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Correspondence Address / Fee Address Change

The following fields have been set to Customer Number 71407 on 10/29/2007

* Correspondence Address
*Maintenance Fee Address

The address of record for Customer Number 71407 is:
ROBERT A. KENT

P.O. BOX 1431

DUNCAN,OK 73536
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.0.Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
11/048.465 06/12/2007 7228904 2002-IP-009210U1P2 8089
7590 05/23/2007

Robert A. Kent
2600 S. 2nd Street
Duncan, OK 73536-0440

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 263 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 Customer Service Center of the Office of Patent Publication at
(571)-272-4200.

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

Bradley L. Todd, Duncan, OK;
Michael N. Mang, Eden Prairie, MN;

IR103 (Rev. 11/05)
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PART B - FEE(S) TRANSMITTAL V.

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 requir_ed{). Blocks 1 through S should be completed where
appropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
in&caled unl?ss corpfe_:cted 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.

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

Note: A certificate of mallmF can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying
Eaper_s. Each additional paper, such as an assignment or formal drawing, must
. ave its own certificate of mailing or transmission.

7590 04/12/2007

Robert A. Kent
2600 S. 2nd Street

Certificate of Mailing or Transmission
1 hereb cenig that this Fee(s) Transmittal is being deposited with the United
States Postal Service with sufficient postage for first class mail in an envelope

. APK-23 007
' addressed to the Mail Stop ISSUE FEE address above, or being facsimile
gﬂ) 273

Duncan, OK 73536-0440 ¢ transmitted to the USPTO (. -2885, on the date indicated below.
04/24/2007 LUONDIME 00000046 080300 11048465 -
Tamy Kn i gh t N ™ (\ {Dcpositor's name)
T
: .300. A N\ - .._7 (Date)
I APPLICATION NO. I FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. l CONFIRMATION NO. I
11/048,465 02/01/2005 Bradley L. Todd 2002-1P-009210U1P2 8089

TITLE OF INVENTION: COMPOSITIONS AND METHODS FOR IMPROVING FRACTURE CONDUCTIVITY IN A SUBTERRANEAN WELL

I APPLN. TYPE I SMALL ENTITY | ISSUE FEE DUE | PUBLICATION FEE DUE lPREV‘ PAID ISSUE FEE | TOTAL FEE(S) DUE DATE DUE
nonprovisional NO $1400 $300. $0 $1700 07/12/2007
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
SUCHFIELD, GEORGE A 3676 166-280200

I. Chan}g&c))f correspondence address or indication of "Fee Address” (37 2, For printing on the patent front page, list

CFR | (1) the names of up to 3 registered patent attorneys 1Robert A. Kent
(3 Change of correspondence address (or Change of Correspondence or agents OR, alternatively,
Address form PTO/SB/122) attached. 2 Baker Botts

(2) the name of a single firm (having as a member a

{3 "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 re%lstered patent attorneys or agents. If no name is 3
Number is required. _ listed, no name will be printed.

w

. 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 CFK 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)
Halliburton Energy Services, INc. Duncan, OK

Please check the appropriate assignee category or categories (will not be printed on the patent) : O individual ﬁCorporaticm or other private group entity O 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 (J A check is enclosed.
XA publication Fee (No small entity discount permitted) a Payment by credit card. Form PTO-2038 is attached.
[ Advance Order - # of Copies The Director is hereby authorized to charge the required feeis), any deficiency, or credit ax}y
overpayment, to Deposit Account Number _( !8—; )300 (enclose an extra’copy of this form).

5. Change in Entity Status (from status indicated above) .
(Y Applicant claims SMALL ENTITY status. See 37 CFR 1.27. Qv Applicant is'no longer claiming SMALL ENTITY status. See 37 CFR 1.27(g)(2).

NOTE: The Issue Fee and Publication Fee (if required) will not be accepted from anyone other than the applicant; a registered attorney or agent; or the assignee or other party in
interest as shown by the recordsQT th i tates Patent and Trademark Office.

The Umited S
Authorized Signature ;\M £ 4 K/&’ Date <// / é / 2oy 7

Typed or printed name __ Robert A. Kent Registration No. 28,626

This collection of information is required by 37 CFR 1.311. The information is recLuired 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 de gndin§ upon the individual case. Any comments on the amount of time you require to complete
this form and/or s?gestlgns 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, Alexandna, Vn}mla 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.

PTOL-85 (Rev. 07/06) Approved for use through 04/30/2007. OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

STC Exhibit 1020, pg. 3



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.USPLo.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

7590 04/12/2007 l EXAMINER . J

Robert A. Kent SUCHFIELD, GEORGE A
2600 S. 2nd Street | ART UNIT I PAPER NUMBER |
Duncan, OK 73536-0440

3676
DATE MAILED: 04/12/2007

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR I ATTORNEY DOCKET NO. CONFIRMATION NO. J

11/048,465 02/01/2005 Bradley L. Todd 2002-1P-009210U1P2 8089
TITLE OF INVENTION: COMPOSITIONS AND METHODS FOR IMPROVING FRACTURE CONDUCTIVITY IN A SUBTERRANEAN WELL

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

nonprovisional NO $1400 $300 $0 $1700 07/12/2007

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 SMALL ENTITY status shown above.

If the SMALL ENTITY is shown as YES, verify your current If the SMALL ENTITY is shown as NO:
SMALL ENTITY status:

A. If the status is the same, pay the TOTAL FEE(S) DUE shown A. Pay TOTAL FEE(S) DUE shown above, or
above.

B. If the status above is to be removed, check box 5b on Part B - B. If applicant claimed SMALL ENTITY status before, or is now
Fee(s) Transmittal and pay the PUBLICATION FEE (if required) claiming SMALL ENTITY status, check box 5a on Part B - Fee(s)
and twice the amount of the ISSUE FEE shown above, or Transmittal and pay the PUBLICATION FEE (if required) and 1/2

the ISSUE FEE shown above.

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

[11. 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 paynient of
maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due.

Page 1 of 3
PTOL-85 (Rev. 07/06) Approved for use through 04/30/2007.
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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 requiredL. Blocks 1 through 5 should be completed where

apgropnate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as

indicated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for
maintenance fee notifications.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) Note: A certificate of .mallmﬁ can only be used for domestic mailings of the

Fee(s) Transmittal. This certificate cannot be used for any other accompanying

Eapers. Each additional paper, such as an assignment or formal drawing, must

ave its own certificate of mailing or transmission.

7590 04/12/2007
Certificate of Mailing or Transmission
Robert A. Kent I hereb certigy that this Fee(s) Transmittal is being deposited with the United
2600 S. 2nd Street States Postal Service with sufficient postage for first class mail in an envelope
' R addressed to the Mail Stop ISSUE FEE address above, or being facsimile
Duncan, OK 73536-0440 transmitted to the USPTO (571) 273-2885, on the date indicated below.

(Depositor’s name)

(Signature)

(Date)
APPLICATION NO. | FILING DATE I FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. J

11/048,465 02/01/2005 Bradley L. Todd 2002-1P-009210U1P2 . 8089

TITLE OF INVENTION: COMPOSITIONS AND METHODS FOR IMPROVING FRACTURE CONDUCTIVITY IN A SUBTERRANEAN WELL

| APPLN. TYPE SMALL ENTITY | ISSUE FEE DUE I PUBLICATION FEE DUE | PREV. PAID ISSUE FEE I TOTAL FEE(S) DUE DATE DUE J
nonprovisional NO $1400 $300 $0 $1700 07/12/2007
| EXAMINER | ART UNIT | CLASS-SUBCLASS I
SUCHFIELD, GEORGE A 3676 166-280200

1. Chzlm3gg3c)sf correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list

CFR (1) the names of up to 3 registered patent attorneys
UJ Change of correspondence address (or Change of Correspondence or agents OR, alternatively,

Address form PTO/SB/122) attached. (2) the name of a single firm (having as a member a 2
(O “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 nameis 3
Number is required. : listed, no name will be printed.

. 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 CFK 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)

w

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

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply miy previously paid issue fee shown above)
O 1ssue Fee (1] A check is enclosed.
(J Publication Fee (No small entity discount permitted) a Payment by credit card. Form PTO-2038 is attached.
J Advance Order - # of Copies [ The Director is hereby authorized to charge the required feeﬁs), any deficiency, or credit axtay
overpayment, to Deposit Account Number enclose an extra copy of this form).

S. Change in Entity Status (from status indicated above)
Qa Applicant claims SMALL ENTITY status. See 37 CFR 1.27. Ow. Applicant is no longer claiming SMALL ENTITY status. See 37 CFR 1.27(g)(2).

NOTE: The Issue Fee and Publication Fee (if required) will not be accepted from anyone other than the applicant; a registered attorney or agent or the assignee or other party in
interest as shown by the records of the United States Patent and Trademark Office.

Authorized Signature Date

Typed or printed name Registration No.

This collection of information is required by 37 CFR 1.311. The information is required to obtain or retain a benefit bg 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 va?)r dcegt;ndmg upon the individual case. Any comments on the amount of time you require to com lete

this form and/or sx(xﬁ_‘gestions 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.

R?x 1432, A\l/qxap i 3,2\3/;1' ilng%gzsls-mso. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450,
exandria, Virginia -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.

PTOL-85 (Rev. 07/06) Approved for use through 04/30/2007. 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,USpL0.gov
I APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKETNO. | CONFIRMATION NO. |
11/048,465 02/01/2005 Bradley L. Todd 2002-1P-009210U1P2 8089
7590 04/1212007 | EXAMINER J
Robert A. Kent ~ SUCHFIELD, GEORGE A
2600 S. 2nd Street I ART UNIT | PAPER NUMBER I
Duncan, OK 73536-0440 —

DATE MAILED: 04/12/2007

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

The Patent Term Adjustment to date is 263 day(s). If the issue fee is paid on the date that is three months after the
mailing date of this notice and the patent issues on the Tuesday before the date that is 28 weeks (six and a half
months) after the mailing date of this notice, the Patent Term Adjustment will be 263 day(s).

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 Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or
(571)-272-4200.

Page 3 of 3
PTOL-85 (Rev. 07/06) Approved for use through 04/30/2007.
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Application No. Applicant(s)
. . 11/048,465 TODD ET AL.
Notice of Allowability : Examiner Art Unit
George Suchfield 3676

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

1. X This communication is responsive to 3/15/07 Communication.
2. [X] The allowed claim(s) is/are 1-20.

3. [J Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or ().
a)[J Al b)[JSome* c)[JNone ofthe:
1. [J Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No.
3. [J Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).
* Certified copies not received:

Applicant has THREE MONTHS FROM THE “MAILING DATE" of this communication to file 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.

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

\-
5. [J CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted. ‘
(@) O including changes required by the Notice of Draftsperson’s Patent Drawing Review ( PT0-948) attached
1) [ hereto or 2) [J to Paper No./Mail Date _____
(b) J including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date ____

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

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

Attachment(s)
1. [ Notice of References Cited (PTO-892) ) 5. [0 Notice of Informal Patent Application
2. [ Notice of Draftperson's Patent Drawing Review (PT0-948) 6. [J Interview Summary (PTO-413),
Paper No./Mail Date .
3. X Information Disclosure Statements (PTO/SB/08), 7. [0 Examiner's Amendment/Comment
Paper No./Mail Date 8/18/05
4. [J Examiner's Comment Regarding Requirement for Deposit 8. X Examiner's Statement of Reasons for Allowance
of Biological Material :

9. [ Other

George Suchfield
Primary Examiner
Art Unit: 3676

U.S. Patent and Trademark Office
PTOL-37 (Rev. 08-06) Notice of Allowability Part of Paper No./Mail Date 20070324

STC Exhibit 1020, pg. 7




Application/Control Number: 11/048,465 . Page 2
Art Unit: 3676

1. The following is an examiner’s statement of reasons for allowance:

The primary reason for the allowance of claims 1-20 is that none of the referenceé cited,
taken either singly or in combination, teach or disclose a method of forming a proppant matrix,
as in the claimed combinatioﬁs, including the representative step or limitation in claim 1 of
providing a proppant matrix composition comprising a plurality of proppant particulates and a
plurality of composite particles, and which such composite particles comprise a degradable
material and a filler material. For example, Huitt et al (3,173,484) discloses a process of forming

a proppant matrix of a composite propping agent comprising a soluble or decomposable material
alnd an inert material, but does not disclose the use of any additional “proppant particulates” in
admixture with the composite propping agent. Kilaas et al (2002/0020527) also discloses use of
degradable composite particles, but which are contained in a prefabricated liner and matrix
element system, emplaced in a well.

Any cor‘nments 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.”
Any inquiry concerning this communication or earlier communications from the

examiner should be directed to George Suchfield whose teléphone number is 571-272-7036. The

examiner can normally be reached on M-F (6:30 - 3:00).

STC Exhibit 1020, pg. 8



~ Application/Control Number: 11/048,465 . Page 3
Art Unit: 3676

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Brian Glessner can be reached on 571-272-6843. The fax phone number for the
organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an applicat-ion may be obtained from the Patent
Application Information Retrieval (PAIR) system. Stqtus 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 moré 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.

Suchfield ;

George
Primary Examiner
Art Unit 3676

Gs

March 24, 2007

STC Exhibit 1020, pg. 9



Application No. Applicant(s):
PTO-1449 11/048,465 Bradley L. Todd, et al.
Information D ok itation Docket Number Group At Unit | Filing Date
ina ! "vo 2002-1P-009210U1P2 3672 02/01/2005
™~
- & U.S. PATENT DOCUMENTS
&2 K
DOCUMBRINR-PBATE | NAME CLASS | SUBCLASS | FILING DATE
/GS] 5.607.905 03/04/97 | Dobson, Jr. et al. 507 211 03/15/94
| 6,394,185 81 05/28/02 | Constien 166 296 07/27/00
\ 6,761,218 B2 07/13/04 | Nguyen et al. 166 278 04/01/02
Us
IGS] 200210125012 A1 | 09712102 | Dawson et al. 166 300 01/08/02
NON-PATENT DOCUMENTS
DOCUMENT (Including Author, Title, Source, and Pertinent Pages) DATE

IGS

SKRABAL ET AL., THE HYDROLYSIS RATE OF ORTHOFORMIC ACID ETHYL ETHER, CHEMICAL
INSTITUTE OF THE UNIVERSITY OF GRAZ, PAGES 1-38

01/13/21

Heller, et al., Poly(ortho esters) — From Concept To Reality, Biomacromolecules, Vol. 5,
No. 5, 2004 (pp. 1625-1632)

05/08/79

Schwach-Abdellaoui, et al., Hydrolysis and Erosion Studies of Autocatalyzed Poly(ortho
esters) Containing Lactoyl-Lactyl Acid Dimers, American Chemical Society, Vol. 32, No.
2, 1999 (pp. 301-307) )

Ng. et al., Synthesis and Erosion Studies of Self-Catalyzed Poly(ortho ester)s,
American Chemical Society, Vol. 30, No. 4, 1997 (pp. 770-772)

Ng, et al., Development Of A Poly(ortho ester) prototype With A Latent Acid In The
Polymer Backbone For 5-fluorouracil Delivery, Journal of Controlied Release 65 (2000),
(pp. 367-374)

Rothen-Weinhold, et al., Release of BSA from poly(ortho ester) extruded thin strands,
Journal of Controlled Release 71, 2001, (pp. 31-37)

Heller, et al., Poly(ortho ester)s — their development and some recent applications,
European Journal of Pharmaceutics and Biopharmaceutics, 50, 2000, (pp. 121-1 28)

IGS

“Heller, et al., Poly(ortho esters); synthesis, characterization, properties and uses,
Advanced Drug Delivery Reviews, 54, 2002, (pp. 1015-1039)

Heller, et al., Poly(ortho esters) For The Puised And Continuous Delivery of Peptides

International,'(pp. '39-46)

IGS

Zignani, et al., Subconjunctival biocompatibility of a viscous bioerodable poly(ortho
ester), J. Biomed Mater Res, 39, 1998, pp. 277-285

IGS

Toncheva, et al., Use of Block Copolymers of Poly(Ortho Esters) and Poly (Ethylene
Glycol), Journal of Drug Targeting, 2003, Vol. 11(6), pp. 345-353

IGS

Schwach-Abdellaoui, et al., Control of Molecular Weight For Auto-Catalyzed Poly(ortho
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AMENDMENT AND RESPONSE UNDER 37 C.F.R. § 1.111 TO
NON-FINAL OFFICE ACTION, MAILED DECEMBER 20, 2006

Dear Honorable Commissioner:
In response to the Office Action mailed on December 20, 2006 (the “Office
Action™), Applicants submit the following:
o Amendments to the Claims, which are reflected in the listing of claims
that begins on page 2 of this paper; and

. Remarks/Arguments, which begin on page 7 of this paper.
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Application Serial No. 11/048,465
Attorney Docket No. 2002-IP-009210U1P2

AMENDMENTS TO THE CLAIMS

This listing of claims will replace all prior versions, and listings, of claims in the application:
Claims:

1. (Currently Amended) A method comprising:
providing a proppant matrix composition, the proppant matrix composition
comprising at least a plurality of proppant particulates and at least a plurality of composite
particles, the composite particles comprising a degradable material and a filler material;
introducing the proppant matrix composition te—the into a fracture in_a

subterranean formation so as to form a proppant matrix in the fracture; and

allowing the degradable material of the composite particles to degrade so as to

form at least one void in the proppant matrix.

2. (Currently Amended) The method of claim 1 wherein at least one of the proppant

particulates: epoxy resins; furan resins; phenolic resins; furfuryl aldehyde resins; furfuryl alcohol

resins; non-aqueous tackifying agents; aqueous tackifying agents; silyl modified polyamides;

natural sand; ground nut hulls; man-made proppant particulates; bauxite; ceramics; polymeric

particulates; low density particulates: and combinations thereof.

3. (Original) The method of claim 1 wherein at least one of the composite particles

has a physical shape of a platelet, shaving, fiber, flake, ribbon, rod, strip, spheroid, toroid, pellet,

or tablet.
4. (Original) The method of claim 1 wherein at least one of the proppant
particulates have sizes in the range of from about 4 to 100 U.S. mesh.
5. (Currently Amended) The method of claim 1 wherein the proppant matrix
composition comprises atteast-one-ofthe-following—an-aeid-reactive-material-or-an-inert-hiller a
Page 2
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Application Serial No. 11/048,465
Attorney Docket No. 2002-IP-009210U1P2

component selected from the group consisting of: acid reactive materials; inert fillers; and

combinations thereof.

6. (Original) The method of claim 1 wherein the composite particles are present in
an amount of from about 0.1% to about 30% based on the weight of the proppant particulates in

the proppant matrix composition.

7. (Currently Amended) The method of claim 1 wherein at least one of the

the group consisting of: _degradable polymers; aliphatic polyester homopolymers; random

aliphatic polyester copolymers; block aliphatic polyester copolymers; star aliphatic polyester

copolymers: hyperbranched aliphatic polyester copolymers: and combinations thereof.

8. (Currently Amended) The method of claim 1 wherein at least one of the

a material selected from the group consisting

nelynhosphazene—or-a-copolycr-0rrena-t1eres:

of: polysaccharides; _chitins: _chitosans; proteins: aliphatic polyesters; _poly(lactides);

poly(glycolides); poly(e-caprolactones); poly(hydroxy ester ethers); poly(hydroxybutyrates);

polyanhydrides; _polycarbonates:  poly(orthoesters).  poly(acetals); poly(acrylates);

poly(alkylacrylates); poly(amino acids); poly(ethylene oxides); poly ether esters; polyester

amides: polyamides: polyphosphazenes; copolymers thereof; and blends thereof.

9. (Currently Amended) The method of claim 1 wherein the filler of at least one of

talc; calcium _carbonate; mica; magnesium oxide; mineral fillers; barite; silica;

Page 3
Response to Office Action Mailed Dec. 20, 2006

STC Exhibit 1020, pg. 17



Application Serial No. 11/048,465
Attorney Docket No. 2002-IP-009210U1P2

ethylenediaminetetraacetic acid; oxidizers; breakers; sodium persulfate; magnesium_peroxide;

derivatives thereof: and combinations thereof.

10.  (Currently Amended) The method of claim 1 wherein at least one of the

selected from the group consisting of: anhydrous salts; glass; talc; calcium carbonate; mica,

magnesium _oxide, mineral fillers; barite: silica; ethylenediaminetetraacetic acid; oxidizers;

breakers: sodium persulfate; magnesium peroxide:; derivatives thereof; and combinations thereof.
11.  (Original) The method of claim 1 wherein the proppant matrix composition is

blended and then transported to a drill site.
12.  (Original) The method of claim 1 wherein the proppant matrix composition is
prepared and used on-the-fly at the drill site. '
13.  (Original) The method of claim 1 wherein the proppant matrix composition is a
component of a fracturing treatment fluid.
14.  (Original) A method comprising:
providing a proppant matrix composition, the proppant matrix composition
comprising at least a plurality of proppant particulates and at least a plurality of composite
particles, the composite particles comprising a degradable material and a filler material;
allowing the proppant matrix composition to form a proppant matrix;
allowing the degradable material of the composite particle to degrade so as to
form a void in the proppant matrix; and
allowing a fluid to flow through the proppant matrix.
15.  (Original) The method of claim 14 wherein at least one of the proppant
particulates comprises a curable resin and/or a tackifying agent.
16.  (Original) The method of claim 14 wherein the degradable material in at least one
of the composite particles does not substantially degrade until after the proppant matrix has

substantially formed.

17.  (Currently Amended) The method of claim 14 wherein at least one of the

Page 4
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Application Serial No. 11/048,465
Attorney Docket No. 2002-IP-009210U1P2

of: polysaccharides; chitins; chitosans; proteins; aliphatic polyesters; poly(lactides);

poly(glycolides); poly(e-caprolactones); poly(hydroxy ester ethers); poly(hydroxybutyrates);

polyanhydrides; polycarbonates; poly(orthoesters):; poly(acetals); poly(acrylates);

olv(alkvlacrvlates): poly(amino acids): poly(ethylene oxides); poly ether esters; polyester

amides; polyamides; polyphosphazenes; copolymers thereof; and blends thereof.

18. (Currently Amended) The method of claim 14 wherein the filler of at least one of

er—a-desivative—thereof a component selected from the group consisting of: anhydrous salts;

olass: talc: calcium carbonate: mica, magnesium oxide, mineral fillers; barite; silica;

ethylenediaminetetraacetic acid; oxidizers; breakers; sodium persulfate; magnesium peroxide;

derivatives thereof: and combinations thereof.

19.  (Original) A method comprising:
providing a treatment fluid that comprises a proppant matrix composition, the
proppant matrix composition comprising at least a plurality of proppant particulates and at least a
plurality of composite particles, the composite particles comprising a degradable material and a
filler material;
contacting at least a portion of a subterranean formation with the treatment fluid
under conditions effective to create or enmhance at least one fracture in the subterranean
formation; and
allowing the proppant matrix composition to form a proppant matrix having at
least one void therein.
20.  (Currently Amended) The method of claim 19 wherein at least one of the

composite particles comprises @

Page 5
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of: polysaccharides; chitins; chitosans; proteins; aliphatic _polyesters; poly(lactides);

poly(glycolides); poly(e-caprolactones); poly(hydroxy ester ethers): poly(hydroxybutyrates);

polyanhydrides; __polycarbonates;  poly(orthoesters);  poly(acetals); poly(acrylates);

poly(alkylacrylates); poly(amino acids); poly(ethylene oxides); poly ether esters: polyester

amides: polyamides: polyphosphazenes; copolymers thereof; and blends thereof.
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Application Serial No. 11/048,465
Attorney Docket No. 2002-IP-009210U1P2

REMARKS / ARGUMENTS

L General Remarks

Please consider the application in view of the following remarks. Applicants
thank the Examiner for his careful consideration of this application.
IL Disposition of Claims

Claims 1-20 are pending in this application.

Claims 1, 2, 5, 7-10, 17, 18, and 20 have been amended in this response. These
amendments are supported by the specification as filed.

Claims 1-13, 17, 18, and 20 stand rejected under 35 U.S.C. § 112, second
paragraph. Claims 14-16 and 19 have been allowed.
III. . Rejections of Claims

Claims 1-13, 17, 18, and 20 stand rejected under 35 U.S.C. § 112, second
paragraph, as being indefinite for failing to particularly point out and distinctly claim the subject
matter which applicant regards as the invention.

With respect to the rejections of claims 1-13, the Office Action states that claim 1
“recites the limitation ‘the fracture’ in line 5,” and that there “is insufficient antecedent basis for
this limitation in the claim.” (Office Action at §2.) Applicants have amended claim 1 herein to
provide proper antecedent basis for this claim term.

With respect to the rejections of claims 2, 5, 7-10, 17, 18, and 20, the Office
Action states:

Claims 2, 5, 7-10, 17, 18, and 20 are deemed indefinite as being

drawn to improper Markush groupings. As noted in MPEP Section

2173.05(h), the use of the term “comprising” or “comprises” is

improper in setting forth the Markush grouping. Accordingly, in

line 1 of each of these claims, the transitional phrase “comprising”

must be changed to, -- is selected from the group consisting of -- or

- is--.
(Office Action at §2.) Although Applicants believe that the original language of these claims
was sufficient to comply with the requirements for Markush language, Applicants have amended
claims 2, 5, 7-10, 17, 18, and 20 in accordance with the Examiner’s request to introduce each
Markush grouping therein with the language “selected from the group consisting of.”

Thus, Applicants respectfully submit that claims 1-13, 17, 18, and 20, as amended

herein, meet the requirements of 35 U.S.C. § 112, second paragraph, and respectfully request the

Page 7
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withdrawal of these rejections. The Office Action further states that claims 1-13, 17, 18, and 20
would be allowable if rewritten or amended to overcome these rejections under 35 U.S.C. § 112,
second paragraph. (Office Action at §4.) As Applicants have amended these claims to
overcome the § 112 rejections, Applicants respectfully submit that these claims are in condition
for allowance.
IV. Allowable Subject Matter

Claims 14-16 and 19 have been allowed. (Office Action at §5.) Applicants thank
the Examiner for this acknowledgement, and respectfully request a Notice of Allowance for
these claims.
V. No Waiver

All of Applicants’ arguments and amendments are without prejudice or
disclaimer. By not responding to additional statements made by the Examiner, Applicants do not
acquiesce to the Examiner’s additional statements. The remarks and amendments made by
Applicants are sufficient to overcome the § 112, second paragraph rejections.

SUMMARY

In light of the above remarks, Applicants respectfully request reconsideration and
withdrawal of the outstanding rejections. Applicants further submit that the application is now in
condition for allowance, and earnestly solicit timely notice of the same. Should the Examiner
have any questions, comments or suggestions in furtherance of the prosecution of this
application, the Examiner is invited to contact the attorney of record by telephone, facsimile, or
electronic mail.

Applicants believe that there are no fees due in association with this filing.
However, should the Commissioner deem that any fees are due, including any fees for extensions
of time, the Commissioner is authorized to debit Baker Botts L.L.P. Deposit Account No. 02-
0383, Order Number 063718.0742, for any underpayment of fees that may be due in association
with this filing.
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Respectfully submitted,

Elizabeth L. Durham

Registration No. 59,509

BAKER BOTTS L.L.P.

One Shell Plaza

910 Louisiana

Houston, TX 77002

Telephone: 713.229.2104
Facsimile: 713.229.7704

Email: liz.durham@bakerbotts.com

Date: March 15, 2007
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from the mailing date of this communication.
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Application No. Applicant(s)
: 11/048,465 TODD ET AL.
Office Action Summary Examiner At Unit
George Suchfield 3676

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

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

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

after SIX (6) MONTHS from the mailing date of this communication.
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).

Status

1)X] Responsive to'’communication(s) filed on 27 March 20086.
2a)[] This action is FINAL. 2b)[X] This action is non-final.
3)[J Since this application is in condition for allowance except for formal matters, prosecution as.to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims

4)[X Clai’m(s)_'ﬂ) is/are pending in the applicétion.
4a) Of the above claim(s) is/are withdrawn from consideration.
5)[X] Claim(s) 14-16 and 19 is/are allowed.
6)X] Claim(s) 1-13,17.18 and 20 is/are rejected.
7)J Claim(s) _____is/are objected to.
8)[] Claim(s) _____ are subject to restriction and/or election requirement.

Application Papers

9)[] The specification is objected to by the Examiner.
10)(J The drawing(s) filed on is/are: a)[_] accepted or b)[_] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).
11)[] The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

12)J AcknoW!édgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a)[JAIl b)[J Some * c)[] None of:
1.0 Certified copies of the priority documents have been received.
2.[] Certified copies of the priority documents have been received in Application No. _____
3.0 Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
* See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)

1) [X] Notice of References Cited (PTO-892) 4) [] interview Summary (PTO-413)
ll.!')/a(, 3hojo

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

3) X Information Disclosure Statement(s) (PTOISBIOB) JH 05: )4l 05 5) (] Notice of Informal Patent App! Application
Paper No(s)Mail Date 33,11; 0%; “Ha0/o5; liefos: DIy I 05; 15[14056) Oother ____

U.S. Patent and Trademark Office
PTOL-326 (Rev. 08-06) Office Action Summary Part of Paper No./Mail Date 20061212
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Application/Control Number: 11/048,465 Page 2
Art Unit: 3676

1. The following is a quotation of the second paragraph of 35 US.C. 112:

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the
subject matter which the applicant regards as his invention.

2. Claims 1-13, 17, 18 and 20 are rejected under 35 U.S.C. 112, second paragraph, as being
indefinite for failing to particularly point out and distinctly claim the subject matter which
applicant regards as the invention.

Claim 1 recites the limitation "the fracture” in line 5. There is insufficient antecedent
basis for this limitation in the claim.

Claims 2, 5, 7-10, 17, 18 and 20 are deeméd indeﬁnitevin being drawn to irﬁproper
Markush groupings. As noted in MPEP Section 2173.05(h), the use of the term “comprising” or
comprises is improper in setting forth the Markush grouping. Accordingly, in line 1 of each 0f
these claims, the transitional phrase “comprising” must be changed to, -- is selected from the
group consisting of -- or --is-- .

3. . The prior artvmade of record and not relied upon is considered pertinent to applicant's
disclosure..

The cited references disclose processes for fracturing and emplacing proppant in the
resulting fracture(s) and/or facilitating flow from a subterranean formation(s).

4, Claims 1-13, 17, 18 and 20 would be allowable if r;miﬁen or amended to overcome the
rejection(s) under 35 U.S.C. 112, 2nd paragraph, set forth in this Office action.

5. Claims 14-16 and 19 are allowed.
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Application/Control Number: 11/048,465 Page 3
- Art Unit: 3676

Any inquiry concerning this communication or eﬁrlier communications from the
examiner should be directed to George Suchfield whose telephone numBer is 571-272-7036. The
examiner can normally be reached on M-F. (6:30 - 3:00).

If attempts to reach the exatninef by telephone are unsuccessful, the examiner’s
supervisbr, Brian Glessner can be reached on 571-272-6843. The fax phone number for the
organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the Patent
Application Informétion 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, contgct 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.

ég&e Suchfiel

Primary Examiner
Art Unit 3676

Gs
December 13, 2006
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. % & Application No. Applicant(s)
PTO-1449 2 #&- 11/048,465 Bradley L. Todd, et al
ADEW . Docket Number Group Art Unit | Filing Date
Information Disclosure Citation in an | 2002-I1P-009210U1P2 . 02/01/2005
Application ,
U.S. PATENT DOCUMENTS
ISSUE/
DOCUMENT PUB. NAME cLAss | suBcLass | FILING
NO. A _ DATE
DATE

GS | 6,763,888 B1 07/20/04 Harris, et al 166 305.1 03/20/00
us ‘
2004/0261993A1 Nguyen (Ref. No.
(US Pat, App. Ser. | 1280104 | 5603-1p-010077U1) 166 276 06/27/03
No. 10/608,319)
us
2004/0261996A1 Munoz, Jr., et al (Ref. No.
(US Pat, App. Ser. | 1230104 | 5602.1p-009052U1) 166 279 06/27/03
No. 10/609,031)
Us
2004/0261999A1 Nguyen (Ref. No.
(US Pat. App. Ser. | 1280104 | 5603-1P-010077U2) 166 292 08/27/03
No. 10/608,373)
us
2005/0028976A1 Nguyen (Ref. No.
(US Pat. App. Ser. | 921905 | 5003-1P-010039U1) 166 278 08/05/03
No. 10/634,705)
us :
2005/0034861A1 Saini, et al (Ref. No. )
(US Pat. App. Ser. | 917105 | 5601'1P-005484U1P1) 166 278 12/15/03
No. 10/736,339)
Us
2005/0034865 A1 Todd, et al (Ref. No.
(US Pat. App. Ser. | 9¥17/05 | 5001 1p-005484U1) 166 304 08/14/03
No. 10/641,242)
us ‘
2005/0034868A1 Frost, et al (Ref. No. '
(US Pat. App. Ser. | 9217105 | 5003.1P-011261U1P1) 166 307 01/07/04
No. 10/752,752) ’
US Pat. App. Ser. } Todd, et al (Ref. No. . B}
No. 10/650,101 2001-1P-005443U2) 08/26/03
US Pat. App. Ser. _ Nguyen (Ret. No. i} .
No. 10/655,883 2003-1P-010580U1) 07/07/04
US Pat. App. Ser. . Todd, et al (Ref. No. . _ :
No. 10/661,173 2001-1P-005451U1) 09/11/03
US Pat. App. Ser. . Todd, et al (Ref. No. j .

W | No. 10/664 126 2003-1P-010228U1) 09/17/03
US Pat. App. Ser. . Todd (Ref. No. ) -

GS | No. 10/736,152 2002-1P-006658U1) 12/15/03
EXAMINER ‘ DATE CONSIDERED
EXAMINER: Initial if citation considered, whether or not citation is in conformance with MPEP § 609. Draw line through
citation if not in conformance and not considered. Include copy of this form with next communication to the applicant.
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PrO-1s | Timasses | BradieyL Todd,etal
Information A::I;:;ll'sncuation inan 28‘(’;‘29_';;‘_’88;'2 10U1P2 Group Art Unit 5';';813;:05
U.S. PATENT DOCUMENTS
DOC:(I;I!ENT ISS'IDJ‘E_IrF;UB. N IiME cLAss | suBcLAss Fll)ﬂ.rrl:
Gs gg '?3'/‘723’55‘"' - ZSS;’:.S‘.S{ 82_8&5‘1‘;' - . 01/27/04
No. 107768320 - | oosioreren. | - - 01130104
No. 10766.664 [ Doy et (el e : : S
e | |mpeatat | [ - | oo
US Pat. App. Ser. _ Surjaatmadja, et al (Ref. - - 52/20/08
No. 10/783,207 No. 2003-IP-O12367L!1)
No. 10785300 ) 2003.1p-01 {26 1U1P2) - - 02/24/04
I N - N N I T
No. 10/808,665 - |aoosipoizizavny : : 0317104
No. 10805880 - Bt s - . 03/18/04
No. 10/332.163 - |oosipoizaeaon o | : 04126104
No. 10857505 © | oo ipiorzosauty : - 07123104
o soiagze | T | oaohmormeseun : - | omnona
PR | - |emedfee | | onens
No. 101535705 - | 2005 p0i081al) : : 09/03/04
No. 10/950,072 © | 2oospoizeesui) : - 09/24/04
US Pat. App. Ser. _ Munoz, Jr., et al (Ref. No. i - 11/17/08
No. 10/991,228 2003-1P-011762U2) '
US Pat. App. Ser. i Munoz, Jr., et al (Ref. No. - - p—
No. 10/991,248 2003-1P-011762U1)
V| no 1ioaboss - | 200 orassouny : - 01728105
%S | No 13046852 - | 2005 P-oiaasouz) : .| ovesns
EXAMINER DATE CONSIDERED
EXAMINER: Initial if citation considered, whether or not citation is in conformance with MPEP § 609. Draw line through
citation if not in conformance and not considered. Include copy of this form with next communication to the applicant.
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as | No. 11/048,417

] .y;,"j Application No. Applicant(s)
PTO-1449 %\% o 11/048,465 Bradley L. Todd, et al
Apest. Docket Number Group Art Unit | Filing Date
Information Disclosure Citation in an
Applicati on 2002-1P-009210U1P2 02/01/2005
U.S. PATENT DOCUMENTS
DOCUMENT ISSUE/PUB. FILING
NO. DATE NAME CLASS | SUBCLASS DATE
US Pat. App. Ser. . Mang, et al (Ref. No. L ; -
G5 | No. 11/047,876 2004-1P-013346U2) 01/31/05
US Pat. App. Ser. Mang, et al (Ref. No. . . 01/31/05

) 2004-1P-013346U1)

EXAMINER

/George Suchfield/

DATE CONSIDERED12/12/2006

EXAMINER: Initial if citation considered, whether or not citation is in conformance with MPEP § 609. Draw line through
citation if not in conformance and not considered. Include copy of this form with next communication to the applicant.
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M ) Application No. Applicant(s):
PTO-1449 R 20205 O 11/048,465 BRADLEY L. TODD, ET AL
& Docket Number Group Art Unit | Filing Date
Information Di%klosure Citatlor&,' 2002-1P-009210U1P2 ) 02/01/2005
inan ion dt‘\
nappudt
U.S. PATENT DOCUMENTS
DOCUMENT NO. | DATE NAME CLASS SUBCLASS | FILING DATE
Gs 5,249,627 10/05/93 | Harms, et al —+06— —308— 03/13/g2
FOREIGN PATENT DOCUMENTS
DOCUMENT NO. | DATE | COUNTRY cLass  |suscLass (JRANSLATION
'NON-PATENT DOCUMENTS
DOCUMENT (Including Author, Title, Source, and Pertinent Pages) DATE
ATTIA, YOSRY, ET AL, ADSORPTION THERMODYNAMICS OF A HYDROPHOBIC POLYMERIC
GS | FLoccuLant on HyDROPHOBIC COLLOIDAL COAL PARTICLES, 1991, AMERICAN CHEMICAL
SOCIETY, LANGMUIR, 7, PP. 2203-2207
EXAMINER . DATE CONSIDERED
/George Suchfield/ 12/12/2006

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

U.S. Patent and Trademark Office
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Application No. Applicant(s):
11/048,465
BRADLEY L. TODD ET AL.
n Disclosure Citation Docket Number Group Art Unit | Filing Date
" Application 2002-IP-009210U1P2
- - . | 3672 February 1, 2005
.S. PATENT D@LUMENTS ST
' A WMENT NO. | DATE NAME CLASS SUBCLASS | FILING DATE
Bs| - |'3173.484 03/16/65 | Huitt, et al. 166 280.1 09/02/58
2. |3195635 07/20/65 | Fast 166 280.1 05/23/63
3. 3,302,719 02/07/67 | Fischer . 166 280.2 01/25/65
4. 13,364,995 01/23/68 | Atkins, et al. 166 280.1 02/14/66
5. |3,366,178 01/30/68 | Malone, etal. : 166 280.1 09/10/65
6. | 3455390 07/15/69 | Gallus ' 166 295 12/03/65
7. 3,968,840 07/13/76 | Tate 166 280.1 05/25/73
\|/ }
: / 8. 3,998,744 12/21/76 | Amold, et al. 507 269 04/16/75
GS 9 | 4,068,718 01117/78 | Cooke, Jr., et al. 166 280.2 10/26/76
FOREIGN PATENT DOCUMENTS
DOCUMENT NO. | DATE | COUNTRY CLASS | suBcLAss I(EQNSLA:‘:?"
ey - W02004/067905 01/22/04 | PCT ' E21B 43/p7 X
Gs| 2 | wo2000/57022 | 09/28/00 | PCT E21B 3706 X
Gs| 3- | wo2001/02698 01/11/01 | PCT - | E2)B 4307 - X
NON-PATENT DOCUMENTS
DOCUMENT (Including Author, Title, Source, and Pertinent Pages) . DATE
Y. CHIANG ET AL.: “HYDROLYSIS OF ORTHO ESTERS: FURTHER INVESTIGATION OF THE FACTORS
GY 1. WHICH CONTROL THE RATE-DETERMINING STEP,” ENGINEERING INFORMATION INC., NY, NY, VoL.
105, No. 23 (XP-002322842) 11/16/83
M. AHMAD, ET AL.. "ORTHO ESTER HYDROLYSIS: DIRECT EVIDENCE FOR A THREE-STAGE
g| 2. | REACTION MECHANISM, “ENGINEERING INFORMATION INC., NY, NY, VoL . 101, No. 10 (XP-
002322843) 05/09/79
EXAMINER , DATE CONSIDERED
/George Suchfield/ 12/12/2006
EXAMINER: Initial if citation considered, whether or not citation is in conformance with MPEP § 609. Draw line through
citation if not in conformance and not considered. Include copy of this form with next communication to the applicant.

U.S. Patent and Trademark Office
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| : Application No. Applicant(s):
ST BYL 11/048,465
& BRADLEY L. TODD, ETAL.
A . Infermation Disclosure Citation Docket Number Group At Unit | Filing Date
- &N 21 in an Application . )
5 2002-1P-009210U1P2 3672 02/01/2005
U.S. PATENT DOCUMENTS
&M“"" -
DOCUMENT NO. | DATE NAME ‘ CLASS SUBCLASS | FILING DATE
eg 1. 6,131,661 10/17/00 | Conner, et al. 166 300 08/03/98
GS| 2. | 6,143,698 | 11/07/00 | Murphey, et al. 507 145 12/04/98
Gq 3 | 2002/0036088 A1_| 03/28/02 | Todd 166 300 01/09/01
GS| 4. | 2005/0006095 A1 | 01/13/05 | Justus, et al. 166 295 07/08/03
FOREIGN PATENT DOCUMENTS
DOCUMENT NO. | DATE | COUNTRY CLASS | SUBCLASS TRANSLATION
NON-PATENT DOCUMENTS
DOCUMENT (Including Author, Title, Source, and Pertinent Pages) DATE
EXAMINER DATE CONSIDERED
/George Suchfield/ 12/12/2006
EXAMINER: Initial if citation considered, whether or not citation is in conformance with MPEP § 608. Draw line through
citation if not in conformance and not considered. Include copy of this form with next communication to the applicant.

U.S. Patent and Trademark Office
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Application No. Applicant(s):
PTO-1449 11/048,465 Bradley L. Todd, et al.
Information D itation Docket Number Group At Unit | Filing Date
In ap/Rgplication 2002-1P-009210U1P2 3672 02/01/2005
Nﬁmy -
o é‘!; U.S. PATENT DOCUMENTS
2% Ak
DOCUMBXUNRPATE | NAME CLASS | SUBCLASS | FILING DATE
GS | 5,607,905 03/04/97 | Dobson, Jr. etal. 507 211 03/15/94
@GS | 6,394,185 B1 | 05/28/02_| Constien 166 296 07/27/00
GS| 6,761,218 B2 07/13/04 NQuyen et al. 166 278 ‘| 0401102
us
GS | 2002/0125012 A1_| 09/12/02 | Dawson et al. 166 300 01/08/02
NON-PATENT DOCUMENTS
DOCUMENT (Including Author, Title, Source, and Pertinent Pages) DATE
GS | SKRABAL ET AL., THE HYDROLYSIS RATE OF ORTHOFORMIC ACID ETHVL ETHER, CHEMICAL
INSTITUTE OF THE UNIVERSITY OF GRAZ, PAGES 1-38 : 01/13/21
Heller, et al., Poly(ortho esters) - From Concept To Reality, Biomacromolecules, Vol. 5,
No. 5, 2004 (pp. 1625-1632) 05/09/79

Schwach-Abdellaoui, et al., Hydrolysis and Erosion Studies of Autocatalyzed Poly(ortho
esters) Containing Lactoyl-Lactyl Acid Dimers, American Chemical Society, Vol. 32, No.
2, 1999 (pp. 301-307) ' -

Ng. et al., Synthesis and Erosion Studies of Self-Catalyzed Poly(ortho ester)s,
American Chemical Society, Vol. 30, No. 4, 1997 (pp. 770-772)

Ng, et al., Development Of A Poly(ortho ester) prototype With A Latent Acid In The
Polymer Backbone For 5-fluorouracil Delivery, Journal of Controlled Release 65 (2000),
(pp. 367-374)

Rothen-Weinhold, et al., Release of BSA from poly(ortho ester) extruded thin strands,
Journal of Controlled Release 71, 2001, (pp. 31-37)

Reller, et al., Poly(ortho ester)s — their development and some recent applications,
European Journal of Pharmaceutics and Biopharmaceutics, 50, 2000, (pp. 121-128)

“Heller, et al., Poly(ortho esters); synthesis, characterization, properties and uses,
Advanced Drug Delivery Reviews, 54, 2002, (pp. 1015-1039)

Heller, et al., Poly(ortho esters) For The Pulsed And Continuous Delivery of Peptides
And Proteins, Controlled Release and Biomedical Polymers Department, SRI
International, (pp. 39-46) ' -

Zignani, et al., Subconjunctival biocompatibility of a viscous bioerodable poly(ortho
ester), J. Biomed Mater Res, 39, 1998, pp. 277-285

Toncheva, et al., Use of Block Copolymers of Poly(Ortho Esters) and Poly (Ethylene
Glycol), Journal of Drug Targeting, 2003, Vol. 11(6), pp. 345-353

Schwach-Abdellaoui, et al., Control of Molecular Weight For Auto-Catalyzed Poly(ortho
ester) Obtained by Polycondensation Reaction, International Journal of Polymer Anal.
\/ Charact,, 7: 145-161, 2002, pp. 145-161 :

Heller, et al., Release of Norethindrone from Poly(Ortho Esters), Polymer Engineering
GS | and Science, Mid-August, 1981, Vol. 21, No. 11 (pp. 727-731)

EXAMINER DATE CONSIDERED

/George Suchfield/ 12/12/2006

EXAMINER: Initial if citation considered, whether or not citation is in conformance with MPEP § 609. Draw line through
citation if not in conformance and not considered. Include copy of this form with next communication to the applicant.
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Application No. - Applicant(s):
PTO-1449 11/048,465 Bradley Todd, et al.
3 '"f°""a'"°" l;fscll?st::-e Citation Docket Number Group Art Unit | Filing Date
/4% n an Appfication 2002-IP-009210U1P2 3672 02/01/2005

U.S. PATENT DOCUMENTS

aﬁOCUMENT NO. | DATE NAME CLASS SUBCLASS | FILING DATE

NON-PATENT DOCUMENTS

DOCUMENT (Including Author, Title, Source, and Pertinent Pages)

DATE

Cordes, et al., Mechanism and Catalysis for Hydrolysis of Acetals, Ketals, and Other
GS Esters, Department of Chemistry, Indiana University, Bloomington, Indiana, Chemical
Reviews, 1974, Vol. 74, No. 5, pp. 581-603 )

ToDOD, ET AL, A CHEMCIAL “TRIGGER® USEFUL FOR OILFIELD APPLICATIONS, SOCIETY OF
GS | PETROLEUM ENGINEERS, INC., SPE 92709

02/04/05

. -

EXAMINER . DATE CONSIDERED
/George Suchfield/

12/12/2006

EXAMINER: Initial if citation considered, whether or not citation is in conformance with MPEP § 60S.

Draw line through

citation if not in conformance and not considered. Include copy of this form with next communication to the applicant.
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Application No. Applicant(s):A
11/048,465 BRADLEY L. TODD, ET AL.
Docket Number Group Art Unit | Filing Date
2002-IP-005485U1P2 3672 02/01/2005
U.S. PATENT DOCUMENTS
DOCUMENT NO. | DATE NAME CLASS SUBCLASS | FILING DATE
G4 1 [6,702,02381 03/09/04 | Hanis, et al. 166 307 03/07/00
GS[ 2 | 6,817,414 B2 11/16/04 | Lee ' 166 278 09/20/02
G4 3. | 2004/0094300 A1 | 05/20/04 | Sullivan, et al. 166 308.1 11/14/03
GS 4. | 2005/0103496 A1 | 05/19/05 | Todd, et al. 166 278 11/18/03
GS| 5. | 2005/0252659 A1 | 11/17/05 | Sulivan, et al. 166 280.1 06/22/05
FOREIGN PATENT DOCUMENTS
DOCUMENT NO. | DATE | COUNTRY CLASS | SUBCLASS 1:‘;"3“;2?"
NON-PATENT DOCUMENTS _
DOCUMENT (Including Author, Title, Source, and Pettlnént Pages) DATE
EXAMINER , DATE CONSIDERED
. /George Suchfield/ 12/12/2006

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

U.S. Patent and Trademark Office
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Application No. Applicant(s): -
11/048,465 .| BRaDLEY L. ToOD, ETAL
In $mation Disclosure Citation . | Docket Number Group Art Unit | Filing Date
%’J AN 2 7 2006 ) Inan Application 2002-1P-009210U1P2 3672 | 02/01/2005
> "m T DOCUMENTS
DOCUMENT NO. | DATE NAME CLASS SUBCLASS | FILING DATE
FOREIGN PATENT DOCUMENTS
DOCUMENT NO. | DATE | COUNTRY cLass | suscLass [TRENSLATON
s| A | wo05/085595 A1 | 09/15/05 | PCT E21B 43/267 X
Qd B. | EP 1447523 A1 08/18/04 | EUROPEAN E21B 43/26 X
NON-PATENT DOCUMENTS
DOCUMENT (Including Author, Title, Source, and Pertinent Pages) DATE
cq a FOREIGN COUNTERPART AND SEARCH REPORT FOR INTERNATIONAL PATENT APPLICATION NO.
" | PCT/IGB2005/002984 (FOR 2002-1P-009210U1P1) 11/28/2005
EXAMINER DATE CONSIDERED
/George Suchfield/ 12/12/2006
EXAMINER: Initial if citation considered, whether or not citation is in conformance with MPEP § 609. Draw line through
citation if not in conformance and not considered. Include copy of this form with next communication to the applicant.

U.S. Patent and Trademark Office
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1449 i - Application No. Applicant(s):
\ 11/048,465
BRADLEY L. TODD, ET AL.
formation Disclosure Citation I "Fcyet Number Group At Unit | Filing Date
in an Application 2002-1P-009210U1P2
: 3672 02/01/2005
A
% U.WENT DOCUMENTS |
T DOCUMENT NO. | DATE NAME CLASS SUBCLASS | FILING DATE
CS|1- |sgesars | 1221776 | Maly 166 281 04121175
2 4,261,421 04/14/81 | Watanabe 166 281 03/24/80
3. 16,380,138 04/30/02 | Ischy, et al. A . 507 204 11/22/99
4. 6,896,058 B2 05/24/05 | Munoz, Jr,, et al. 166 279 10/22/02
5 | 6,949,491 B2 09/27/05 | Cooke, Jr. 507 219 09/24/02
\
6. | 2004/0216876-A1 | 11/04/04 | Lee 166 280.1 06/01/04
Gy 7 2005/0272613 A1 | 12/08/05 | Cooke, Jr. 507 219 08/05/05
-FOREIGN PATENT DOCUMENTS
DOCUMENT NO. | DATE | COUNTRY |cLass | suscLass [JRANSLATION
698 | EP1413710A1 04/28/04 | EUROPEAN : ~E848- b i X
NON-PATENT DOCUMENTS
DOCUMENT (Including Author, Title, Source, and Pertinent Pages) DATE
E .
XAMINER /George Suchfield/ DATE CONSIDERED
12/12/2006
EXAMINER: Initial if citation considered, whether or not citation is in conformance with MPEP § 609. Draw line through
citation if not in conformance and not considered. Include copy of this form with next communication to the applicant.

U.S. Patent and Trademark Office
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Application No. Applicant(s)
PTO-1449 Unassigned Bradiey L. Todd, et al
Docket Number Group Art Unit | Filing Date
Information Disclosure Citation in an 2002-IP-009210U1P2 | | Concurrently
Application Herewith
U.S. PATENT DOCUMENTS
I
DOCUMENT et NAME CLASS | SUBCLASS | O
. DATE '

GS | 2238671 04-15-41 Woodhouse ~+66 —— 02-09-40
2,703,316 03-01-55 Palmer 260 78.3 06-05-51
3.272.650 09-13-66 | MacVittie 134 7 02-21-63
3,784,585 01-08-74 Schmitt et al. 260 861 10-21-71
3,819,525 06-25-74 Hattenbrun 252 132 08-21-72
3,828,854 08-13-74 Templeton et al. 166 307 10-30-73
3,868,998 03-04-75 Lybarger et al. 166 278 05-15-74
3,912,692 10-14-75 Casey et al. 260 78.3 09-24-74
3,948,672 04-06-76 Hamsberger 146 10 09-26-74
3.955.993 05-11-76 | Curtice 146 0 09-26-74
3,960,736 06-01-76 Free et al. 232 8.35R 06-03-74
4,169,798 10-02-79 DeMartino 292 8.55R 10-25-77
4,172,066 10-23-79 | Zweigle eral. 260 29.6TA 09-26-77
4,387,769 06-14-83 -Erbstoesser et al. 166 295 08-10-81
4,460,052 07-17-84 Gockel 175 72 08-10-81
4,470.915 09-11-84¢ | Conway 2p2 8.45R 09-27-82
4,498,995 02-12-85 Gockel 252 8.3L.C 07-01-83
4,526,695 - 07-02-85 Erbstoesser et al. 2%2 8.35R 02-04-83 .
4,694,905 09-22-87 | Armbruster 146 0 05-23-86
4,715,967 122987 | Bellis 212 8bs1 12-27.85
4.716.964 01-05-88 | Erbstoesser et al. 166 284 12-10-86
4,785,884 11-22-88 Armbruster 166 280 01-28-88
4,797,262 01-10-89 Dewitz 422 142 06-03-87

. 4,809,783 03-07-89 Hollenbeck ez al. 166 307 01-14-88.

V | 4817721 04-04-89 | Pober 166 295 12-14-87

GS 4,843,118 06-27-89 Lai et al. 524 555 06-19-87
EXAMINER DATE CONSIDERED

EXAMINER: Initial if citation considered, whether or not citation is in conformance with MPEP § 609. Draw line through citation if
not in conformance and not considered. Include copy of this form with next communication to the applicant.
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Application No. Applicant(s)
PTO-1449 Unassigned Bradley L. Todd, et al
Docket Number Group Art Unit | Filing Date
Information Disclosure Citation in an 2002-1P-009210U1P2 Concurrently
Application Herewith
U.S. PATENT DOCUMENTS
I }
- DOCUMENT PUB. NAME CLASS | SUBCLASS | "hLmiC
DATE
GS | 4,848,467 07-18-89 Cantu et al. 166 281 02-16-88
4,386,354 12-12-89 Welch eral. 356 70 - 05-06-88
4,957,165 | 09-1890 | Cantueral. ’ 166 295 06-19-89
4,961,466 10-09-90 Himes et al. ‘ 166 250 01-23-89
4,986,353 01-22-91 Clark et al. 166 279 09-14-88
4986354 01-22-91 Cantu ez al. 166 279 09-14-88
4,986,355 " 01-22-91 Casad, etal. 166 295 05-18-89
5,082,056 01-21-92 Tackett, Jr. 166 | 295 10-16-90
5,142,023 08-25-92 Gruber, et al. 528 354 01-24-92
5,216,050 06-01-93 - Sinclair 524 108 09-06-90
5,247,059 . 09-21-93 Gruber, et al. 528 354 08-24-923
5,249,628 10-05-93 Surjaatmadja 166 305 09-29-92
5,295,542 03-22-94 Cole, et al. 166 278 10-05-92
5,325,923 07-05-94 Surjaatmadja, et al. 166 308 09-30-93
5,330,005 07-19-94 Card, et al. 166 280 04-05-93
5,359,026 10-25-94 | Gruber 528 354 07-30-93
5,360,068 11-01-94 Sprunt, etal. 166 259 04-19-93
5,363,916 11-15-94 Himes, et al. 166 276 06-16-93
5,373,901 12-20-94 Norman, et al. » 166 300 07-27-93
5,386,874 02-07-95 Laramay, et al. 166 300 11-08-93
5,396,957 03-14-94 Surjaatmadja, et al. 166 308 03-04-94
5402846 04-04-95 Jennings, Jr., et al. 166 259 11-15-93
5,439,055 08-08-95 Card, et al. 166 280 03-08-94
\ 1 7 | 5,460,226 10-24-95 Lawton, et al. 166 300 05-18-94
V15 a6a.060 11-07-95 | Hale, eral. 166 293 04-12-94
GS | 5475080 12-12-95 Gruber, et al. ' 528 354 03-22-93
EXAMINER ' DATE CONSIDERED
EXAMINER: Initial if citation considered, whether or not citation is in conformance with MPEP § 609. Draw line through citation if
not in conformance and not considered. Include copy of this form with next communication to the applicant.
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Application No. Appli
PTO-1449 gnass?gped gT:;?;(;')L. Todd, et al
. . sengs e : Docket Number Grou nit | Filing Date
Information ]Z':;',‘i'cs:t';zf ationinan’ | 00 Ip.00921001R2 | Congcurrently
- Herewith
U.S. PATENT DOCUMENTS
DOCUMENT 'pUB. NAME cLass | sucLass | FILING
DATE . :
GS | 5484881 | 011696 | Gruber,etal. 528 354 08-23-93
5,497,830 03-12-96 Boles, et al. 166 300 04-06-95
5,499,678 03-19-96 Surjaatmadja, et al. . 166 298 08-02-94
5,505,787 04-09-96 Yamaguchi ' 134 4 01-28-94
5,512,071 04-30-96 Yam, et al. 51 307 02-25-94
1 5,536,807 07-16-96 Gruber, ef al. 528 354 08-23-93
5,591,700 01-07-97 Harris, etal. 507 204 12-22-94
5,594,095 01-14-97 Gruber, etal. - 528 354 i 07-27-94
5,504,'135 - 02-18-97 Hunt, et al. 507 204 02-15-95 \
5,670,473 . 09-23-97 Scepanski 510 445 06-06-95
5,698,322 12-16-97 Tsai, et al. ' 428 373 12-02-96
5,765,642 | 061698 | Surjaatmadja 166 297 12-23-96
5,791,415 . 08-11-98 Nguyen, et al. 166 280 03-13-97
5,833,000 11-10-98 - | Weaver, eral. : 166 276 02-18-97
5,839,510 11-24-98 Weaver, et al. 166 276 01-14-97
5,849,401 121598 | El-Afandi, et al. 428 215 05-03-96
5,853,048 12-29-98 Weaver, et al. 166 279 04-21-98
5,893,416 04-13-99 | Read. . 166 304 11-28-97
5,908,073 06-01-99 Nguyen, et al. 166 276 06-26-97
5,924,488 07-20-99 | Nguyen, etal. 166 280 06-11-97
5,964,291 10-12-99 Bourne, et al. 166 279 02-28-96
1. |6,004,400 12-21-99 Bishop, et al. 134 2 07-09-97
6,024,170 02-15-00 McCabe, et al. 166 300 06-03-98
GS 6,028,113 02-22-00 Scepanski 514 643 09-27-95
EXAMINER DATE CONSIDERED
EXAMINER: Initial if citation considered, whether or not citation is in conformance with MPEP § 609. Draw line through citation if
not in conformance and not considered. Include copy of this form with next communication to the applicant.
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Application No. licant(s .
FTO-1449 » {)Jpnassigned Ai)?ol:'adle(y)L. Todd, et al
Information Disclosure Citation in an Docket Number Group Art Unit | Filing Date
Application 2002-1P-009210U1P2 Concuf'rently
: Herewith
U.S. PATENT DOCUMENTS
DOCCOIENT | 1SSUR/PUB. NAME cLass | suBcLass | "ILING
GS | 6047772 04-11-00 Weaver, et al. 166 276 11-09-98
| 6,059,034 A 05-09-00 Rickards, ef al. 166 280 - 05-27-98
6,114410 A 09-05-00 Betzold 523 130 08-04-98
6,123,965 09-26-00 Jacob, et al. 424 489 08-18-98
6,135,987 10-24-00 Tsai, et al. 604 365 12-22-99
6,162,766 12-19-00 Muir, ez al. 507 267 05-29-98
6,169,058 B1 01-02-01 Le,etal. 507 222 06-05-97
6,172,011 Bl 01-09-01 Card, et al. 507 204 03-08-96
6,189,615 Bl 02-20-01 Sydansk 166 270 12-15-98
6,202,751 B1 03-20-01 Chatterji, et al. 166 276 07-28-00
6,209,643 B1 04-03-01 Nguyen, et al. 166 276 03-06-00
6,209,646 B1 04-03-01 Reddy, et al. 166 300 04-21-99
6,214,773 Bl 04-10-01 Harris, et al. 507 271 09-29-99
6.242.390 B1 06-05-01 Mitchell et al. 507 211 07-31-98
6,260,622 Bl 07-17-01 Blok, et al. 166 305.1 12-23-98
6,311,773 BI 11-06-01 Todd, et al. 166 280 01-28-00
6,323,307 Bl '11-27-01 | Bigg, eral. 528 354 08-16-95
6,326,458 Bl 12-04-01 Gruber, et al. 528 354 10-07-93
6,328,105 B1 12-11-01 Betzold 166 280 07-14-00
6,357,527 Bl 03-19-02 Norman, et al. 166 300 05-05-00
6,364,945 B1 04-02-02 Chatterji, ef al. 106 677 12-13-00
6,387,986 B1 05-14-02 Moradi-Araghi, et al. 523 21t 06-24-99
6,390,195 B1 05-21-02 Nguyen, et al. 166 276 10-27-00
6,422,314 Bl 07-23-02 Todd, et al. 166 312 08-01-00
6,439,309 B1 08-27-02 Matherly, et al. 166 276 12-13-00
\ / 6,454,003 Bi 09-24-02 Chang, et al. 166 270 06-14-00
GS | 6,485,947 Bl 11-26-02 Rajgarhia, et al. 435 139 05-19-00
EXAMINER DATE CONSIDERED

EXAMINER: Initial if citation considered, whether or not citation is in conformance with MPEP § 609. Draw line through citation if
not in conformance and not considered. Include copy of this form with next communication to the applicant.
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Application No. Applicant(s)
PTO-144 catic
0-1449 Unassigned Bradley L. Todd, et al
Information Disclosure Citation in an Docket Number Group Art Unit | Filing Date
Application 2002-1P-009210U1P2 Concurrently
' Herewith
U.S. PATENT DOCUMENTS

DOC;’(I‘)‘ENT ‘SS%UB' NAME CLASS | SUBCLASS F&’;‘S

GS | 6,488,091 B1 12-03-02 Weaver, et al. 166 300 06-11-01
6,488,763 B2 12-03-02 Brothers, et al. 106 692 10-05-01
6,494,263 B2 12-17-02 Todd 166 312 01-09-01
6,508,305 B1 01-21-03 Brannon, et al. 166 293 09-14-00
6,527,051 Bl 03-04-03 Reddy, et al. 166 300 07-12-02
6,554,071 BI 04-29-03 Reddy, et al. 166 293 07-12-02
6,569,814 B1 05-27-03 Brady, et al. 507 201 04-20-00
6,599,863 B1 07-29-03 Palmer et al. 507 219 08-20-99
6,667,279 B1 12-23-03 Hesser, et al. 507 225 11-13-97
6,669,771 B2 12-30-03 Tokiwa, et al. 106 162.7 12-08-00
6,681,856 B1 01-27-04 Chatterji, et al. 166 294 05-16-03
6,686,328 B1 02-03-04 Binder 510 446 07-09-99
6,710,019 B1 03-23-04 Sawdon et al. 507 136 07-16-99

;JOSOI J0016562A1 08-23-01 Muir et al. 507 201 11-29-00

;JOS(B 00603 74A1 03-27-03 Cooke, Jr. 507 200 09-24-02

gosos /0114314A1 06-19-03 | Ballard et al. 507 100 12-19-01
;Josos/omomm 07-10-03 | Vollmer 507 100 12-11-02

?:03 J0188766A1 10-09-03 ° | Banerjee, et al. 134 7 12-19-02
;J()so3/0234103A1 12-2503 | Leeeral 166 293 06-20-02

30304 0014607A1 01-22-04 Sinclair e al. 507 200 07-16-02

;J:M JO040706A 1 ) 03-04-04 Hossaini, et al. 166 278 08-28-02
30804/0055747/\1 03-25-04 | Lee 166 278 09-20-02

\\/4 3&4,0106525 Al 06-03-04 Willbert, et al. 507 200 10-17-03
GS 20504/0 138068A1 07-15-04 Rimmer, et al. 507 100 12-19-03

EXAMINER DATE CONSIDERED

EXAMINER: Initial if citation considered, whether or not citation is in conformance with MPEP § 609. Draw line through citation if
not in conformance and not considered. Include copy of this form with next communication to the applicant.
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Application No. Applicant(s)
PTO-1449 .
° Unassigned Bradley L. Todd, et al
Information Disclosure Citation in an | Docket Number Group Art Unit | Filing Date
. e 2002-1P-009210U1P2 Concurrently
Application .
Herewith
U.S. PATENT DOCUMENTS
" DOCUMENT ISSUE/PUB. FILING
NO. DATE NAME CLASS SUBCLASS DATE
G5 | Sonar0152601 Al 08-0504 | Still, eral. - : 507 100 10-27-03
Us
2004/0152602A11 08-05-04 Boles 507 100 01-15-04
Us
2004/0231845 Al 11-25-04 . | Cooke, Jr. 166 279 05-14-04
US Pat. App. No. Blauch, et al. i
10/864,061 i (Ref. 2003-IP-012485U1) ) 06-09-04
US Pat. App. No. Blauch, et al.
10/864,618 - (Ref. 2003-IP-012486U1) - - 06-09-04
US Pat. App. No. Nguyen, et al. ]
10/608,291 ) (Ref. 2002-1P-009210U1) ) - 06-27-03
US Pat. App. No. Blauch, ez al. ' oa
1N/ | 100947427 - (Ref. 2002-IP-009210U1P1) - - 09-20-04
G5 | erl o R s Ef)toglilp-oomoum) - : :
Unassigned) i
FOREIGN PATENT DOCUMENTS
DOCUMENTNO. |  DATE COUNTRY CLASS | SUBCLASS [yes | 'No.
GS | WO 93/15127 Al 08-05-93 | PCT cfic | 6306 X
WO 94/07949 Al 04-14-94 PCT C(sK 1 lloo X
WO 94/08078 Al 04-14-94 PCT DQIF 652 X
WO 94/08090 Al 04-14-94 PCT D31H 19128 X
WO 95/09879 Al 04-13-95 PCT 8G 63]08 X
v WO 97/11845A1 04-03-97 PCT B32B 27'08 X
GS | wo 9927229 06-03-99 PCT E4iB 4326 X
EXAMINER DATE CONSIDERED
EXAMINER: Initial if citation considered, whether or not citation is in conformance with MPEP § 609. Draw line through citation
if not in conformance and not considered. Include copy of this form with next communication to the applicant.
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Application No. Applicant(s)
PTO-1449 Unassigned Bradley L. Todd, et al
. . ceogs e Docket Number Group Art Unit | Filing Date
Information Disclosure Citation in an
Applicati 2002-1P-009210U1P2 Concurrently
pplication .
. Herewith
U.S. PATENT DOCUMENTS
DOCUMENT ISSUE/PUB. . FILING
NO. DATE NAME CLASS | SUBCLASS DATE
FOREIGN PATENT DOCUMENTS
O]
DOCUMENT NO. DATE COUNTRY CLASS | SUBCLASS e T N
GS | wo01/87797 Al ‘112201 | PCT cf4B 28h2 X
WO 02/12674 Al 03-27-03 PCT E41B | 37006 X
WO 03/027431 A2 04-03-03 PCT E31B X
WO 03/027431 A3 04-03-03 PCT EZIB 4306 X
WO 04/037946 A1 | 05-06-04 PCT COPK 7/90 X
WO 04/038176 Al " 05-06-04 PCT E2IB 4307 X
EP 0510 762 A2 04-16-92 Europe ' CiiD 17400 X
EP 0 879 935 A2 11-25-98 Europe E2)B 4306 X
EP () 879 935 A3 02-10-99 Europe E2 436 X
GS | GB 2348907 A 10-18-00 UK E2|B 4346 X
EXAMINER ' DATE CONSIDERED
EXAMINER: Initial if citation considered, whether or not citation is in conformance with MPEP § 609. Draw line through citation
if not in conformance and not considered. Include copy of this form with next communication to the applicant.
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PTO-1449

Information Disclosure Citation in an

Application No. Applicant(s)
{_Unassigned Bradley L. Todd, et al

Application

Docket Number Group Art Unit | Filing Date
2002-1P-009210U1P2 Concurrently
Herewith

FOREIGN PATENT DOCUMENTS

- DOCUMENT NO. DATE COUNTRY CLASS | SUBCLASS

TRANSLATION

Yes No

NON-PATENT DOCUMENTS

DOCUMENT (Including Author, Title, Source, and Pertinent Pages)

GS

Simmons, et al., Poly(phenyllactide): Synthesis, Characterization, and Hydrolytic Degradation,
Biomacromolecules, Vol. 2, No. 2, 2001 (pp. 658-663)

Yin, et al., Preparation and Characterization of Substituted Polylactides, American Chemical Society,
Vol. 32, No. 23, 1999 (pp. 7711-7718)

Yin, et al., Synthesis and Properties of Polymers Derived form Substituted Lactic Acids, American
Chemical Society, Ch. 12, 2001 (pp. 147-159)

Cantu, et al, Laboratory and Field Evaluation of a Combined Fluid-Loss-Control Additive and Gel
Breaker for Fracturing Fluids, SPE 18211, Society of Petroleum Engineers, 1990

Love, et al, Selectively Placing Many Fractures in Openhole Horizontal Wells Improves Production,
SPE 50422, Society of Petroleum Engineers, 1998

McDaniel, et al, Evolving New Stimulation Process Proves Highly Effective in Level I Dual-Lateral
Completion, SPE 78697, Society of Petroleum Engineers, 2002

Albertsson, et al, Aliphatic Polyesters: Systhesis, Properties and Applications, Advances in Polymer
Science, Vol. 157, Degradable Aliphatic Polyesters, 2002 )

Dechy-Cabaret, et al, Controlled Ring-Opening Polymerization of Lactide and Glycolide, American
Chemical Society, Chemical Reviews, A-Z, AA-AD, received 2004

Funkhouser, et al, Synthetic Polymer Fracturing Fluid for High-Temperature Applications, SPE 80236,
Society of Petroleum Engineers, 2003

Chelating Agents, Encyclopedia of Chemical Technology, Vol. 5 (764-795)

Vichaibun, et al, A New Assay for the Enzymatic Degradation of Polylactic Acid, Short Report,
ScienceAsia, Vol. 29, 2003 (pp. 297-300)

Halliburton, SurgiF rac” Service, A Quick and Cost-Effective Method to Help Boost Production From
Openhole Horizontal Completions, Halliburton Communications, HO3297, 2002 )

Halliburton, Cobra Frac™ Service, Coiled Tubing Fracturing—Cost-Effective Method for Stimulating
Untapped Reserves, HO23 19R, Halliburton Energy Services, 2000

GS

Halliburton, CobraJet Frac™™ Service, Cost-effective Technology That Can Help Reduce Cost Per BOE
Produced, Shorten Cycle Time and Reduce Capex, Halliburton Communications

EXAMINER /George Suchfield/ DATE CONSIDERED

12/12/2006

EXAMINER: Initial if citation considered, whether or not citation is in conformance with MPEP § 609. Draw line through citation
if not in conformance and not considered. Include copy of this form with next communication to the applicant.
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Application/Control No. Applican.t(s)/_Patent Under
‘ 11/048,465 Reexamination
Notice of References Cited _ .
Examiner Art Unit
George Suchfield 3676 Page 1 of 1
U.S. PATENT DOCUMENTS
* coumDocum-ent Nur?b_er Date Name Classification
ry Code-Number-Kind Code MM-YYYY
* [ A | US-3,173,484 03-1965 HUITT JIMMIE L; et. al. 166/280.1
* | B | US-2002/0020527 02-2002 Kilaas et al. 166/250.01
* | ¢ | US-2004/0261999 12-2004 Nguyen, Philip D. 166/292
* | p | US-7,044,220 05-2006 Nguyen et al. 166/280.2
E | US-
F | US-
G | US-
H | US-
| | US-
J | US-
K | US-
L | US-
M | US-
FOREIGN PATENT DOCUMENTS
* counu%%%':i?mhiimﬁé Code M“£$$YY Country Name Classification
N
o}
P
Q
R
S
T
NON-PATENT DOCUMENTS
* Include as applicable: Author, Title Date, Publisher, Edition or Volume, Pertinent Pages)
V]
\
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
P'_TO-892 (Rev. 01-2001)

Notice of References Cited

Part of Paper No. 20061212
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Search Nofes

Application/Control No.

Applicant(s)/Patent under
Reexamination

11/048,465 TODD ET AL.
Examiner Art Unit
) George Suchfield 3676

SEARCH NOTES

(INCLUDING SEARCH STRATEGY)

269, 902, 924 (text search only)

DATE EXMR
S.!\l.‘s 10/608,291; 10/947,427 refs 12/12/2006 GS.
ck'ed
EAST - all databases (see search
history printout) 12/12/2006 G.S.
166/276, 278, 280.1, 280.2, 281, 295,
.| 300, 308.1, 308.2; 507/211, 219, 260, 12/12/2006 G.S.

SEARCHED
Class Subclass Date Examiner
INTERFERENCE SEARCHED
Class Subclass Date Examiner

U.S. Patent and Trademark Office

Part of Paper No. 20061212
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EAST Search History

Ref Hits | Search Query . DBs Default Plurals | Time Stamp

# Operator '

L 5699 ((166/276,278,280.1,280.2,281, "I US-PGPUB; | OR OFF 2006/12/12 11:06
295,300,308.1,308.2) or (507/211, | USPAT; /
219,260,902,924)).CCLS. USOCR

12/12/06 11:21:37 AM :

. Page 1
C:\Documents and Settings\gsuchfield\My Documents\EAST\Workspaces\11048465.cip.wsp
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EAST Search History

L2 172 | ("2238671"|"2703316"|"200100165 | US-PGPUB; | OR OFF | 2006/12/12 11:06
62"|"20020036088"|"20030060374" | USPAT;
|"20030114314"|"20030130133"|"2 | USOCR
-0030188766"|"20030234103"|"2004
0014607"|"20040040706"| "2004005
5747"|"20040094300"| 2004010652
5"|"20040138068"|"20040152601"|"
-20040152602"| "20040216876"| "200
40231845"|"20040261993"|"200402
61996"|"20050006095" | "200500289
76"|"20050034861"| "20050034865"
"20050034868"| "20050103496" | "2
0050252659"|"20050272613"|"3173
484"|"3195635"|"3272650"|"330271
9"|"3364995"|"3366178"|"3455390"
|"3784585"| "3819525"|"3828854"|"
3868998"|"3912692"|"3948672"|"39
55993"|"3960736"|"3968840"| "3998
272"|"3998744"|"4068718"|"416979
8"|"4172066"|"4261421"|"4387769"
|"4460052"| "4470915"|"4498995"|"
4526695"|"4694905"|"4715967"|"47
16964"|"4785884"|"4797262"|"4809
783"|"4817721"|"4843118" | "484846
7"|"4886354"|"4957165"|"4961466"
|"4986353"|"4986354"|"4986355"|"
5082056"|"5142023"|"5216050"| "52
47059"|"5249627"|"5249628"|"5295
542"("5325923"|"5330005"|"535902
6"|"5360068"|"5363916"|"5373901"
|"5386874"|"5396957"|"5402846"|"
5439055"|"5460226"|"5464060"|"54
75080"| "5484881"|"5497830"|"5499 |
678"|"5505787"|"5512071"|"553680
7"|"5591700"| "5594095"|"5604186"
|"5670473"|"5698322"|"5765642"|"
5791415"|"5833000"| "5839510"|"58
49401"|"5893416"| "5908073"|"5924
488"|"5964291"|"6004400"| "602417
0"|"6028113"|"6047772"|"6059034"
|"6114410"|"6123965"|"6131661"|"
6135987"|"6143698"|"6162766"|"61
69058"|"6172011"|"6189615"|"6202
751"|"6209643"|"6209646"|"621477
3"|"6242390"|"6260622"|"6311773"
|"6323307"|"6326458"|"6328105"|"
6357527"|"6364945"|"6380138"|"63
87986"|"6390195"| "6422314"|"6439
309"|"6454003"|"6485947"| "648809
1"|"6488763"|"6494263"|"6508305"
|"6527051"|"6554071"|"6569814"|"
6599863"|"6667279"|"6669771"|"66
81856"|"6686328"|"6702023"|"6710
019"|"6763888"|"6817414"|"689605
8"|"6949491").PN.

12/12/06 11:21:37 AM Page 2
C:\Documents and Settings\gsuchfield\My Documents\EAST\Workspaces\11048465.cip.wsp
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EAST Search History

L3 162

("2238671"|"2703316"|"200100165
62"("20020036088"| "20030060374"
|"20030114314"|"20030130133"|"2
0030188766"|"20030234103"|"2004
0014607"|"20040040706" | "2004005
5747"|"20040094300"| "2004010652
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Practitioner's Docket No. _ 2002~ 1P-009210U1P2 PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Patent application
of

Inventor(s)

for

Title of invention
OR

In re appllcaﬂon of: Bradley L. TOdd, et al.

Application No.: 0 117 048,465 Group Art Unit; 3672
Filed: 2/1/2005 Examiner: Unknown
Forr COMPOSITIONS AND METHODS FOR IMPROVING FRACTURE CONDUCTIVAITY

IN A SUBTERRANEAN WELL
Mail Stop Amendment

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

TRANSMITTAL OF INFORMATION DISCLOSURE STATEMENT.
WITHIN THREE MONTHS OF FILING OR
BEFORE MAILING OF FIRST OFFICE ACTION (37 C.F.R. § 1.97(b))

CERTIFICATION UNDER 37 C.F.R. §§ 1.8(a) and 1.10*
(When using Express Mail, the Express Mail label number Is mandatory;
Express Mail certification Is optional.)

I hereby certify that, on the date shown below, this correspondence Is being:
MAILING

deposited with the United States Postal Service in an envelope addressed to Commissioner for Patents, P.O.
Box 1450, Alexandria, VA 22313-1450

37 C.FR. § 1.8(a) 37C.FR. § 1.10 °
XX with sufficient postage as first class mail. 0 as “Express Mail Post Office to Addressee”
Mailing Label No. (mandatory)
TRANSMISSION

[ facsimile transmitted to the Patent and Trade

Dat«:6 a\‘ 0[(

(type or print name of person certifying)

* Only the date of filing (§ 1.6) will be the date used In a patent term adjustment calculation, although the date
on any certificate of mailing or transmission under § 1.8 continues to be taken into account in determining
timeliness. See § 1.703(f). Consider "Express Mail Post Office to Addressee” (§ 1.10) or facsimile transmission
(§ 1.6(c)) for the reply to be accorded the earflest possible filing date for patent term adjustment calculations,

(Transmittal of Information Disclosure Statement Within Three Months of Filing or Before Mailing of First Office
Action [8-3}—page 1 of 3)
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NOTE: 37 C.F.R. 1.98(b): ‘
(1) Each U.S. patent listed in an information disclosure statement must be identified by inventor, patent
number, and issue date. )

(2) Each U.S. patent application publication listed in an Information disclosure statement shall be
identified by applicant, patent application publication number, and publication date.

(3) Each U.S. application listed in an information disclosure statement must be identified by the
inventor, application number, and filing date.

(4) Each foreign patent or published foreign patent application listed in an information disclosure
statement must be identified by the country or patent office which issued the patent or published
the application, an appropriate document number, and the publication date indicated on the patent
or published application.

(5) Each publication listed in an information disclosure statement must be identified by publisher,
author (if any), title, relevant pages of the publication, date, and place of publication.

WARNING: No extension of time can be had under 37 C.F.R. § 1.136 (a} or (b} for filing an IDS. 37 C.F.R.
§ 1.97().

NOTE: The “filing date of a national application” under 37 C.F.R. § 1.97(b) has two possible meanings. Where
the filing is a dirett one to the United States Patent & Trademark Office, the filing is defined in 37 C.F.R
§ 1.53(b) as “the date on which: (1) A specification containing a description pursuant to § 1.71 and
at least one claim pursuant to § 1.75; and (2) any drawing required by § 1.81(a), are filed in the Patent
and Trademark Office in the name of the actual inventor or inventors as required by § 1.41.” 37 C.F.R.
§ 1.97(b)(1). On the other hand, an intemational application that enters the national stage occurs when
the applicant has filed the documents and fees required by 35 U.S.C. § 371(c) within the periods set
forthin § 1.494 or § 1.495. 35 U.S.C. § 371(c) requires the filing of the following: (1) the basic national
fee; (2) & copy of the intemational application, unless already sent by the Interational Bureau, and
optionally an English translation if filed In another language; and, also optionally (3) amendments under
PCT Article 19, with a translation into English if made in another language; (4) an oath or declaration;
and (5) a translation into English of any annexes to the international preliminary examination report, if
such annexes were made in another language. The optional items must be submitted later, with
surcharges. 37 C.F.R. § 1.97(b)(2).

IDENTIFICATION OF TIME OF FILING THE ACCOMPANYING
INFORMATION DISCLOSURE STATEMENT

The information disclosure statement submitted herewith is being filed within three
months of the filing date of the application or date of entry into the national stage of an
international application or before the mailing date of a first Office action on the merits,
whichever event occurs last. 37 C.F.R. § 1.97(b).

NOTE: “No certification or fee is due when the filing is made within the above time period. It is advisable to
ensure that no Office action has been mailed if the disclosure statement is delayed until after three
months from filing.”

NOTE: “An information disclosure statement will be considered to have been filed on the day it was received
in the Office, or on an earlier date of a mailing if accompanied by a properly executed certificate of
mailing under 37 C.F.R. 1.8, or Express Mail certificate under 37 C.F.R. 1.10. An Office action is mailed
on the date indicated in the Office action.” Notice of April 20, 1992 (1138 O.G. 37-41, 39). See also
§ 609, M.P.E.P., 8th Edition.

NOTE: “The term ‘national application’ includes continuing applications (continuations, divisions, continuations-
In-part) so three-months will be measured from the actual filing date of an application as opposed (sic]
to the effective date of a continuing application.” Notice of April 20, 1992 (1138 O.G. 37-41, 39).

(Transmittal of Information Disclosure Statement Within Three Months of Filing or Before Mailing of First Office
Action [6-3]—page 2 of 3)
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NOTE: “An action on the merits means an action which treats the patentability of the claims in an application,
as opposed to only formal or procedural requirements. An action on the merits would, for example,
contain a rejection or indication of allowability of a claim or claims rather than just a restriction
requirements (37 C.F.R. 1.142) or just a requirement for additional fees to have a claim considered (37
C.F.R. 1.16(d)). Thus, if an application was filed on Jan. 1 and the first Office action on the merits was
not malled until six months later on July 1, the examiner would be required to consider any proper
information disclosure statement filed prior to July 1." Notice of April 20, 1992 (1138 0.G. 37-41, 39).

WARNING: “A petition for suspension of action to allow applicant time to submit an information disclosure
statement will be denied as failing to present good and sufficient reasons, since 37 C.F.R. § 1.97
provides adequate recourse for the timely submission of prior art for consideration by the examiner.”
Notice of July 6, 1992 (1141 O.G. 63). But see § 103(d) and (c), limited suspension of action in
a continued prosecution application (CPA) filed under § 1.53(d) and in a request for continued
examination (RCE) under § 1.114.

sl [ L

SIGNATURE OF PRACTITIONER

Reg. No.. 28,626 Robert A. Kent

Tel. No: (580-251-3125 (type or print name of practitioner)
PO BOX 1431
Customer No.: 50, Address

DUNCAN og 73536-0440

(Transmittal of Information Disclosure Statement Within Three Months of Filing or Before Maliling of First Office
Action [6~3]—page 3 of 3)
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1449 Application No. Applicant(s):
N 11/048,465
4 . iscl Citati BRADLEY L. TODD, ET AL.
gpformation Disclosure Citation Docket Number Group Art Unit_| Filing Date
7 7006 in an Application 2002-1P-009210U1P2
& 3672 02/01/2005
/
; U.S@ENT DOCUMENTS
& FRdpeatS” :
- DOCUMENT NO. | DATE NAME CLASS SUBCLASS | FILING DATE
1. | 3,998,272 1212176 | Maly 166 281 04/21/75
2. | 4,261,421 04/14/81 | Watanabe 166 281 03/24/80
3. | 6,380,138 04/30/02 | Ischy, et al. 507 204 11/22/99
4. | 6,896,058 B2 05/24/05 | Munoz, Jr., et al. 166 279 10/22/02
5. | 6,949,491 B2 09/27/05 | Cooke, Jr. 507 219 09/24/02
6. | 2004/0216876 A1 | 11/04/04 | Lee 166 280.1 06/01/04
7. | 2005/0272613 A1 | 12/08/05 | Cooke, Jr. 507 219 08/05/05
-FOREIGN PATENT DOCUMENTS
DOCUMENT NO. | DATE | COUNTRY CLASS | suBcLAss [JRENSLATON
8. | EP1413710A1 04/28/04 | EUROPEAN E21B 43/27 X
NON-PATENT DOCUMENTS
DOCUMENT (Including Author, Title, Source, and Pertinent Pages) DATE
EXAMINER DATE CONSIDERED
EXAMINER: Initial if citation considered, whether or not citation is in conformance with MPEP § 609. Draw line through
citation if not in conformance and not considered. Include copy of this form with next communication to the applicant.

U.S. Patent and Trademark Office
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Practitioner’s Docket No, _2002-1P-009210U1P2 PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Patent application

of nventor(s)

for ~itie of invention
OR

in re application of: Bradley L. Todd, et al.

Application No.: 11 / 048,465 Group Art Unit: 35722
Flled: 02/01/2005 Examiner:

For: Compositions and Methods for Improving Fracture Conductivity in a
Subterranean Well
Amendment

Mall Stop
Commissioner for Patents
P.0. Box 1480

Alexandria, VA 22313-1480

TRANSMITTAL OF INFORMATION DISCLOSURE STATEMENT
WITHIN THREE MONTHS OF FILING OR
BEFORE MAILING OF FIRST OFFICE ACTION (37 C.FR. § 1.97(b))

CHERTIFICATION UNDER 37 O.F.R. §§ 1.8(a) and 1.10*
(When using Express Mal, the Express Mall label number Is mandstory;
Express Mall certification is optional)

| hereby certily that, on the date shown below, this correspondence ls being:
MAILING

B depositad with the United States Postal Service in an envelope addressed to Commissioner for Patents, P.O.
Box 1480, Alexandria, VA 22313-1480

J7CFR § 1.8(a) J7CFR. § 1.10°
XX with sufficient postage as first class mall. 0O a8 "Express Mall Post Office to Addressee”
M-lm.bdua émandstory)
O facsimie transmitted to the Patent and Ti 4 -

Qm\m X N

Tammy Knight
(type or print name of person certifying)

* Only the date of fling (§ 1.6 will be the date used in & patent term acjustment caiculation, aithough the dste
on any certificate of mailing or transmission under § 1.8 continues to be taken into sccount in determining
timediness. See § 1.703(). Consider “Express Mail Post Office to Addressee” (§ 1.10) or facsimile transmission
(8 1.6() for the reply (o be accorded the earflest possidle filng date for patent term acfustment calculstions.

(Transmittal of !nformation Disclosure Statsment Within Three Months of Filing or Before Maiiing of First Office
Action [8-3}—page 1 of 3)
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NOTE: 37 C.F.AR 1.88()k .
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number, and issue date.

(2) Each U.S. patant appiication publication listed in an Information diaclosure statement shall be
Wwwmmmmmmmmm
(a)EadaU.S.vpﬂuﬂmlmodhmhlomuﬂwdsdmmmmtmwboldmﬁﬂodbym
Inventor, spplication number, and fiing date.
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or published application,
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WARNING: No extension of time can be had under 37 C.F.R § 1.136 (a) or (b) for fiing an IDS. 37 C.F.R

$ 1.970).

NOTE: mmma.mmmpﬂaum'uwsrcﬁns1.97mmmmbnmwnm
m.mmw«mmwusmmurmom.unmhgudmndlnsmﬁn.
§ 1.530) as “the date on which: (1) A specification containing 8 description pursuant to § 1.71 and
at least one ciaim pursuant to § 1.75; and (2) any drawing required by § 1.81(n), are filed in the Patent
and Trademark Office in the name of the actual inventor or inventors as required by § 1.41.” 37 C.F.A.
[ ] 1.97¢x1}MWWW,MMMMWMMMMWMM“MMWM
mwmwmmnmmmmuuacssrv(c)wimvnpmdam
forthin§ 1.4940or§ 1.496.35USC. § 3871(c) requires the filing of the following: (1) the basic national
foe; (2) & copy of the international appiication, unless already sent by the International Bureau, and
mmumawmmuwhmwmmmwmmum
PCT Article 19, with a transiation into English if made in another language; (4) an oath or declaration;
ma)amhﬂmmm&WMmymbﬂnhmMpmmunUMW”
such annexss were made in another language. The optional items must be submitted later, with

surcharges. 37 C.F.R. § 1.97(®)2).

IDENTIFICATION OF TIME OF FILING THE ACCOMPANYING
INFORMATION DISCLOSURE STATEMENT

The information disclosure statement submitted herewith is being filed within three
months of the filing date of the application or date of entry into the national stage of an
international application or before the mailing date of a first Office action on the merits,
whichever event occurs last. 37 C.F.R. § 1.97(b).

NOTE: “No certification or fee is dus when the filing is made within the above time period. It /s aavisable to
ensure that no Office action has been mailed if the disclosure statement is delayed until after three
months from filing.”

NOTE: “An information disciosure statement will be considered to have been filed on the day it was received
in the Office, or on an sarfler date of a malling if accompanied by a properly executed certificate of
mailing under 37 C.F.R. 1.8, or Exprass Mail certificate under 37 C.F.R. 1.10. An Office action is mailed
on the date indicated in the Office action.® Notice of Apni 20, 1992 (1138 O.G. 37-41, 39). See also
§ 609, M.P.EP., 8th Edition.

NOTE: “The term ‘national application’ includes continuing applications (continuations, divisions, continuations-
Mnmmwummmmmamummmuwml
to the effective date of a continuing appiication.” Notice of April 20, 1992 (1138 0.G. 37-41, 39).

(Transmittal of Information Disclcsure Statsment Within Three Monthe of Fiing or Before Mailing of First Office
Action [6-3}—page 2 of 3)
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“An action merits means an action which treats the patentability of the claims i an application,

NoTE :wmw”:wmrnw«mmmmmmmmum
m-m«mama-m«mmmm.m
f87CFR 1.14au)nambrmh.bhmaddnmm

CFR 1.1mmn.lhnmpludenmﬁdmm 1 and the first Office action on the merits was

not mailed untl six months Iater on July 1, the examinar would be required to consider any proper
mwwuwumwmdwn 1992 (1138 O.G. 37-41, 39

ARNING: “A petition wumwmwmwm-nhmmw

w s:umguw-mnmmmmmmaranug 1.97
MMW&“MMdWﬂMMM»MW'
Notice of Ady 6, 1982 (1141 O.G. 63). Bt see § 1030y and (), imited suspension of action in
.mmmmmw(cwmms 1.53(cd) and In a request for continued
examination (RCE) under § 1.114.

ISP

Reg. No.: 28,626 . Robert A. Kent

(type or print name of practitioner)
Tel. No.: . (580) 251-3125

PO BOX 1431
Customer No.: P.O. Address

DUNCAN g 73536-0440
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@TCP Application No. Applicant(s):

11/048,465 BRADLEY L. TODD, ET AL
Z.
'"?% nation Disclosure Citation Docket Number Group Art Unit [ Filing Date
JAN 272006 © ) inan Application 2002-1P-009210U1P2 3672 02/01/2005

¢
- "‘M,\WT DOCUMENTS

DOCUMENT NO. | DATE NAME CLASS SUBCLASS | FILING DATE

FOREIGN PATENT DOCUMENTS

DOCUMENT NO. | DATE | COUNTRY CLASS | SUBCLASS \T(EQNSLA;:?N
WO 05/085595 A1 | 09/15/05 | PCT E218B 43/267 X
B. | EP1447523A1 | 08/18/04 | EuropEAN E21B 43/26 X

NON-PATENT DOCUMENTS

DOCUMENT (Including Author, Title, Source, and Pertinent Pages) DATE
A FOREIGN COUNTERPART AND SEARCH REPORT FOR INTERNATIONAL PATENT APPLICATION NO.
"~ | PCT/GB2005/002984 (FOR 2002-1P-009210U1P1) 11/28/2005
EXAMINER DATE CONSIDERED

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

U.S. Patent and Trademark Office
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Practitioner’s Docket No, _2002-TP-009210U1P2 PA

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Patont application
of
inventor(s)
for
Title of invention
OoR

in re application o Bradley L. Todd, et al.

Appiication No.: 0 11 /048,465 Group At Unit 3672

Flled: 2/1/2005 Examiner; unknown
For; COMPOSITIONS AND METHODS FOR IMPROVING FRACTURE CONDUCTIVITY

Malﬂlog é SHETEERANEAN WELL
Commissioner for Patents

P.O. Box 1480

Alexandria, VA 22313-1480

TRANSMITTAL OF INFORMATION DISCLOSURE STATEMENT
; WITHIN THREE MONTHS OF FILING OR
BEFORE MAILING OF FIRST OFFICE ACTION (37 CF.R. § 1.97(b))

CERTIFICATION UNDER 37 O.F.A, §§ 1.8(a) and 1.10°

(When using Express Mall, the Express Mall lsbel number is mendstory;
Express Mall certification ks aptional) ’

I hereby certlly thet, on the date shown below, this comespondence s being:
: MARLING
p M.mmwmmmmhmmmumsmupmna
N CER § 1800 S7TCPRA § 1.10°
XX with sufficient postage as first ciass mell. O s “Express Mall Post Office to Addresses”
Malling Label No. {mandatory)

—Lhagidy Smith
{ype ar print name of person certifying)

* Only the date of fiing (§ 1.quunuuncmmmmm¢

an any certificate of mailing or transmission under § 1.omuuummmn4¢::w=:
timediness. Sse § 1.703(). Conalider “Exprese Mall Post Ofice 1o Addresses”’ (§ 1.10) or fecsimille transmission
3 1.mummnumnmmwuummmm

amamwmmmmamaammdmm
Action (8-3—page 1 of §

BEST AVAILABLE COPV
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NOTE: 37 CF.R 1.58% ‘
(7) Esch UL8. patent lsted In an information disciosure staternent must be identified by inventor, patent
number, and lssus date,

() Each U.8. patent application publicstion ksted In an information discicsure statement shall be
identified by sppiicant, petert sppiication publication number, and publication date.
(9 Esch U8, spplication lsied In an information disciosure staterment must be identified by the

iventar, spplication number, and fling date.

(4 Each foreign patent or published foreign patent application listed in an information disciosure
stalament must be identiied by the countly ar palent office which issued the patent or published
the applicaion, an sppropriste document number, and the publication dete indicsted an the patent

or published application.
(3 Each publication lsted b an information disciosure ststement must be identified by publisher,
author @ any), ttha, relovent pages of the publication, date, and pisce of publication.
WARNING: h“dhmhhﬂu&ﬂcﬂ&l1.13“«”&&;.:“370&&
§197
NOTE: The “ling dale of & national spplication® under 37 CFR § 1.07(%y has two possibie meanings. Where
the fing s & dirett ane (0 the United States Petent & Trademerk Ofice, the Siing ls defined in 37 C.F.R,
§ 1.550) a0 hﬂmmmlmm.m;umn‘ 1.71 and
at joast one claim pursuant 1o § 1.75; and (2) any drawing required by § 1.81(x), are flad in the Petert
mmmnumdvmmm«m-mu. 1.41.°37CFR
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frthh g 1.486ar§ 1.496. 8 UBC § 371() requires the fling of the following: (1) the basic national
un.mdmmmmmm»unmmm
aoptionally an English transiation ¥ fled In another language; and, aho aptionally (3) amendments under
PCT Article 18, m.mmmnmnmwmmmam
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such annexss were mads i another language. The aptional teme muat be submitted Iater, with
surcherges. 37 C.F.A. § 1.978). .

IDENTIFICATION OF TIME OF FILING THE ACCOMPANYING
INFORMATION DISCLOSURE STATEMENT

|nmwwbm«ummmmmannmmommtmm,
whichever event occurs last. 37 C.FR. § 1.97d).
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h“%amm““danﬂw'mbyammmd
mailing under 37 C.F.R. 1.8 or Express Mal certificste under 37 C.F.R, 1.10. An Ofice action ls mailed
mmuwhmmm'mhdmzqwnnmo.a.ar-a,sas.w
§ 008, MP.EP, 8th Edition.

NOTE: mmww'mmmmmnmm
mnmwummnmmmdmwnww
to the effective dete of & cantinuing application.® Notice of Aprl 20, 1992 (1138 0.G. 37-47, 39.

UdeWMWMWdMaMMdMW
Action [6-2—psge 2 ot 3

BEST AVAILABLE COPY
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NOTE “An action on the merfts means an action which trests the pstentabilly of the cisims in an spplication,
a8 oppossd (o only formal or procedurel requirements. An action an the merits would, for axample,
contain 8 rejection or indication of allowabily of & claim or claime rather than just a restriction

@7 CFR 1.142) or jst & requirement for additional fees 1o have a ciaim canaidered (37

_ CF.R 1.168. Tha, ¥ an application wes fled on Jan, 1 and the first Office sction on the merits wes
not malled unill six months ister an Ady 1, the examiner woukd be required (o consider any proper
informetion disciosure statement ed prior 10 JAdy 1.° Notice of Aprll 20, 1962 (1138 O.G. 37-41, 38

WARNINGE “A petition for suspension of action to allow applicant time to submit an information disclosure
statement will be danisd as failing 10 present good and sufficient ressone, since 37 C.F.R § 1.97
provides recourse for the timely submiselon of prior art for considerstion by the examiner.®
Notice of Ay & 1908 (1141 O.Q 63 Bt sse § 1038Y and (o) imited suspension of sction by
8 contihued prosscution spplication (CPA) led under § 1.53(d) and in & request kv continued
axaminetion (RCE) under § 1.114.

SIGNATURE OF PRACTITIONER
Reg. No.: 28,626 Robert A. Kent
: of practitioner)
Tel. No: (580-251-3125 (e or print name
PO BOX 1431
Customer No.: P.0. Addrese

DUNCAN g 73536-0440

(Tranamittal of Information Disclosure Statement Within Three Months of Flling or Before Mailing of First Office
Action [8-3}—page 3 of 3

BEST AVAILABLE COPY
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Application No. Applicant(s):
11/048,465 BRADLEY L. TODD, ET AL.
Docket Number Group Art Unit | Filing Date
2002-1P-005484U1P2 3672 02/01/2005
U.S. PATENT DOCUMENTS
DOCUMENT NO. | DATE NAME CLASS SUBCLASS | FILING DATE
1. 6,702,023 B1 03/09/04 | Harris, et al. 166 307 03/07/00
2. 6,817,414 B2 11/16/04 | Lee 166 278 09/20/02
3. 2004/0094300 A1 | 05/20/04 | Sullivan, et al. 166 308.1 11/14/03
4. 2005/0103496 A1 | 05/19/05 | Todd, et al. 166 278 11/18/03
5. 2005/0252659 A1 | 11/17/05 | Sullivan, et al. 166 280.1 06/22/05
FOREIGN PATENT DOCUMENTS
DOCUMENT NO. | DATE | COUNTRY CLASS | SUBCLASS I(';‘QNSLA,::?"
NON-PATENT DOCUMENTS
DOCUMENT (including Author, Title, Source, and Pertinent Pages) DATE

EXAMINER

DATE CONSIDERED

EXAMINER: Initial if citation considered, whether or not citation is in conformance with MPEP § 609. Draw line through

citation if not in conformance and not considered. Include copy of this form with next communication to the applicant.

U.S. Patent and Trademark Office

STC Exhibit 1020, pg. 68
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Practitioner's Docket No. 2002-1P-009210U1P3 PATENT .

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Patent application

of
Inventor(s)
for '
Title of Invention
OR

In re application of: Bradley Todd, et al.

Application No.: 011 / 048,465 Group Art Unit: 3672

Filed:2/1/2005 Examiner:
For: COMPOSITIONS AND METHODS FOR IMPROVING FRACTURE CONDUCTIVITY IN A

Mail SESH KR ANEent L

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

TRANSMITTAL OF INFORMATION DISCLOSURE STATEMENT
WITHIN THREE MONTHS OF FILING OR
BEFORE MAILING OF FIRST OFFICE ACTION (37 C.F.R. § 1.97(b))

CERTIFICATION UNDER 37 C.F.R. §§ 1.8(a) and 1.10*
(When using Express Mall, the Express Mail label number is mandstory;
Express Mall certification Is optional)
| hereby certify that, on the date shown below, this correspondence is being:
MAILING

¥ deposited with the United States Postal Service in an envelope addressed to Commissioner for Patents, P.O.
Box 1450, Alexandria, VA 22313-1450

37CF.R. § 1.8(a) 37CFR. §1.10°
XX with sufficient postage as first class mall. O as “Express Mail Post Office to Addressee”
Maliing Labet No. {mandatory)
TRANSMISSION

O tacsimile transmitted to the Patent and Trademark Office, (703) -

Signature
Date:
h

(type or print name of person certifying)

* Only the date of filing (§ 1.6) will be the date used in a patent term adjustment calculation, although the date
on any certificate of mailing or transmission under § 1.8 continues to be taken into account in determining
timeliness. See § 1.703(}). Consider “Express Mail Post Office to Addressee” (§ 1.10) or facsimile transmission
(] 1.8(¢ﬂ)lorvnmplymbomwwm&mmummwmmwmmm

(TranmﬁndoflnfomuﬂonoisdosumsmmmThmMonﬁudFﬂlngorBafomMalﬂnquirstOMe.
Action [6-3}—page 1 of 3)
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NOTE: 37 C.F.R. 1.98) )
(1) Each U.S. patant listed in an information disclosure statement must be identified by inventor, patent
number, and /ssue dats.

(2) Each U.S. patent application publication listed in an Information disclosure statement shall be
identified by applicant, patent application publication number, and publication date.

(3) Each U.S. application listed In an Information disclosure statement must be identified by the
Inventor, application number, and filing date.

(4) Each foreign patent or published foreign patent application listed in an information disclosure
statement must be identified by the country or patent office which issued the patent or published
the application, an appropriate document number, and the publication date indicated on the patent
or published application.

(5) Each publication listed in an Information disclosure statement must be identified by publisher,
author (if any), title, relevant pages of the publication, date, and place of publication.

WARNING: No extansion of time can be had under 37 C.F.R. § 1.138 (a) or (b) for filing an IDS. 37 C.F.R.

$ 1.970.

NOTE: The “fiing date of a national appiication” under 37 C.F.R. § 1.97(b) has two possible meanings. Where
the filing i a direct one to the United States Patent & Trademark Office, the filing is defined in 37 C.F.A.
§ 1.53(b) as “the date on which: (1) A specification contalning a description pursuant to § 1.71 and
at loast one claim pursuant to § 1.75; and (2) eny drawing required by § 1.81(a), are filed in the Patent
and Trademark Office in the name of the actual inventor or inventors as required by § 1.41.* 37 C.F.R.
§ 1.97(b)7). On the other hand, an intemational application that enters the national stage occurs when
the applicant has filed the documents and fees required by 35 U.S.C. § 371(c) within the periods set
forthin § 1.494 or § 1.495. 35 U.S.C. § 371(c) requires the filing of the following: (1) the basic national
foe; (2) a copy of the intemational application, unless aiready sent by the international Bureau, and
optionally an English transiation if filed in another language; and, also optionally (3) amendments under
PCT Article 19, with a translation into English if made in another language; (4) an oath or declaration;
and (5) a translation into English of any annexes to the intemational preliminary examination repont, if
such annexes were made in another language. The optional items must be submitted later, with
surcharges. 37 C.F.R. § 1.97()(2).

IDENTIFICATION OF TIME OF FILING THE ACCOMPANYING
INFORMATION DISCLOSURE STATEMENT

The information disclosure statement submitted herewith is being filed within three
months of the filing date of the application or date of entry into the national stage of an
international application or before the maliling date of a first Office action on the merits,

whichever event occurs last. 37 C.F.R. § 1.97(b).

NOTE: “No certification or fee is due when the filing is made within the above time period. It is advisable to
ensure that no Office action has been mailed if the disclosure statement is delayed until after three
months from filing.”

NOTE: “An information disclosure statement will be considered to have been filed on the day it was received
in the Office, or on an earfier date of a malling if accompanied by a properly axecuted certificate of
mailing under 37 C.F.R. 1.8, or Express Mall certificate under 37 C.F.R. 1.10. An Office action Is mailed
on the date indicated in the Office action.” Notice of April 20, 1992 (1138 O.G. 37-41, 39). See also
§ 609, M.P.E.P., 8th Edition.

NOTE: “The term ‘national application’ Includes continuing applications (continuations, divisions, continuations-
[n-part) so three-months will be measured from the actual filing date of an application as opposed [sic]
fo the effective dats of a continuing application.” Notice of April 20, 1992 (1138 O.G. 37-41, 39).

UMMMInfamaﬂmthoamsmMMﬂﬂnmuMmﬁNdﬂungqumeMMﬁmomco
Action [6-3)}—page 2 of 3)
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NOTE: 'Mmmmmummmmmuwmmdvnddmmmmm
as opposed to only formal or procedural requirements. An action on the merits would, for example,
contaln a rejection or indication of allowability of & claim or ciaims rather than Just a restriction
requirements 37 C.F.R. 1.142) or just & requirement for additional fees to have a claim considered (37
C.F.R. 1.16(d)). Thus, if an application was filed on Jan. 1 and the first Office action on the merits was
not malled until six months latar on July 1, the examiner would be required to consider any proper
information disclosure statement flled prior to July 1.* Notice of April 20, 1992 (1138 O.G. 37-41, 39).

WARNING: “A petition for suspension of action to ellow appiicant time to submit an information disciosure
statement will be denied as failing to present good and sufficient reasons, since 37 C.F.R. § 1.97
mﬂdeaadequabmbrﬂndnﬂw&nbdonolpd«ﬂfwcms&nﬂmbyﬁemmhm'
Notice of July 8, 1992 (1141 O.G. 63). But see § 103(b) and (c), limited suspension of action in
& continued prosecution application (CPA) filed under § 1.53(d) and in & request for continued
examination (RCE) under § 1.114,

SIGNATURE OF PRACTITIONER

Reg. No.: 28,626 Robert A. Kent
(type or print name of practitioner)
Tel. No.: (580-251-3125
PO BOX 1431
Customer No.: P.O. Address

DUNCAN g 73536-0440

(Transmittal of Information Disclosure Statement Within Three Months of Filing or Before Maliling of First Office
Action [6-3}—page 3 of 3)
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Application No. Applicant(s):
PTO-1448 11/048,489 Bradley Todd, et al.
E 14p, fonna_tion Disclt.)sun_'e Citation Docket Number Group Art Unit | Filing Date
<7\ inanApplication 2002-IP-009210U1P3 3672 02/01/2005
W 5}
‘\\-&% &
&£ U.S. PATENT DOCUMENTS
g
7S DOCUMENT NO. | DATE | NAME CLASS SUBCLASS | FILING DATE

NON-PATENT DOCUMENTS

DOCUMENT (Including Author, Title, Source, and Pertinent Pages) DATE

Cordes, et al., Mechanism and Catalysis for Hydrolysis of Acetals, Ketals, and Other
Esters, Department of Chemistry, Indiana University, Bloomington, Indiana, Chemical
Reviews, 1974, Vol. 74, No. 5, pp. 681-603

ToDD, ET AL, A CHEMCIAL “TRIGGER” USEFUL FOR OILFIELD APPLICATIONS, SOCIETY OF
PETROLEUM ENGINEERS, INC., SPE 92709 02/04/05

EXAMINER DATE CONSIDERED

EXAMINER: Initial if citation considered, whether or not citation is in conformance with MPEP § 609. Draw line through
citation if not in conformance and not considered. Include copy of this form with next communication to the applicant.
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Practitioner's Docket No. _2002-1P-009210U1P2 PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Patent application

of
Inventor(s)
for .
Title of invention
OR

In re application of: Bradley L. Todd, et al.
11,048,465 3672
lication No.: 0 -~/ ’ Group Art Unit:
a?e%: 2??/2005 ‘;nen unknown
For: COMPOSITIONS AND METHODS FOR IMPROVING FRACTURE CONDUCTIVITY IN A

SUBTERRANEAN WELL
Mall éjtop Amendment

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

TRANSMITTAL OF INFORMATION DISCLOSURE STATEMENT
WITHIN THREE MONTHS OF FILING OR
BEFORE MAILING OF FIRST OFFICE ACTION (37 CF.R. § 1.97(b))

CERTIFICATION UNDER 37 C.F.R. §§ 1.8(a) and 1.10*
(When using Express Mall, the Express Mail label number is mandatory;
Express Mail certification Is optional,)
| hereby certify that, on the date shown below, this cormespondence is being:
MAILING

deposited with the United States Postal Service in an envelope addressed to Commissioner for Patents, P.O,
Box 1450, Alexandria, VA 22313-1450

37CF.R. § 1.8(a) 37C.FR. §1.10°
XX with sufficient postage as first class mall. O as “Express Mail Post Office to Addressee”™
Malfing Label No. (mandstory)
TRANSMISSION

O facsimile transmitted to the Patent and Trademark Office, (703) .

Signature
Date:
Ct id Smith
(type or print name of person certifying)

* Only the date of filing (§ 1.6)mﬂb¢tfndatamdhapammwmwcdwhﬂm,dmoughwmb
on any certificate of mailing or transmission under § 1.8 continues to be taken into account in determining
timeliness. See § 1.703(f). Consider “Express Mail Post Office to Addressee” (§ 1.10) or facsimile transmission
(3 1.e(d))Mmmbumwwmmmmummwmmrwmm

(TranwindoflnfomuﬁonmadosumsmmmmhmmMon'lfndFiﬂnoorBofomMamnoofFlmomc.
Action [6-3}—page 1 of 3)
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NOTE: 37 C.F.R 1.98b) ‘ .
(1) Esch U.S. patent listed in an information disclosure staterment must be identified by inventor, patent
number, and issue date.

(2) Each U.S. patent application publication listed in an Information disclosure statement shall be
identified by applicant, patent application publication number, and publication date.

(3) Each U.S. application listed in an information disclosure statement must be identified by the
Inventor, application number, and filing date.

(4) Each foreign patent or published forsign patent application listed in an information disclosure
statement must be identified by the country or patent office which issued the patent or published
the application, an appropriate document number, and the publication date indicated on the patent
or published application.

(5) Each publication listed in an information disclosure statement must be identified by publisher,
author (if any), title, relevant pages of the publication, date, and place of publication.

WARNING: No extansion of time can be had under 37 C.F.R. § 1.138 (a) or (b) for filing an IDS. 37 C.F.R.

$ 1.970).

NOTE: The “fling date of a national application® under 37 C.F.R. § 1.97(b) has two possibie meanings. Where
the filing s a direct one to the United States Patent & Trademark Office, the filing is defined in 37 C.F.R.
§ 1.53(b) as “the date on which: (1) A specification containing a description pursuant to § 1.71 and
at least one claim pursuant to § 1.75; and (2) any drawing required by § 1.81(a), are filed in the Patent
and Trademark Office in the name of the actual inventor or inventors as required by § 1.41.” 37 C.F.A.
§ 1.97(b)7). On the other hand, an intemational appiication that enters the national stage occurs when
the applicant has filed the documents and fees required by 35 U.S.C. § 371(c) within the periods set
forthin § 1.494 or § 1.495. 35 U.S.C. § 371(c) requires the filing of the following: (1) the basic national
foe; (2) a copy of the international application, unless aiready sent by the International Bureau, and
optionally an English transiation if filed in another language; and, also optionally (3) amendments under
PCT Article 19, with a translation into English if made in another language; (4) an oath or declaration;
and (5) a translation into English of any annexes to the international preliminary examination report, if
such annexes were made in another language. The optional items must be submitted later, with
surcharges. 37 C.F.R. § 1.97(b)(2).

IDENTIFICATION OF TIME OF FILING THE ACCOMPANYING
INFORMATION DISCLCSURE STATEMENT

The information disclosure statement submitted herewith is being filed within three
months of the filing date of the application or date of entry into the national stage of an
international application or before the mailing date of a first Office action on the merits,
whichever event occurs last. 37 C.F.R. § 1.97(b).

NOTE: “No certification or fee is due when the filing is made within the above time period. It is advisable to
ensure that no Office action has been malled If the disclosure statement is delayed until after three
months from filing.*

NOTE: “An information disciosure statsment will be considered to have been filed on the day it was received
in the Office, or on an eartier date of a mailing If accompanied by a properly axacuted certificate of
mailing under 37 C.F.R. 1.8, or Express Mall certificate under 37 C.F.R. 1.10. An Office action Is mailed
on the date indicated in the Office action.” Notice of April 20, 1992 (1138 O.G. 37-41, 39). See also
§ 609, M.P.E.P., 8th Edition.

NOTE: “The term ‘national application’ Includes continuing appiications (continuations, divisions, continuations-
in-part) so three-months will be measured from the actual filing date of an application as opposed [sic)
to the effective date of a continuing application.” Notice of April 20, 1992 (1138 O.G. 37-41, 39).

(Transmittal of information Disclosure Statement Within Three Months of Filing or Before Mailing of First Office
Action [6-3}—page 2 of 3)
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NOTE: 'Anacﬂonontfnnnﬂhmmacﬂmwhlehmutfnplwnhbllltyofvncldmhmappﬂam
as opposed to only formal or procedural requirements. An action on the merits would, for example,
contain a rejection or indication of sflowability of a claim or claims rather than just & restriction

ts (37 C.F.R. 1.142) or just a requirement for additional fees to have a claim considered 37
C.F.R. 1.16(cl)). Thus, if an application was filed on Jan. 1 and the first Office action on the merits was
not mailed until six months Iatsr on July 1, the examiner would be required to consider any proper
information disciosure statement filed prior to July 1.° Notice of Apnil 20, 1992 (1138 O.G. 37-41, 39).

WARNING: “A petition for suspension of action to allow spplicant time to submit an information disclosure
statement will be denied as failing to present good and sufficient ressons, since 37 C.F.R. § 1.97
proﬁdaudeqwhmoumbrhdmdywbmbdonofpdaﬂbrmddaaﬂonbymm.'
Notice of July 6, 1992 (1141 O.G. 63). But see § 103D) and (c), limited suspension of action in
& continued prosecution application (CPA) filed under § 1.53(d) and in 8 request for continued
examination (RCE) under § 1.114.

i@&( Q_@ L
SIGNATURE OF PRACTITIONER

Reg. No. 28,626 Robert A. Kent
or print name of practitioner)
Tel. No.: (580-251-3125 tvpe o
' PO BOX 1431
Customer No.: P.O. Address

DUNCAN g 73536-0440

(Transmittal of Information Disclosure Statement Within Three Months cf Filing or Bafore Mailing of First Office
Action [6-3]—page 3 of 3)
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Application No. Applicant(s):
PTO-1449 11/048,465 Bradley Todd, et al.

Information Ii\iscllpsu!'e Citation Docket Number Group Art Unit | Filing Date
i\ 0 an Application 2002-1P-009210U1P2 3672 02/01/2005

A Y

& U.S. PATENT DOCUMENTS

OCUMENT NO. | DATE NAME CLASS SUBCLASS | FILING DATE

NON-PATENT DOCUMENTS

DOCUMENT (Including Author, Title, Source, and Pertinent Pages) DATE

Cordes, et al., Mechanism and Catalysis for Hydrolysis of Acetals, Ketals, and Other
Esters, Department of Chemistry, Indiana University, Bloomington, Indiana, Chemical
Reviews, 1974, Vol. 74, No. 5, pp. 581-603

TODD, ET AL., A CHEMCIAL “TRIGGER” USEFUL FOR OILFIELD APPLICATIONS, SOCIETY OF
PETROLEUM ENGINEERS, INC., SPE 92709 02/04/05

EXAMINER DATE CONSIDERED

EXAMINER: Initial if citation considered, whether or not citation is in conformance with MPEP § 609. Draw line through
citation if not in conformance and not considered. Include copy of this form with next communication to the applicant.
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2002-IP-009210U1P2 PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Patent application

of

Inventor(s)

for

Title of invention

OR

In re application of: Bradley L. Todd, et al.

Application No.; 0 11,048,465 Group Art Unit; 3672
Filed: 02/01/2005 Examiner: unknown
For: COMPOSITIONS AND METHODS FOR IMPROVING FRACTURE

CONDUCTIVITY IN A SUBTERRANEAN WELL
Malil Stop Amendment

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

TRANSMITTAL OF INFORMATION DISCLOSURE STATEMENT
WITHIN THREE MONTHS OF FILING OR
BEFORE MAILING OF FIRST OFFICE ACTION (37 C.F.R. § 1.97(b))

CERTIFICATION UNDER 37 C.F.R. §§ 1.8(a) and 1.10*
(When using Express Mall, the Express Mail label number is mandatory;
Express Mall certification is optional.)

| hereby certify that, on the date shown below, this correspondence Is being:
MAILING

deposited with the United States Postal Service in an envelope addressed to Commissioner for Patents, P.O.
Box 1450, Alexandria, VA 22313-1450

37 C.F.R. § 1.8(a) 37C.FR. § 1.10*
XX with sufficient postage as first class mail. 0 as “Express Mail Post Office to Addressee”
Mailing Label No. {mandatory)
TRANSMISSION

0O facsimile transmitted to the Patent and Trademark Office, (703) -

Signature

Date:
h

(type or print name of person certifying)

* Only the date of filing (§ 1.6) will be the date used In a patent term adjustment calculation, although the date
on any certificate of mailing or transmission under § 1.8 continues to be taken into account in determining
timeliness. See § 1.703(f). Consider “Express Mail Post Office to Addressee” (§ 1.10) or facsimile transmission
(§ 1.6(d)) for the reply to be accorded the earlest possible filing date for patent term adjustment calculations.

(Transmittal of Information Disclosure Statement Within Three Months of Filing or Before Malling of First Office
Action [6-3}—page 1 of 3)
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NOTE: 37 C.F.R. 1.98(b): .
(1) Each U.S. patent listed in an information disclosure statement must be identified by inventor, patent
number, and issue date.

(2) Each U.S. patent application publication listed in an information disclosure statement shall be
identified by applicant, patent application publication number, and publication date.

(3) Each U.S. application listed in an information disclosure statement must be identified by the
Inventor, application number, and filing date.

(4) Each foreign patent or published foreign patent application listed in an information disclosure
statement must be identified by the country or patent office which issued the patent or published
the application, an appropriate document number, and the publication date indicated on the patent
or published application.

(5) Each publication listed In an information disclosure statement must be identified by publisher,
author (if any), title, relevant pages of the publication, date, and place of publication.

WARNING: No extension of time can be had under 37 C.F.R. § 1.138 (a} or (b) for filing an IDS. 37 C.F.R.
§ 1.97().

NOTE: The “filing date of a naticnal application” under 37 C.F.R. § 1.97(b) has two possible meanings. Where
the filing is a direct one to the United States Patent & Trademark Office, the filing is defined in 37 C.F.R.
§ 1.53(b) as “the date on which: (1) A specification containing a description pursuant to § 1.71 and
at least one claim pursuant to § 1.75; and (2) any drawing required by § 1.81(a), are filed in the Patent
and Trademark Office in the name of the actual Inventor or inventors as required by § 1.41." 37 C.F.R.
§ 1.97(b)(1). On the other hand, an international application that enters the national stage occurs when
the applicant has filed the documents and fees required by 35 U.S.C. § 371(c) within the periods set
forthin § 1.494 or § 1.495. 35 U.S.C. § 371(c) requires the filing of the following: (1) the basic national
fee; (2) a copy of the international application, unless already sent by the Intemational Bureau, and
optionally an English transiation it filed In another language; and, also optionally (3) amendments under
PCT Article 19, with a translation into English if made in another language; (4) an oath or declaration;
and (5) a translation into English of any annexes to the intemational preliminary examination report, if
such annexes were made in another language. The optional items must be submitted later, with
surcharges. 37 C.F.R. § 1.97(b)(2).

IDENTIFICATION OF TIME OF FILING THE ACCOMPANYING
INFORMATION DISCLOSURE STATEMENT

The information disclosure statement submitted herewith is being filed within three
months of the filing date of the application or date of entry into the national stage of an
international application or before the mailing date of a first Office action on the merits,
whichever event occurs last. 37 C.F.R. § 1.97(b).

NOTE: “No certification or fee is due when the filing is made within the above time period. It is advisable to
ensure that no Office action has been mailed if the disclosure statement is delayed until after three
months from filing.”

NOTE: “An information disclosure statement will be considered to have been filed on the day it was received
in the Office, or on an earlier date of a maliling if accompanied by a properly executed certificate of
mailing under 37 C.F.R. 1.8, or Express Mail certificate under 37 C.F.R. 1.10. An Office action is mailed
on the date indicated in the Office action.” Notice of Apnl 20, 1992 (1138 O.G. 37-41, 39). See also
§ 609, M.P.E.P., 8th Edition.

NOTE: “The term ‘natlonal application’ includes continuing applications (continuations, divisions, continuations-
in-part) so three-months will be measured from the actual filing date of an application as opposed [sic]
to the effective date of a continuing application.” Notice of April 20, 1992 (1138 O.G. 37-41, 39).

(Transmittal of Information Disclosure Statement Within Three Months of Filing or Before Mailing of First Office
Action [6-3}—page 2 of 3)
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NOTE: *"An action on the merits means an action which treats the patentability of the claims In an application,
as opposed to only formal or procedural requirements. An action on the merits would, for example,
contain a rejection or indication of allowability of a claim or claims rather than Just a restriction
requirements (37 C.F.R. 1.142) or just a requirement for additional fees to have a claim considered (37
C.F.R. 1.16(d)). Thus, if an application was filed on Jan. 1 and the first Office action on the merits was
not mailed until six months later on July 1, the examiner would be required to consider any proper
information disclosure statement filed prior to July 1.” Notice of April 20, 1992 (1138 O.G. 37-41, 39).

WARNING: *A petition for suspension of action to allow applicant time to submit an information disclosure
statement will be denied as failing to present good and sufficient reasons, since 37 C.F.R. § 1.97
provides adequate recourse for the timely submission of prior art for consideration by the examiner.”
Notice of July 6, 1992 (1141 O.G. 63). But see § 103(b) and (c), limited suspension of action in
a continued prosecution application (CPA) filed under § 1.53(d) and in a request for continued
examination (RCE) under § 1.114.

(Q K(

SIGNATURE OF PRACTITIONER

Reg. No.: 28,626 Robert A. Kent

(type or print name of practitioner)

PO BOX 1431
Customer No.: P.O. Address

Tel. No.: (580-25_1-3125

DUNCAN g 73536-0440

(Transmittal of Information Disclosure Statement Within Three Months of Flling or Before Malling of First Office
Action [6-3}—page 3 of 3)
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PTO-1449

Application No.

Applicant(s):

11/048,465 Bradley L. Todd, et al.
Information Dj itation Docket Number Group Art Unit | Filing Date
in aggpplication, \ 2002-1P-009210U1P2 3672 02/01/2005
2
& U.S. PATENT DOCUMENTS
'04,. ,,‘, 2
DOCUMBRIEANQ-<LBATE | NAME CLASS | SUBCLASS | FILING DATE
5,607,905 03/04/97 | Dobson, Jr. et al. 507 211 03/15/94
6,394,185 B1 05/28/02 | Constien 166 296 07/27/00
6,761,218 B2 07/13/04 | Nguyen et al. 166 278 04/01/02
us
2002/0125012 A1 | 09/12/02 | Dawson et al. 166 300 01/08/02
NON-PATENT DOCUMENTS
DOCUMENT (Including Author, Title, Source, and Pertinent Pages) DATE

SKRABAL ET AL., THE HYDROLYSIS RATE OF ORTHOFORMIC ACID ETHYL ETHER, CHEMICAL

INSTITUTE OF THE UNIVERSITY OF GRAZ, PAGES 1-38 01/13/21
Heller, et al., Poly(ortho esters) — From Concept To Reality, Biomacromolecules, Vol. 5,
No. 5, 2004 (pp. 1625-1632) 05/09/79

Schwach-Abdellaoui, et al., Hydrolysis and Erosion Studies of Autocatalyzed Poly(ortho
esters) Containing Lactoyl-Lactyl Acid Dimers, American Chemical Society, Vol. 32, No.
2, 1999 (pp. 301-307)

Ng. et al., Synthesis and Erosion Studies of Self-Catalyzed Poly(ortho ester)s,
American Chemical Society, Vol. 30, No. 4, 1997 (pp. 770-772)

Ng, et al., Development Of A Poly(ortho ester) prototype With A Latent Acid In The
Polymer Backbone For 5-fluorouracil Delivery, Journal of Controlled Release 65 (2000),
(pp. 367-374)

Rothen-Weinhold, et al., Release of BSA from poly(ortho ester) extruded thin strands,
Journal of Controlled Release 71, 2001, (pp. 31-37)

Heller, et al., Poly(ortho ester)s — their development and some recent applications,
European Journal of Pharmaceutics and Biopharmaceutics, 50, 2000, (pp. 121-128)

Heller, et al., Poly(ortho esters); synthesis, characterization, properties and uses,
Advanced Drug Delivery Reviews, 54, 2002, (pp. 1015-1039)

Heller, et al., Poly(ortho esters) For The Pulsed And Continuous Delivery of Peptides
And Proteins, Controlled Release and Biomedical Polymers Department, SRI
International, (pp. 39-46)

Zignani, et al., Subconjunctival biocompatibility of a viscous bioerodable poly(ortho
ester), J. Biomed Mater Res, 39, 1998, pp. 277-285

Toncheva, et al., Use of Block Copolymers of Poly(Ortho Esters) and Poly (Ethylene
Glycol), Journal of Drug Targeting, 2003, Vol. 11(6), pp. 345-353

Schwach-Abdellaoui, et al., Control of Molecular Weight For Auto-Catalyzed Poly(ortho
ester) Obtained by Polycondensation Reaction, International Journal of Polymer Anal.
Charact., 7: 145-161, 2002, pp. 145-161

Heller, et al., Release of Norethindrone from Poly(Ortho Esters), Polymer Engineering
and Science, Mid-August, 1981, Vol. 21, No. 11 (pp. 727-731)

EXAMINER DATE CONSIDERED

EXAMINER: Initial if citation considered, whether or not citation is in conformance with MPEP § 609. Draw line through
citation if not in conformance and not considered. Include copy of this form with next communication to the applicant.
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Practitioner's Docket No. 20.02-IP-OO9210U1P2 PATENTY
IN THE UNITED STATES PATENT AND TRADEMARK OFFICS
Patent appiication
of o) —
Title of invention
on

in re application of: Bradley L. Todd, et al.

No.. 11/048,465 Group Art Unit: 3672

Fllet 02/01/2005 Examiner:
For: COMPOSITIONS AND METHODS FOR IMPROVING FRACTURE

MWW IN A SUBTERRANEAN WELL
Commissioner for Pstents

P.0. Box 1480

Alexandria, VA 22313-1480

TRANSMITTAL OF INFORMATION DISCLOSURE STATEMENT
' WITHIN THREE MONTHS OF FILING OR
BEFORE MAILING OF FIRST OFFICE ACTION (37 CF.R. § 1.97(b)

CERTIFICATION UNDER 37 C.F.R. §§ 1.8(a) and 1.10*
(When using Express Mal, the Express Mall isbel number ls mendetory;
Express Mall certification ls optional)

| hersby certily that, on the dete shown below, this comespondance is being:
) MALLING
a MWNWMMWhGMMbWMMPQ
Box 1450, Alsxandria, VA 22313-1450
.- T CER § 1.000) J7CFR. §1.10°
@ with sufficient postage as first class mell. O as “Express Mall Post Office to Addresses”
Malling Label No. imandatory)

TRANSMISSION
Ummanmo?m“hnn&mm — .
- QM\MM

i~7
Date: % Tammy Knight

{pe ar print name of persan certifying)

* Only the date of ling (§ 1.4) will be the dats used b & petent term adjustmant calculstion, although the date
an any certificste of mailing or tranemission under § 1.8 continuss 1o be taken into account in determining
timelinees. See § 1.703f3. Coneicler “Express Mall Post Office 1o Addresses” (§ 1.10) or faceimile tranemission
(¥ 1.5¢0 lor the reply 10 be accorded the earfest possidis fling date for petert term acfustment calculssions,

aWdMMWMMMdMUMMdMOﬂu
Action (3-3}—page 1 of 3
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NOTE: 37 CF.R 1.508% )
(1) Each U.8. patent fsted in an informstion disclosure statement must be identified by inventor, patent

numnber, and lesus date,

(2 Esch U.8. paient application publication fsted i an information disciosure statement shall be
identified by spplicant, petent appiication publication number, and publication dale.
(3 Esch U.8 appiication leted in an information disciosurs statement must be identified by the
Inventar, spplication numbes, and filng date.
(€) Esch foreign patent ar published foreign patent appiication lsted in an information disclosure
stalament must be identifled by the countty or petert ofice which issusd the palent or published
the appiication, an appropriste document numbey, and the publication date indicsted on the patent
aor published application,
(@ Esch publicstion Nsted In an information disciosure statement must be identified by publisher,
auther @ any), tla, relsvent pages of the publication, deta, and place of publication.
WARMING: Ne extenaion of time can be had under 37 CF.R § 1.138 () or () for Sling an ID8. 37 CF.R.
$ 1.7
NOTE The “Sing date of a national application” under 37 CF.R. § 1.87(8) has two posaible meanings. Where
the fiing js & dirstot ane 10 the Uniied States Patent & Tradernark Ofica, the fling ls defined n 37 C.F.R.
§ 1.550) a8 “the date on whick: (1) A specificstion contalning & description pursuant io § 1.71 and
ot lsast one claim pursuant 10 § 1.75; and (2) any drawing required by § 1.81(3), are Sled b the Petent
and Trademark Ofice I the neme of the actual iventor or invenions ss required by § 1.41." 37 CF.R
§ 1.970¥(1) On the other hend, an intermnational application that enters the national stage occurs when
the appiicant hes flad the documents and fees required by 38 UL.8.C. § 371() withih the periocs set
forthing 1486 ar § 1.496. 36 UL8.C. § 371/ requires the flling of the following: (1) the besic national
fos; (3 8 copy of the inlemnational application, unisss already sent by the intemational Buresu, and
optionally an English transiation ¥ flad In ancther language; anci, also optionally (3) amendments under
PCT Articis 18, with a tranalation into Englieh i meds in another language; (€) an cath or declaration;
and (5) e transiation into English of any annexee 1 the intemational prelminary examination report, ¥
such annexes were mads In ancther language. The cptional itams must be submitted later, with
surcharges. 37 C.F.R. § 1.970y3

IDENTIFICATION OF TIME OF FILING THE ACCOMPANYING
INFORMATION DISCLOSURE STATEMENT

The information disclosure statement submitted herswith is being flied within three
monthe of the filing date of the appiication or date of entry into the national stage of an
intemational application or before the mailing date of a first Office action on the merits,
whichever event occurs last. 37 CF.R. § 1.97() : )

NOTEE: “No certification or fee h dus whan the fling is made withih the above time period. i js advisable to

enswe thet no Ofice action has been mailed ¥ the disciosure statement is delayed until after three
months from fling.®
NOTE:  “An information disciosure staternent will be considiered 10 have been filed on the day it was received
i the Ofica, or an an earflar ciate of 8 maling N sccompanied by a properly executed certficate of
mailing under 37 C.F.R. 1.8 ar Express Mell certificste under 37 C.F.R. 1.10. An Ofice sction ls malled
on the date indicated I the Ofice action.® Notice of Aprll 20, 1962 (1138 O.G. 37-41, 38 See also
§ 008 M.P.EP., 8ih Edtion.

NOTE: “The term ‘national spplication’ includes cantinuing applications fcontinuations, divisions, continuations-
in-parf) 80 three-monthe will be measured from the actual fillng date of an sppiication as opposed
10 the effectve date of a continuing application.” Notice of Apdl 20, 1982 (1138 0.G. 37-41, 39

nwdwmmmmmamcmmdmm
Action [B-3—page 21 3
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NOTE *An action an the merfis means an sction which trests the petentabiy of the claime in an applicstion,
QWUWWUMWMmmnMMhm
contaln & rejection or indication of aliowebily of @ claim or claime rather then just & restriction
requirements (37 CF.R 1.143) or Just a requiement for additionsl 868 10 heve & claim considersd (37
CF.R 1.16&8). Thus, ¥ an application wes flled on Jan. 1 and the first Office action on the merits was
not melied unil alx manths ister on Juy 1, the examiner would be required 1o conelder any proper
information disciosure statement fSed prior 10 Jdy 1.° Notice of Aprl 20, 1992 (1138 0.G. 3741, 3,

WARNINGY “A petition for suapenaion of action lo allow applicant time to submit an information disciosure
staternent wil be denled as faling 10 present good and sufficient ressana, since 37 C.F.R § 1.97
provides recourse for the timely submission of prior art for coneideration by the examiner,®
Notice of Ay & 1962 (1141 O.G. 63 Bt see § 1034y and (o), Amiled suspension of action in
8 continusd prosscution sppiication (CPA) Bed under § 1.53) and in s request for continued

examinetion ACE under § 1.114
g@( .4

SIGNATURE OF PRACTITIONER
Reg. No: 28,626 Robert A. Kent
Tel. No.: (580) 251-3125 {ype ar print name of practitioner)
P.0 Box 1431
Customer No.: o

Duncan, OK 73536-0440

(Tranamittal of information Dieciosure Statement Within Three Months of Filing or Before Mailing of First Office
Action [8-3}—pege 3 of 3
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| Application No. Applicant(s):
AT ER 11/048,465
& : i ) BRADLEY L. TODD, ET AL.
e _ Infermation Disclosure Citation Docket Number Group At Unit [ Filing Date
- " 21 in an Application
5 2002-1P-009210U1P2 3672 02/01/2005
U.S. PATENT DOCUMENTS
DOCUMENT NO. | DATE NAME CLASS SUBCLASS | FILING DATE
1. 16,131,661 10/17/00 | Conner, et al. 166 300 08/03/98
2. |6,143698 11/07/00 | Murphey, et al. 507 145 12/04/98
3. | 2002/0036088 A1 | 03/28/02 | Todd 166 300 01/09/01
4. | 2005/0006095 A1 | 01/13/05 | Justus, et al. 166 295 07/08/03
FOREIGN PATENT DOCUMENTS
DOCUMENT NO. | DATE | COUNTRY CLASS | SuBCLASS |[TRANSLATON
NON-PATENT DOCUMENTS
DOCUMENT (Including Author, Title, Source, and Pertinent Pages) DATE
EXAMINER DATE CONSIDERED
EXAMINER: Initial if citation considered, whether or not citation is in conformance with MPEP § 609. Draw line through
citation if not in conformance and not considered. Include copy of this form with next communication to the applicant.

U.S. Patent and Trademark Office
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Practitioner’s Decket Ne, __2002-1P-009210U1P2 PATENT
. 158 THE UNITED STATES PATENT AND TRADEMARK OFFICS
Patert applicstion :
of
inventor(s)

for

Title of invention

on
in re applicstion of: Bradley L. Todd et al.
Aopiication No.: 11, 048,465 Group Art Unit: 3672
Flbd: February 1, 2005 Examiner: Unknown
or: Compositions And Methods For Improving Fracture Conductivity In A

WWW
P.O. Box 1480
Alexandris, VA 22313-1480

TRANSMITTAL OF INFORMATION DISCLOSURI STATEMENT
WITHIN THREE MONTHS’ OF FILING OR
BEFORE MAILING OF FIRST OFFICE ACTION (37 CF.R § 1.97(b))

. mmu-nuj.u 1.50n) and 9.10°
(When uaing Express Mak, the Express Mall label number s mandetory;
mwm-m

| hereby certify that, an the date shown below, this comespondence s being:
MALLING

mmnmmmmhmmmuwumra
Bon 1480, Alexandris, VA 22313-1480

7 CPA § 1.0 S CPA §1.10°

I with suficient postage as first cless mall. O as “Express Mall Post Office %0 Addressee”
mmd'b. (mandatory)
0 mmummum
O A

0

Dete: 'rmy Knight
. (pe or print name of person certilying) .

* Only the date of fing § 1.Q will be the date ussd in & petent term achustment caloulation, athough the dete
an any carvican of maiiing or trenamission under § 10maummmhm
timeliness. See § 1.703¢). Coneicder “Express Mall Post Ofice t» Addresses” (§ 1.10) ar feceimile tranemission
§ 1.6k for the reply 1o be accorded the exrfest possbile Sing date for patent S acfusiment calculstions,

(Transmittal of information Disclosuws Statament Within Three Months of Fling or Belore Malling of First Office
Action B-3—page 1 of 3

STC Exhibit 1020, pg. 85



“r

NOTE 37 C.FR 15089
(1) Each U.8 patent lsted i an infarmetion discioswre staternert must be identfied by inventor, petent
number, and lssus date,
(@ Esch U.8 petent appication publicetion listed in an informetion discioswre statement shall be
idaneifiad by sppiicars, petart eppiication publication number, and publicstion date.
(3 Esch U.8 spplication lisiad in an information disciosure statement must be identified by the
invantoy, appiication rumbw, end filng dele.
(9 Esch foreign petent or published foreign patent epplication listed in an information disciosure
siatament must be identiied by the county or petent ofice which issusd the patert or published
the applicstion, an sppropriate document number, and the publication dete indicated an the peterst
ar pubished spplication.
(9 Esch publicstion Nsted in an information discioswe staternant must be identied by publisher,
author i ary), tilla, relovent pages of the publication, deta, and place of publication.
WARNING No extension of time can be had under 37 C.FR § 1.138 (g or () for flling en ID8. 37 C.FR
§1.97
NOTE: The “Siing daie of & netional spplication” under 37 C.F.A § 1.97(2) hes two possible meanings. Where
the filing h a direct one 1 the United States Patent & Tradermerk Ofice, the fiing ks dafined n 37 C.F.R
§ 1.538) a8 “%he date an which: (1) A specification cantaining & description pursuant 10 § 1.71 end
at joast one claim pursusrt 10 § 1.78; and (2) ey drewing required by § 1.816) are fled b the Petant
and Tracemark Office in $he name of the sctual inventor ar inventors as required by § 1.41.° 37 C.FR
$ 1.9703(7). On the other hand, en intermationsl application that entens the netionel stage coours when
the appiicart has fied the documents and fess required by 38 U.8.C. § 371 within the periocs set
forthin§ 1.40¢0r § 1408 38 U.B.C. § 371() requires the fing of the following: (1) the beslo netional
fos; (2 a copy of the intamational application, unjess alreadly sent by the international Buresu, and
aplionally an English transintion ¥ fied in snother language; and, also optionally (3) amendments under
PCT Articls 18, with a transiation into English if madis in ancther language; (4) an oslh or declarstiony
and () a twnsiation into English of any annexse 10 the internalional preiiminery examinetion report, ¥
such annexss were mede In another language. The cptional /tems must be submitied inter, witly
sucharges. 37 CPR. § 1.97030. )

' IDENTIFICATION OF TIME OF FILING THE ACOCMPANYING
mﬂou.m STATEMENTY

The information disciosure statement submitted herewith is being flled within three
months of the flling date of the appilcation or date of entry into the national stage of an
intamational appliication or before the mailing date of s first Office action on the merits,
whichever event ocours last. 37 CF.R. § 1.97().

NOTE: “No ceritfication or fee Is cus when the filing s rads within the sbove time period. & is advissble 10
enswe thet no Ofice sction has been mallad if the discioswre stalement is delayed untl afer three
months from fing.”

NOTE “An information discicsure statermant will be conaidered 10 have been Sed on the clay & was received
in the Ofics, or on en earfier cdate of & mailing ¥ scoompenied by a properly esscuted certificate of
maiing under 37 C.F.R. 1.8 or Express Mall certificate under 37 C.FR 1.10. An Ofice action is malisd
an the date indicated ks the Ofiice action.® Notice of Apdl 20, 1908 (1138 O.Q. 37-41, 38 See sho
§ 008, MPEP, 88 Ediion.

NOTE: “The tarm ‘netional appiicetiony’ inchucies continuing appiications foantinuations, divisions, continuations-
In-perg) 0 tree-maoniin wil be messured #om the ackul fling dae of an sppiication ss cpposed i)
0 the effactive deie of 8 continuing application.” Notice of Aprl 20, 1988 (1138 0.G. 37-41, 38

(Tranamital of informetion Olsciosure Staternent Within Three Months of Flling or Before Mailing of First Ofice
Action 3-3—page 2of §

STC Exhibit 1020, pg. 86



NOTE -Mmmanammmumdmmnmm
.wommuwmmmmmmmum
wlMUMdenMUﬁ-mmm.m
requirements (37 CFR i.ldw“ambmhb'-nlmmm
' CER 1.1648 Thus, ¥ an application was fisd on Jan. 1 and the frst Office action an the marits wes
mwunmuumnnmwumuwwm
information discloswe sistemant Sled prior 10 July 1.” Notice of Aprll 20, 1962 (1138 O.G. 37-41, 3.

WARMIVG 'AMUMJ“&“W“DMUMW
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MMMhmmmdphmbmunm-
Notios of Ay & 1988 (1141 O.G. 63 But sse § 1038y and (), Smited suspension of action In
.WMMMM‘ P (CPA) fled under § 1.5540 and in & request for continued

Reg. No: 284626 Robert A. Kent

Tel. No.: (580 251-3125 @”'CWMdW
: 1431
Customer No.: ﬂ.&ml

Duncan, OK 73536-0440
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PATENT 2002-IP-009210U1P2

UNITED STATES PATENT AND TRADEMARK OFFICE

Applicants: ) Bradley L. Todd et al. )
) Art Unit: 3672
Serial No.: 11/048,465 ) -
)
Filed: February 1, 2005 ) Examiner: Unknown
)
For: Compositions And Methods For Improving )

Fracture Conductivity In A Subterranean Well )

" SUPPLEMENTAL INFORMATION DISCLOSURE STATEMENT

COMMISSIONER FOR PATENTS
Alexandria, VA 22313-1450

SIR:
The following documents are known to Applicants or Applicants' attorneys and are
submitted for the Examiner to consider in the above-captioned application.

U. S. PATENTS

U.S. Patent Number 3,173,484 issued 03/16/1965 to Jimmie L. Huitt, et al;

U.S. Patent Number 3,195,635 issued 07/20/1965 to Clarence R. Fast;

U.S. Patent Number 3,302,719 issued 02/07/1967 to Paul W. Fischer;

U.S. Patent Number 3,364,995 issued 01/23/1968 to Bobby L. Atkins, et al;

U.S. Patent Number 3,366,178 issued 01/30/1968 to William T. Malone, et al;
U.S. Patent Number 3,455,390 issued 07/15/1969 to J. P. Gallus;

U.S. Patent Number 3,968,840 issued 07/13/1976 to Jack F. Tate;

U.S. Patent Number 3,998,744 issued 12/21/1976 to Vernon W. Arnold, et al; and

U.S. Patent Number 4,068,718 issued 01/17/1978 to Claude E. Cooke, Jr., et al.
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FOREIGN PATENTS

The foreign art contained in this supplemental information disclosure statement was first
cited in any communication from a foreign patent office in a counterpart foreign application not
more than three (3) months prior to the filing of the information disclosure statement.

International Publication Number WO 2004/007905 A1 published 01/22/2004 to Ralph
Edmund Harris, et al;

International Publication Number WO 00/57022 published 09/28/2000 to Ralph Edmund
Harris, et al;

International Publication Number WO 01/02698 A1 published 01/11/2001 to Ralph
Edmund Harris, et al.

OTHER MATERIALS

Y. Chiang, et al.: “Hydrolysis of Ortho Esters: Further Investigation of the Factors Which
Control the Rate-Determining Step,” Engineering Information Inc., New York, NY, Vol. 105,
No. 23, (XP-002322842), November 16, 1983;

M. Ahmad, et al.: “Ortho Ester Hydrolysis: Direct Evidence for a Three-Stage Reaction
Mechanism,” Engineering Information Inc., New York, NY, Vol. 101, No. 10, (XP-
002322843), May 9, 1979; and

Foreign communication from a related counterpart (International Application

PCT/GB2004/005309, filed 12/17/2004), mailing dated 04/13/2005.
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Copies of the aforementioned non-patent references and Form PTO-1449 are submitted
herewith.

Respectfully submitted,

‘-(KKL

Robert A. Kent

Registration No. 28,626
Halliburton Energy Services
P. O. Box 1431

Duncan, OK 73536-0440
580-251-3125
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n Disclosure Citation

11/048,465

Application No.

Applicant(s):

BRADLEY L. TODD ET AL.

\ o Docket Number Group Art Unit | Filing Date
ireAn Application 2002-1P-009210U1P2
JUN 1 0 2005 3672 February 1, 2005
S. PATENT D#UMENTS o
R peBOMENT NO. | DATE | NAME CLASS | SUBCLASS | FILING DATE
1. 3.1 73,484 03/16/65 | Huitt, et al. 166 280.1 09/02/58
2. 3,195,635 07/20/65 | Fast 166 280.1 05/23/63
3. 13,302,719 02/07/67 | Fischer 166 280.2 01/25/65
4. | 3,364,995 01/23/68 | Atkins, et al. 166 280.1 02/14/66
5. 3,366,178 01/30/68 | Malone, et al. 166 280.1 09/10/65
6. 3,455,390 07/15/69 | Gallus 166 295 12/03/65
7. 3,968,840 07/13/76 | Tate 166 280.1 05/25/73
8. 3,998,744 12/21/76 | Amold, et al. 507 269 04/16/75
9. 4,068,718 01/17/78 | Cooke, Jr., et al. 166 280.2 10/26/76
FOREIGN PATENT DOCUMENTS
DOCUMENT NO. | DATE | COUNTRY CLASS | SUBCLASS E‘QNSL“;'OON
1. WO 2004/007905 | 01/22/04 | PCT E218B 43/27 X
2. | W0 2000/57022 09/28/00 | PCT E21B 37/06 X
3. WO 2001/02698 01/11/01 | PCT E21B 43/27 X
NON-PATENT DOCUMENTS
DOCUMENT (Including Author, Title, Source, and Pertinent Pages) DATE
Y. CHIANG ET AL.: “HYDROLYSIS OF ORTHO ESTERS: FURTHER INVESTIGATION OF THE FACTORS
1. WHICH CONTROL THE RATE-DETERMINING STEP,” ENGINEERING INFORMATION INC., NY, NY, VoL.
105, NoO. 23 (XP-002322842) 11/16/83
M. AHMAD, ET AL.. “ORTHO ESTER HYDROLYSIS: DIRECT EVIDENCE FOR A THREE-STAGE
2. REACTION MECHANISM, “ENGINEERING INFORMATION INC., NY, NY, VoL . 101, No. 10 (XP-
002322843) 05/09/79
EXAMINER DATE CONSIDERED

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

U.S. Patent and Trademark Office
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Practitioner’s Docket No, __2002-T1P-009210U1P2 PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Patent application
of
Inventor(s)
for i
Title of invention
OR

In re application of: Bradley L. Todd, et al

Application No.: 0 11/ 048,465 Group Art Unit:

Filed: 02/01/2005 Examiner:
For: Compositions and Methods for Improving Fracture Conductivity in a
Subterranean Well

Malil Stop Amendment

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

TRANSMITTAL OF INFORMATION DISCLOSURE STATEMENT
WITHIN THREE MONTHS OF FILING OR
BEFORE MAILING OF FIRST OFFICE ACTION (37 C.F.R. § 1.97(b))

CERTIFICATION UNDER 37 C.F.R. §§ 1.8(a) and 1.10*
(When using Express Mall, the Express Mall label number is mandsatory;
Express Mail certification is optional,)

I hereby certify that, on the date shown below, this correspondence Is being:
MAILING

@ deposited with the United States Postal Service in an envelope addressed to Commissioner for Patents, P.O,
Box 1450, Alexandria, VA 22313-1450

37 CFR. § 1.8{a) 37CFR. § 1.10 *
with sufficient postage as first class mal. - [J as “Express Mail Post Office to Addressee”
Maifing Label No. {mandatory)
TRANSMISSION
00 facsimile transmitted to the Patent and Trademark , (703) - R
P aAL 2SN \({\)\KM
Tammy Knight
(type or print name of person certifying)

* Only the date of filing (3 l,mwlhdndltowadhapammmm,mwm
on any certificate of maliling or transmission under § 1.8 continues to be taken Into sccount In determining
timeliness. See § 1.703f1). Consider “Exprass Mail Post Office to Addressee” (8 1.10) or facsimile transmission
($ 1.6(c) nwwwummmmmdmtammmmm

amummmmsmmmmmmarmwmmm'dmom
Action [6-3]—page 1 of 3)
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NOTE: 37 CF.R. 1.98hb) . :
(1) Each U.S. patant fisted in an information disclosure statement must be identified by inventor, patent
number, and issue date.

(2) Each U.8. patent application publication listad in an information disclosure statement shall be
identified by applicant, patent appiication publication number, and publication date. .

(3) Each U.S. application listed in an information disclosure statement must be Identified by the
{4) Each foreign patent or published foreign patent application listed in an information disclosure
statement must be identified by the country or patent office which issued the patent or published
wmmmmmmmmmwmmwmmumr
or published application.

(5) Each publication listed in an information disclosure statement must be identified by publisher,
author (f any), titie, relevant pages of the publication, dats, and piace of publication.

WARNING: No extension of time can be had under 37 C.F.R. § 1.138 (a} or (b) for filing an IDS. 37 C.F.R.

§ 1.970).

NOTE: The “fling date of a national application” under 37 C.F.R. § 1.97(b) has two posaibie meanings. Where
the filing is a direct one to the United States Patent & Trademark Office, the filing is defined In 37 C.F.R.
91.53¢)n'dnmbmwﬂd):0)AlpodﬂaﬂmcthnglMdonpuwmtm§ 1.71 and
at joast one claim pursuant to § 1.75; and (2) any drawing required by § 1.81(a), are filed in the Patent
memhﬂnmdmwmmwrahmmnWDys 1.41.°37 C.FAR
§ 1.97pm;mmmhmmmmmmmﬂmmmwmmwm
mmmmmmnmmmwuuacsarm:;mmrmpodoam
forthin§ 1.4940or§ 1.495 35U.8.C. § 371(c) requires the filing of the following: (1) the basic national
fos; (2) a copy of the intemational application, uniess already sent by the Intsrnational Bureau, and
optionally an Engiish translation if filed in another language; and, a/so optionally (3) amendments under
PCT Article 18, mlWMMEWMMhmhw;(J)MMmeUm;
mﬁ)ammmmammwwmmmwmmmmmmn
mmmmmmww.mopﬂmdmmbowwmdlnm with
surcharges. 37 C.F.R. § 1.97®)2).

IDENTIFICATION OF TIME OF FILING THE ACCOMPANYING
INFORMATION DISCLOSURE STATEMENT

The information disclosure statement submitted herewith is being filed within three
months of the filing date of the application or date of entry into the national stage of an
international application or before the malling date of a first Office action on the merits,
whichever event occurs last. 37 C.F.R. § 1.97(b).

NOTE: 'Mwﬂﬂcaﬂonorhohdnwhmvnﬂmgbmmmmmnmnbldmmw
cmunMnoOfﬂcoactlonhubmmdlodllundlaclocunamcmonuadchyoduntllafbrthm
months from filing.”

NOTE: 'Mhhrm-ﬂmdadoamshtommtwﬁlboemdduod!ohawbmﬁhdmﬂndaynmm
hmmwmmmﬂbdamﬂWbyaMmmmuof
maiiing under 37 C.F.R. 1.8, or Express Mall certificate under 37 C.F.R. 1.10. An Office action is malled
on the date indicatad in the Office action.® Notice of April 20, 1892 (1138 O.G. 37-41, 39). See also
§ 609, M.P.E.P., 8th Edition.

NOTE: WMWW'MWW{MWMMMVMM
mnmmwummmwmmammuww
to the effective date of a continuing appilication.” Notice of Apnil 20, 1992 (1138 O.G. 37-41, 39).

ﬂWdlMWMWMMdMMBMM‘Wd%O’M
Action [6-3}—page 2 of 3)
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NOTE: “An action on the merits meens an action which treats the patentability of the cialms in an application,
8 oppossd to only formal or procedural requirements. An action on the merits would, for example,
contain a rejection or indication of allowability of a cisim or claims rather than just a restriction
requirements (37 C.F.R. 1.142) or just & requirernent for additional fees to have a claim considered (37
C.F.R. 1.16(d)). Thus, if an application was filed on Jan. 1 and the first Office action on the merits was
not malled untl six months later on July 1, the examiner wouid be required to consider any proper
information disciosure statement filed prior to July 1. Notice of April 20, 1992 (1138 O.G. 37-41, 39).

WARNING: *A petition for suspension of action to allow applicant time to submit an information disciosure
staternent will be denied as failing to present good and sufficient reasons, since 37 C.FR. § 1.97
Pprovides adequats recourse for the timely submission of prior art for conaideration by the examiner,”
Notice of July 8, 1992 (1141 O.G. 63). But see § 103() and (c), imited suspension of action in
a continued prosecution application (CPA) filed under § 1.53(d) and in a request for continued

Ry

SIGNATURE OF PRACTITIONER
Reg. No.: 28,626 Robert A. Kent
Tel. No.: (580 251-3125 (e or print name of j
P.0. Box 1431
Customer No.: P.O. Address

Duncan, OK 73536-0440

amwmmmmmsm«mmmmanmwmwnngdnmm
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»
PATENT 2002-1P-009210U1P2
3 \ﬂ:\

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

\>

oA
“* Applicants: Bradley L. Todd, et al

Art Unit: Unknown
Serial No.:  11/048,465
Filed: 02/01/2005 Examiner: Unknown
For: Compositions and Methods for

Improving Fracture Conductivity
In a Subterranean Well

N N N s N e s i e

UPPLEMENTAL INFORMATION DISCLOSURE STATEMENT

COMMISSIONER FOR PATENTS
Alexandria, VA 22313-1450

SIR:

The following documents are known to Applicants or Applicants' attorneys and are

submitted for the Examiner to consider in the above-captioned application.

U. S. PATENTS
U.S. Patent Number 5,249,627 issued 10/05/1993 to Weldon M. Harms, et al.
FOREIGN PATENTS
None.

OTHER MATERIALS

Adsorption Thermodynamics of a Hydrophobic Polymeric Flocculant on

Hydrophobic Colloidal Coal Particles, 1991, American Chemical Society,
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Langmuir, 7, 2203-2207, pp. 2203-2207, by Yosry Attia, et al.

Copies of the aforementioned non-patent references and Form PTO-1449 are

submitted herewith.

Respectfully submitted,

Robert A. Kent

Registration No. 28,626
Halliburton Energy Services
P. O. Box 1431

Duncan, OK 73536-0440
580-251-3125
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[ AY Application No. Applicant(s):
PTO-1449 ) 11/048,465 BRADLEY L. TODD, ET AL
APR 202005 w
. ] R Docket Number Group Art Unit | Filing Date
Information Di§losure CltalIOI&,‘ 2002-1P-009210U1P2 02/01/2005
in an Apflication o
J’RAQQA&_&-*
U.S. PATENT DOCUMENTS
DOCUMENT NO. | DATE NAME CLASS SUBCLASS | FILING DATE

5,249,627 10/05/93 | Harms, et al 166 308 03/13/92
FOREIGN PATENT DOCUMENTS

DOCUMENT NO. | DATE | COUNTRY CLASS | suBCLass [ RANSLATION
NON-PATENT DOCUMENTS

DOCUMENT (Including Author, Title, Source, and Pertinent Pages) DATE

ATTIA, YOSRY, ET AL, ADSORPTION THERMODYNAMICS OF A HYDROPHOBIC POLYMERIC

FLoccULANT ON HYDROPHOBIC COLLOIDAL COAL PARTICLES, 1991, AMERICAN CHEMICAL

SOCIETY, LANGMUIR, 7, PP. 2203-2207
EXAMINER DATE CONSIDERED
EXAMINER: Initial if citation considered, whether or not citation is in conformance with MPEP § 609. Draw line through
citation if not in conformance and not considered. Include copy of this form with next communication to the applicant.

U.S. Patent and Trademark Office
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THwW

Practitioner’s Docket No. __2002-TP-009210U1P2 PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

%Ffer T Patent application
of Inventor(s)
for | Title of Invention
OR

In re application of: Bradley L. Todd, et al

Application No.: 011 / 048,465 Group Art Unit:
Filed: 02/01/2005 Examiner:

For: Compositions and Methods for Improving Fracture Conductivity in a

Mail Stop AihibhaRfaR Well
Commissioner for Patents
P.O. Box 1480

Alexandria, VA 22313-1450

TRANSMITTAL OF INFORMATION DISCLOSURE STATEMENT
WITHIN THREE MONTHS OF FILING OR
BEFORE MAILING OF FIRST OFFICE ACTION (37 C.F.R. § 1.97(b))

CHERTIFICATION UNDER 37 C.F.R. §§ 1.8(a) and 1.10*
(When using Express Mall, the Express Mall label number is mandatory;
Express Mall certificstion s optional,)

| hereby certify that, on the dats shown below, this correspondence Is being:
MAILING

2 memmwmhmmmmmmmhpmm.o.
Box 1450, Alexandria, VA 22313-1450

J7CFR. § 1.8a) 37CFR. §1.10°
with sufficient postage as first class mall. - [0 ae “Express Mall Post Office to Addressee”
Mailing Label No. (mandatory)
TRANSMISSION

O facsimile transmitted to the Patent and Trad Office, (703) - .
.w\o\‘\x\mx \(C\xm
1S 10S Sonature Q O

Tammy Knight
(type or print name of persan certitying)

Date:

* Only the date of ing (§ 1.qwummwh-mmmmmwm
on any certificate of malling or transmission under § I.Umﬂnmmbommmmounhdﬂmm
timeliness. See § 1.703(). Consider “Express Mail Post Office to Addressee” (§ 1.10) or facsimile transmission
% 1.mummbummmmummummmmm

nmwlmmwmmmmamammdmom
Action [6-3}—page 1 of 3)
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NOTE: 37 C.F.R 1.98p) .
a)&dnu&mmhbdhmhmmmmmmboldmﬂhdbylnmwnpcm
number, and issue date.

(2) Each U.8. patent application publication kisted in an information disclosure statement shall be
mummmwmmwm

(3) Each U.8. mpkcdmhhdhmhlmmﬂmdadummtmwboldmtiﬂodbym
inventor, application number, and fling date.

(4) Each foreign patent or published foreign patent application listed in an information disciosure
mmumunmﬂwmmmwmpmaw
the application, an appropriste document number, and the publication date indicated on the patent
or published application.
mmm&uhmmmmmumm»mum
author (f any), tite, relevant pages of the publication, dafe, and piace of publication.

WARNING: No extension of time can be had under 37 C.FR § 1.138 (a) or (b) for fiing an IDS. 37 C.F.R

§ 1.970.

NOTE: mmmu.wm‘mucﬁns 1.97(ty has two posalbie meanings. Where
mmuaa-ummuwummamm the filing is defined in 37 C.F.R.

SI.MnWMMMﬂ)Awmm.mmmf 1.71 and
at jeast ane claim pursuant to § 1.75; and (2) any drawing required by § 1.81(a), are filed in the Patent
mmmhumdmmhmwumm-mwm 1.41."37 C.FAR.
§ 1.87@)(1). mmmmmhmmummmnmmmm
ummmmmmmumuuuaasanwmmmm
forthin§ 1.494or § 1.495.35U.8.C. § 371(c) requires the fling of the following: (1) the basic national

IDENTIFICATION OF TIME OF FILING THE ACCOMPANYING
INFORMATION DISCLOSURE STATEMENT

The information disclosure statement submitted herewith is being filed within three
monﬂuofﬁnﬂlkmdateofmeappﬂcatbnordmofmtrylmomenaﬂonalstagoofan
international application or before the malling date of a first Office action on the merits,
whichever event occurs last. 37 C.F.R. § 1.97(b).

NOTE: wm«hummmmhmmmmmmnumm
mMmOM«xﬂonhubmmMMmoMnsmmmbMyodmwmm
monthe from flling.”

NOTE: 'Mhmmmmmwumwfunumﬂndmwaynmm
hﬂnOﬂb,wmmuhdbdaMley.Mlmmd
mailing under 37 C.F.R. 1.8, or Express Mall certificate under 37 C.F.R. 1.10. An Office action is mailed
mmmwhmmm'mw.dwm. 1892 (1138 O.G. 37-41, 39). See also
$ 600, M.P.E.P., 8th Edition,

NOTE: WWWM'MMM(MMMMMMM
anwwummmmmmamm-ww
bﬂnMMdlmm'Mde 1982 (1138 O.G. 37-41, 3%,

nmmammobmmmmumamumwwdnmom
Action [6-3}—page 2 of 3)
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NOTE: 'Mmmmomumnmwhbhmuhplwmbmydhddmhm
quWW«WWmMWMhMMMw
contain a rejection ar indicstion of allowabilty of a claim or claims rather than just a restriction

B87CFAR 1.14z«m.mumumwm.mmm
C.F.R. 1.16(c). Thus, f an application was filed on Jan. 1 and the first Office action on the merits was
not malled unthl six months lster on July 1, wmmummmmm
hWMMmMWth.'NMdM& 1992 (1138 O0.G. 37-41, 39,

WARNING: umr«mumwmmmmwmmmdm
mmw'bcﬁnbdnm!ommmwm since 37C.FR. § 1.97
mmmhmymmuumdwmrwmaymm'
Notice of July 6, 1992 (1141 O.G. 63). But see § 1030) and (c), imited suspension of sction in
aw&MMW@PMMM} 1.53(c) and in a request for continued
examination (RCE) under § 1.114.

E@E(é /KZ

SIGNA PRACTITIONER
Reg. No.: 28,626 Robert A. Kent
Tol. No.: (580 251-3125 (e o print name of practitionen
P.0. Box 1431
Customer No.: P.O. Address

Duncan, OK 73536-0440

amammmmmmamammumm
. mmsusj
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PATENT 2002-1P-009210U1P2

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicants: Bradley L. Todd, et al

Art Unit: Unknown

Serial No.:  11/048,465

Filed: 02/01/2005 Examiner: Unknown

For: Compositions and Methods
For Improving Fracture

Conductivity in a
Subterranean Well

)
)
)
)
)
)
)
)
)
)

SUPPLEMENTAL INFORMATION DISCLOSURE STATEMENT

COMMISSIONER FOR PATENTS
Alexandria, VA 22313-1450

SIR:

The following documents are known to Applicants or Applicants' attorneys and are

submitted for the Examiner to consider in the above-captioned application.

U. S. PATENTS
U.S. Patent Number 6,763,888 B1 issued 07/20/04 to Ralph Edmund Harris, et
al;
U.S. Patent Application Publication Number 2004/0261993 A1 published
12/30/04 by Philip D. Nguyen (S/N 10/608,319, Ref. No. 2003-1P-010077U1,
filed 06/27/03);

U.S. Patent Application Publication Number 2004/0261996 A1 published
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12/30/04 by Trinidad Munoz, Jr., et al (S/N 10/609,031, Ref. No. 2002-1P-
009052U1, filed 06/27/03);

U.S. Patent Application Publication Number 2004/0261999 A1 published
12/30/04 by Philip D. Nguyen (S/N 10/608,373, Ref. No. 2003-IP-010077U2,
filed 06/27/03);

U.S. Patent Application Publication Number 2005/0028976 A1 published
02/10/05 by Philip D. Nguyen (S/N 10/634,705, Ref. No. 2003-1P-010033U1,
filed 08/05/03);

U.S. Patent Application Publication Number 2005/0034861 A1 published
02/17/05 by Rajesh K. Saini, et al (S/N 10/736,339, Ref. No. 2001-IP-
005484U1P1, filed 12/15/03);

U.S. Patent Application Publication Number 2005/0034865 A1 published
02/17/05 by Bradley L. Todd, et al (S/N 10/641,242, Ref. No. 2001-IP-005484U1,
filed 08/14/03);

U.S. Patent Application Publication Number 2005/0034868 A1 published
02/17/05 by Keith A. Frost, et al (S/N 10/752,752, Ref. No. 2003-IP-
011261U1P1, filed 01/07/04);

U.S. Patent Application Serial No. 10/650,101, Compositions and Methods for
Reducing the Viscosity of a Fluid, filed 08/26/03 by Bradley L. Todd, et al (Ref.
No. 2001-IP-005443U2);

U.S. Patent Application Serial No. 10/655,883, Methods for Forming a
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Permeable and Stable Mass in a Subterranean Formation, filed 09/05/03 by
Philip D. Nguyen (Ref. No. 2003-1P-010580U1);

U.S. Patent Application Serial No. 10/661,173, Methods of Removing Filter Cake
from Well Producing Zones, filed 09/11/03 by Bradley L. Todd, et al (Ref. No.
2001-IP-005451U1);

U.S. Patent Application Serial No. 10/664,126, Improved Subterranean
Treatment Fluids and Methods of Treating Subterranean Formations, filed
09/17/03 by Bradley L. Todd, et al (Ref. No. 2003-IP-010228U1);

U.S. Patent Application Serial No. 10/736,152, Filter Cake Degradation
Compositions and Methods of Use in Subterranean Operations, filed 12/15/03 by
Bradley L. Todd (Ref. No. 2002-IP-006658U1);

U.S. Patent Application Serial No. 10/765,334, Fluid Loss Control Additives for
Use in Fracturing Subterranean Formations, filed 01/27/04 by Bradley L. Todd, et
al (Ref. No. 2003-1P-010496U1);

U.S. Patent Application Serial No. 10/768,323, Compositions and Methods for
the Delivery of Chemical Components in Subterranean Well Bores, filed 01/30/04
by Craig Wayne Roddy, et al (Ref. No. 2003-1P-012181U1);

U.S. Patent Application Serial No. 10/768,864, Contained Micro-Patrticles for Use
in Well Bore Operations, filed 01/30/04 by Craig Wayne Roddy, et al (Ref. No.
2003-IP-012180U1);

U.S. Patent Application Serial No. 10/769,490, Methods of Cementing in
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Subterranean Formations Using Crack Resistant Cement, filed 01/30/04 by Craig
Wayne Roddy, et al (Ref. No. 2003-1P-011430U1);

U.S. Patent Application Serial No. 10/783,207, Methods of Cleaning and Cutting
Using Jetted Fluids, filed 02/20/04 by Jim B. Surjaatmadja, et al (Ref. No. 2003-
IP-012367U1);

U.S. Patent Application Serial No. 10/785,300, Orthoester Compositions and
Methods for Reducing the Viscosily of Viscosified Treatment Fluids, filed
02/24/04 by Keith A. Frost, et al (Ref. No. 2003-IP-011261U1P2);

U.S. Patent Application Serial No. 10/802,340, Cement Compositions Containing
Degradable Materials and Methods of Cementing in Subterranean Formations,
filed 03/17/04 by B. Raghava Reddy, et al (Ref. No. 2003-1P-011492U1);

U.S. Patent Application Serial No. 10/803,668, One-Time Use Composite Tool
Formed of Fibers and a Biodegradable Resin, filed 03/18/04 by Bradley L. Todd,
et al (Ref. No. 2003-1P-012174U1);

U.S. Patent Application Serial No. 10/803,689, Biodegradable Downhole Tools,
filed 03/18/04 by Bradley L. Todd, et al (Ref. No. 2003-1P-010245U1);

U.S. Patent Application Serial No. 10/832,163, Improved Treatment Fluids and
Methods of Use in Subterranean Formations, filed 04/26/04 by Trinidad Munoz,
Jr., et al (Ref. No. 2003-1P-012483U1);

U.S. Patent Application Serial No. 10/897,509, Improved Treatment Fluids and

Methods of Use in Subterranean Formations, filed 07/23/04 by Richard W.
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Pauls, et al (Ref. No. 2003-1P-012994U1);

U.S. Patent Application Serial No.10/915,024, Methods and Compositions for
Carrier Fluids Comprising Water-Absorbent Fibers, filed 08/10/04 by Philip D.
Nguyen (Ref. No. 2003-1P-012456U1);

U.S. Patent Application Serial No. 10/932,749, Methods and Compositions for
Delinking Crosslinked Fluids, filed 09/02/04 by Phillip C. Harris, et al (Ref. No.
2003-1P-012184U1);

U.S. Patent Application Serial No. 10/933,705, Carbon Foam Particulates and
Methods of Using Carbon Foam Particulates in Subterranean Applications, filed
09/03/04 by Mark D. Kalman (Ref. No. 2003-IP-010814U1);

U.S. Patent Application Serial No. 10/950,072, Methods and Compositions for
Inducing Tip Screenouts in Frac-Packing Operations, filed 09/24/04 by Philip D.
Nguyen, et al (Ref. No. 2003-1P-012245U1);

U.S. Patent Application Serial No. 10/991,228, Methods of Degrading Filter
Cakes in Subterranean Formations, filed 11/17/04 by Trinidad Munoz, Jr. (Ref.
No. 2003-1P-011762U2);

U.S. Patent Application Serial No. 10/991,248, In-Situ Filter Cake Degradation
Compositions and Methods of Use in Subterranean Formations, filed 11/17/04 by
Trinidad Munoz, Jr. (Ref. No. 2003-IP-011762U1);

U.S. Patent Application Serial No. 11/046,043, Methods and Compositions

Relating to the Hydrolysis of Water-Hydrolysable Materials, filed 01/28/05 by
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Bradley L. Todd, et al (Ref. No. 2004-IP-014350U1);
U.S. Patent Application Serial No. 11/046,652, Methods and Compositions
Relating to the Hydrolysis of Water-Hydrolysable Materials, filed 01/28/05 by
Bradley L. Todd, et al (Ref. No. 2003-IP-014350U2);
U.S. Patent Application Serial No. 11/047,876, Self-Degrading Fibers and
Associated Methods of Use and Manufacture, filed 01/31/05 by Michael N.
Mang, et al (Ref. No. 2004-1P-013346U2);
U.S. Patent Application Serial No. 11/048,417, Self-Degrading Fibers and
Associated Methods of Use and Manufacture, filed 01/31/05 by Michael N.
Mang, et al (Ref. No. 2004-1P-013346U1);

FOREIGN PATENTS

None.
PAPERS/OTHER
None.
BROCHURES
None.
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Copies of the aforementioned non-patent references and Form PTO-1449 are

submitted herewith.

Respectfully submitted,

<. )

Registration No. 28,626
Halliburton Energy Services
P. O. Box 1431

Duncan, OK 73536-0440
580-251-3125
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PTO-1449 ¢ apeieS

Application No.
11/048,465

Applicant(s)

Bradley L. Todd, et al

- L . Docket Number Group Art Unit | Filing Date
Information Disclosure Citation in an | 2002-1P-009210U1P2 02/01/2005
Application
U.S. PATENT DOCUMENTS
ISSUE/
DOCUMENT PUB. NAME cLAss | suBcLass | FILING
NO. DATE
DATE
6,763,888 B1 07/20/04 Harris, et al 166 305.1 03/20/00
Us
2004/0261993A1 Nguyen (Ref. No.
(US Pat. App. Ser. | 123004 | 5603.1p-010077U1) 166 276 06/27/03
No. 10/608,319)
Us
2004/0261996A1 Munoz, Jr., et al (Ref. No.
(US Pat. App. Ser. | 123004 | 5602 1p-009052U1) 166 279 06/27/03
No. 10/609,031)
Us
2004/0261999A1 Nguyen (Ref. No.
(US Pat. App. Ser. | 123004 | 5503.1P-010077U2) 166 292 06/27/03
No. 10/608,373)
Us
2005/0028976A1 Nguyen (Ref. No.
(US Pat, App. Ser. | 02/10/05 | 56503.1P-010039U1) 166 276 08/05/03
No. 10/634,705)
Us
2005/0034861A1 Saini, et al (Ref. No.
(US Pat. App. Ser. | 9217105 | 5601 1P-005484U1P1) 166 278 12/15/03
No. 10/736,339)
Us
2005/0034865 A1 Todd, et al (Ref. No.
(US Pat. App. Ser. | 921705 | 5601.1P-005484U1) 166 304 08/14/03
No. 10/641,242)
Us
2005/0034868A1 Frost, et al (Ref. No.
(US Pat, App. Ser. | 9217105 | 5003 1P-011261U1P1) 166 307 01/07/04
No. 10/752.,752)
US Pat. App. Ser. ) Todd, et al (Ref. No. ) )
No. 10/650,101 2001-1P-005443U2) 08/26/03
US Pat. App. Ser. i Nguyen (Ref. No. } )
No. 10/655,883 2003-1P-010580U1) 07/07/04
US Pat. App. Ser. i Todd, et al (Ref. No. ) )
No. 10/661,173 2001-1P-005451U1) 09/11/03
US Pat. App. Ser. i Todd, et al (Ref. No. } i
No. 10/664,126 2003-1P-010228U1) 09/17/03
US Pat. App. Ser. i Todd (Ref. No. ) i
No. 10/736,152 2002-1P-006658U1) 12/15/03
EXAMINER DATE CONSIDERED

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

Page 1 of 3
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Application No.
11/048,465

Applicant(s)
Bradley L. Todd, et al

Information AI:;II(i,:al::anItatlon in an 283"2‘3}'2835;'21 oU1P2 Group Art Unit 3.2,1133;:05
U.S. PATENT DOCUMENTS
DOCUMENT | SS=PUB. NAME CLASS | SUBCLASS | oLINC
No. 107765304 ~ | 2008 moroas601) : : o1/27/04
No. 10/768:320 © | so0apor2ieitn) : - 01/30/04
No. 10768864 - | so0aiiprotziaout) : - 01/30/04
No. 107661490 © | oo0abror143001) : - 01/30/04
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COMPOSITIONS AND METHODS FOR IMPROVING FRACTURE
CONDUCTIVITY IN A SUBTERRANEAN WELL

CROSS-REFERENCE TO RELATED APPLICATION

[0001] This Application is a continuation-in-part of U.S. Application
Serial Number 10/608,291, entitled “Compositions and Methods for Improving Proppant
Pack Permeability in a Subterranean Well,” filed on June 27, 2003.

BACKGROUND

[0002] The present invention relates to enhancing fluid flow from
subterranean formations, and moré particularly, to enhancing the conductivity of fractures
in a subterranean formation so as to enhance fluid flow therethrough.

[0003] Hydraulic fracturing is a technique for stimulating the production
of desirable fluids from a subterranean formation. The technique normally involves
introducing a viscous liquid through a well bore into a formation at a chosen rate and
pressure to enhance and/or create a fracture in a portion of the formation, and placing
proppant particulates in the resultant fracture to, inter alia, maintain the fracture in a
propped condition when the pressure is released. The resultant propped fracture provides
a conductive channel in the formation for fluids to flow to the well bore.

[0004] The degree of stimulation afforded by the hydraulic fracturing
treatment is largely dependent on the conductivity and width of the propped fracture.
Thus, the productivity of the well in effect becomes a function of fracture conductivity,
which is commonly defined as proppant permeability times fracture width. To enhance
well productivity, it may be beneficial to enhance fracture conductivity.

[0005] Oftentimes, to effectively prop open the fractures as well as
prevent proppant particulate flowback, the proppant particulates are caused or allowed to
consolidate into proppant matrixes within the fractures. One conventional means of
doing this is to use resin-coated proppant particulates so that when the resin cures
downbhole, the proppant particulates can consolidate to form a relatively stable proppant
matrix within the fracture. Other methods also have been used to facilitate the
consolidation of the proppant particulates within the fractures.

[0006] Although consolidating the proppant particulates within a fracture

may have some benefits, for example preventing proppant flowback, such methods may

1
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adversely affect the conductivity of the fracture. That is, some methods of consolidating

proppant particulates themselves may introduce a barrier to the free flow of desirable -

fluids from the subterranean formation to the well bore for subsequent production.
Fracture conductivity may suffer as a result. This is undesirable as this may affect overall
well productivity.

[0007] To counteract this potential problem, many different techniques
have been developed. One technique involves adding calcium carbonate or salt to the
proppant matrix composition. When the proppant particulates consolidate, after a
subsequent fluid is added to the well bore, the calcium carbonate or salt is dissolved out
of the matrix. At least one problem associated with this method is the incomplete removal
of the calcium carbonate or salt if not adequatély contacted with the subsequent fluid.
Another method has been to add wax beads to the proppant matrix composition. Once
incorporated into the consolidated proppant particulates, the wax beads melt as a result of
the temperature of the formation. A problem with this method is that the wax may re-
solidify in the well, causing countless problems. Another method that has been used is to
add an oil-soluble resin to the proppant matrix composition; however, this method has not
been successful because of, inter alia, nonuniform removal of the particles.

[0008] Another way to address fracture conductivity has been to use
bigger proppant particulates. However, there are practical limits to the size of the
proppant particulates that may be used. For instance, if the particles used are too large,
premature screenout at the perforations and/or fractures during the proppant stage of
fracturing treatment often occurs as a large amount of proppant particulates is being
injected into the fractures. In addition, by using proppant particulates that are too large,
the ability to control formation sand is lost as the formation sand or fines tend to invade
or penetrate the large pore space of the proppant matrix during production of

hydrocarbons, thus potentially choking the flow paths of the fluids.
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SUMMARY

[0009] The present invention relates to enhancing fluid flow from
subterranean formations, and more pz_lrtichlarly, to enhancing the conductivity of fractures
in a subterranean formation so as to enhance fluid flow therethrough.

[0010] In one embodiment, the present invention provides a method
comprising: providing a proppant matrix composition, the proppant matrix composition
comprising at least a plurality of proppant particulates and at least a plurality of
composite particles, the composite particles comprising a degradable material and a filler
material; introducing the proppant matrix composition to the fracture so as to form a
proppant matrix in the fracture; and allowing the degradable material of the composite
particles to degrade so as to form at least one void in the proppant matrix.

[0011] In another embodiment, the present invention provides a method
comprising: providing a proppant matrix composition, the proppant matrix composition
comprising at least a plurality of proppant particulates and at least a plurality of
composite particles, the composite particles comprising a degradable material and a filler
material; allowing the proppant matrix composition to form a proppant matrix; allowing
the degradable material of the composite particle to degrade so as to form a void in the
proppant matrix; and allowing a fluid to flow through the proppant matrix.

[0012] In another embodiment, the present invention provides a method
comprising: providing a treatment fluid that comprises a proppant matrix composition,
the proppant matrix composition comprising at least a plurality of proppant particulates
and at least a plurality of composite particles, the composite particles comprising a
degradable material and a filler material; contacting.at least a portion of a subterranean
formation with the treatment fluid under conditions effective to create or enhance at least
one fracture in the subterranean formation; and allowing the proppant matrix composition
to form a proppant matrix having at least one void therein.

[0013] The objects, features and advantages of the present invention will
be readily apparent to those skilled in the art upon a reading of the description of the

preferred embodiments that follows.
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DESCRIPTION

[0014] The present invention relates to enhancing fluid flow from
subterranean formations, and more particularly, to enhancing the conductivity of fractures
jn a subterranean formation so as to enhance fluid flow therethrough.

[0015] In preferred embodiments, the present invention provides
compositions and methods for enhancing subterranean well productivity by enhancing
fracture conductivity. The compositions and methods of the present invention may be
used to enhance the conductivity of proppant matrixes within fractures so that fluids from
the subterranean formation may flow more freely to the well bore. The compositions and
methods may be used without negatively affecting the ability of the proppant matrix to
perform other desired fiinctions within the fracture, e.g., propping the fracture open or
providing some degree of sand control. The compositions and methods also may be used
to avoid the production of undesirable acids within the matrix that may result from the
degradation of degradable materials within the matrix.

[0016] In the compositions and methods of this invention, a proppant
matrix composition may be made to consolidate within a fracture to form a proppant
matrix, e.g., a substantially stable proppant matrix. The term “proppant matrix,” as used
herein, refers to a consolidation of proppant particulates within a fracture that may be
adjacent to a well bore in a subterranean formation. The mechanism by which the
proppant matrix consolidates within the fracture is not important and so any suitable
method can be uséd in conjunction with the present invention, e.g., through the use of
curable resins, tackifying agents, and/or a mechanical method such as interlocking
proppant particulates. The use of curable resins may be preferred.

[0017] The proppant matrix compositions of the present invention
comprise proppant particulates and at least one “composite particle,” at least a portion of
which is capable of undergoing an irreversible degradation downhole. The composite
particles used in the methods and compositions of this invention comprise a degradable
material and a filler material. As used herein, the term “particle” or “particles” refers to a
particle or particles that may have a physiéal shape of platelets, shavings, fibers, flakes,
ribbons, rods, strips, spheroids, toroids, pellets, tablets, or any other suitable shape. The

composite particles generally are more resistant to crushing forces within a fracture (as

%

STC Exhibit 1020, pg. 117



compared to degradable materials by themselves) and, therefore, may help support the
fracture and maintain the integrity of the proppant matrix. Also, when the composite
particle degrades from the proppant matrix, voids that have a desirable degree of integrity
are formed, at least in part due to the high crush strength of the composite particles and
the consolidati(;n of the proppant matrix. Suitable degradable materials and filler
materials will be discussed below. The proppant matrix compositions of the present
invention also may comprise an acid reactive material. Each element of the proppant
matrix compositions of this invention is discussed below.

[0018] The concentration of composite particles in the proppant matrix
compositions of this invention may range from about 0.1% to about 30%, based on the
weight of the proppant particulates in a particular composition. A concentration of
composite particles between about 1% and about 5% by weight of the proppant
particulates is preferred. At higher concentrations, there may be a point of diminishing
returns, but this will be dependent on the particular factors, e.g., temperature, stress, how
much filler is in the composite particle, etc. Additionally, one should note that the
relative amounts of the composite particles in the proppant matrix composition should not
be such that when degraded, an undesirable percentage of voids result in the proppant
matrix that could potentially make the proppant matrix ineffective in maintaining the
integrity of the fracture. One of ordinary skill in the art, with the benefit of this
disclosure, will recognize an optimum concentration of composite particles that provides
desirable values in terms of enhanced conductivity or permeability without undermining
the stability of the proppant matrix itself.

[0019] Any proppant particulates suitable for use in subterranean
applications are suitable for use in the compositions and methods of the present
invention. For instance, natural sand, ground nut hulls, man-made proppant particulates,
bauxite, ceramics, polymeric particulate materials, low-density proppant particulates, or
the like are suitable. Ceramic proppant particulates, in certain embodiments, are
preferred because of their strength. Natural sand is also a preferred material, especially
when cost may be a concern. Note that the term “particulate” implies no particular shape

or size of proppant particulates. Preferred particulates should conform generally to API
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RP-56 and/or RP-60. Suitable sizes for such proppant particulates may range from 4 to
100 U.S. mesh, but are preferably in the range of 10 to 60 U.S. mesh.

[0020] In some embodiments, the proppant particulates may be used in
conjunction with a curable resin, e.g., the resin may be coated on the proppant
particulates, such that the resin cures when downhole, resulting in a consolidation of the
proppant particulates into a proppant matrix. If a resin is used, the proppant particulates
can either be pre-coated or coated on the fly with a suitable curable resin. Any type of
curable r)esin that will allow the proppant particulates to consolidate to form a proppant
matrix is suitable for use in the present invention. Examples include, but are not limited
to, epoxies, furans, phenolics, furfuryl aldehyde, furfuryl alcohol, or derivatives thereof,
or a mixture thereof. If a curable resin is utilized, a better result may be achieved if the
proppant particulates are coated with a suitable curable resin prior to being mixed with
the composite particles.

[0021] Additvionally, suitable tackifying agents may be used as an
alternative to or in conjunction with curable resins. If used, the tackifying agent is
preferably incorporated with the proppant particulates before it is mixed with the
composite particles.

[0022] In some embodiments, it may be desirable to coat the proppant
particulates with a tackifying agent rather than a curable resin. Such a tackifying agent is
preferably incorporated with the proppant particulates before they are mixed with the
degradable material. The tackifying agent, among other things, helps distribute the
composite particle within the proppant matrix composition and helps keep it in place
within the proppant matrix. Using a tackifying agent as opposed to a curable resin may
be particularly useful if the composite particles used have a low density or specific
gravity, or have a substantially different particle size than the proppant particulates. The
use of a tackifying agent may help to reduce or eliminate the negative effects of
segregation between the proppant particulates and the degradable material. Often, the
composite particles will exhibit a éigniﬁcantly different density from the proppant
particulates. In such cases, when the particulates are slurried into a carrier fluid to be sent
to a portion of a subterranean formation, the composite particles may separate from the

denser proppant particulates. Since the methods of the present invention preferably
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create a relatively uniform matrix of proppant particulates mixed with degradable
material, that separation may cause the job to be less successful. The tacky nature of a
chosen tackifying agent may help the chosen composite particles to at least temporarily
attach to the proppant particulates. By becoming so attached, the negative effects of
segregation may be reduced or eliminated.

[0023] In one embodiment of the present invention, the tackifying agent
is coated onto the proppant particulates early in the proppant stage of the fracturing
treatment. Then, resin-coated proppant particulates are used during the tail-in stage of
the fracturing treatment. In another embodiment, the tackifying agent and the curable
resin are coated on the proppant particulates intermittently.

| (0024] Compositions suitable for use as tackifying agents in the present
invention comprise any compound that, when in liquid form or in a solvent solution, will
form a non-hardening coating upon a particulate. Some examples of suitable tackifying
agents include non-aqueous tackifying agents, aqueous tackifying agents, and silyl
modified polyamides. '

[0025] Suitable non-aqueous tackifying agents generally comprise
polyamides that are liquids or in solution at the temperature of the subterranean formation
such that they are, by themselves, non-hardening when introduced into the subterranean
formation. One suitable such tackifying agent comprises a condensation reaction product
comprised of a polyacid and a polyamine. Such commercial products include compounds
such as mixtures of C36 dibasic acids éontaining some trimer and higher oligomers and
also small amounts of monomer acids that are reacted with polyamines. Other polyacids
include trimer acids, synthetic acids produced from fatty acids, maleic anhydride, acrylic
acid, and the like. Such acid compounds are commercially available from companies
such as Witco Corporation, Union Camp, Chemtall, and Emery Industries. The reaction
products are available from, for example, Champion Technologies, Inc. and Witco
Corporation.  Additional compounds which may be used as tackifying compounds
include liquids and solutions of, for example, polyesters, polycarbonates and
polycarbamates, and natural resins such as shellac and the like. Other suitable tackifying

v
agents are described in U.S. Patent Number 5,853,048, issued to Weaver, et al., and U.S.
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Patent Number 5,833,000;’/issued to Weaver, et al., the relevant disclosures of which are
herein incorporated by reference.

[0026] Such non-aqueous tackifying agents may be either used such that
they form non-hardening coating or they may be combined with a multifunctional
material capable of reacting with the tackifying compound to form a hardened coating. A
“hardened coating,” as used herein, means that the reaction of the tackifying compound
with the multifunctional material will result in a substantially non-flowable reaction
product that exhibits a higher compressive strength in a consolidated agglomerate than
the tackifying compound alone with the particulates. In this instance, the tackifying
agent may function similarly to a hardenable resin. Multifunctional materials suitable for
use in the present invention include, but are not limited to, aldehydes such as
formaldehyde, dialdehydes such as glutaraldehyde, hemiacetals or aldehyde, releasing
compounds, diacid halides, dihalides such as dichlorides and dibromides, polyacid
anhydrides such as citric acid, epoxides, furfuraldehyde, glutaraldehyde or aldehyde
condensates and the like, and combinations thereof. In some embodiments of the present
invention, the multifunctional material may be admixed with the tackifying compound in
an amount of from about 0.01% to about 50% by weight of the tackifying compound to
effect formation of the reaction product. In some preferred embodiments, the compound
is present in an amount of from about 0.5% to about 1% by weight of the tackifying
compound. Suitable multifunctional materials are described in U.S. Patent Number
5,839,510, issued to Weaver, et al., the relevant disclosure of which is herein
incorporated by reference.

[0027] Another suitable group of tackifying agents is aqueous tackifying
agents; that is, tackifying agents that are soluble in aqueous fluids. Suitable aqueous
tackifying agents are capable of forming at least a partial coating upon the surface of a
particulate (such as proppant particulates). Generally, suitable aqueous tackifying agents
are not significantly tacky when placed onto a particulate, but are capable of being
“activated” (that is destabilized, coalesced and/or reacted) to transform the compound
into a sticky, tackifying compound at a desirable time. Such activation may occur before,
during, or after the aqueous tackifying agent is placed in the subterranean formation. In

some embodiments, a pretreatment may be first contacted with the surface of a particulate
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to prepare it to be coated with an aqueous tackifying agent. Suitable aqueous tackifying
agents are generally charged polymers that comprise compounds that, when in an
aqueous solvent or solution, will form a non-hardening coating (by itself or with an
activator) and, when placed on a particulate, will increase the continuous critical
resuspension velocity of the particulate when contacted by a stream of water. The
aqueous tackifying agents enhance the grain-to-grain contact between the individual
particulates within the formation (be they proppant particulates, formation fines, or other
particulates), helping to bring about the consolidation of the particulates into a cohesive,
flexible, and permeable mass.

[0028] Examples of aqueous tackifier compounds suitable for use in the
present invention include, but are not limited to, acrylic acid polymers, acrylic acid ester
polymers, acrylic acid derivative polymers, acrylic acid homopolymers, acrylic acid ester
homopolymers (such as poly(methyl acrylate), poly (butyl acrylate), and poly(2-
ethylhexyl acrylate)), acrylic acid ester co-polymers, methacrylic acid derivative
polymers, methacrylic acid homopolymers, methacrylic acid ester homopolymers (such
as poly(methyl methacrylate), poly(butyl methacrylate), and poly(2-ethylhexyl
methacrylate)), acrylamido-methyl-propane sulfonate polymers, acrylamido-methyl-
propane sulfonate derivative polymers, acrylamido-methyl-propane sulfonate co-
polymers, and acrylic acid/acrylamido-methyl-propane sulfonate co-polymers and
combinations thereof. These and other suitable aqueous tackifying agents are described
in U.S. Application Serial Number 10/864,06lf filed on June 9, 2004, and U.S.
Application Serial Number 10/864,618{ filed on June 9, 2004, the relevant disclosures of
which are herein incorporated by reference.

[0029] Silyl-modified polyamide compounds suitable for use as a
tackifying agent in the present invention may be described as substantially self-hardening
compositions that are capable of at least partially adhering to particulates in the
unhardened state, and that are further capable of self-hardening themselves to a
substantially non-tacky state to which individual particulates such as formation fines will
not adhere to, for example, in formation or proppant matrix pore throats. Such silyl-
modified polyamides may be based, for example, on the reaction product of a silating

compound with a polyamide or a mixture of polyamides. The polyamide or mixture of
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polyamides may be one or more polyamide intermediate compounds obtained, for
example, from the reaction of a polyacid (e.g., diacid or higher) with a polyamine (e.g.,
diamine or higher) to form a polyamide polymer with the elimination of water. Other
suitable silyl-modified polyamides and methods of making such compounds are
described in U.S. Patent Number 6,439,309, issued to Matherly, et al., the relevant
disclosure of which is herein incorporated by reference.

[0030] Where the proppant particulates are coated with a resin and/or a
tackifying agent, the matrix may consolidate and avoid migration of the proppant
particulates. As a proppant matrix is formed within a fracture, the composite particles
should be distributed within the proppant matrix. In certain preferred embodiments, the
distribution of the composite particles in the proppant matrix should be relatively
uniform. In a preferred embodiment, the removal of the degradable material in the
composite particles occurs after the proppant matrix has significantly developed and
become relatively stable to minimize shifting or rearrangement of proppant particulates
within the matrix.

[0031] Suitable degradable materials in the composite particles used in the
proppant matrix compositions of this invention should be capable of undergoing an
irreversible degradation downhole. The term “irreversible,” as used herein, means that
the degradable material should not reform a solid or reconsolidate while downhole, e.g.,
the degradable material should degrade in situ but should not recrystallize or
reconsolidate in situ after degradation. The term “degradation” or “degradable” refers to
at least the partial decomposition of the degradable material, and includes both
homogeneous and heterogeneous forms of degradation. This degradation can be a result
of, for example, a chemical or thermal reaction, or a reaction induced by radiation.

[0032] After the requisite time period dictated by the characteristics of the
particular degradable material utilized in the composite particles of this invention, voids
are created in the proppant matrix. Additionally, this degradation may result in the
production of an acid, e.g., to perform a desired function like breaking a filter cake (for
example, a filter cake in or near the fracture), breaking a viscosified fluid, and curing a
resin in a fracture (for instance, resin coated on proppant particulates or on the faces of a

fracture). The filler used in the composite particles in the proppant matrix composition
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can enhance either effect, i.e., the creation of voids or the production of an acid. The
filler also may enhance the mechanical properties of the composite particles, and may be
selected so as to not impair the mechanical properties of the proppant matrix. The
resultant voids enhance the permeability of the matrix, which may result in, inter alia,
enhanced fracture conductivity, which should lead to an enhancement in the productivity
of the well. Enhanced fracture conductivity generally enhances well productivity as well
productivity is a function of, inter alia, fracture conductivity. In a preferred embodiment,
the degradation of the degradable material takes place after the proppant particulates
consolidate to form a matrix inside a fracture or in place to minimize shifting or
rearrangement of proppant particulates within the proppant matrix.

[0033] Nonlimiting examples of degradable materials that may be used in
conjunction with the composite particles and the proppant matrix compositions and
methods of the present invention include, but are not limited to, degradable polymers.
The differing molecular structures of the degradable materials that are suitable for the
present invention give a wide range of possibilities regarding regulating the degradation
rate of the degradable material. In choosing the appropriate degradable material, one
should consider the degradation products that will result. For instance, some may form
an acid upon degradation, and the presence of the acid may be undesirable; others may
form degradation products that would be insoluble, and these may be undesirable.
Moreover, these degradation products should not adversely affect other operations or
components.

[0034] The degradability of a polymer depends at least in part on its
backbone structure. One of the more common structural characteristics is the presence of
hydrolyzable and/or oxidizable linkages in the backbone. The rates of degradation of, for
example, polyesters, are dependent on the type of repeat unit, composition, sequence,
length, molecular geometry, molecular weight, morphology (e.g., crystallinity, size of
spherulites, and orientation), hydrophilicity, surface area, and additives. Also, the
environment to which the polymer is subjected may affect how the polymer degrades,
e.g., temperature, presence of moisture, oxygen, microorganisms, enzymes, pH, and the

like. One of ordinary skill in the art, with the benefit of this disclosure, will be able to
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determine what the optimum polymer would be for a given application considering the
characteristics of the polymer utilized and the environment to which it will be subjected.

[0035] Suitable examples of polymers that may be used in accordance
with the present invention include, but are not limited to, homopolymers, random
aliphatic polyester copolymers, block aliphatic polyester copolymers, star aliphatic
polyester copolymers, or hyperbranched aliphatic polyester copolymers. Such suitable
polymers may be prepared by polycondensation reactions, ring-opening polymerizations,
free radical polymerizations, anionic po]ymerizations, carbocationic polymerizations,
coordinative ring-opening polymerization for, such as, lactones, and any other suitable
process. Specific examples of suitable polymers include polysaccharides such as dextran
or cellulose; chitins; chitosans; proteins; aliphatic polyesters;, poly(lactides);
poly(glycolides); poly(e-caprolactones); poly(hydroxy ester ethers);
poly(hydroxybutyrates); polyanhydrides; polycarbonates; poly(orthoesters);
poly(acetals); poly(acrylates); poly(alkylacrylates); poly(amino acids); poly(ethylene
oxide); poly ether esters; polyester amides; polyamides; polyphosphazenes; and
copolymers or blends thereof. Other degradable polymers that are subject to hydrolytic
degradation also may be suitable. One guideline for choosing which composite particles
to use in a particular application is what degradation products will result. Another
guideline is the conditions surrounding a particular application.

[0036] Of these suitable polymers, aliphatic polyesters are preferred. Of
the suitable aliphatic polyesters, polyesters of a or B hydroxy acids are preferred.
Poly(lactide) is most preferred. Poly(lactide) is synthesized either from lactic acid by a
condensation reaction or more commonly by ring-opening polymerization of cyclic
lactide monomer. The lactide monomer exists generally in three different forms: two
stereoisomers L- and D-lactide; and D,L-lactide (meso-lactide). The chirality of the
lactide units provides a means to adjust, inter alia, degradation rates, as well as the
physical and mechanical properties after the lactide is polymerized. Poly(L-lactide), for
instance, is a semicrystalline polymer with a relatively slow hydrolysis rate. This could
be desirable in applications of the present invention where slow degradation of the
degradable material is desired. Poly(D,L-lactide) is an amorphous polymer with a much

faster hydrolysis rate. This may be suitable for other applications of the methods and
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compositions of the present invention. The stereoisomers of lactic acid may be used
individually or combined for use in the compositions and methods of the present
invention. Additionally, they may be copolymerized with, for example, glycolide or
other monomers like e-caprolactone, 1,5-dioxepan-2-one, trimethylene carbonate, or
other suitable monomers to obtain polymers with different properties or degradation
times. Additionally, the lactic acid stereoisomers can be modified by blending high and
low molecular weight polylactide or by . blending polylactide with other aliphatic
polyesters. For example, the degradation rate of polylactic acid may be affected by
blending, for example, high and low molecular weight polylactides; mixtures of
polylactide and lactide monomer; or by blending polylactide with other aliphatic
polyesters.

[0037] The physical properties of degradable polymers may depend on
several factors such as the composition of the repeat units, flexibility of the chain,
presence of polar groups, molecular mass, degree of branching, crystallinity, orientation,
etc. For example, short chain branches reduce the degree of crystallinity of polymers
while long chain branches lower the melt viscosity and impart, inter alia, extensional
viscosity with tension-stiffening behavior. The properties of the material utilized can be
further tailored by blending, and copolymerizing it with another polymer, or by a change
in the macromolecular architecture (e.g., hyper-branched polymers, star-shaped, or
dendrimers, etc.). The properties of any such suitable degradable polymers (such as
hydrophilicity, rate of biodegration, etc.) can be tailored by introducing functional groups
along the polymer chains. One of ordinary skill in the art, with the benefit of this
disclosure, will be able to determine the appropriate functional groups to introduce to the
polymer chains to achieve the desired effect.

[0038] Also, we have found that a preferable result is achieved if the
degradable material degrades slowly over time as opposed to instantaneously. Even more
preferable results have been obtained when the degradable material does not begin to
degrade until after the proppant matrix has developed some compressive strength. The
slow degradation of the degradable material, inter alia, helps to maintain the stability of

the proppant matrix.
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[0039] The filler material chosen for the composite particles of this
invention, inter alia, may enhance the mechanical properties of the composite particles
(e.g., to enhance the crush strength of the composite particles), or may react with any
degradation products that result from the degradation of the degradable material. In
certain embodiments, the filler material may comprise from about 0.5% to about 60% of
the composition of a composite particle. In preferred embodiments, the filler will
comprise about 10% to about 40% of the composition of a composite particle. Also, the
filler material may improve the modulus between the T, (the glass transition temperature)
and the melting point of the degradable material. In other embodiments, the filler
material chosen can interact with the degradation products produced when the degradable
material degrades. Examples of such filler materials include anhydrous salts (see below),
glass, talc, calcium carbonate, mica, magnesium oxide, mineral filler, barite, silica,
materials that may be used as conventional bridging agents, derivatives thereof, and
combinations thereof. For instance, if the degradation products include an acid, the filler
may neutralize or enhance that acid. An example of a filler material that could neutralize
the acid includes a base; an example of a filler material that could enhance the acid
includes another complimentary acid. In still other embodiments, the filler material may
release a second chemical.  For instance, the filler material may comprise
ethylenediaminetetraacetic acid (“EDTA”), an oxidizer, a breaker, sodium persulfate, or
magnesium peroxide. In such embodiments the filler material should not negatively
impact the degradable material; preferably, the filler material and the degradable material
should compliment one another.

[0040] Examples of preferred nonreactive filler materials include
anhydrous salts. An anhydrous salt is suitable for use in the present invention if it will
degrade over time as it hydrates. For example, a particulate solid anhydrous borate
material that degrades over time may be suitable. Specific examples of particulate solid
anhydrous borate materials that may be used include, but are not limited to, anhydrous
sodium tetraborate (also known as anhydrous borax), and anhydrous boric acid. These
anhydrous borate materials are only slightly soluble in water. However, with time and
heat in a subterranean environment, the anhydrous borate materials react with the

surrounding aqueous fluid and may become hydrated. The resulting hydrated borate
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materials are highly soluble in water as compared to anhydrous borate materials and as a
result degrade in the aqueous fluid. In some instances, the total time required for the
anhydrous borate materials to degrade in an aqueous fluid is in the range of from about 8
hours to about 72 hours depending upon the temperature of the subterranean zone in
which they are placed. Other examples include organic or inorganic salts like sodium
acetate trihydrate.

[0041] Optionally, the composite particles of the present invention may
comprise additional additives such as processing aids, lubricants, antistats, antiblock
agents, pigments, derivatives thereof, or combinations thereof.

[0042] The composite particles used in conjunction with the present
invention can be prepared by any suitable process for example, by bringing the
components in solid form and dry-blending using conventional means such as a barrel
mixer, a tumble mixer, and the like, followed by fluxing or melting in an appropriate
apparatus, such as a Banbury type internal mixer, rubber mill, single or twin screw
extruder or compounder, or the like. Preferably, the two components are brought
together and processed in an appropriate melt extruder, from which the blend is extruded
in the form of strands, which are pelletized for fabrication purposes. Other suitable
techniques well known to those skilled in the art can be used as well.

[0043] If the application in which the composite particles will be used
does not contain a component that will enable the degradable material to degrade, e.g., in
a dry gas hole, then in alternative embodiments of the present invention, the degradable
material can be mixed with an inorganic or organic compound in addition to or as a filler
material. In preferred altemative embodiments, the inorganic or organic compound in the
composite is hydrated. Examples of the hydrated organic or inorganic solid compounds
that can be utilized include, but are not limited to, hydrates of organic acids or their salts
such as sodium acetate trihydrate, L-tartaric acid disodium salt dihydrate, sodium citrate
dihydrate, hydrates of inorganic acids or their salts such as sodium tetraborate
decahydrate, sodium hydrogen phosphate heptahydrate, sodium phosphate
dodecahydrate, amylose, starch-based hydrophilic polymers, and cellulose-based
hydrophilic polymers. Of these, sodium acetate trihydrate is preferred. Additionally, if

the degradable material is susceptible to hydrolysis, it is preferred that a sufficient
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amount of water is produced to effect hydro]yﬁc degradation of the degradable material.
The degradable material is then in a sense self-degradable, in that the degradable material
should at least partially degrade in the releasable water provided by the hydrated organic
or inorganic compound which dehydrates over time when heated in the subterranean
zone.

[0044] The specific features of the composite particles may be chosen or
modified to provide the proppant matrix with optimum conductivity while maintaining its
desirable filtering capability. Preferably, the composite particles are selected to have a
size and shape similar to the size and shape of the proppant particulates to help maintain
substantial uniformity within the mixture. It is preferable if the proppant particulates and
the composite particles do not segregate within the proppant matrix composition.
Whichever composite particles are utilized, the composite particles may have any shape,
depending on the desired characteristics of the resultant voids in the proppant matrix
including, but not limited to, particles having the physical shape of platelets, shavings,
flakes, ribbons, rods, strips, spheroids, toroids, pellets, tablets, or any other physical
shape. The physical shape of the composite particles should be chosen so as to enhance
the desired shape and relative composition of the resultant voids within the proppant
matrix. For example, a rod-like particle shape may be suitable in applications wherein
channel-like voids in the proppant matrix are desired. One of ordinary skill in the art
with the benefit of this disclosure will recognize the specific degradable material and the
preferred size and shape for a given application.

[0045] Additional materials may be incorporated in the proppant matrix, if
desired, including, but not limited to, acid-reactive materials. Such acid-reactive
materials in the proppant matrix compositions may comprise any material that reacts with
an acid so that the acid is at least partially neutralized. Suitable examples include, but are
not limited to, materials such as calcium carbonate, magnesium oxide, and calcium
hydroxide. The acid-reactive material may react with the degradation products of the
degradable material. This may be beneficial when the degradation products comprise an
undesirable acid. When included in a proppant matrix composition, the acid-reactive
material should be included in an amount sufficient to control the pH of any fluid in the

proppant matrix and/or neutralize any acid present. Considerations that may be taken
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into account when considering the type and amount of acid-soluble component to include
are, among others, the solubility of the reaction products, corrosion of any metals, and the
control of scale formation.

[0046] An inert filler may be included in the proppant matrix
compositions. Suitable inert fillers are materials that, inter alia, enhance the compressive
strength of a proppant matrix. Suitable fillers include, but are not limited to, calcium
carbonate, talc, mica, glass, silica, silica flour, or other similar mineral fillers.

[0047] The proppant matrix composition can either be pre-blended and
then transported to the drill site, or it can be prepared on the fly at the drill site and then
introduced downhole within a relatively short period of time. The term drill site, as used
herein, refers to the workplace at the site of a drill hole. Preferably, the proppant
particulates and the composite particles should be mixed so as to form a mixture in a
fracturing treatment fluid. Any conventional fracturing treatment fluid may be used in
accordance with the present invention.

[0048] The concentration of the composite particles in the proppant matrix
composition ranges from about 0.1% to about 30%, based on the weight of the proppant
particulates in the mixture. In certain preferred embodiments of the proppant matrix
.compositions of the present invention, the composite particles make up about 1% to about
5% of the proppant matrix composition. Additionally, the relative amounts in the
proppant matrix composition should not be such that when degraded, an undesirable
percentage of voids results in the proppant matrix making the proppant matrix potentially
ineffective in maintaining the integrity of the fracture. One of*ordinary skill in the art
with the benefit of this disclosure will recognize an optimum concentration of composite
particles that provides desirable values in terms of enhanced conductivity or permeability
without undermining the stability of the proppant matrix itself.

[0049] Thus, the present invention is well adapted to carry out the objects
and attain the ends and advantages mentioned as well as those which are inherent therein.
While numerous changes may be made by those skilled in the art, such changes are
encompassed within the spirit and scope of this invention as defined by the appended

claims.
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What is claimed is: ‘
1. A method comprising:

providing a proppant matrix composition, the proppant matrix
composition comprising at least a plurality of proppant particulates and at least a plurality
of composite particles, the composite particles comprising a degradable material and a
filler material;

introducing the proppant matrix compdsition to the fracture so as to form a
proppant matrix in the fracture; and

allowing the degradable material of the composite particles to degrade so
as to form at least one void in the proppant matrix.

2. The method of claim 1 wherein at least one of the proppant particulates
comprises at least one of the following: a curable resin; a tackifying agent; an
interlocking proppant particulate; an epoxy resin, a furan resin, a phenolic resin, a
furfuryl aldehye resin, a furfuryl alcohol resin, a non-aqueous tackifying agent, an
aqueous tackifying agent, a silyl modified polyamide; natural sand, a ground nut hull, a
man-made proppant particulate, bauxite, a ceramic, a polymeric particulate, or a low
density particulate.

3. The method of claim 1 wherein at least one of the composite particles has
a physical shape of a platelet, shaving, fiber, flake, ribbon, rod, strip, spheroid, toroid,
pellet, or tablet. '

4, The method of claim 1 wherein at least one of the proppant particulates
have sizes in the range of from about 4 to 100 U.S. mesh.

5. The method of claim 1 wherein the proppant matrix composition
comprises at least one of the following: an acid reactive material or an inert filler.

6. The method of claim 1 wherein the composite particles are present in an
amount of from about 0.1% to about 30% based on the weight of the proppant
particulates in the proppant matrix composition.

7. The method of claim 1 wherein at least one of the composite particles
comprises a degradable polymer; an aliphatic polyester homopolymer, a random aliphatic
polyester copolymer, a block aliphatic polyester copolymer, a star aliphatic polyester
copolymer, or a hyperbranched aliphatic polyester copolymer.
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8. The method of claim 1 wherein at least one of the composite particles
comprises at least one of the following: a polysaccharide; a chitin; a chitosan; a protein;
an aliphatic polyester; a poly(lactide); a poly(glycolide); a poly(e-caprolactone); a
poly(hydroxy ester ether); a poly(hydroxybutyrate); a polyanhydride; a polycarbonate; a
poly(orthoester); a poly(acetal); a poly(acrylate); a poly(alkylacrylate); a poly(amino
acid); a poly(ethylene oxide); a poly ether ester; a polyester amide; a polyamide; a
polyphosphazene; or a copolymer or blend thereof. .

9. The method of claim 1 wherein the filler of at least one of the composite
particle comprises at least one of the following: an anhydrous salt, glass, talc, calcium
carbonate, mica, magnesium oxide, mineral filler, barite, silica,
ethylenediaminetetraacetic acid, an oxidizer, a breaker, sodium peréulfate, magnesium
peroxide, or a derivative thereof.

10.  The method of claim 1 wherein at least one of the composite particles
comprises at least one of the following: a processing aid, a lubricant, an antistat, an
antiblock agent, a pigment, or an inorganic or organic compound.

11. The method of claim 1 wherein the proppant matrix composition is
blended and then transported to a drill site.

12. The method of claim 1 wherein the proppant matrix composition is
prepared and used on-the-fly at the drill site.

13. The method of claim 1 wherein the proppant matrix composition is a

component of a fracturing treatment fluid.
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14. A method comprising:

providing a proppant matrix composition, the proppant matrix
composition comprising at least a plurality of proppant particulates and at least a plurality
of composite particles, the composite particles comprising a degradable material and a
filler material;

allowing the proppant matrix composition to form a proppant matrix;

allowing the degradable material of the composite particle to degrade so as
to form a void in the proppant matrix; and

allowing a fluid to flow through the proppant matrix.

15.  The method of claim 14 wherein at least one of the proppant particulates
comprises a curable resin and/or a tackifying agent.

16.  The method of claim 14 wherein the degradable material in at least one of
the composite particles does not substantially degrade until after the proppant matrix has
substantially formed.

17.  The method of claim 14 wherein at least one of the composite particles
comprises at least one of the following: a polysaccharide; a chitin; a chitosan; a protein;
an aliphatic polyester; a poly(lactide); a poly(glycolide); a poly(e-caprolactone); a
poly(hydroxy ester ether); a poly(hydroxybutyrate); a polyanhydride; a polycarbonate; a
poly(orthoester); a poly(acetal); a poly(acrylate); a poly(alkylacrylate); a poly(amino
acid); a poly(ethylene oxide); a poly ether ester; a polyester amide; a polyamide; a
polyphosphazene; or a copolymer or blend thereof.

18.  The method of claim 14 wherein the filler of at least one of the composite
particle comprises at least one of the following: an anhydrous salt, glass, talc, calcium
carbonate, mica, magnesium oxide, mineral filler, barite, silica,
ethylenediaminetetraacetic acid, an oxidizer, a breaker, sodium persulfate, magnesium

peroxide, or a derivative thereof.
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19. A method comprising:

providing a treatment fluid that comprises a proppant matrix composition,
the proppant matrix composition comprising at least a plurality of proppant particulates
and at least a plurality of composite particles, the composite particles comprising a
degradable material and a filler material;

contacting at least a portion of a subterranean formation with the treatment
fluid under conditions effective to create or enhance at least one fracture in the
subterranean formation; and

allowing the proppant matrix composition to form a proppant matrix
having at least one void therein.

20.  The method of claim 19 wherein at least one of the composite particles
comprises at least one of the following: a polysaccharide; a chitin; a chitosan; a protein;
an aliphatic polyester; a poly(lactide); a poly(glycolide); a poly(e-caprolactone); a
poly(hydroxy ester ether); a poly(hydroxybutyrate); a polyanhydride; a polycarbonate; a
poly(orthoester); a poly(acetal); a poly(acrylate); a poly(alkylacrylate); a poly(amino
acid); a poly(ethylene oxide); a poly ether ester; a polyester amide; a polyamide; a

polyphosphazene; or a copolymer or blend thereof.
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ABSTRACT

The invention relates to' enhancing the conductivity of fractures in a subterranean
formation so as to enhance fluid flow therethrough. In one embodiment, the present
invention provides a method comprising: providing a proppant matrix composition, the
proppant matrix composition comprising at least a plurality of proppant particulates and
at least a plurality of composite particles, the composite particles comprising a
degradable material and a filler material; introducing the proppant matrix composition to
the fracture so as to form a proppant matrix in the fracture; and allowing the degradable
material of the composite particles to degrade so as to form at least one void in the

proppant matrix.

22

STC Exhibit 1020, pg. 135



PTO/SB/O1 (09-04)
Approved for use through 07/31/2006. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information untess it contains a valid OMB control number.
Attorney Docket N\
2002-1P-009210U1P2
( DECLARATION FOR UTILITY OR Number

DESIGN First Named Inventor | aqiey | Todd, et al.
PATENT APPLICATION COMPLETE IF KNOWN
(37 CFR 1'63) Application Number
Declaration Declaration Filing Date
Submitted OR Submitted after Initial -
with Initial Filing (surcharge Art Unit
Filing (37 CFR 1.16 (e)) i
\ required) Examiner Name

| hereby declare that:
Each inventor’s residence, mailing address, and citizenship are as stated below next to their name.

| believe the inventor(s) named below to be the original and first inventor(s) of the subject matter which is claimed and for
which a patent is sought on the invention entitled:

Compositions and Methods for Improving Fracture Conductivity in a Subterranean Well

(Title of the Invention)
the specification of which
is attached hereto
OR
D was filed on (MM/DD/YYYY) as United States Application Number or PCT International
Application Number and was amended on (MM/DD/YYYY) (if applicable).

| hereby state that | have reviewed and understand the contents of the above identified specification, including the claims, as
amended by any amendment specifically referred to above.

| acknowledge the duty to disclose information which is material to patentability as defined in 37 CFR 1.56, including for
continuation-in-part applications, material information which became available between the filing date of the prior application
and the national or PCT international filing date of the continuation-in-part application.

| hereby claim foreign priority benefits under 35 U.S.C. 118(a)-(d) or (f), or 365(b) of any foreign application(s) for patent,
inventor's or plant breeder’s rights certificate(s), or 365(a) of any PCT international application which designated at least one
country other than the United States of America, listed below and have also identified below, by checking the box, any foreign
application for patent, inventor’s or plant breeder’s rights certificate(s), or any PCT international application having a filing date
before that of the application on which priority is claimed.

Prior Foreign Application Foreign Filing Date Priority Certified Copy Attached?
Number(s) Country (MM/DD/YYYY) Not Claimed YES NO

D] Additional foreign application numbers are listed on a supplemental priority data sheet PTO/SB/028B attached hereto.

[Page 1 of 2]
This collection of information is required by 35 U.S.C. 115 and 37 CFR 1.63. 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 21
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 completing the form, call 1-800-PTO-9199 and select option 2.
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PTO/SB/01 (09-04)

Approved for use through 07/31/2006. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

DECLARATION — Utility or Design Patent Application

Direct all
correspondence to:

The address
associated with
Customer Number:

OR

Correspondence
address below

Name

Halliburton Energy Services - ATTN: Robert A. Kent

Address
P.O. Box 1431

City

Duncan

State
OK

ZIP
73536-0440

Country
USA

Telephone
580-251-3125

Fax

580-251-3917

| hereby declare that all statements made herein of my own knowledge are true and that all statements made on information
and belief are believed to be true; and further that these statements were made with the knowledge that willful false
statements and the like so made are punishable by fine or imprisonment, or both, under 18 U.S.C. 1001 and that such willful
false statements may jeopardize the validity of the application or any patent issued thereon.

NAME OF SOLE OR FIRST INVENTOR:

E A petition has been filed for this unsigned inventor

Given Narﬁe (first and middle [if any])

Family Name or Surname

Bradley L. Todd
Inventor's Signature Date
/ f W Jom 3/, 28~
Residence: City ghate Country Citizenship
Duncan OK USA us
Mailing Address
1810 Windsor Drive
City State Zip Country
Duncan OK 73533 USA

NAME OF SECOND INVENTOR:

[E] A petition has been filed for this unsigned inventor

Given Name (first and middle [if any])

Family Name or Surname

Michael N. . Mang

Inventor's Signature Dat

Co ok et (PN e /25
Residence: City State”/ Country Citizenship

Eden Prairie MN USA us

Mailing Address

17766 Steading Road

City State Zip Country

Eden Prairie MN 55347 USA

D Additional inventors or a legal representative are being named on the

supplemental sheet(s) PTO/SB/02A or 02LR attached hereto.

[Page 2 of 2]
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2002-IP-009210U1P2 PTO/SB/BO (11-04
Todd, et al. Appraved for use through 11/30/2005. OM8 oes(i-ooaa)
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

UndcfthoPnpemMRduwonAdd1996.mpemmmmqmmdbmpowwamﬂedbnoﬁnfbnmﬂonumudhpuysavaﬂd OMB control number.
POWER OF ATTORNEY TO PROSECUTE APPLICATIONS BEFORE THE USPTO

| hereby revoke all previous powers of attorney given in the application identified in the attached statement under

| 37 CFR 3.73(b).
| hereby appoint:
D Practitioners agsociated with the Customer Number:
OR
Pmcﬁﬁoner(a)namedbelow(ltmorethantanpatanpmdlﬂamamtobonamed.thenawstomernumbermustbeused):
Name Registration
Number
William E. Shull Mithcell D. Lukin 30,772
Paul I. Herman 47,646
Robert A. Kent 53,086
Craig W. Roddy 222469
John W. Wustenberg Paul R. Morico . 35,96

as attomey(s) or agent(s) to represent the undersigned before the United States Patent and Trademark Office (USPTO) In connection with
any and all patent applications assigned only to the undersigned according to the USPTO assignment records or assignment documents
aftached to this form In accordance with 37 CFR 3.73(b). .

Please change the correspondence address for the application identified in the attached statement under 37 CFR 3.73(b) to:

D The address associated with Customer Number;
OR

Firm or
Individual Name
Address

City , State TﬂT
Country
Telephone [ Fax

Assignes Name and Address:
Halliburton Energy Serviees, Inc.

10200 Bellaire Blvd.
Houston, TX 77072

A copy of this form, together with a statement under 37 CFR 3.73(b) (Form PTO/SB/96 or equivalent) is required to be
filed in each application In which this form Is used. The statement under 37 CFR 3.73(b) may be completed by one of
the practitioners appointed In this form if the appointed practitioner Is authorized to act on behalf of the assignee,
and must identify the application in which this Power of Attorney is to be filed.

SIGNATURE of Assignee of Record
Thcindivi&ulwbosesimmreandﬁﬂeisa:ppliedbdowiawmodzedmmonbehalfoftheassignee

Sorawre | N Bl @A Eorel o /- 3/-200(
Name Robert A. Kent Telephone 580~251-3125

Title Senior Counsel
A i——

This collection of information is required by 37 CFR 1.31, 1.32 and 1.33. mmummm«:m.wbymwwemabm(w
by the USPTO to procass) an application. Confidentiakity is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimatad to take 3 minutes
nm.mmwm,mmmmumwmbmumo. Tmﬂmdmwuwnmw“.w
mmmm«&mmmmmﬂnmmmwh ducing this burden, “*‘ummmcnunmmmom.
U.S. Patent and Trademark Office, U.S. Department of C , P.O. Box 1450, Alexandria, VA 22313-1450, DO NOT SEND FEES OR COMPLETED

FORMS TO THiS ADDRESS. SEND TO: émemmfo_r Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
#f you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.

BEST AVAILABLE COPY
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PTO/SB/96 (09-04)

Approved for use through 07/31/2006. 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.

STATEMENT UNDER 37 CFR 3.73(b)

Applicant/Patent Owner: Bradley L. Todd, et al.

Application No./Patent No.: Unknown Filed/Issue Date: Concurrent Herewith

Entitled: Compositions and Methods for Improving Fracture Conductivity in a Subterranean Well

Halliburto I rvices, Ing, » @ _corporation
(Name of Assignee) (Type of Assignee, e.g., corporation, partnership, university, government agency, etc.)

states that it is:
1. the assignee of the entire right, title, and interest; or

2. [] an assignee of less than the entire right, title and interest.
The extent (by percentage) of its ownership interest is, %

in the patent application/patent identified above by virtue of either:
A]:l An assignment from the invenfor(s) of the patent application/patent identified above. The assignment was recorded

in the United States Patent and Trademark Office at Reel , Frame , or for which a copy
thereof is attached.

OR
B.[] A chain of title from the inventor(s), of the patent application/patent identified above, to the current assignee as shown
below:
1. From: To:
The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.
2. From: To:
The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.
3. ?rom: To:
The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.

[ Additional documents in the chain of title are listed on a supplemental sheet.

Copies of assignments or other documents in the chain of title are attached.
[NOTE: A separate copy (i.e., a true copy of the original assignment document(s)) must be submitted to Assignment
Division in accordance with 37 CFR Part 3, if the assignment is to be recorded in the records of the USPTO. See
MPEP 302.08]

The undersigned fwhose title is Ppll(aci/b(/elow) ; autbef&eé to act on behalf of the assignee. /,j/ _ -
bptrt [ '( % 24 g 26 0}

Sign'ature Date
Robert A. Kent 580-251-3125
Printed or Typed Name Telephone Number
Senior Counsel
Title

This collection of information is required by 37 CFR 3.73(b). The information is required to obtain or retain a benefit by the public which is to file (and by the
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer,
U.S. Patent and Trademark Office, U.S. Department of Commerce, 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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Docket No. HES 2002-IP-009210U1P2
ASSIGNMENT

Whereas, /'We, Bradley L. Todd of Stephens County, Duncan, Oklahoma and Michael N.
Mang of Hennepin County, Eden Prairie, Minnesota, have invented “Compositions and
Methods for Improving Fracture Conductivity in a Subterranean Well” for which I have
made application for Letters Patent of the United States; and

Whereas, HALLIBURTON ENERGY SERVICES, INC., a Delaware Corporation, having a place
of business at 10200 Bellaire Boulevard, Houston, Texas 77072 is desirous of acquiring an
interest therein;

NOW, THEREFORE, in consideration of the sum of ten dollars ($10.00) and other good and
valuable consideration, the receipt and sufficiency of which is hereby acknowledged, /'We, by
these presents do sell, assign and transfer and convey unto HALLIBURTON ENERGY
SERVICES, INC,, its successors and assigns, the full and exclusive right, for the United States of
America and its territorial possessions and for any and all foreign countries, in and to the said

invention, described in the Patent Application first executed on January 24, 2005

submitted concurrently herewith, and any divisional, continuing or reissue application based on
the present application preparatory to obtaining Letters Patent of the United States therefor; said
nvention, application and any and all Letters Patent issuing therefor to be held and enjoyed by
HALLIBURTON ENERGY SERVICES, INC., for its own use and behoof, and for its legal
representatives, successors and assigns, to the full end of the term for which said Letters Patent
may be granted, as fully and entirely as the same would have been held by me and had this
assignment and sale not been made.

And I do further agree to sign all papers, make all rightful oaths and do all requisite acts
for the filing of any disclaimer or for the filing and assignment of any divisional, continuing or
reissue application or applications for patent based on the present application, as well as for any
other U.S. or foreign application for patent which relates to the said invention.

And I do further agree to communicate to HALLIBURTON ENERGY SERVICES, INC.,
its successors, assign or other legal representatives, such facts relating to the invention disclosed
in the present application or Letters Patent issuing thereon as may be known to me, and to testify

as to such facts in any interference or other litigation.
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Executed this 3 / day of January, 2005, at Duncan, Stephens County, Oklahoma U.S.A.

%rgw/

State of Oklahoma )
) ss
County of Stephens )
Before me personally appeared said Bradley L. Todd and acknowledged the foregoing

instrument to be his free act and deed this 55 day of January, 2005.

Seal
2132000, o
. AWOI00354S

blic)
-

Executed this é% day of January, 2005, at Eden Prairie, Hennepin County, Minnesota

US.A.

~

Signature /

State of Minnesota )
) ss
County of Hennepin )
Before me personally appeared said Michael N. Mang and acknowledged the foregoing

instrument to be his free act and deed this 21_-}: day of January, 2005.

AMY J. MUCHOW Lg%la/écf@

NOTARY PUBLIC - MINNESOTA (Notary Public)

Seal
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UNITED STATES PATENT AND TRADEMARK OFFICE

T e e T YTyt e
UNTITED STATES DEPARTMENT OF COMMERCE
United Stutis Putunt and Trademurk Offion

Addrcsy: SglgﬁﬁslgNER OF PATENTS AND TRADEMARKS

Aleaxmbria, Vingnie 22313-1450

www.urplo gov
APPL NO, F"-gGD:’?E:’" ARTUNIT | AL FEE RECD ATTY.DOCKET NO DRAWINGS | TOT ctms | IND cLms
10/608,291 067272003 3672 1698 2002-1P-009210U1 68 4
CONFIRMATION NO. 8521

Robert A. Kent . RECEIvED FILING RECEIPT
Hallbarton Energy Services 0111 OGO 0T B T

2600 South 2nd Street "
Duncan, OK 73536 SEP 29 7003 0C000000010913492°

ROBERT
PATENT DEI%RTT/IEEII\\IJ]T Date Mailed: 09/24/2003

Receipt is acknowledged of this regular Patent Application. It will be considered in its order and you will be
notified as to the results of the examination. Be sure to provide the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION when inquiring about this application. 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 write to the Office of Initial Patent Examination's Filing
Receipt Corrections, facsimile number 703-746-9195. 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 (if
appropriate).

Applicant(s)
Philip D. Nguyen, Duncan, OK;
Bradley L. Todd, Duncan, OK;
Trinidad Munoz JR., Duncan, OK;

Domestic Priority data as claimed by applicant
Foreign Applications

If Required, Foreign Filing License Granted: 09/23/2003

Projected Publication Date: 12/30/2004

Non-Publication Request: No

Early Publication Request: No

Title
Compositions and methods for improving proppant pack permeability and fracture conductivity in
a subterranean well

Preliminary Class
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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 Office of
Export Administration, Department of Commerce (15 CFR 370.10 (j)); the Office of Foreign Assets Control,
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).
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PATENT APPLICATION SERIAL NO.

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

02/08/2005 HMARZI1 00000025 080300 11048465

01 FC:1011 300.00 DA
02 FC:1111 500.00 DA
03 FC:4311 200.00 DA
PTO-1556 g ' C T
(5/87) " ‘ ‘ : . S S

“u.s. Gonmm_l’ﬂwng Office: 2002 — 489-267/69033

-~
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PATENT APPLICATION FEE DETERMINATION RECORD ‘
Effective December 8, 2004 / / ﬂ /f
(Column 1) (Column 2) ~ TYPE [ OR SMALL ENTITY -
TOTAL CLAIMS D7) RATE | FEE RATE | FEE.
FOR NUMBER FILED NUMBEREXTRA |  [BASIC FEE| 150.00 | fBASIC FEE| 300.00
LI’OTAL CHARGEABLE CLAIMS %mmus 20= |* X$ 25= orl xsso=
[INDEPENDENT CLAIMS ' L minus 3 = —_— X100= oR| X200=
Lmumpus DEPENDENT CLAIM PRESENT 0
+180= OR|] +360=
* If the difference in column 1 is less than zero, enter 0" in column 2 TOTAL OR TOTAL /0*&4
CLAIMS AS AMENDED - PART Il . OTHER THAN |-
(Column 1) (CO'UFEH_Q_) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
ADDI- ADDI-
q REMAINING NUMBER
E i PREVIOUSLY | | peschT RATE |TIONAL RATE | TIONAL
by AMENDMENT PAID FOR FEE FEE
s .
a | Total * Mi Py = = =
E l.nus X$ 25 oR| X850
5 Independent |« Minus hek = X100= OR X200=
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM D
+180= or| +360=
TOTAL OR T TOTAL
ADDIT. FEE ADDIT. FEE
(Column 1) (Column 2)  (Column 3)
CLAIMS HIGHEST :
o REMAINING NUMBER PRESENT ADDI- _ADDI- .
5 AFTER PREVIOUSLY EXTRA RATE [TIONAL RATE ] TIONAL -
i AMENDMENT PAID FOR FEE _FEE
= .
g Total . * Minus e : = X$ 25= OR| X$50=
& | Independent Mi . =
E naependen * Inus X1 00: OR ) X200=
FIRST PRESENTATION OF MULTIPLE DEPENDENT. CLAIM D :
+180= OR +360=
TOTAL OR ToTtAld. Z
ADDIT. FEE ADDIT. FEE| .
_(Column 1) __(Column 2)  (Column 3)
CLAIMS HIGHEST :
o REMAINING NUMBER PRESENT : ADDI- - ADDI-
'E‘ AFTER, . PREVIOUSLY | "EXTRA RATE" | TIONAL RATE ] TIONAL
7] AMENDMENT . PAID FOR FEE FEE
= i }
2 Total * Minus a-a = X$ 25= or | Xs$s50=
£ | Independent |4 Minus s = . )
P I B X100= OR X200=
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM i
+180= or | +3s0=
- * Ifthe entry in column 1 is less than the entry in column 2, write "0 in column 3. 3 . H
** It the “Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter *20." ADD'}OFTQE OR ADD,;OJEA"E- :
***if the "Highest Number Previously Paid For* IN THIS SPACE is less than 3, enter *3." B : : : 1
The “Highest Number Previously Paid For" (Total or Independent) is the highest number found in the appropriate box in column_1. :

FORM PTO-873 (Rev. 10/04)

Patent and Trademark Office, U.S, DEPARTMENT OF COMMERGE
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PATENT 2002-IP-009210U1P2

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

For Improving Fracture
Conductivity in a
Subterranean Well

Applicants: Bradley L. Todd, et al )
) Art Unit: Unknown
Serial No.: Unassigned )
)
Filed: Concurrently Herewith ) Examiner: Unknown
)
For: Compositions and Methods )
)
)
)

INFORMATION DISCLOSURE STATEMENT

COMMISSIONER FOR PATENTS
Alexandria, VA 22313-1450

SIR:

The following documents are known to Applicants or Applicants’ attorneys and are

submitted for the Examiner to consider in the above-captioned application.

U.S. PATENTS
U.S. Patent Number 2,238,671 issued 04/15/41 to John C. Woodhouse;
U.S. Patent Number 2,703,316 issued 03/01/55 to Bentley J. Palmer;
U.S. Patent Number 3,272,650 issued 09/13/66 to Russell L. MacVittie;
U.S. Patent Number 3,784,585 issued 01/08/74 to Edward Emil Schmitt, et al;
U.S. Patent Number 3,819,525 issued 06/25/74 to David L. Hattenbrun;
U.S. Patent Number 3,828,854 issued 08/13/74 to Charles C. Templeton, et al;
U.S. Patent Number 3,868,998 issued 03/04/75 to James H. Lybarger, et al;

U.S. Patent Number 3,912,692 issued 10/14/75 to Donald James Casey, et al;
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U.S.

u.s.

U.S.

U.S.

U.S.

U.S.

U.s.

uU.S.

U.S.

u.s.

u.s.

u.s.

U.s.

U.S.

U.s.

U.S.

U.S.

U.S.

u.s.

U.s.

U.S.

Patent Number 3,948,672 issued 04/06/76 to Bobby G. Harnsberger;
Patent Number 3,955,993 issued 05/11/76 to Beverly A. Curtice, et al;
Patent Number 3,960,736 issued 06/01/76 to Dustin L. Free, et al;

Patent Number 4,169,798 issued 10/02/79 to Ronald N. DeMartino;
Patent Number 4,172,066 issued 10/23/79 to Maurice L. Zweigle, et al;
Patent Number 4,387,769 issued 06/14/83 to Steven R. Erbstoesser, et al;
Patent Number 4,460,052 issued 07/17/84 to Judith Gockel;

Patent Number 4,470,915 issued 09/11/84 to Michael W. Conway;
Patent Number 4,498,995 issued 02/12/85 to Judith Gockel;

Patent Number 4,526,695 issued 02/02/85 to Steven R. Erbstoesser, et al;
Patent Number 4,694,905 issued 09/22/87 to David R. Armbruster;
Patent Number 4,715,967 issued 12/29/87 to Harold E. Bellis, et al;
Patent Number 4,716,964 issued 01/05/88 to Steven R. Erbstoesser, et al;
Patent Number 4,785,884 issued 11/22/88 to David R. Armbruster;
Patent Number 4,797,262 issued 01/10/89 to Thomas S. Dewitz;

Patent Number 4,809,783 issued 03/07/89 to Keith H. Hollenbeck, et al;
Patent Number 4,817,721 issued 04/04/89 to Kenneth W. Pober;

Patent Number 4,843,118 issued 06/27/89 to Ta-Wang Lai, et al;

Patent Number 4,848,467 issued 07/18/89 to Lisa A. Cantu, et al;

Patent Number 4,886,354 issued 12/12/89 to Gary E. Welch, et al;

Patent Number 4,957,165 issued 09/18/90 to Lisa A. Cantu, et al;
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U.S.

U.S.

U.S.

U.S.

U.S.

U.S.

uU.s.

U.S.

u.s.

U.S.

U.S.

u.s.

U.s.

U.S.

uU.s.

U.sS.

U.s.

U.S.

U.S.

U.S.

uU.s.

Patent Number 4,961,466 issued 10/09/90 to Ronald E. Himes, et al;
Patent Number 4,986,353 issued 01/22/91 to Charles R. Clark, et al;
Patent Number 4,986,354 issued 01/22/91 to Lisa A. Cantu, et al;
Patent Number 4,986,355 issued 01/22/91 to Burton M. Casad, et al;
Patent Number 5,082,056 issued 01/21/92 to James E. Tackett, Jr.;
Patent Number 5,142,023 issued 08/25/92 to Patrick R. Gruber, et al;
Patent Number 5,216,050 issued 06/01/93 to Richard G. Sinclair;
Patent Number 5,247,059 issued 09/21/93 to Patrick R. Gruber, et al;
Patent Number 5,249,628 issued 10/05/93 to Jim B. Surjaatmadja;
Patent Number 5,295,542 issued 03/22/94 to R. Clay Cole, et al;

Patent Number 5,325,923 issued 07/05/94 to Jim B. Surjaatmadja, et al;
Patent Number 5,330,005 issued 07/19/94 to Roger J. Card, et al;
Patent Number 5,359,026 issued 10/25/94 to Patrick R. Gruber;

Patent Number 5,360,068 issued 11/01/94 to Eve S. Sprunt, et al;
Patent Number 5,363,916 issued 11/15/94 to Ronald E. Himes, et al;
Patent Number 5,373,901 issued 12/20/94 to Lewis R. Norman, et al;
Patent Number 5,386,874 issued 02/07/95 to Steven B. Laramay, et al’
Patent Number 5,396,957 issued 03/14/95 to Jim B. Surjaatmadja, et al;
Patent Number 5,402,846 issued 04/04/95 to Alfred R. Jennings, Jr., et al;
Patent Number 5,439,055 issued 08/08/95 to Roger J. Card, et al;

Patent Number 5,460,226 issued 10/24/95 to Jimmie B. Lawson, et al;

STC Exhibit 1020, pg.

148



U.S.

U.S.

U.s.

U.S.

U.S.

U.S.

u.sS.

U.S.

U.S.

U.S.

U.S.

U.S.

U.S.

U.S.

U.S.

uUs.

U.s.

U.s.

U.s.

us.

uU.s.

Patent Number 5,464,060 issued 11/07/95 to Arthur H. Hale, et al;
Patent Number 5,475,080 issued 12/12/95 to Patrick R. Gruber, et al;
Patent Number 5,484,881 issued 01/16/96 to Patrick R. Gruber, et al;
Patent Number 5,497,830 issued 03/12/96 to Joel L. Boles, et al;

Patent Number 5,499,678 issued 03/19/96 to Jim B. Surjaatmadja, et al;
Patent Number 5,505,787 issued 04/09/96 to Kyouichi Yamaguchi;
Patent Number 5,512,071 issued 04/30/96 to Benny S. Yam, et al;
Patent Number 5,536,807 issued 07/16/96 to Patrick R. Gruber, et al;
Patent Number 5,591,700 issued 01/07/97 to Phillip C. Harris, et al;
Patent Number 5,594,095 issued 01/14/97 to Patrick R. Gruber, et al;
Patent Number 5,604,186 issued 02/18/97 to Charles V. Hunt, et al;
Patent Number 5,670,473 issued 09/23/97 to William H. Scepauski;
Patent Number 5,698,322 issued 12/16/97 to Fu-Jya Tsai, et al;

Patent Number 5,765,642 issued 06/16/98 to Jim B. Surjaatmadja;
Patent Number 5,791,415 issued 08/11/98 to Philip D. Nguyen, et al;
Patent Number 5,833,000 issued 11/10/98 to Jim D. Weaver, et al;
Patent Number 5,839,510 issued 11/24/98 by Jim D. Weaver, et al;
Patent Number 5,849,401 issued 12/15/98 to Ali Zakareya El-Afandi, et al;
Patent Number 5,853,048 issued 12/29/98 to Jim D. Weaver, et al;
Patent Number 5,893,416 issued 04/13/99 to Peter Arne Read;

Patent Number 5,908,073 issued 06/01/99 to Philip D. Nguyen, et al;
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al;

Patent Number 5,924,488 issued 07/20/99 to Philip D. Nguyen, et al;
Patent Number 5,964,291 issued 10/12/99 to Hugh M. Bourne, et al;
Patent Number 6,004,400 issued 12/21/99 to Phillip W. Bishop, et al;
Patent Number 6,024,170 issued 02/15/00 to Michael A. McCabe, et al;
Patent Number 6,028,113 issued 02/22/00 to William H. Scepanski;
Patent Number 6,047,772 issued 04/11/00 to Jim D. Weaver, et al;

Patent Number 6,059,034 A issued 05/09/00 to Rickards, et al;

Patent Number 6,114,410 A issued 09/05/00 to Betzold;

Patent Number 6,123,965 issued 09/26/00 to Jules S. Jacob, et al;

Patent Number 6,135,987 issued 10/24/00 to Fu-Jya Daniel Tsali, et al;
Patent Number 6,162,766 issued 12/19/00 to David J. Muir, et al;

Patent Number 6,169,058 B1 issued 01/02/01 to Hoang V. Le, et al;
Patent Number 6,172,011 B1 issued 01/09/01 to Roger J. Card, et al;
Patent Number 6,189,615 B1 issued 02/20/01 to Robert D. Sydansk;
Patent Number 6,202,751 B1 issued 03/20/01 to Jiten Chatterji, et al;
Patent Number 6,209,643 B1 issued 04/03/01 to Philip D. Nguyen, et al;
Patent Number 6,209,646 B1 issued 04/03/01 to Baireddy R. Reddy, et al;
Patent Number 6,214,773 B1 issued 04/10/01 to Phillip C. Harris, et al;
Patent Number 6,242,390 B1 issued 06/05/01 to Thomas O. Mitchell, et al;

Patent Number 6,260,622 B1 issued 07/17/01 to Reinoud Hendrik Jurgen Blok, et
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U.S.

u.s.

u.s.

U.S.

U.S.

U.S.

uU.S.

Patent Number 6,311,773 B1 issued 11/06/01 to Bradley L. Todd, et al;
Patent Number 6,323,307 B1 issued 11/27/01 to Donald M. Bigg, et al;
Patent Number 6,326,458 B1 issued 12/04/01 to Patrick Richard, Gruber, et al;
Patent Number 6,328,105 B1 issued 12/11/01 to Donald E. Betzold;

Patent Number 6,357,527 B1 issued 03/19/02 to Lewis R. Norman, et al;
Patent Number 6,364,945 B1 issued 04/02/02 to Jiten Chatterji, et al;

Patent Number 6,387,986 B1 issued 05/14/02 to Ahmad Moradi-Araghi, et al;
Patent Number 6,390,195 B1 issued 05/21/02 to Philip D. Nguyen, et al;
Patent Number 6,422,314 B1 issued 07/23/02 to Bradley L. Todd, et al;
Patent Number 6,439,309 B1 issued 08/27/02 by Ronald M. Matherly, et al;
Patent Number 6,454,003 B1 issued 09/24/02 to Kin-Tai Chang, et al;

Patent Number 6,485,947 B1 issued 11/26/02 to Vineet Rajgarhia, et al;
Patent Number 6,488,091 B1 issued 12/03/02 by Jim D. Weaver, et al;

Patent Number 6,488,763 B2 issued 12/03/02 to Lance E. Brothers, et al;
Patent Number 6,494,263 B2 issued 12/17/02 to Bradley L. Todd;

Patent Number 6,508,305 B1 issued 01/21/03 to Harold D. Brannon, et al;
Patent Number 6,527,051 B1 issued 03/04/03 to Baireddy R. Reddy, et al;
Patent Number 6,554,071 B1 issued 04/29/03 to Baireddy R. Reddy, et al;
Patent Number 6,569,814 B1 issued 05/27/03 to Mark E. Brady, et al;

Patent Number 6,599,863 B1 issued 07/29/03 to Bentley J. Palmer, et al;

Patent Number 6,667,279 B1 issued 12/23/03 to James E. Hessert, et al;
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U.S. Patent Number 6,669,771 B2 issued 12/30/03 to Yutaka Tokiwa, et al;

U.S. Patent Number 6,681,856 B1 issued 01/27/04 to Jiten Chatterji, et al;

U.S. Patent Number 6,686,328 B1 issued 02/03/04 to Christopher James Binder;

U.S. Patent Number 6,710,019 B1 issued 03/23/04 to Christopher Alan Sawdon, et al;
U.S. Publication Number 2001/0016562 A1 published 08/23/01 by David J. Muir, et al;
U.S. Publication Number 2003/0060374 A1 published 03/27/03 by Claude E. Cooke, Jr.;
U.S. Publication Number 2003/0114314 A1 published 06/19/03 by David A. Ballard, et
al;

U.S. Publication Number 2003/0130133 A1 published 07/10/03 by Daniel Patrick
Vollmer;

U.S. Publication Number 2003/0188766 A1 published 10/09/03 by Souvik Banerjee, et
al;

U.S. Publication Number 2003/0234103 A1 published 12/25/03 by Jesse Lee, et al;

U.S. Publication Number 2004/0014607 A1 published 01/22/04 by A. Richard Sinclair, et
al;

U.S. Publication Number 2004/0040706 A1 published 03/04/04 by Mohammad Hossaini,
etal;

U.S. Publication Number 2004/0055747 A1 published 03/25/04 by Li-Jien Lee;

U.S. Publication Number 2004/0106525 A1 published 06/03/04 by Dean Willberg, et al;
U.S. Publication Number 2004/0138068 A1 published 07/15/04 by Brett Rimmer, et al;

U.S. Publication Number 2004/0152601 A1 published 08/05/04 by John W. Still, et al;
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U.S. Publication Number 2004/0152602 A1 published 08/05/04 by Joel Lynn Boles;
U.S. Publication Number 2004/0231845 A1l published 11/25/04 by Claude E. Cooke, Jr.;
U.S. Patent Application Number 10/864,061 filed 06/09/04, Aqueous Tackifier and
Methods of Controlling Particulates by Matt Blauch, et al, (Ref. No. 2003-IP-
012485U1);

U. S. Patent Application Number 10/864,618 filed 06/09/04, Aqueous-Based Tackifier
Fluids and Methods of Use by Matt Blauch, et al, (Ref. No. 2003-IP-012486U1);

U.S. Patent Application Number 10/608,291 filed 06/27/03, Compositions and Methods
for Improving Proppant Pack Permeability and Fracture Conductivity in a Subterranean
‘Well by Philip D. Nguyen, et al, (Ref. No. 2002-IP-009210U1);

U.S. Patent Application Number 10/947,427 filed 09/20/04, Methods for Improving
Proppant Pack Permeability and Fracture Conductivity in a Subterranean Well by
Matthew E. Blauch, et al, (Ref. No. 2002-IP-009210U1P1); and

U.S. Patent Application, Serial No. Unassigned and filing date currently unknown,
Compositions and Methods for Improving Fracture Conductivity in a Subterranean Well
by Bradley L. Todd, et al, (Ref. No. 2002-1P-009210U1P3).

FOREIGN PATENTS

Int’1 Patent Publication No. WO 93/15127 Al published 08/05/93 by Patrick R. Gruber,
et al;
Int’] Patent Publication No. WO 94/07949 A1 published 04/14/94 by Patrick Richard

Gruber, et al;
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Int’]1 Patent Publication No.

Gruber, et al;

Int’]1 Patent Publication No.

Gruber, et al;

Int’1 Patent Publication No.

Gruber, et al;

Int’]1 Patent Publication No.

Afandi;

Int’]1 Patent Publication No.

et al;

Int’] Patent Publication No.

al;

Int’1 Patent Publication No.

Int’] Patent Publication No.

Jr.;

Int’1 Patent Publication No.

Jr.;

Int’]1 Patent Publication No.

al;

Int’1 Patent Publication No

WO 94/08078 A1 published 04/14/94 by Patrick Richard

WO 94/08090 A1 published 04/14/94 by Patrick Richard

WO 95/09879 A1 published 04/13/95 by Patrick Richard

WO 97/11845 Al published 04/03/97 by Ali Zakareya El-

WO 99/27229 Al published 06/03/99 by Allan R. Rickards,

WO 01/87797 A1 published 11/22/01 by Samuel Danican, et

WO 02/12674 A1 published 03/27/03 by Hugh Bourne, et al;

WO 03/027431 A2 published 04/03/03 by Claude E. Cooke,

WO 03/027431 A3 published 04/03/03 by Claude E. Cooke,

WO 04/037946 Al published 05/06/04 by Dean Willberg, et

. WO 04/038176 Al published 05/06/04 by John Still, et al;

European Patent Number 0 510 762 A2 published 10/28/92 by Mark Philip Houghton, et
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al;

European Patent Number 0 879 935 A2 published 11/25/1998 by Jim D. Weaver, et al;

European Patent Number 0 879 935 A3 published 02/10/1999 by Jim D. Weaver, et al;

and

UK Patent Number GB 2 348 907 A published 10/18/2000 by Allan R. Rickards, et al.
PAPERS/OTHER

Poly(phenyllactide): Synthesis, Characterization, and Hydrolytic Degradation published

05/17/01 (Revised), Biomacromolecules 2001, 2, 2, 658-663, by Tara L. Simmons, et al;

Preparation and Characterization of Substituted Polyactides published 11/16/99,

Macromolecules, Volume 32, Number 23, 7711-7718, by Mao Yin, et al;

Synthesis and Properties of Polymers Derived from Substituted Lactic Acids published

2001 American Chemical Society, Chapter 12, 147-159, by Mao Yin, et al;

Laboratory and Field Evaluation of a Combined Fluid-Loss-Control Additive and Gel

Breaker for Fracturing Fluids, SPE 18211, published 1990 Society of Petroleum

Engineers by Lisa A. Cantu, et al;

Selectively Placing Many Fractures in Openhole Horizontal Wells Improves Production,

SPE 50422, published 1998 Society of Petroleum Engineers by T. G. Love, et al;

Evolving New Stimulation Process Proves Highly Effective in Level 1 Dual-Lateral

Completion, SPE 78697, published 2002 Society of Petroleum Engineers by B. W.

McDaniel, et al;

Aliphatic Polyesters: Synthesis, Properties and Applications published 2002, Advances

10
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in Polymer Science, Volume 157, Degradable Aliphatic Polyesters, Springer-Verlag by
_Ann-Christine Albertsson, et al;

Controlled Ring-Opening Polymerization of Lactide and Glycolide published 2004
American Chemical Society, Chemical Reviews, A-Z, AA-AD, by Odile Dechy-Cabaret,
etal;

Synthetic Polymer Fracturing Fluid for High-Temperature Applications, SPE 80236,
published 2003 Society of Petroleum Engineers by Gary P. Funkhouser, et al;

Chelating Agents, Encyclopedia of Chemical Technology, Volume 5, 764-795; and

A New Assay for the Enzymatic Degradation of Polylactic Acid, Short Report, published
ScienceAsia 29 (2003): 297-300 by Virun Vichaibun, et al.

BROCHURES

SurgiFrac™ Service, A Quick and Cost-Effective Method to Help Boost Production From
Openhole Horizontal Completions, HO3297, published 2002 Halliburton
Communications;

Cobra Frac™ Service, Coiled Tubing Fracturing—Cost-Effective Method for Stimulating
Untapped Reserves HO2319R, published 2000 Halliburton Energy Services, Inc;
Cobralet Frac™ Service, Cost-effective Technology That Can Help Reduce Cost Per
BOE Produced, Shorten Cycle Time and Reduce Capex published Halliburton

Communications.

11
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Copies of the aforementioned non-patent references and Form PTO-1449 are
submitted herewith.

Respectfully submitted,

N At

Robert A. Kent
Registration No. 28,626
Halliburton Energy Services
P. O. Box 1431

Duncan, OK 73536-0440
580-251-3125

12
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Application No. Applicant(s)
PTO-1449 Unassigned Bradley L. Todd, et al
Docket Number Group Art Unit | Filing Date
Information Disclosure Citation in an 2002-IP-009210U1P2 Concurrently
Application Herewith
U.S. PATENT DOCUMENTS
I
POCUMENT PUB. NAME CLASS | SUBCLASS | THLNC
DATE
2,238,671 04-15-41 Woodhouse 166 21 02-09-40
2,703,316 03-01-55 Palmer 260 78.3 06-05-51
3,272,650 09-13-66 MacVittie 134 7 02-21-63
3,784,585 01-08-74 Schmitt et al. 260 861 10-21-71
3,819,525 06-25-74 Hattenbrun 252 132 08-21-72
3,828,854 08-13-74 Templeton et al. 166 307 10-30-73
3,868,998 03-04-75 Lybarger et al. 166 278 05-15-74
3,912,692 10-14-75 Casey et al. 260 78.3 09-24-74
3,948,672 04-06-76 Harnsberger 106 90 09-26-74
3,955,993 05-11-76 Curtice 106 90 09-26-74
3,960,736 06-01-76 Free et al. 252 8.55R 06-03-74
4,169,798 10-02-79 DeMartino 252 8.55R 10-25-77
4,172,066 10-23-79 Zweigle et al. ' 260 29.6TA 09-26-77
4,387,769 06-14-83 Erbstoesser et al. 166 295 08-10-81
4,460,052 07-17-84 Gockel 175 72 08-10-81
4,470,915 09-11-84 Conway 252 8.55R 09-27-82
4,498,995 02-12-85 Gockel 252 85LC 07-01-83
4,526,695 07-02-85 Erbstoesser et al. 252 8.55R 02-04-83
4,694,905 09-22-87 Armbruster 166 280 05-23-86
4,715,967 12-29-87 Bellis 252 8.551 12-27-85
4,716,964 01-05-88 Erbstoesser et al. 166 284 12-10-86
4,785,884 11-22-88 Armbruster 166 280 01-28-88
4,797,262 01-10-89 Dewitz 422 142 06-03-87
4,809,783 03-07-89 Hollenbeck et al. 166 307 01-14-88
4,817,721 04-04-89 Pober 166 295 12-14-87
4,843,118 06-27-89 Lai et al. 524 555 06-19-87
EXAMINER DATE CONSIDERED

EXAMINER: Initial if citation considered, whether or not citation is in conformance with MPEP § 609. Draw line through citation if
not in conformance and not considered. Include copy of this form with next communication to the applicant.
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Application No.

Applicant(s)

PTO-1449 Unassigned Bradley L. Todd, et al
Docket Number Group Art Unit | Filing Date
Information Disclosure Citation in an 2002-IP-009210U1P2 Concurrently
Application Herewith
U.S. PATENT DOCUMENTS
POCUMENT 'PUB. NAME cLASS | suBcLAss | FILING
DATE
4,848,467 07-18-89 Cantu et al. 166 281 02-16-88
4,886,354 12-12-89 Welch et al. 356 70 05-06-88
4,957,165 09-18-90 Cantu et al. 166 295 06-19-89
4,961,466 10-09-90 Himes et al. 166 250 01-23-89
4,986,353 01-22-91 Clark et al. 166 279 09-14-88
4,986,354 01-22-91 Cantu et al. 166 279 09-14-88
4,986,355 01-22-91 Casad, et al. 166 295 05-18-89
5,082,056 01-21-92 Tackett, Jr. 166 295 10-16-90
5,142,023 08-25-92 Gruber, et al. 528 354 01-24-92
5,216,050 06-01-93 Sinclair 524 108 09-06-90
5,247,059 09-21-93 Gruber, et al. 528 354 08-24-923
5,249,628 10-05-93 Surjaatmadja 166 305 09-29-92
5,295,542 03-22-94 Cole, et al. 166 278 10-05-92
5,325,923 07-05-94 Surjaatmadja, et al. 166 308 09-30-93
5,330,005 07-19-94 Card, et al. 166 280 04-05-93
5,359,026 10-25-94 Gruber 528 354 07-30-93
5,360,068 11-01-94 Sprunt, et al. 166 259 04-19-93
5,363,916 11-15-94 Himes, et al. 166 276 06-16-93
5,373,901 12-20-94 Norman, et al. 166 300 07-27-93
5,386,874 02-07-95 Laramay, et al. 166 300 11-08-93
5,396,957 03-14-94 Surjaatmadja, et al. 166 308 03-04-94
5,402,846 04-04-95 Jennings, Jr., et al. 166 259 11-15-93
5,439,055 08-08-95 Card, et al. 166 280 03-08-94
5,460,226 10-24-95 Lawton, et al. 166 300 05-18-94
5,464,060 11-07-95 Hale, ez al. 166 293 04-12-94
5,475,080 12-12-95 Gruber, et al. 528 354 03-22-93
EXAMINER DATE CONSIDERED

EXAMINER: Initial if citation considered, whether or not citation is in conformance with MPEP § 609. Draw line through citation if
not in conformance and not considered. Include copy of this form with next communication to the applicant.
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Application No. Appli
FTO-1449 {)Jpnassigned ET:;?;(;)L. Todd, et al
Information Disclosure Citation in an Docket Number Group Art Unit | Filing Date
Application 2002-1P-009210U1P2 Concurrently
Herewith
U.S. PATENT DOCUMENTS
POCUMENT 'PUB. NAME cLASS | suBcLAss | LIRS
DATE
5,484,881 01-16-96 Gruber, et al. 528 354 08-23-93
5,497,830 03-12-96 Boles, et al. 166 300 04-06-95
5,499,678 03-19-96 Surjaatmadja, er al. 166 298 08-02-94
5,505,787 04-09-96 Yamaguchi 134 4 01-28-94
5,512,071 04-30-96 Yam, et al. 51 307 02-25-94
5,536,807 07-16-96 Gruber, et al. 528 354 08-23-93
5,591,700 01-07-97 Harris, et al. 507 204 12-22-94
5,594,095 01-14-97 Gruber, et al. 528 354 07-27-94
5,604,186 02-18-97 Hunt, et al. 507 204 02-15-95
5,670,473 09-23-97 Scepanski 510 445 06-06-95
5,698,322 12-16-97 Tsai, et al. 428 373 12-02-96
5,765,642 06-16-98 Surjaatmadja 166 297 12-23-96
5,791,415 08-11-98 Nguyen, et al. 166 280 03-13-97
5,833,000 11-10-98 Weaver, et al. 166 276 02-18-97
5,839,510 11-24-98 Weaver, et al. 166 276 01-14-97
5,849,401 12-15-98 El-Afandi, et al. 428 215 05-03-96
5,853,048 12-29-98 Weaver, et al. 166 279 04-21-98
5,893,416 04-13-99 Read 166 304 11-28-97
5,908,073 06-01-99 Nguyen, et al. 166 276 06-26-97
5,924,488 07-20-99 Nguyen, et al. 166 280 06-11-97
5,964,291 10-12-99 Bourne, et al. 166 279 02-28-96
6,004,400 12-21-99 Bishop, et al. 134 2 07-09-97
6,024,170 02-15-00 McCabe, et al. 166 300 06-03-98
6,028,113 02-22-00 Scepanski 514 643 09-27-95
EXAMINER DATE CONSIDERED

EXAMINER: Initial if citation considered, whether or not citation is in conformance with MPEP § 609. Draw line through citation if
not in conformance and not considered. Include copy of this form with next communication to the applicant.
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Application No. Applicant(s
FTO-1449 {)Jpnassig@d ;;F;'adle(y)L. Todd, et al
Information Disclosure Citation in an Docket Number Group Art Unit | Filing Date
Application 2002-1P-009210U1P2 Concu!'rently
Herewith
U.S. PATENT DOCUMENTS

POCUMENT | 1SSUR/RUB. NAME cLass | suBcLass | FILING
6,047,772 04-11-00 Weaver, et al. 166 276 11-09-98
6,059,034 A 05-09-00 Rickards, et al. 166 280 05-27-98
6,114,410 A 09-05-00 Betzold 523 130 08-04-98
6,123,965 09-26-00 Jacob, et al. 424 489 08-18-98
6,135,987 10-24-00 Tsai, et al. 604 365 12-22-99
6,162,766 12-19-00 Muir, et al. 507 267 05-29-98
6,169,058 B1 01-02-01 Le, etal 507 222 06-05-97
6,172,011 Bl 01-09-01 Card, et al. 507 204 03-08-96
6,189,615 B1 02-20-01 Sydansk 166 270 12-15-98
6,202,751 B1 03-20-01 Chatterji, et al. 166 276 07-28-00
6,209,643 B1 04-03-01 Nguyen, et al. 166 276 03-06-00
6,209,646 B1 04-03-01 Reddy, et al. 166 300 04-21-99
6,214,773 Bl 04-10-01 Harris, et al. 507 271 09-29-99
6,242,390 B1 06-05-01 Mitchell et al. 507 211 07-31-98
6,260,622 B1 07-17-01 Blok, et al. 166 305.1 12-23-98
6,311,773 B1 11-06-01 Todd, et al. 166 280 01-28-00
6,323,307 B1 11-27-01 Bigg, et al. 528 354 08-16-95
6,326,458 B1 12-04-01 Gruber, et al. 528 354 10-07-93
6,328,105 B1 12-11-01 Betzold 166 280 07-14-00
6,357,527 B1 03-19-02 Norman, et al. 166 300 05-05-00
6,364,945 B1 04-02-02 Chatterji, et al. 106 677 12-13-00
6,387,986 B1 05-14-02 Moradi-Araghi, et al. 523 211 06-24-99
6,390,195 B1 05-21-02 Nguyen, et al. 166 276 10-27-00
6,422,314 B1 07-23-02 Todd, et al. 166 312 08-01-00
6,439,309 B1 08-27-02 Matherly, et al. 166 276 12-13-00
6,454,003 B1 09-24-02 Chang, et al. 166 270 06-14-00
6,485,947 B1 11-26-02 Rajgarhia, ez al. 435 139 05-19-00

EXAMINER DATE CONSIDERED

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

Page 4 of 8

STC Exhibit 1020, pg. 161




Application No. Applicant(s)
PTO-1449 .
Unassigned Bradley L. Todd, et al
Information Disclosure Citation in an Docket Number Group Art Unit | Filing Date
Application 2002-1P-009210U1P2 Concurrently
Herewith
U.S. PATENT DOCUMENTS

DOng‘ENT ISSI%UB' NAME CLASS | SUBCLASS FII)';I%;
6,488,091 B1 12-03-02 Weaver, et al. 166 300 06-11-01
6,488,763 B2 12-03-02 Brothers, et al. 106 692 10-05-01
6,494,263 B2 12-17-02 Todd 166 312 01-09-01
6,508,305 B1 01-21-03 Brannon, et al. 166 293 09-14-00
6,527,051 Bl 03-04-03 Reddy, et al. 166 300 07-12-02
6,554,071 B1 04-29-03 Reddy, et al. 166 293 07-12-02
6,569,814 B1 05-27-03 Brady, et al. 507 201 04-20-00
6,599,863 B1 07-29-03 Palmer ez al. 507 219 08-20-99
6,667,279 B1 12-23-03 Hessert, et al. 507 225 11-13-97
6,669,771 B2 12-30-03 Tokiwa, et al. 106 162.7 12-08-00
6,681,856 B1 01-27-04 Chatterji, et al. 166 294 05-16-03
6,686,328 B1 02-03-04 Binder 510 446 07-09-99
6,710,019 Bl 03-23-04 Sawdon et al. 507 136 07-16-99
UsS .
2001/0016562A1 08-23-01 Muir et al. 507 201 11-29-00
Us
2003/0060374A1 03-27-03 Cooke, Jr. 507 200 09-24-02
g()SOS /0114314A1 06-19-03 Ballard et al. 507 100 12-19-01
US
2003/0130133A1 07-10-03 | Vollmer 507 100 12-11-02
;JOS(B /0188766A1 10-09-03 Banerjee, et al. 134 7 12-19-02
g()SO3/0234103A1 122503 | Leeeral 166 293 06-20-02
g()SO4/00 14607A1 01-22-04 Sinclair et al. 507 200 07-16-02
goso4 J0040706A 1 03-04-04 Hossaini, et al. 166 278 08-28-02
UsS
2004/0055747A1 03-25-04 | Lee 166 278 09-20-02
;JOS()4/0106525A1 06-03-04 Willbert, et al. 507 200 10-17-03
I2.IOSO 4/0138068A1 07-15-04 Rimmer, et al. 507 100 12-19-03

EXAMINER DATE CONSIDERED

EXAMINER: Initial if citation considered, whether or not citation is in conformance with MPEP § 609. Draw line through citation if
not in conformance and not considered. Include copy of this form with next communication to the applicant.
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Application No.

Applicant(s)

PTO-1449 .
Unassigned Bradley L. Todd, et al
Information Disclosure Citation in an Docket Number Group Art Unit | Filing Date
Apblicati 2002-1P-009210U1P2 Concurrently
pplication .
Herewith
U.S. PATENT DOCUMENTS
DOCUMENT ISSUE/PUB. FILING
NO. DATE NAME CLASS | SUBCLASS DATE
us .
2004/0152601A1 08-05-04 Still, et al. 507 100 10-27-03
Us
2004/0152602A1 08-05-04 Boles 507 100 01-15-04
uUsS
2004/0231845 Al 11-25-04 Cooke, Ir. 166 279 05-14-04
US Pat. App. No. Blauch, et al.
10/864,061 ) (Ref. 2003-1P-012485U1) ) i 06-09-04
US Pat. App. No. Blauch, et al.
10/864,618 ) (Ref. 2003-IP-012486U1) ] ) 06-09-04
US Pat. App. No. Nguyen, et al. ) :
10/608,291 ) (Ref. 2002-1P-009210U1) ) 06-27-03
US Pat. App. No. Blauch, et al.
10/947,427 ) (Ref. 2002-1P-009210U1P1) ) ) 09-20-04
girli):l‘NApp' ) Todd, et al. )
O (Ref. 2002-IP-009210U1P3) ) )
Unassigned)
FOREIGN PATENT DOCUMENTS
DOCUMENTNO. |  DATE COUNTRY CLASS | SUBCLASS [vesT No
WO 93/15127 Al 08-05-93 PCT CO08G 63/06 X
WO 94/07949 Al 04-14-94 PCT CO8K 11/00 X
WO 94/08078 Al 04-14-94 PCT DOIF 6/62 X
WO 94/08090 Al 04-14-94 PCT D21H 19/28 X
WO 95/09879 Al 04-13-95 PCT C08G 63/08 X
WO 97/11845A1 04-03-97 PCT B32B 27/08 X
WO 99/27229 06-03-99 PCT E21B 43/26 X
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PTO- .
0-1449 Unassigned Bradley L. Todd, et al
. . eg 4o e Docket Number Group Art Unit | Filing Date
Information Disclosure Citation in an
o . 2002-1P-009210U1P2 Concurrently
Application .
Herewith
U.S. PATENT DOCUMENTS
DOCUMENT ISSUE/PUB. FILING
NO. DATE NAME CLASS | SUBCLASS DATE
FOREIGN PATENT DOCUMENTS
DOCUMENTNO. |  DATE COUNTRY CLASS | SUBCLASS vl Ne
WO 01/87797 Al 11-22-01 PCT C04B 28/02 X
WO 02/12674 Al 03-27-03 PCT E21B 37/06 X
WO 03/027431 A2 04-03-03 PCT E21B - X
WO 03/027431 A3 04-03-03 PCT E21B 43/26 X
WO 04/037946 Al 05-06-04 PCT CO09K 7/00 X
WO 04/038176 Al 05-06-04 PCT E21B 43/27 X
EP 0510762 A2 04-16-92 Europe Cl11D 17/00 X
EP 0879 935 A2 11-25-98 Europe E21B 43/26 X
EP 0 879935 A3 02-10-99 Europe E21B 43/26 X
GB 2348907 A 10-18-00 UK E21B 43/26 X
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! Application No. Applicant(s)
PTO-1449 Unassigned Bradley L. Todd, et al

. . ST Docket Number Group Art Unit | Filing Date
Information Discl Citat P £
ntormation A';;]‘i’cs:trizn rationinan | »002-1P-009210U1P2 Concurrently

Herewith
FOREIGN PATENT DOCUMENTS
DOCUMENTNO. |  DATE COUNTRY CLASS | SUBCLASS [yerT No

NON-PATENT DOCUMENTS

DOCUMENT (Including Author, Title, Source, and Pertinent Pages)

Simmons, et al., Poly(phenyllactide): Synthesis, Characterization, and Hydrolytic Degradation,
Biomacromolecules, Vol. 2, No. 2, 2001 (pp. 658-663)

Yin, et al., Preparation and Characterization of Substituted Polylactides, American Chemical Society,
Vol. 32, No. 23, 1999 (pp. 7711-7718)

Yin, et al., Synthesis and Properties of Polymers Derived form Substituted Lactic Acids, American
Chemical Society, Ch. 12, 2001 (pp. 147-159)

Cantu, et al, Laboratory and Field Evaluation of a Combined Fluid-Loss-Control Additive and Gel
Breaker for Fracturing Fluids, SPE 18211, Society of Petroleum Engineers, 1990

Love, et al, Selectively Placing Many Fractures in Openhole Horizontal Wells Improves Production,
SPE 50422, Society of Petroleum Engineers, 1998

McDaniel, et al, Evolving New Stimulation Process Proves Highly Effective in Level 1 Dual-Lateral
Completion, SPE 78697, Society of Petroleum Engineers, 2002

Albertsson, et al, Aliphatic Polyesters: Systhesis, Properties and Applications, Advances in Polymer
Science, Vol. 157, Degradable Aliphatic Polyesters, 2002

Dechy-Cabaret, et al, Controlled Ring-Opening Polymerization of Lactide and Glycolide, American
Chemical Society, Chemical Reviews, A-Z, AA-AD, received 2004

Funkhouser, et al, Synthetic Polymer Fracturing Fluid for High-Temperature Applications, SPE 80236,
Society of Petroleum Engineers, 2003

Chelating Agents, Encyclopedia of Chemical Technology, Vol. 5 (764-795)

Vichaibun, et al, A New Assay for the Enzymatic Degradation of Polylactic Acid, Short Report,
ScienceAsia, Vol. 29, 2003 (pp. 297-300)

Halliburton, SurgiFrac™ Service, A Quick and Cost-Effective Method to Help Boost Production From
Openhole Horizontal Completions, Halliburton Communications, HO3297, 2002

Halliburton, Cobra Frac™ Service, Coiled Tubing Fracturing—Cost-Effective Method for Stimulating
Untapped Reserves, HO2319R, Halliburton Energy Services, 2000

Halliburton, CobraJet Frac™” Service, Cost-effective Technology That Can Help Reduce Cost Per BOE
Produced, Shorten Cycle Time and Reduce Capex, Halliburton Communications
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