited Document )
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Publication
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Examiner,
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Publication
Date

Name of Patentee or Applicant
of cited Document
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FOREIGN PATENT DOCUMENTS
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Foreign Document
Number3
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Publication
Date
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Document
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If you wish to add additional Foreign Patent Document citation information please click the Add button
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NON-PATENT LITERATURE DOCUMENTS

Remove

Cite
No

Examiner,
Initials™

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 humber(s),
publisher, city and/or country where published.
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Application Number 15288553

Filing Date 2016-10-07

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

First Named Inventor | Clive P. Bosnyak

( Not for submission under 37 CFR 1.99)

Art Unit |

Examiner Name |

Attorney Docket Number |MORE-00200|P2/262468

1 Fourth Office Action (Chinese Appl.

No. 201180065089 .4), dated September 26, 2016

If you wish to add additional non-patent literature document citation information please click the Add button| Add

EXAMINER SIGNATURE

Examiner Signature

Date Considered |

citation if not in conformance and not considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
. Include copy of this form with next communication to applicant.

English language translation is attached.

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). 2 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|

EFS Web 2.1.17
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Application Number 15288553

Filing Date 2016-10-07

INFORMATION DISCLOSURE

First Named Inventor | Clive P. Bosnyak

STATEMENT BY APPLICANT

o Art Unit |
( Not for submission under 37 CFR 1.99)

Examiner Name |

Attorney Docket Number |MORE-00200|P2/262468

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) 2017-02-16

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.
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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
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Electronic Patent Application Fee Transmittal

Application Number:

15288553

Filing Date:

07-Oct-2016

Title of Invention:

DISPERSIONS COMPRISING DISCRETE CARBON NANOTUBE FIBERS

First Named Inventor/Applicant Name:

Clive P. Bosnyak

Filer:

Gregory L. Porter/Jeanne Dunn

Attorney Docket Number:

MORE-0020C1P2/262468

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:

Post-Allowance-and-Post-Issuance:

Extension-of-Time:
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Description Fee Code Quantity Amount SuB—;’g(t:)l in
Miscellaneous:
SUBMISSION- INFORMATION DISCLOSURE STMT 2806 1 920 920
Total in USD ($) 90
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Electronic Acknowledgement Receipt

EFS ID: 28379420
Application Number: 15288553
International Application Number:
Confirmation Number: 8330
Title of Invention: DISPERSIONS COMPRISING DISCRETE CARBON NANOTUBE FIBERS
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: MORE-0020C1P2/262468
Receipt Date: 16-FEB-2017
Filing Date: 07-0CT-2016
Time Stamp: 15:11:12

Application Type: Utility under 35 USC 111(a)
Payment information:
Submitted with Payment yes
Payment Type DA
Payment was successfully received in RAM $90
RAM confirmation Number 021717INTEFSW00001739500897
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.)
527929
1 Information Disclosure Statement (IDS) SupplDS_02162017.pdf no 4

Form (SBO8
( ) d9ed969db0417¢755d987098ac22c04c797]
6fa78

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.

348859
2 Non Patent Literature CN_OA.pdf no 6
992a3202c72501bb67747bab2dcf323757¢]
0955a
Warnings:
Information:
30540
3 Fee Worksheet (SB06) fee-info.pdf no 2
240ba%ch6e098461a4247415bc1Seaaebd)|
Warnings:
Information:
Total Files Size (in bytes)1 907328
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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.

106




MORE-0020CIP2 / 262468

IN THE UNITED STATES PATENT & TRADEMARK OFFICE

In re Application Clive P. Bosnyzk Confirmation 8330
of: No.

Serial No.: 15/288,553 Art Unit:

Filing Date: October 7, 2016 Examiner:

Title: Dispersion Comprising Discrete Atty. Dkt. No.: MREOQ020CIP2
Carbon Nanotube Fibers ' /262468

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

Alexandria, VA 22313-1450

PRELIMINARY AMENDMENT

Before receiving an Office Action on the merits, Applicant wishes to amend the claims as

follows:

Amendments to the Claims begin on page 2.

Remarks begin on page 5.

HOU:3759881.1
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AMENDMENT TO THE CLAIMS

The following claims should replace all prior versions of the claims:

1. (Original) A dispersion comprising a plurality of oxidized, discrete carbon nanotubes and
at least one additive, wherein the oxidized, discrete carbon nanotubes have an aspect ratio
of 25 to 500, are multiwall, and are present in the range of up to about 30% by weight
based on the total weight of the dispersion.

2. (Original) The dispersion of claim 1 wherein at least 70 percent by weight of the nanotubes
are discrete.

3. (Original) The dispersion of claim 1 in the form of free flowing particles.

4. (Original) The dispersion of claim 1 wherein the oxidized, discrete carbon nanotubes
comprise an oxidation species selected from carboxylic acid or a derivative carbonyl
containing species wherein the derivative carbonyl species is selected from ketones,
quaternary amines, amides, esters, acyl halogens, and monovalent metal salts..

5. (Original) The dispersion of claim 1 wherein the oxidized, discrete carbon nanotubes
comprise an oxidation species selected from hydroxyl or derived from hydroxyl containing
species.

6. (Original) The dispersion of claim 1 wherein the oxidized, discrete carbon nanotubes are
present in the range of 15% to about 25% by weight based on the total weight of the
dispersion.

7. (Original) The dispersion of claim 1 wherein the oxidized, discrete carbon nanotubes are
present in the range of 18% to about 22% by weight based on the total weight of the

dispersion.
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8. (Original) The dispersion of claim 1, wherein the additive is selected from the group
consisting of dicarboxylic/tricarboxylic esters, timellitates, adipates, sebacates, maleates,

glycols and polyethers, polymeric plasticizers, bio-based plasticizers, and mixtures thereof.

9. (Original) The dispersion of claim 1, wherein the additives is a process oil.

10. (Original) The dispersion of claim 9, where in the process oil is selected from the group
consisting of naphthenic oils, paraftin oils, paraben oils, aromatic oils, vegetable oils, seed

oils, silicones, and mixtures thereof.
11. (Original) The dispersion of claim 1, wherein the additive is a solvent.

12. (Original) The dispersion of claim 11, where in the solvent is selected from the group

consisting of substituted or unsubstituted, halogenated or nonhalogenated hydrocarbons.

13. (Original) The dispersion of claim 1, wherein the additive comprises at least one reactive

species capable of creating a thermoset polymer.

14. (Original) The dispersion of claim 13, wherein the thermoset polymer is selected from

epoxy, polyurethane or silicone.

15. (Original) The dispersion of claim 1, wherein the additive comprises natural wax, synthetic

wax, or mixtures thereof.

16. (Original) The dispersion of claim 15 further comprising a fluoroelastomer.

17. (Original) The dispersion of claim 1 which further comprises at least one filler.
18. (Original) The dispersion of claim 17, wherein the filler has at least one dimension less

than about 20 microns.
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19. (Original) The dispersion of claim 18, wherein the filler is selected from silicon, lead, lead
derivatives, carbon black, graphite, graphene, graphene oxides, paramagnetic particles and
mixtures thereof.

20. (Original) A dispersion comprising a plurality of oxidized, discrete carbon nanotubes and
at least one wax additive and at least one fluoroelastomer, wherein the discrete carbon
nanotubes have an aspect ratio of 25 to 500, are multiwall, and are present in the range of
up to about 30% by weight based on the total weight of the dispersion.

21. (New) The dispersion of Claim 15 which further comprises a crosslinking agent.

22. (New) The dispersion of Claim 15 wherein the additive comprises natural wax wherein the
natural wax is plant derived.

23. (New) The dispersion of Claim 22 which further comprises a crosslinking agent.

HOU:3759881.1

110



MORE-0020CIP2 /262468

REMARKS

Claims 1-20 were pending. Claims 21 — 23 were added. Support for new Claim 21 may be
found in, for example, paragraph [0016]; support for new Claim 22 may be found in, for example,
paragraph [0033]; and support for new Claim 23 may be found in, for example, paragraphs [0016]

and [0033]. No new matter has been added.

Applicant does not believe a fee is necessary for this submission. However, if a fee is
required, the Commissioner is hereby authorized to charge any required fee to the Andrews Kurth
LLP Deposit Account (referencing matter MRE020CIP2/262468). Any questions regarding this

application should be directed to the attorney below.

Dated: February 8, 2017 Respectfully submitted,

/Gregory L. Porter/

Gregory L. Porter

Regis. No. 40131

ANDREWS KURTH KENYON LLP
600 Travis St.

Suite 4200

Houston, Texas 77002

Tel: (713) 220-4621

Fax: (713) 238-4285

Pat-tmk@andrewskurth.com
ATTORNEYS FOR APPLICANT
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The above-identified application was made or authonzed fo be made by ma.
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palent. Furthermors, the record from an abandonied apphication may aiso be available o the public ifthe application is
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PTO-2038 submitted for payment purposes are not retained in the application file and thersfors are not publicly available.
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The Privacy Act of 1974 (P.L. 83-679) requires that you be given certain information in connection
with your submission of the aiached form related to a patent application or patent. Accordingly,
pursuant 1o the requirements of the Act, pleass be advised that: {1} the general authority for the
collection of this information is 35 US.C. 2(002); (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 fo process and/or examine your submission related fo a patent application or patent. if vou do
not furnish the requested information, the U.S. Patent and Trademark Office may not be able to
process andfor examing your submission, which may result in termination of proceedings or
abandonment of the application or expiration of the patent.

The information provided by you inthis form will be subject to the faliowing routine uaes:

1.

Tha Information on this form will Se treated confidentially to the extent allowed under the
Fraedom of Information Act (5 U.S.C. 552) and the Privacy Act (8 U.8.C 582a). Records from
this system of recards may ba disciosed ta the Department of Justice to determing whether
disclosure of these records is required by the Freedom of Information Act,

A record from this system of records may be disclosed, @s g routine use, in the courss of
presenting evidence o a court, magistrate, of administrative fribunal, including disclasures to
opposing counsel in the caurse of seifiement negotiations.

A record iy this system of records may be disclosed, as a routine use, 1o a Member of
Congress submitling a reguest involving an individual, fo whom ihs record pertains, when the
individual has requested assistance from the Member with respect to the sublect matter of the
record,

Arecord in this system of records may be disciosed, a5 a routing use, 1o & contractar of the
Agenay having need for the information in arder 1o perform a contract. Reciplents of
information shail be required to cornply with the requirernents of ths Privacy Actof 1974, as
amended, pursuant to 5 LL8.C. 852a(m).

A record related to an international Application Hed under the Patent Cooperation Trealy in
this aystem of records may be disclosed, as a routine yse, to the International Bursay of the
World Inteligctual Property Organization, pursuant fo the Patent Cooperation Treaty.

A record in this system of records may be disclossd, a8 a routine use, fo snother federal
agency for purposes of Nationat Security review (35 L.8.C. 181} and for review pursuant to
the Atomic Energy Act (42 U.S.C. 218{cH.

A record from this system of records mRy be disclosed, as a routine use, 1o the Administrator,
General Services, or hisfher designes, during an inspection of racords conductad by GSA as
part of that agency's responsibility {6 recommend improvemernts in records management
practices and programs, under authority of 44 U.8.C. 2804 and 2906, Such disclosure shall
be made in agcordance with the G638 reguiations governing inspection of records for this
purpose, and any other relevant (ie., GSA or Commerca} dirsctive. Such disciostre shall not
be used to make determinations about individuals,

A record from this system of records may be disclosed, as a routine use, fo'the public atter
sither publication of the application pursuant to 35 U.S.C. 122() or issuance of a patent
pursuiant to 35 U.8.C. 181, Further, & record may be disclosed, subject to the imitations of 37
CFR 1.14, a8 a routing use, to the public if the record was filed i an application which
became abandoned of in which the procesdings were terminated and which application is
refarenced by either a published application, an application open to public inspection or an
issuad patent.

Arecord from this system of records may be disclosed, as a routine use, o & Faderal, Siate,
or local law enforcament agency, if the USETO becomes aware of & victation or potential
viotation of law or reguiation.
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DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET (37 CFR 1.76)

R heene
Title of | DISPERSIONS COMPRISING DISCRETE CARBON NANOTUBE FIBERS

Invention

As the below named inventor, | hereby declare that:

This declaration [ o
is directed to: U The attached application, or

United States application or PCT international application number 15/ 288,553
2016-10-07

filed on

The above-identified application was made or authorized io be made by me.

I believe that | am the original inventor or an originatl joint inventor of a claimed invention in the application,

t hereby acknewledge that any willful false atatement made in this declaration is punishable under 18 U.S.C. 1001
by fine or imprisonment of not more than five (5} years, or both,

WARNING:

Petitioner/applicant is cautioned to avoid submitting personat information in documents filed in a patent application that may
contifbute to identity theft. Personal information such as social sacurity numbers, bank account numbers, or credit card numbers
(other than a check or credit card authorization form PTO-2038 subrmitted for payment purposes) is never required by the USPTO
to support a petition or an application. If this type of personal information is included in documents submitted to the USPTQ,
petitioners/apglicants should consider redacting such personal information from the documents befare submitting them to the
USPTQ. Petitioner/applicant is advised that the record of a patent application is available to the public after publication of the
application (unless a non-publication request in compliance with 37 CFR 1.214 3(a) is made in the application) or issuance of a
patent. Furthermore, the record from an abandornied application may also be available to the pubtic if the application is
referenced in a published application or an issued patent{see 37 CFR 1.14). Checks and credit card authorization forms
FT0-2038 submitted for payment purpases are not retained inthe application file and therefore are not publicly available;

LEGAL NAME OF INVENTOR

inventor; Clive P. BOSﬂyak 2 Date (Qpticnal) ¢

] i1

Signature: RO LSRR

Note: An application data sheet (PTO/SB/14 or equivalent), including naming the entire inventive entity, must accompany this form or must have
been previously filed. Use an additional PTOQ/AIAN form for each additional inventor:

This collection of information is required by 35 U.8.C. 115 and 37 CFR 1.83. The information is required to obiain or retain a benefit by the public which is 16 file {and
by the USPTO to process) an application. Confidentiality is govered by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This coliection is estimated 1o take 1 mintte to
compiete, including gathering, preparing, and submitting the compieted application formito the USPTO. Time will vary depending upon the individual case. Any
comments on the amount of time you require to compilete this form and/or suggestions for reducing this burden, shouid be'sent to the Chief Infommation Officer, .8,
Patent and Trademark Office; U.S. Department of Commierce, P.0O. Box 1450, Alexandria, VA 22313-1450. DO NOT SERD FEES OR COMPLETED FORMS TO
THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

if you need assistance it completing the form, calt 1-800-PT0O-6199 and select option.2.
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Privacy Act Statement

The Privacy Act of 1874 (P.L. 83-579} requires that you be given certain information in connection
with your submission of the attached form relsted 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 LLS.C. 2(0)(2); () furnishing of the information solicited is voluntary;
and {3) the principal purposs for which the information is used by the U.S. Patent and Trademark
Office is to precess andior examing your submission related to 8 patent application ar patent. if you do
not furnish the requested information, the U.S. Patent and Tradermark Office may not be able fo
process andlor examine your submission, which may result in tenmination of proceedings or
abandonment of the appiication or expiration of the patent.

The information provided by you in this form will be subjest fo the following routine uses:

1.

@

The information on this form witl be treated confidentially 1o the extent aliowed under the
Freadom of information Act (5 UL8.C. 552) and the Privacy Act (5 U.8.C 552a). Records from
this system of records may be disclosed to the Department of Justice fo determine whather
disclosure of these records is required by the Freedorm of Information Act.

A racord from this system of records may be disclosad, as a routine use, in e course of
presenting svidence o a court, magistrate, or administrative ribunal, including disclosures 1o
opposing counse! in the course of settiement negatistions.

A record in this system of records may be disclosed, as & routine usg, to a Memberof
Congress submitting a request involving an individugl, to whom the record periains, wher the
individual has reguested assistancs from the Member with respect {0 the subject matier of the
regord.

Arscord in this system of records may be disciosed, a8 a routine Lee, {0 a contracior of the
Agency having need for the information in order to parform a contract. Recipients of
information shall be required to comply with the requirements of the Privacy Act of 1974, as
amendsd, pursuant to 5 U.S.C. 552afm).

A record related 10 an international Application filed under the Patent Cooperation Treaty in
this system of records may be disclosed, as a routing uss, to the Infernational Bureau of the
World intellectual Proparty Organization, pursuant o the Patent Cooperation Traaty.
Arecord in this system of records may ba disclosed, s a routine use, 1o another federal
agency for purposes of National Security review (35 U.8.C. 181} and for review purauant fo
the Atomic Energy Act (42 U.8.C. 21B(0)).

A racord from this system of records may be disclosed, as a routine use, to the Adminisirator,
General Services, or hisfher designee, during an inspection of records conducted by GB8A as
part of that agency’s responsibility to recommend frnprovements in records management
practicas and programs, under authority of 44 U1.5.C. 2904 and 2206. Such disclosure shiaf
be made in accordance with the GSA regulations governing inspeciion of records for this
purpose, and any other relevant { {s., GSA or Commerae) directive. Such disclosure shall not
be used fo make determinations about individuals,

A record from this systemn of records may be disclosed, as a routine use, to the public after
sither publicagtion of the application pursuant o 35 U 8.0 122(b} or issuance of a patent
pursuant to 35 U.S.C. 181, Further, a record may be disclosed, subjact o the imitations 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 procaedings were ferminated 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, fo & Federal, Stats,
or local law enforcement agency, i the USPTC benomes aware of a viclation or potential
viofation of law or reguiation.
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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

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov’

APPLICATION FILING or GRP ART
NUMBER I 371(c) DATE UNIT I FIL FEE RECD I ATTY.DOCKET.NO ITOT CLAIMSIIND CLAIMSl
15/288,553 10/07/2016 1763 800 MORE-0020CIP2/262468 20
CONFIRMATION NO. 8330
130577 CORRECTED FILING RECEIPT
ANDREWS KURTH KENYON LLP
600 Travis Street AR I ARV LA
Suite 4200

Houston, TX 77002
Date Mailed: 11/16/2016

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Inventor(s)

Clive P. Bosnyak, Dripping Springs, TX;

Kurt W. Swogger, Austin, TX;
Applicant(s)

MOLECULAR REBAR DESIGN, LLC, Austin, TX
Assignment For Published Patent Application

MOLECULAR REBAR DESIGN, LLC, Austin, TX

Power of Attorney: None

Domestic Priority data as claimed by applicant
This application is a CIP of 15/225,215 08/01/2016 PAT 9493626
which is a CIP of 15/166,931 05/27/2016 PAT 9422413
which is a CON of 14/924,246 10/27/2015 PAT 9353240
which is a CON of 13/993,206 06/11/2013 PAT 9212273
which is a 371 of PCT/EP2011/072427 12/12/2011
which claims benefit of 61/423,033 12/14/2010

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None.

Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to
foreign priority. See 37 CFR 1.55 and 1.76.

Permission to Access Application via Priority Document Exchange: Yes

Permission to Access Search Results: Yes
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Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.

If Required, Foreign Filing License Granted: 10/19/2016

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 15/288,553

Projected Publication Date: 02/23/2017
Non-Publication Request: No

Early Publication Request: No
** SMALL ENTITY **
Title

DISPERSIONS COMPRISING DISCRETE CARBON NANOTUBE FIBERS
Preliminary Class
524
Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,

this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
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countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

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 U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
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technology, manufacture products, deliver services, and grow your business, visit http:/www.SelectUSA.gov or call
+1-202-482-6800.
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Doc code: IDS PTO/SB/08a (01-10)
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Doc description: Information Disclosure Statement (IDS) Filed 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.

Application Number 15288553
Filing Date P016-10-07

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor | Clive P. Bosnyak
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15288553

Filing Date

2016-10-07

INFORMATION DISCLOSURE

First Named Inventor | Clive P. Bosnyak

STATEMENT BY APPLICANT At Un
rt Unit

( Not for submission under 37 CFR 1.99)
Examiner Name |

Attorney Docket Number

| MORE-0020CIP2 / 262468
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nstitut National
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NON-PATENT LITERATURE DOCUMENTS
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Examiner| Cite

Initials™ | No publisher, city and/or country where published.

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},
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1 Fourth Office Action (Chinese Appl. No. 201180065089 4), dated September 26, 2016

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.

English language translation is attached.

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
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Application Number 15288553

Filing Date 2016-10-07

INFORMATION DISCLOSURE

First Named Inventor | Clive P. Bosnyak

STATEMENT BY APPLICANT

o Art Unit |
( Not for submission under 37 CFR 1.99)

Examiner Name |

Attorney Docket Number |MORE-00200|P2/262468

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.
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) 2016-11-10
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.
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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.
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Electronic Acknowledgement Receipt

EFS ID: 27476403
Application Number: 15288553
International Application Number:
Confirmation Number: 8330

Title of Invention:

DISPERSIONS COMPRISING DISCRETE CARBON NANOTUBE FIBERS

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:

MORE-0020CIP2/262468

Receipt Date: 10-NOV-2016
Filing Date: 07-0CT-2016
Time Stamp: 15:53:06

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
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u Document Description File Name ile Size( y M " I. . 9
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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.

2 Foreign Reference

CN_101322197_A.pdf
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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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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 |
15/288,553 10/07/2016 Clive P. Bosnyak MORE-0020CIP2/262468
CONFIRMATION NO. 8330
130577 IMPROPER CFR REQUEST

ANDREWS KURTH KENYON LLP
600 Travis Street O LT A A
Suite 4200
Houston, TX 77002
Date Mailed: 10/21/2016

RESPONSE TO REQUEST FOR CORRECTED FILING RECEIPT

Continuity, Priority Claims, Petitions, and Non-Publication Requests

In response to your request for a corrected Filing Receipt, the Office is unable to comply with your request
because:

Improper Benefit Claim(s) to Prior-Filed Nonprovisional Application(s)

The benefit claim(s) to prior-filed nonprovisional application(s) is improper because there is no specific
reference for each prior-filed application that includes: (1) the identification of the prior-filed application

by application number, or international application number and international filing date; and (2) a clear
indication of the relationship (i.e., continuation, divisional, or continuation-in-part) of the nonprovisional
applications. Applicant must submit a corrected application data sheet (ADS) to include a specific reference.
Applicant should review each benefit claim submitted and, if appropriate, provide the proper reference to the
prior-filed application(s) as required by 37 CFR 1.78. A proper relationship includes an identification of each
nonprovisional application as a continuation, divisional, or continuation-in-part application of the inmediate
prior-filed nonprovisional application for which a benefit is claimed under 37 CFR 1.78 in order to establish
copendency throughout the entire chain of prior-filed applications. The specific reference must be included in
the domestic benefit information section of an application data sheet (37 CFR 1.76).

Timeliness: The required reference for each benefit claim must be filed during the pendency of the instant
application and within the later of: (1) four months from the actual filing date of the instant application, or the
national stage commencement date if the instant application is a national stage application under 35 U.S.C.
371; or (2) sixteen months from the filing date of the prior-filed application. Failure to timely file the required
reference is considered a waiver of any benefit claim, unless a grantable petition to accept an unintentionally
delayed claim under 37 CFR 1.78(a), the surcharge set forth in 37 CFR 1.17(t), and the required reference are
filed. See 37 CFR 1.78(a).

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.
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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 FILING or GRP ART
NUMBER I 371(c) DATE UNIT I FIL FEE RECD I ATTY.DOCKET.NO ITOT CLAIMSI IND CLAIMSl
15/288,553 10/07/2016 800 MORE-0020CIP2/262468 20
CONFIRMATION NO. 8330
130577 FILING RECEIPT

800 Travis Stroet o OO A

Suite 4200
Houston, TX 77002

Date Mailed: 10/21/2016

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Inventor(s)

Clive P. Bosnyak, Dripping Springs, TX;

Kurt W. Swogger, Austin, TX;
Applicant(s)

MOLECULAR REBAR DESIGN, LLC, Austin, TX
Assignment For Published Patent Application

MOLECULAR REBAR DESIGN, LLC, Austin, TX

Power of Attorney: None

Domestic Priority data as claimed by applicant
This application is a CIP of 15/225,215 08/01/2016

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None.

Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to
foreign priority. See 37 CFR 1.55 and 1.76.

Permission to Access Application via Priority Document Exchange: Yes
Permission to Access Search Results: Yes

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.

If Required, Foreign Filing License Granted: 10/19/2016
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The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 15/288,553

Projected Publication Date: 02/01/2018
Non-Publication Request: No

Early Publication Request: No
** SMALL ENTITY **
Title

DISPERSIONS COMPRISING DISCRETE CARBON NANOTUBE FIBERS

Preliminary Class

Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No
PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).
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LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

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 U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
technology, manufacture products, deliver services, and grow your business, visit http:/www.SelectUSA.gov or call
+1-202-482-6800.
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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’

APPLICATIONNUMBER | FILING OR 371(C) DATE | FIRSTNAMED APPLICANT | ATTY. DOCKET NO./TITLE |
15/288,553 10/07/2016 Clive P. Bosnyak MORE-0020CIP2/262468
CONFIRMATION NO. 8330
130577 INFORMAL NOTICE
ANDREWS KURTH KENYON LLP
600 Travis Street N AT AT WA
Suite 4200 000000086605747

Houston, TX 77002
Date Mailed: 10/21/2016

INFORMATIONAL NOTICE TO APPLICANT

Applicant is notified that the above-identified application contains the deficiencies noted below. No period for
reply is set forth in this notice for correction of these deficiencies. However, if a deficiency relates to the inventor's
oath or declaration, the applicant must file an oath or declaration in compliance with 37 CFR 1.63, or a substitute
statement in compliance with 37 CFR 1.64, executed by or with respect to each actual inventor no later than the
expiration of the time period set in the "Notice of Allowability” to avoid abandonment. See 37 CFR 1.53(f).

The item(s) indicated below are also required and should be submitted with any reply to this notice to avoid
further processing delays.
« A properly executed inventor's oath or declaration has not been received for the following inventor(s):
Clive P. Bosnyak
Kurt W. Swogger

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.
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DISPERSIONS COMPRISING DISCRETE CARBON NANOTUBES
CROSS-REFERENCES

[0001] This application is a continuation-in-part application of U.S. Serial No. 15/225,215
filed August 1, 2016 and allowed September 12, 2016 which was a continuation-in-part
application of U.S. Serial No. 15/166,931 filed May 27, 2016 and issued as U.S. Patent No.
9,422,413 which was a continuation of U.S. Serial No. 14/924,246, filed October 27, 2015 and
issued as U.S. Patent No. 9,353,240, which is a continuation of U.S. Serial No. 13/993,206, filed
June 11, 2013 and issued as U.S. Patent No. 9,212,273, which claims priority to
PCT/EP2011/072427, filed December 12, 2011, which claims benefit of U.S. provisional
application 61/423,033, filed December 14, 2010. This application is also related to U.S. Serial
Nos. 62/319,599; 14/585,730; 14/628,248; and 14/963,845.

FIELD OF INVENTION

[0002] The present invention is directed to novel compositions and methods for producing

elastomer composite blends with discrete carbon nanotubes.
BACKGROUND OF THE INVENTION

[0003] Carbon nanotubes can be classified by the number of walls in the tube, single-wall,
double wall and multiwall. Each wall of a carbon nanotube can be further classified into chiral or
non-chiral forms. Carbon nanotubes are currently manufactured as agglomerated nanotube balls or
bundles. Use of carbon nanotubes as a reinforcing agent in polymer composites is an area in
which carbon nanotubes are predicted to have significant utility. However, utilization of carbon
nanotubes in these applications has been hampered due to the general inability to reliably produce
individualizéd carbon nanotubes. To reach the full potential of performance enhancement of
carbon nanotubes as composites in polymers the aspect ratio, that is length to diameter ratio,
should be substantially greater than 40. The maximum aspect ratio for a given tube length is
reached when each tube is fully separated from another. A bundle of carbon nanotubes, for
example, has an effective aspect ratio in composites of the average length of the bundle divided by

the bundle diameter.

[0004] Various methods have been developed to debundle or disentangle carbon nanotubes

1
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in solution. For example, carbon nanotubes may be shortened extensively by aggressive oxidative
means and then dispersed as individual nanotubes in dilute solution. These tubes have low aspect
ratios not suitable for high strength composite materials. Carbon nanotubes may also be dispersed
in very dilute solution as individuals by sonication in the presence of a surfactant. Illustrative
surfactants used for dispersing carbon nanotubes in aqueous solution include, for example, sodium
dodecyl sulfate, or cetyltrimethyl ammonium bromide. In some instances, solutions of
individualized carbon nanotubes may be prepared from polymer-wrapped carbon nanotubes.
Individualized single-wall carbon nanotube solutions have also been prepared in very dilute
solutions using polysaccharides, polypeptides, water-soluble polymers, nucleic acids, DNA,
polynucleotides, polyimides, and polyvinylpyrrolidone. The dilution ranges are often in the

mg/liter ranges and not suitable for commercial usage.
SUMMARY OF THE INVENTION

[0005] The present invention relates to a composition comprising a plurality of discrete
carbon nanotube fibers having an aspect ratio of from about 25 to about 500, and at least one
natural or synthetic elastomer, and optionally at least one filler. The composition can have carbon
nanotube fibers with an oxidation level of from about 3 weight percent to about 15 weight percent,
or from about 0.5 weight percent up to about 4, or up to about 3, or up to 2 weight percent based
on the total weight of discrete carbon nanotubes. The carbon nanotube fibers comprise preferably
of about 1 weight percent to about 30 weight percent of the composition and the composition is in
the form of free flowing particles or a bale. The composition is further comprising of at least one
surfactant or dispersing aid. The composition can comprise the natural or synthetic elastomer
selected from the group consisting of, but not limited to, natural rubbers, polyisobutylene,
polybutadiene and styrene-butadiene rubber, butyl rubber, polyisoprene, styrene-isoprene rubbers,
styrene-isoprene rubbers, ethylene propylene diene rubbers, silicones, polyurethanes, polyester-
polyethers, hydrogenated and non-hydrogenated nitrile rubbers, halogen modified elastomers,
flouro-elastomers, and combinations thereof. The composition contains fibers that are not

entangled as a mass and are uniformly dispersed in the elastomer.

[0006] In another embodiment, the invention is a process to form a carbon nanotube
fiber/elastomer composite comprising the steps of: (a) selecting discrete carbon nanotube fibers

having an aspect ratio of from 25 to 500, (b) blending the fibers with a liquid to form a liquid/fiber
2
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mixture, (c) optionally adjusting the pH to a desired level, (d) agitating the mixture to a degree
sufficient to disperse the fibers to form a dispersed fiber mixture, (¢) optionally combining the
dispersed fiber mixture with at least one surfactant, (f) combining the dispersed fiber mixture with
at least one elastomer at a temperature sufficient to incorporate the dispersed fiber mixture to form
a carbon nanotube fiber/elastomer composite/liquid mixture, (g) isolating the resulting carbon
nanotube fiber/elastomer composite from the liquid. The carbon nanotube fibers comprise from
about 1 to about 30 weight percent of the fiber/elastomer composite of (g). The liquid is aqueous
based. The agitating step (d) comprises sonication. In this embodiment, the elastomer is selected
from, but not limited to, the natural or synthetic elastomer selected from the group consisting of,
but not limited to, natural rubbers, polyisobutylene, polybutadiene and styrene-butadiene rubber,
butyl rubber, polyisoprene, styrene-isoprene rubbers, styrene-isoprene rubbers, ethylene propylene
diene rubbers, silicones, polyurethanes, polyester-polyethers, hydrogenated and non-hydrogenated
nitrile rubbers, halogen modified elastomers, fluoro-elastomers, and combinations thereof. The
composition is further comprising sufficient natural or synthetic elastomer to form a formulation

comprising from about 0.1 to about 25 weight percent carbon nanotube fibers.

[0007] In another embodiment, the invention is a formulation in the form of a molded or
fabricated article, such as a tire, a hose, a belt, a seal and a tank track pad, wheel, bushings or

backer plate components.

[0008] In another embodiment, the invention is a nanotubes/elastomer composite further
comprising of filler or fillers such as carbon black and/or silica, and wherein a molded film
comprising the composition has a tensile modulus at 5 percent strain of at least about 12 MPa,
The composition comprising of carbon black, and wherein a molded film comprising the

composition has a tear property of at least about 0.8 MPa.

[0009] In yet another embodiment of the invention is a carbon nanotube/elastomer
composition further comprising of filler, and where in a molded film comprising the composition

has a tensile modulus at 5% strain of at least 8 MPa.

[0010] In yet another embodiment of the invention is a carbon nanotube fiber/elastomer
composite, wherein the carbon nanotube fibers are discrete fibers and comprise from about 10 to

about 20 weight percent fibers and wherein the elastomer comprises a styrene copolymer rubber.

3
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[0011] In still another embodiment of the invention is a method for obtaining individually
dispersed carbon nanotubes in rubbers and/or elastomers comprising (a) forming a solution of
exfoliated carbon nanotubes at pH greater than or equal to about 7, (b) adding the solution to a
rubber or elastomer latex to form a mixture at pH greater than or equal to about 7, (c) coagulating
the mixture to form a concentrate, (d) optionally incorporating other fillers into the concentrate,
and (e) melt-mixing said concentrate into rubbers and/or elastomers to form elastomeric
composites. In this embodiment the carbon nanotubes comprise less than or equal to about 2
percent by weight of the solution. A further embodiment is that the coagulation step comprises
mixing with acetone. In another embodiment, the coagulation step comprises drying the mixture.
In yet another embodiment the coagulation step comprises adding at least one acid to the mixture
at pH less than or equal to about 4.5 together with at least one monovalent inorganic salt. In
another embodiment, the mixture has divalent or multivalent metal ion content of less than about
20,000 parts per million, preferably less than about 10,000 parts per million and most preferably

less than about 1,000 parts per million.

[0012] Another aspect of this invention are coagulating methods/agents are those that
enable the carbon nanotube to be non-ordered on the surface of the elastomer latex particle and
together are substantially removable from the liquid mixture. A further aspect of this invention is
a method to reduce or remove surfactants in the latex/carbon nanotube fiber composite system
organic molecules of high water solubility such as acetone, denatured alcohol, ethyl alcohol,
methanol, acetic acid, tetrahydrofuran. Another aspect of this invention is to select coagulating
methods that retain surfactant in the latex/carbon nanotube fiber material which includes
coagulating methods such as sulfuric acid and inorganic monovalent element salt mixtures, acetic
acid and monovalent element salt mixtures, formic acid and inorganic monovalent element salt

mixtures, air drying, air spraying, steam stripping and high speed mechanical agitation.

[0013] Yet another embodiment of the invention is an individually dispersed carbon
nanotube/rubber or carbon nanotube/elastomer concentrate comprising free flowing particles or a
bale. A further aspect of this invention is an individually dispersed carbon nanotube/rubber or
carbon nanotube/ elastomer concentrate comprising free flowing particles or a bale wherein the
concentrate contains a concentration of less than 20,000 parts per million of divalent or

multivalent metal salt.
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[0014] Another embodiment of the invention is an individually dispersed carbon
nanotube/rubber or carbon nanotube/elastomer concentrate comprising free flowing particles or a
bale wherein the concentrate contains agglomerations of carbon nanotubes that comprise less than
1 percent by weight of the concentrate and wherein the carbon nanotube agglomerates comprise
more than 10 microns in diameter. An embodiment of the invention is a composite comprising the

concentrate.

[0015] In another embodiment, the elastomer nanotube fiber composition, particularly
materials made from elastomers commonly called either natural or synthetic rubber or rubber
compounds (with the addition of fillers such as carbon or silicon) includes wherein the fiber
surface modifier or surfactant is chemically or physically (or both) bonded to the elastomer and/or

the isolated fibers or the filler in the compounds.

[0016] In another embodiment, the material-nanotube fiber composition includes wherein
the fiber surface modifier or surfactant is chemically bonded to the material and/or fiber. As an
example, oleylamine (1-amino-9-octadecene) can be reacted with carbon nanotubes containing
carboxylic groups to give the amide. On addition of the amide modified carbon nanotube fiber to a
vinyl containing polymer material such as styrene-butadiene followed by addition of crosslinking
agents comprising such as peroxides or sulfur, the vinyl containing polymer can be covalently

bonded to the amide functionality of the carbon nanotube.

[0017] In one embodiment of this invention a method is disclosed in which the
elastomer/carbon nanotube concentrate is dispersed first into another elastomer or thermoplastic to
a uniform consistency before addition of other additives such as other fillers and additives,

including carbon black, silica, graphene, oils and antioxidants.

[0018] Another embodiment of this invention is a method of mixing carbon nanotubes and
at least one first elastomer, wherein a master batch of carbon nanotubes is first melt mixed with
the elastomer, either the same or different from the first elastomer, at a temperature from about 20
to about 200° C, subsequently then additional elastomers, fillers, and additives are added and melt
mixed further, to produce a composition suitable for vulcanization. A solvent can be added to
facilitate mixing which can be removed after the at least one first elastomer, wherein a master

batch of carbon nanotubes is first mixed with the elastomer, or after all ingredient are added and

5
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mixed.

[0019] The exfoliated carbon nanotube fibers of this invention impart significant strength
and stiffness to the materials. These new elastomer nanotube filler materials can improve the
frictional, adhesive, cohesive, noise and vibration, rolling resistance, tear, wear, fatigue and crack
resistance, hysteresis, large strain effects (Mullins effect), small strain effects (Payne effect) and
oscillation or frequency properties and swelling resistance to oil of the elastomers and elastomer
compounds. This change in properties will be beneficial for applications such as tires or other

fabricated rubber or rubber compounded parts.

[0020] For a more complete understanding of the present disclosure, and the advantages
thereof, reference is now made to the following descriptions describing specific embodiments of

the disclosure.
DETAILED DESCRIPTION OF THE INVENTION

[0021] In the following description, certain details are set forth such as specific quantities,
sizes, etc., so as to provide a thorough understanding of the present embodiments disclosed herein.
However, it will be evident to those of ordinary skill in the art that the present disclosure may be
practiced without such specific details. In many cases, details concerning such considerations and
the like have been omitted inasmuch as such details are not necessary to obtain a complete
understanding of the present disclosure and are within the skills of persons of ordinary skill in the

relevant art.

[0022] While most of the terms used herein will be recognizable to those of ordinary skill
in the art, it should be understood, however, that when not explicitly defined, terms should be
interpreted as adopting a meaning presently accepted by those of ordinary skill in the art. In cases
where the construction of a term would render it meaningless or essentially meaningless, the
definition should be taken from Webster's Dictionary, 3rd Edition, 2009. Definitions and/or
interpretations should not be incorporated from other patent applications, patents, or publications,
related or not, unless specifically stated in this specification or if the incorporation is necessary for

maintaining validity.

[0023] Functionalized carbon nanotubes of the present disclosure generally refer to the

6

HOU:3725731.1

154



MORE-0020CIP2

chemical modification of any of the carbon nanotube types described hereinabove. Such
modifications can involve the nanotube ends, sidewalls, or both. Chemical modifications may
include, but are not limited to covalent bonding, ionic bonding, chemisorption, intercalation,
surfactant interactions, polymer wrapping, cutting, solvation, and combinations thereof. In some
embodiments, the carbon nanotubes may be functionalized before, during and after being

exfoliated.

[0024] In various embodiments, a plurality of carbon nanotubes is disclosed comprising
single wall, double wall or multi wall carbon nanotube fibers having an aspect ratio of from about
25 to about 500, preferably from about 60 to about 200, and a oxidation level of from about 3
weight percent to about 15 weight percent, preferably from about 5 weight percent to about 10
weight percent. The oxidation level is defined as the amount by weight of oxygenated species
covalently bound to the carbon nanotube. The thermogravimetric method for the determination of
the percent weight of oxygenated species on the carbon nanotube involves taking about 5 mg of
the dried oxidized carbon nanotube and heating at 5 °C/minute from room temperature to 1000
degrees centigrade in a dry nitrogen atmosphere. The percentage weight loss from 200 to 600
degrees centigrade is taken as the percent weight loss of oxygenated species. The oxygenated
species can also be quantified using fourier transform infra-red spectroscopy, FTIR, particularly in

the wavelength range 1730-1680 cm™.

[0025] The carbon nanotube fibers can have oxidation species comprising of carboxylic
acid or derivative carbonyl containing species and are essentially discrete individual fibers, not
entangled as a mass. The derivative carbonyl species can include ketones, quaternary amines,
amides, esters, acyl halogens, monovalent metal salts and the like. Alternatively or in addition, the
carbon nanotubes may comprise an oxidation species selected from hydroxyl or derived from

hydroxyl containing species.

[0026] As-made carbon nanotubes using metal catalysts such as iron, aluminum or cobalt
can retain a significant amount of the catalyst associated or entrapped within the carbon nanotube,
as much as five weight percent or more. These residual metals can be deleterious in such
applications as electronic devices because of enhanced corrosion or can interfere with the
vulcanization process in curing elastomer composites. Furthermore, these divalent or multivalent
metal ions can associate with carboxylic acid groups on the carbon nanotube and interfere with the

7

HOU:3725731.1

155



MORE-0020CIP2

discretization of the carbon nanotubes in subsequent dispersion processes. In other embodiments,
the oxidized fibers comprise a residual metal concentration of less than about 10000 parts per
million, ppm, and preferably less than about 1000 parts per million. The metals can be

conveniently determined using energy dispersive X-ray, EDX.

[0027] In another embodiment, a mixture of master batches using different rubbers added
to blends of different rubbers used in the rubber compound such that each rubber has a master
batch that is compatible so that the individually dispersed nanotubes are distributed whether
uniformly or non-uniformly in each rubber domain. This is sometimes necessary so that blends of

rubbers used in the rubber compound will have carbon nanotubes in each rubber component.

[0028] An illustrative process for producing discrete oxidized carbon nanotubes follows: 3
liters of sulfuric acid, 97 percent sulfuric acid and 3 percent water, and 1 liter of concentrated
nitric acid containing 70 percent nitric acid and 3 percent water, are added into a 10 liter
temperature controlled reaction vessel fitted with a sonicator and stirrer. 40 grams of non-discrete
carbon nanotubes, grade Flowtube 9000 from CNano corporation, are loaded into the reactor
vessel while stirring the acid mixture and the temperature maintained at 30°C. The sonicator
power is set at 130-150 watts and the reaction is continued for three hours. After 3 hours the
viscous solution is transferred to a filter with a 5 micron filter mesh and much of the acid mixture
removed by filtering using a 100psi pressure. The filter cake is washed one times with four liters
of deionized water followed by one wash of four liters of an ammonium hydroxide solution at pH
greater than 9 and then two more washes with four liters of deionized water. The resultant pH of
the final wash is 4.5. A small sample of the filter cake is dried in vacuum at 100°C for four hours
and a thermogravimetric analysis taken as described previously. The amount of oxidized species
on the fiber is 8 percent weight and the average aspect ratio as determined by scanning electron

microscopy to be 60.

[0029] The discrete oxidized carbon nanotubes (CNT) in wet form are added to water to
form a concentration by weight of 1 percent and the pH is adjusted to 9 using ammonium
hydroxide. Sodium dodecylbenzene sulfonic acid and is added at a concentration 1.25 times the
mass of oxidized carbon nanotubes. The solution is sonicated while stirring until the CNT are
fully dispersed in the solution. Full dispersion of individual tubes is defined when the UV
absorption at 500 nm is above 1.2 absorption units for a concentration of 2.5 x10° g CNT /ml.
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Latex SBR LPF 5356 (Goodyear Rubber Company) with a solids SBR concentration of 70.2% (by
weight) was added to the CNT solution such that the solids ratio is 10 parts CNT for 90 parts SBR
by weight.

[0030] Sulfuric acid is then added sufficient to bring the pH to 2 and sodium chloride
added at a ratio of 50 g/liter of fluid while stirring. Stirring continues for 10 minutes then the
coagulant is removed by filtering. The filtrate is a clear liquid. The coagulant is dried in a vacuum

oven at 40 °C overnight.

Preparation of aqueous dispersions comprising additives according to the present invention

[0031] As described above and below, various additives may be employed in the aqueous
dispersions of discrete, multi-wall oxidized carbon nanotubes. If desired, the carbon nanotubes
may be open on at least one or both ends. In this manner at least a portion of the additives that are
appropriate in size may be contained in the interior of the discrete multi-wall carbon nanotubes.
Typically, the average diameter of the multi-wall nanotube opening is larger than the
hydrodynamic radius of the additive molecules to be contained within the interior of the discrete,
multi-wall oxidized carbon nanotubes. Such average diameters of the multi-wall nanotube
opening will vary by specific carbon nanotubes but may be at least about 1, or at least about 3, up
to about 15, or up to about 8 nanometers. Typically, representative additive molecules that fit
within representative discrete, multi-wall oxidized carbon nanotubes are less than 50,000 Daltons,
or less than 40,000, or less than 30,000, or less than 25,000, or less than 20,000 or even less than
17,000 Daltons.

[0032] Such additives may include, for example, various surfactants or dispersing aids and
compounds such as sodium dodecyl sulfate, cetyltrimethyl ammonium bromide, polyvinyl alcohol,
polyalkylene oxide such as polyethylene oxide, cellulosics such as carboxymethyl cellulose,
polyacids such as polyglycolic acid, polyacrylic acid, and polylactic acid, polyvinylpyrrolidone,
various peptides and amino acids, as well as proteins, polysaccharides, combinations thereof and
the like. Other additives include, for example, drugs, proteins and compounds such as those
described in US 2009/0170768 to Tour et al. which is incorporated herein by reference.
Exemplary additives include, for example, a drug molecule, a protein molecule, and combinations

thereof. Compounds such as a radiotracer molecule, a radiotherapy molecule, a diagnostic
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imaging molecule, a fluorescent tracer molecule,.and combinations thereof may also be added.
~ And as described in Tour US 2009/0170768 others may “include, but are not limited to, proton
pump inhibitors, H2-receptor antagonists, cytoprotectants, prostaglandin analogues, beta blockers,
calcium channel blockers, diuretics, cardiac glycosides, antiarrhythmics, antianginals,
vasoconstrictors, vasodilators, ACE inhibitors, angiotensin receptor blockers, alpha blockers,
anticoagulants, antiplatelet drugs, fibrinolytics, hypolipidemic agents, statins, hypnotics,
antipsychotics, antidepressants, monoamine oxidase inhibitors, selective serotonin reuptake
inhibitors, antiemetics, anticonvulsants, anxiolytic, barbiturates, stimulants, amphetamines,
benzodiazepines, dopamine antagonists, antihistamines, cholinergics, anticholinergics, emetics,
cannabinoids, 5-HT antagonists, NSAIDs, opioids. bronchodilator, antiallergics, mucolytics,
corticosteroids, beta-receptor antagonists, anticholinergics, steroids, androgens, antiandrogens,
growth hormones, thyroid hormones, anti-thyroid drugs, vasopressin analogues, antibiotics,
antifungals, antituberculous drugs, antimalarials, antiviral drugs, antiprotozoal drugs,
radioprotectants, chemotherapy drugs, cytostatic drugs, and cytotoxic drugs. In various

embodiments of the compositions, the at least one type of payload molecule comprises paclitaxel.”

[0033] Such additives may include, for example, dicarboxylic/tricarboxylic esters,
timellitates, adipates, sebacates, maleates, glycols and polyethers, polymeric plasticizers, bio-
based plasticizers, and mixtures thereof. In other embodiments such additives may include, for
example, a process oil such as, for example, a process oil selected from the group consisting of
naphthenic oils, paraffin oils, paraben oils, aromatic oils, vegetable oils, seed oils, silicones, and
mixtures thereof. In other embodiments such additives may include, for example, a solvent such
as substituted or unsubstituted, halogenated or nonhalogenated hydrocarbons. Such solvents may
include, for example, xylene, pentane, methylethyl ketone, hexane, heptane, ethyl acetate, ethers,
carbonates, dicloromethane, dichloroethane, cyclohexane, chloroform, carbon tetrachloride, butyl
acetate butanol, benzene, alcohols, and mixtures thereof. In other embodiments such additives
may include, for example, at least one reactive species capable of creating a thermoset polymer
such as, for example, epoxy, polyurethane, silicone, and mixtures thereof. In other embodiments
such additives may include, for example, a natural wax, synthetic wax, or a mixture thereof. Such
waxes may include, for example, plant derived, animal derived, petroleum derived, polyethylene
derived and other related derivatives. Such waxes may also further comprise such additives as, for
example, a fluoroelastomer. In other embodiments such additives may include, for example, at
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least one filler, Such fillers may include, for example, a filler selected from silicon, lead, lead
derivatives, carbon black, graphite, graphene, graphene oxides, paramagnetic particles and
mixtures thereof. In some embodiments the filler may have at least one dimension less than about
20 microns. Such fillers may comprise particles of any shape, for example, plates, fibers, cubes,

rhomboids, spherical, and combinations therof.

[0034] The amount of additive to be included with the dispersion (aqueous or non-
aqueous) or other composition of discrete, multi-wall oxidized carbon nanotubes will vary
depending upon the specific additive, the specific carbon nanotubes, desired effect, and other
parameters. Typically, the amount of additive is such that greater than about 10, or greater than
about 20, or greater than about 25, or greater than about 30, or greater than about 40, or greater
than about 50, or greater than about 55, or greater than about 60, or greater than about 70, or
greater than about 80, or greater than about 99 weight percent of the additive is within the interior
of the discrete, multi-wall oxidized carbon nanotubes that are open on at least one or both ends
based on the total weight of additive in the composition or dispersion. Similarly, the weight
percent of nanotubes in the dispersion or composition is often low based on the total weight of the
dispersion or composition, e.g., from about 0.01, or 0.1, or 0.3, or 0.5, or 0.6 up to about 30, or 15,
or 10, or 5 or 3, or 1 weight percent. In some embodiments such as, for example, when an additive
is wax, oil, or mixtures, the weight percent of nanotubes in the dispersion or composition may be
from about 15, or from about 18 up to about 25, or 22% by weight based on the total weight of
dispersion or composition. Advantageously, such dispersions or compositions may be in the form

of, for example, free flowing particles.

Preparation of the vulcanizable composition according to the present invention:

[0035] A further object of the invention resides in the preparation of the vulcanizable
compositions, wherein the elastomer, the concentrate of carbon-nanotubes in an elastomer
composition and the cross-linking agent and optionally any of the other ingredients of the
composition are mixed together. Typically the mixing is performed at an elevated temperature that
may range from about 20° C to about 200° C. The mixing may further be performed in the

presence of a solvent which is then removed after mixing.

[0036] Normally the mixing time does not exceed one hour and a time in the range from 2
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to 30 minutes is usually adequate.

[0037] The mixing is suitably carried out in a blending apparatus, e.g. an internal mixer
such as a Banbury mixer, or a Haake or Brabender miniature internal mixer. A two roll mill mixer
also provides a good dispersion of the carbon-nanotubes as well as of the other optional additives
within the elastomer. An extruder also provides good mixing, and permits shorter mixing times.
It is possible to carry out the mixing in two of more stages, and the mixing can be done in different
apparatus, for example one stage in an internal mixer and one stage in an extruder. However, it

should be taken care that no unwanted pre-crosslinking (= scorch) occurs during the mixing stage.

[0038] The compounding and vulcanization may be performed as known to any artisan
(see e.g. Encyclopedia of Polymer Science and Engineering, Vol. 4, p. 66 et seq. (Compounding)
and Vol. 17, p. 666 et seq. (Vulcanization)). Typically such vulcanization is performed at a
temperature in the range of from 100 to 200° C, preferably 130 to 180° C. In one embodiment the
preparation of a polymer vulcanizate comprises subjecting the inventive composition to a

vulcanization during injection or extrusion molding,.

[0039] Following is an example using styrene butadiene as an elastomer with addition of

carbon nanotubes of this invention.

[0040] Example 1. The SBR concentrate is melt mixed with additional SBR (Lanxess
VSL-5052-0HM) to give a final CNT concentration of 2 percent weight in a Brabender mixer by
the following procedure. The temperature of the barrel is set to 115 °C. The SBR and master
batch is introduced into the barrel at a speed of 20-30 rpm. The speed is then increased to 50 rpm.
Barrel temperature should reach 125 °C. When the torque has reached a constant value, the speed
is decreased to 5 rpm and the temperature controller is turned off. When the temperature in the
barrel is 95 °C, the speed is increased to 50 rpm. The cure package is added and mixing continues
for 5 minutes. The cure package consists of sulfur 3.5 parts per hundred resin, phr,
tetrabutylbenzothiozolsulfonamide 0.75phr, diphenylguanidine 0.5 phr, stearic acid 1.5 phr, N-(1,3
Dimethylbutyl) N’-phenyl-p-phenyldiamine 2phr and zinc oxide 3phr.

[0041] A comparative 1 is made as above with the exception that no SBR concentrate is

added.
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[0042] The mixture is then cured under the following procedure using a compression
molder. The platten temperature is set to 160 °C, the curing overall time to 20 minutes and the
water cooling time to 5 minutes. A mass of 40.6 g of rubber sample is cut into small 1/4” pieces
and placed in the center of mold window such that it forms a square, occupying 2/3 of the space.
Foil sheets are used between sample and compression plates. Mold release is only used on the
mold frame. The sample is compressed with pressure less than 10 psi for 2 minutes. Then, the

pressure is increased to 25 tons and kept constant for the remaining curing cycle.

[0043] After curing the films are tested in tension at 25°C using a tensile tester with an
initial strain rate of 1x10%s™. Engineering Stress is the load divided by the initial cross-sectional
area of the specimen. Strain is defined as the distance traversed by the crosshead of the instrument
divided by the initial distance between the grips. The 100% modulus is that value of tensile stress
at 100% strain. The films are also tested for work done to completely tear the specimen by
introducing a razor edge notch of dimension one half the width and perpendicular to the length of

the specimen to a tensile specimen.
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Table 1. Tensile properties of cured SBR without carbon nanotubes (Comp. Ex. 1)

and SBR with discrete carbon nanotubes (Ex. 1)

Sample Tensile Strength 100% Modulus (MPa) Work done to Tear
(MPa) (MPa)
Comparative 1 1.1 0.51 0.46
SBR
Example 1 2.26 0.8 0.79
SBR + 2% wt CNT

[0044] Seen in Table 1, significant improvements in the values of tensile strength, 100%
modulus and work done to tear are gained using 2 percent weight of the carbon nanotubes of this
invention. These attributes are important elements that will lead to improved wear in elastomer

composites.

[0045] In another aspect of this invention is a preferred method of mixing that results in
improved properties wherein the master batch of carbon nanotubes is first melt mixed with another
elastomer then additional rubbers, fillers and additives are added and melt mixed further to

produce a composition suitable for vulcanization.

Following is an example of preferred mixing

[0046] A comparative example 2 is produced using 3 phr carbon nanotubes of this
invention, and carbon black filled rubber system consisting of 3 melt passes. The first pass was to
mix the rubber components 60 phr styrene butadiene, SBR Lanxess VSL-5025-0HM and 40 phr
Natural Rubber CB 60 grade, and an SBR-carbon nanotubes master batch containing 10 weight
percent carbon nanotubes at about 160°C. The second pass was to mix into the first pass products
50 phr carbon black, type N330, 5 phr processing oil Sundex 8125, 1 phr antioxidant 6 PPD
Santoflex, 3 phr zinc oxide and 3 phr stearic acid at about 160 °C. The third pass was to mix in

the sulfur curing compounds 1.5 phr sulfur and 1.3 phr TBBS at about 110 °C. Each pass was
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performed with a fill factor of 75% using a Brabender mixer.

[0047] Example 2: The improved mixing approach is the same as the control except the
first pass is mixing the SBR with the carbon nanotubes master batch for 5 minutes at about 170 °C

followed by adding the natural rubber at about 160 °C and melt mixing for a further 5 minutes.

[0048] The results of testing the materials after curing for 8 minutes at about 160 °C are
provided in Table 2. The tear initiation and total tear energy are determined from tear specimen

ASTM D624-C.

Table 2
Comparative 2 Example 2
Tensile Stress at Break (MPa) 18.8 20.6
Tensile Elongation to Break % ‘ 500 520
Tear Initiation Energy (MPa) 2.9 3.7
Total Tear Energy (MPa) 33 ‘ 4.2

[0049] The above table 2 shows that the example of the invention (prediluted master batch
with specific mixing) obtains improved tensile stress at break at over 1.7MPa, improved tear
initiation energy at over 0.7MPa and including improved total tear energy at over 0.8 MPa versus
the comparative example comprising different mixing techniques, proving the utility and

inventiveness of the compositions of the invention.
[0050] Embodiments

1. A composition comprising a plurality of discrete carbon nanotube fibers having an aspect
ratio of from about 25 to about 500, and at least one natural or synthetic elastomer, and

optionally at least one filler.
2. The composition of embodiment 1 wherein at least 70 percent, preferably at least 80
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percent, by weight of the nanotube fibers are fully exfoliated.
3. The composition of embodiment 1 wherein the nanotube fibers are further functionalized.

4. The composition of embodiment 1 wherein the carbon nanotube fibers comprise an

oxidation level from about 3 weight percent to about 15 weight percent.

5. The composition of embodiment 1 wherein the carbon nanotube fibers comprise from

about 1 weight percent to about 30 weight percent of the composition.

6. The composition of embodiment 1 in the form of free flowing particles.

7. The composition of embodiment 1 further comprising at least one surfactant or dispersing
aid.

8. The composition of embodiment 1 wherein the natural or synthetic elastomer is selected
from the group consisting of natural rubbers, polyisobutylene, polybutadiene and styrene-
butadiene, butyl rubber, polyisoprene, ethylene propylene diene rubbers and hydrogenated
and non-hydrogenated nitrile rubbers, polyurethanes, polyethers, silicones, halogen

modified elastomers, especially chloroprene and fluoroelastomers and combinations

thereof.

9. The composition of embodiment 1 wherein the fibers are not entangled as a mass.

10. A process to form a carbon nanotube fiber/elastomer composite comprising the steps of:
(a) selecting discrete carbon nanotube fibers having an aspect ratio of from 25 to 500,
(b) blending the fibers with a liquid to form a liquid/fiber mixture,
(c) optionally adjusting the pH to a desired level,

(d) agitating the mixture to a degree sufficient to disperse the fibers to form a dispersed

fiber mixture,
(e) optionally combining the dispersed fiber mixture with at least one surfactant,

(f) combining the dispersed fiber mixture with at least one elastomer at a temperature
sufficient to incorporate the dispersed fiber mixture to form a carbon nanotube

fiber/elastomer composite/liquid mixture,
(g) isolating the resulting carbon nanotube fiber/elastomer composite from the liquid.

11. The process of embodiment 10 wherein the carbon nanotube fibers comprise from about 1
16
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to about 30 weight percent of the fiber/elastomer composite of (g).
12. The process of embodiment 10 wherein the liquid is aqueous based.
13. The process of embodiment 10 wherein the agitating step (d) comprises sonication.

14. The process of embodiment 10 wherein the elastomer is selected from the group consisting
of natural rubbers, polyisobutylene, polybutadiene and styrene-butadiene rubber, ethylene
propylene diene rubbers, butyl rubber, polyisoprene and hydrogenated and non-
hydrogenated nitrile rubbers, polyurethanes, polyethers, halogen containing elastomers and

fluoroelastomers and combinations thereof.

15. The composition of embodiment 1 further comprising sufficient natural or synthetic
elastomer to form a formulation comprising from about 0.1 to about 25 weight percent

carbon nanotube fibers.

16. The composition of embodiment 1 in the form of a molded or fabricated article, such as a

tire, a hose, a belt, a seal and a tank track.

17. The composition of embodiment 1 further comprising carbon black and/or silica and
wherein a molded film comprising the composition has a tensile modulus at 5% strain and

25 degrees C of at least about 12 MPa.

18. The composition of embodiment 1 further comprising carbon black and/or silica, and
wherein a molded film comprising the composition has a tear property at 25 degrees C of

at least about 0.8 MPa.

19. The composition of embodiment 1 further comprising filler, and wherein a molded film
comprising the composition has a tensile modulus at 5% strain and 25 degrees C of at least

about 8 MPa.

20. A carbon nanotube fiber/elastomer composite, wherein the carbon nanotube fibers are
discrete fibers and comprise from about 10 to about 20 weight percent fibers and wherein

the elastomer comprises a styrene copolymer rubber.

21. A method for obtaining individually dispersed carbon nanotubes in rubbers and/or
clastomers comprising (a) forming a solution of exfoliated carbon nanotubes at pH greater
than or equal to about 7, (b) adding the solution to a rubber or elastomer latex to form a

mixture at pH greater than or equal to about 7, (¢) coagulating the mixture to form a
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concentrate, (d) optionally incorporating other fillers into the concentrate, and (e) melt-
mixing said concentrate into rubbers and/or elastomers to form elastomeric composites.
The method of embodiment 21 wherein the carbon nanotubes comprise less than or equal
to about 2% wt of the solution.

The method of embodiment 21 wherein the coagulation step (c) comprises mixing with
organic molecules of high water solubility such as acetone, denatured alcohol, ethyl
alcohol, methanol, acetic acid, tetrahydrofuran that partially or wholly removes surfactants
form the latex/carbon nanotube fiber concentrate.

The method of embodiment 21 wherein the coagulation step (c) comprises drying, steam
stripping or mechanical agitation of the mixture to fully retain surfactants from the
latex/carbon nanotube fiber concentrate.

The method of embodiment 21 wherein the coagulation step (c) comprises adding a
polymeric coagulating agent, preferably polyethylene oxide.

The method of embodiment 21 wherein the coagulation step (c) comprises adding at least
one acid to the mixture at pH less than or equal to about 4.5 together with at least one
monovalent inorganic salt to retain surfactants from the latex/carbon nanotube fiber
concentrate.

The method of embodiment 21 wherein the mixture or concentrate has a divalent or
multivalent metal ion content of less than about 20,000 parts per million.

The method of embodiment 21 wherein the mixture or concentrate has a divalent or
multivalent metal ion content of less than about 10,000 parts per million.

The method of embodiment 21 wherein the mixture or concentrate has a divalent or
multivalent metal ion content of less than about 1,000 parts per million.

The method of embodiment 21 wherein the coagulation step (¢) is such that agglomerations
of carbon nanotubes comprise less than 1percent weight of the concentrate and wherein the
carbon nanotube agglomerates comprise more than 10 microns in diameter.

An individually dispersed carbon nanotube/rubber or carbon nanotube/elastomer
concentrate comprising free flowing particles wherein the concentrate contains a
concentration of less than 20,000 parts per million divalent or multivalent metal salt.

An individually dispersed carbon nanotube/rubber or carbon nanotube/elastomer

concentrate comprising free flowing particles wherein the concentrate contains
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agglomerations of carbon nanotubes that comprise less than 1percent by weight of the
concentrate and wherein the carbon nanotube agglomerates comprise more than 10
micrometers in diameter.

33. A composite comprising the concentrate of embodiments 31 or 32.

34. A method of dispersing the individually dispersed carbon nanotube/rubber or carbon
nanotube/elastomer concentrate into an elastomer by first melt mixing the elastomer and
concentrate to a uniform consistency before addition of other fillers and oils.

35. The composition of embodiment 5 comprising a mixture of natural and synthetic
elastomers such that each elastomer is compatible with at least one of the elastomers such
that the nanotubes are individually dispersed in the mixture of elastomer(s).

36. The composition of embodiment 35 wherein at least one of the elastomers does not
comprise nanotubes.

37. A composition comprising one first elastomer and nanotubes, another different second
elastomer and nanotubes, and yet another third elastomer which does not comprise
nanotubes.

38. A process to increase cure rate of a composition comprising at least one natural or
synthetic elastomer and carbon nanotubes, comprising selecting discrete carbon nanotubes
to form the cured composition, wherein the cured composition has at least a 25 percent
curing rate increase over the curing rate obtained for a cured elastomer not comprising
carbon nanotubes.

39. A composition of (A) elastomers, fillers and discrete carbon nanotubes wherein to maintain
or increase stiffness or hardness as compared to (B) a composition not containing discrete
carbon nanotubes, wherein composition (A) has less filler content than (B).

40. A composition of embodiment 39 wherein 1x parts per hundred elastomer discrete carbon
nanotube of composition (A) replaces 5x parts per hundred elastomer or more of the non-
carbon nanotube filler of composition (B), where x is 0.1-15.

41. A method of mixing carbon nanotubes and at least one first elastomer, wherein a master
batch of carbon nanotubes is first melt mixed with the elastomer, either the same or
different from the first elastomer, at a temperature from about 20 to about 200° C,
subsequently then additional elastomers, fillers, and additives are added and melt mixed

further, to produce a composition suitable for vulcanization.
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42. A method of mixing carbon nanotubes and at least one first elastomer, wherein a master
batch of carbon nanotubes is first mixed with the elastomer, either the same or different
from the first elastomer, at a temperature from about 20 to about 200° C and in the
presence of at least one solvent, then the at least one solvent is removed, subsequently and
optionally additional elastomers, fillers and additives are added and mixed further to
produce a composition suitable for vulcanization.

43. A method of mixing carbon nanotubes and at least one first elastomer, wherein a master
batch of carbon nanotubes is first mixed with the elastomer, either the same or different
from the first elastomer, at a temperature from about 20 to about 200° C and in the
presence of at least one solvent, subsequently and optionally additional elastomers, fillers
and additives are added and mixed further, followed by solvent removal to produce a

composition suitable for vulcanization.
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CLAIMS

1. A dispersion comprising a plurality of oxidized, discrete carbon nanotubes and at least one
additive, wherein the oxidized, discrete carbon nanotubes have an aspect ratio of 25 to 500,
are multiwall, and are present in the range of up to about 30% by weight based on the total
weight of the dispersion.

2. The dispersion of claim 1 wherein at least 70 percent by weight of the nanotﬁbes are
discrete.

3. The dispersion of claim 1 in the form of free flowing particles.

4. The dispersion of claim 1 wherein the oxidized, discrete carbon nanotubes comprise an
oxidation species selected from carboxylip acid or a derivative carbonyl containing species
wherein the derivative carbonyl species is selected from ketones, quaternary amines,
amides, esters, acyl halogens, and monovalent metal salts.. |

5. The dispersion of claim 1 wherein the oxidized, discrete carbon nanotubes comprise an
oxidation species selected from hydroxyl or derived from hydroxyl containing species.

6. The dispersion of claim 1 wherein the oxidized, discrete carbon nanotubes are present in
the range of 15% to about 25% by weight based on the total weight of the dispersion.

7. The dispersion of claim 1 wherein the oxidized, discrete carbon nanotubes are present in
the range of 18% to about 22% by weight based on the total weight of the dispersion.

8. The dispersion of claim 1, wherein the additive is selected from the group consisting of
dicarboxylic/tricarboxylic esters, timellitates, adipates, sebacates, maleates, glycols and
polyethers, polymeric plasticizers, bio-based plasticizers, and mixtures thereof.

9. The dispersion of claim 1, wherein the additives is a process oil.
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The dispersion of claim 9, where in the process oil is selected from the group consisting of
naphthenic oils, paraffin oils, paraben oils, aromatic oils, vegetable oils, seed oils,

silicones, and mixtures thereof.
The dispersion of claim 1, wherein the additive is a solvent.

The dispersion of claim 11, where in the solvent is selected from the group consisting of

substituted or unsubstituted, halogenated or nonhalogenated hydrocarbons.

The dispersion of claim 1, wherein the additive comprises at least one reactive species

capable of creating a thermoset polymer.

The dispersion of claim 13, wherein the thermoset polymer is selected from epoxy,

polyurethane or silicone.

The dispersion of claim 1, wherein the additive comprises natural wax, synthetic wax, or

mixtures thereof.
The dispersion of claim 15 further comprising a fluoroelastomer.

The dispersion of claim 1 which further comprises at least one filler.

The dispersion of claim 17, wherein the filler has at least one dimension less than about 20
microns,

The dispersion of claim 18, wherein the filler is selected from silicon, lead, lead
derivatives, carbon black, graphite, graphene, graphene oxides, paramagnetic particles and
mixtures thereof.

A dispersion comprising a plurality of oxidized, discrete carbon nanotubes and at least one

wax additive and at least one fluoroelastomer, wherein the discrete carbon nanotubes have
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an aspect ratio of 25 to 500, are multiwall, and are present in the range of up to about 30%

by weight based on the total weight of the dispersion.
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ABSTRACT

[0051] This present invention relates to the carbon nanotubes as composites with materials
such as elastomers, thermosets and thermoplastics or aqueous dispersions of open-ended carbon
nanotubes with additives. A further feature of this invention relates to the development of a
concentrate of carbon nanotubes with an elastomer wherein the concentrate can be further diluted

with an elastomer and other polymers and fillers using conventional melt mixing equipment.
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